HYDRAULI C COUPLER CROSS- REFERENCE TO RELATED APPLI CATI ONS [ooot] Not

appl i cdbl e. STATEMENT REGARDI NG FEDERALLY SPONSORED RESEARCH OR
DEVELOPMENT [ 0002] Not applicable. BACKGROUND OF THE | NVENTI ON [ 0003] The
enbodi nents of the present invention relate generally to nethods and
apparatus for "hydraulically coupling two conmponents. More particularly,

t he enbodi nents provide a hydraulic coupler that shifts the supply of
hydraulic fluid froma first source_t second squrce and prevents
external fluid pressure from enm%&ﬁelmwwlgglzﬂ uid paths. Still nore
particularly, the enbodinents of the present invention relate to hydraulic
couplers for subsea eqUrRIRRLRESHEENGE TORELATEDCABPUDAGENSt egrated into

a tubing hanger that allow selection between hydraulic control froma

running to n dr. ic control froma subsea christmas tree. [0004] In
Bhorf oo B EHRL

per form ng ‘ion, a tubing hanger supporting a tubing string
and downhol e control npenbers isg_%l aced within a well and | anded on a

vel | head nenber, such asAAEMENEREGARDINGELDERALLYIRRONSORED ont rol 1 nes
extend fromthe tubing hanger - REGEABCEORPENFPMIVENIont rol  nenbers, such
as a downhi9pe} sHotpplicablere or a downhol e chenical injection nenber, for
actuation and control of the downhole control nenbers. Hydraulic control

fluid passages in the well he3ACHGROTNIAOHE THRINVIEENTIDNanger are aligned in
the | anded position of the tubing hanger for the supply of the hydraulic

control 1) FHRRhdiinehd femd pEERGhvenRbR Hille BferdiHPoNdetERARE dpfaratus for
—f“} hydraulically coupling two components. More particularly, the embodiments provide a hydraulic
%
coupler that shifts the supply of hydraulic fluid from a first source to a second source and prevents
external fluid pressure from entering the hydraulic fluid paths. Still more particularly, the
embodiments of the present invention relate to hydravlic couplers for subsea equipment, such as
~ hydraulic couplers integratéd into a tubing hanger that allow selection between hydraulic control
from a running tool and hydraulic control from a subsea christmas tree.
{6004] In performing a well completion, a tubing hanger supporting a tubing string and downhole
control members is placed within a well and landed on a wellhead member, such as a subsea

christmas tree. Hydraulic control lines extend from the tubing hanger to selected downhole control

R—

members, such as a downhole safety valve or a downhole chemical injection member, for actuation
and control of the downhole control members. Hydraulic control fluid passages in the wellhead
member and the tubing hanger are aligned in the landed position of the tubing hanger for the
supply of the hydraulic control fluid from the wellhead member through the tubing hanger to
downhole control members. |

[0005] To move the tubing hanger to the wellhead, the hanger is releasably connected to a running

tool and lowered through a riser connected to the well. The running tool is disconnected from the




downhol e control nmenbers. [0005] To nove the tubing hanger to the well head,
t he hanger is rel easably connected to a running tool and |owered through a
ri ser connected to the well. The running tool is disconnected fromthe

t ubi ng hanger after |anding of the tubing hanger on the well head nenber and
hydraulic connectivity has been established between the tubing hanger and
the well head nenber. It is often desirable that hydraulic control fluid be
suppl i ed, or have the capabllit% of bein% suppl i ed, t? éerta$n d hol e,
control nefbings hangepragter fandingy ph dhen sbing hanger grqle ylihead membes ¥
and under control of the subsea well head nmenber. In order to facilitate

t hi s cont r chnnettivitydas beenestablishéd betivedndhe fubingihanger end thedellhéadovagiben 1 imefiang
tool for the supply of hydraulic control fluid to the tubing hanger and

t he  downholigieeBtiha! hydrlie conted) Ghdid 6e suflied, Hromgerthé %%phﬁﬂﬁyt bflbtiag seplias, too
receive hydraulic signals fromthe running tool. [0006] Thus, because it

i o desirab ; ‘ g :
cont ol at AT\ ASle g R oA e R HERBESSs WRLRT o P einig rokiFAud ©
ired f h tral ling, first th f the,r ' t ool,. and
second pat RdebFoRttghRbweisBRset oyelead memibet. i ordes iy i ingls s Pl hy iR EoB P,
of thetubin_% hanger, the first hydraulic fluid path fromthe r_unnin?'goo]

i s engagedfleid@ireyitiy sutendstthrongh & awping top) dorsha supphyl afihgdrguliccontol faxg to the fub

ing
accessible so as to facilitate subsea connection to the well head nenber.

Al t hough t hmgseamintie dydnimlt cantfol methbpatand theusbingdaagdrds tanstrectebsonasdd aebei e
the well head nenber, it should also be protected fromthe ingress of

ext ernal fhyirslSic sEMaIR fdf the Hinfmghksbit he riser, that may tend to contam nate

t@ hydraulic systemor ] interfere with proper operation of the downhole

control megler StokNged A G658 Msirilié td 'Hae he'dRnhole control members under positive
hydraulic control at all times, at least two alternate hydraulic fluid paths are required for each
control line, a first path from the running tool and a second path for connection to the wellhead
member. During the installation of the tubing hanger, the first hydraulic fluid path from the
running tool is engaged and in use but the second hydraulic fluid path is left accessible so as to
facilitate subsea connection to the wellhead member. Although the second hydraulic fluid path

must be able to be connected to the wellhead member, it should also be protected from the ingress

of external fluids, such as fluids in the riser, that may tend to contaminate the hydraulic system or

A

interfere with proper operation of the downhole control members. The ingress of drilling fluids

. from the riser is of particular concern when the drilling fluid has a much higher density or is at a
higher pressure than the hydraulic fluid in the tubing hanger and running tool.

| ”[.0(.107] Therefore, it is desirable to have a syétem that. shifts the supply of hydraulic fluid fo the

tubing hanger from the running tool to the wellthead member and isolates the non-active hydraulic

fluid path in order to prevent contamination or interference with the desired hydraulic




fromthe riser is of particular concern when the drilling fluid has a nuch
hi‘gher "density or is at a higher pressure than the hydraulic fluid in the
t ubi ng hanger and running tool. [0007] Therefore, it is desirable to have a
systemthat shifts the supply of hydraulic fluid to the tubing hanger from
the running tool to the well head nenber and isol ates the non-active
hydraulic fluid path in order to prevent contam nation or interference

with the desired hydrayli 2 4 comuni cation. Therefor.e, the _enbodi t

of the preSURRURERIOHt iﬂﬁmg‘i’fé' r FE@’%@@ ﬁﬁﬁéentdﬂﬁng%é’fea&lﬁ?@otp methods
providing for the selection between two hydraulic fluid supplies while

pr ot ect i ngartcheppayainnivd proyidng forf thensedestiva tiehwaen oot hudragiice Fuid seRpiet gyile
the limtations of the prior art. SUVWARY OF THE PREFERRED EMBODI MENTS

[ 00087 Theprateefifg fRthyambnss frofir covitagienaaioh Yiekt asdki 10 overdpie thealimjratags pbthe
select the supply of fluid froma first source or a second source.. The
fluid sel e@&rcéﬁrbi s achi eved by nechanically shifting a fluid selector with
a mal e stab nmenber that also supplies the second fluid source. Wen

opens a hydrauli ¢ pat hoPARY RE TR BRERERRERTUBPE AL, ThC T £ St ab
I s disengaged, the fluid selector is_ _pressure biased by |nternal an

d
external pP®ss Fhe psfeareq sabpdinknisi nrexidsa bydmaplie souplermdapied Musaleqt Se supply; of

source and preventing external fluids fromentering the hydraulic system
| n cert ai nfluiéfinoglianfénst soutdeeortaystcond sareo uPhefluidsseleotion israchieved by sneghsrderllyn
a tubi ng hanger providing horizontal porting for connection with a subsea

chri st mas dhiféifg aNfuidSkleb@R witOd iralgsthl mekban @t iakd supplies the second fluid source.
- When shifted the fluid selector positively blocks the first fluid source and opens a hydraulic
pathway for the second fiuid source. When.the male stab is disengaged, the fluid selector is
pressure biased by internal and external pressure to a position allowing fluid flow from the first
fluid source and preventing external fluids from entering the hydraulic system. In certain
embodiments the hydraulic coupler is horizontally installed in a tubing hanger providing
horizontal porting for connection with a subsea christmas tree and vertical porting for connection
to a running tool, while preventing riser fluid contamination of the hydraulic system regardless

of the differential pressure between the riser fluid and the hydraulic system.
{0009] In certain embodiments, the hydraulic coupler includes a body having a first fluid supply
_port and a fluid return port. The body, which may be attached to or integral with another
component, such as a tubing hanger, includes a cavity intersecting both the first fluid supply port
.é.nd the fluid return port. A selector is disposed within and sealingly engages the body cavity and

has a first position that allows fluid communication between the first fluid supply port and the fluid

return port. The body also includes a receptacle sealingly engaging the selector and including a




to a running too], while preventing riser fluid contam nation of the
hydraul'ic systemregardl ess of the differential pressure between the riser
fluid and the hydraulic system (00097 In certain enbodi nents, the
hydraul i ¢ coupler includes a body having a first fluid supply port and a
fluid return port. The body, which may be attached to or integral with

anot her conponent, such as a tubing hanger, includes a cavity intersecting

both the first fluid supply port. and.the fluid return port. A selector .is
di sposed wiltH) PPraREh SEH ngaeﬁct@ﬁghg\ssﬁfﬁw-%way loxs; hyplranliq Presgwre fXismag fo the
position that allows fluid comunication between the first fluid suppl¥ .

port and t banpldrud diasrthe selectoranto, thariest tpositiom| fomalecitabd adiich ineludest 2 gdcend Tuid
sealingly engaging the selector and including a 3 { fluid port that, with

t he_sel ect Qipplynpdrt)eenkhdes tthd fBbpthcd anciidoo¥sSthB Welea@tlt frémpthe Shstr gosiich @b aasecdrd
the coupler to bias the selector into the first position. A male stab,

whi ch i ncl gge!ﬁ%g)ga ﬁqggggoﬁigésﬁopzpﬁ&’Eé(mﬂﬁﬁantioﬁ'}Qﬂ&Eﬁ the st ﬁﬁﬁ%hgﬁﬁ??ﬁaﬁtehe

noves t he for romt position to a secon positi

The 1 Ui anpgcm B PEVBRE! SHE duf oS o ekt 18 dePalbyd

bet ween the second fluid_ supply port and the fluid return port. (00101 In
anot her pr&mehyRoit aathsdiueretum a0y dr aul i ¢ coupl er conprises a body having a
first fluid F-. supply port and a fluid return port in hydraulic

comruni cat jteud] 1A mmethecpreferred erdbaxiroseda kydrailin colpder comgsisearacbddghadng a fisst fluid
position that allows hydraulic comunicati on between the first fluid supply

part and t&@plyl porchnbied e rdd@h tortAn heERRicahninfca S NAGEREkoF & difpRsddoihin i
pf ovi des one or nore fiuid conduits that allow fluid pressure to bias the

sel ector igH®Q kA%l bl JogGbt AP alioliehyRRiRk SbmAliRation between the first fluid supply
port and the fluid return port. A receptacle is connected to the body and provides one or more fluid
conduits that allow fluid pressure to bias the selector into the first position. The coupler also
includes a stab having a second fluid supply port and adapted to mechanically shift the selector to a
second position providing hydraulic communication between the second fluid supply port and the
fluid return port and preventing hydraulic communication between the first fluid supply port and
the fluid return port.
[0011] An alternate preferred embodiment includes a method of shifting fluid communication to a
return port from a first supply port to a second supply port by providing a selector that has a first
.. position that allows fluid communication between the first supply port and the return port.  The
selector is biased to the first position by extemnal fluid pressure. Fluid supply is shifted by
“ éﬁgaging a male stab that shifts the selector to a second positioﬁ prcveﬁting fluid éommunfcatioa
between the first supply port and the retun port and allowing fluid communication between the

second supply port and the return port.




i ncludes a stab having a second fluid supply port and adapted to
mechani‘cal ly shift the selector to a second position providing hydraulic
comuni cati on between the second fluid supply port and the fluid return
port and preventing hydraulic comruni cati on between the first fluid supply
port and the fluid return port. (00111 An alternate preferred enbodi nent
~includes a nethod of shifting fluid conmunication to a return port froma

first supply port to a second supply port by p(Odeiqg a selector that has
a first pi9812i Shus Wat peebensvivention ¢omprisesri eumbinaiiop cefnwkeatyrasynds advantagas fhply
port and the return port. The selector is biased to the first position by
external f Entibie ptesonide fopasitive selp@ion Heswerhithd odraylic sipghoionmenambprevesit die
that shifts the selector to a second position preventing fluid

communi cat %ﬁ{fﬁ@ﬁﬁﬁ?@f‘tb& rﬂ?dﬁah]‘i{)@@sﬁaﬁp ﬁlg{’é?é& e)@é}ﬂaltﬂ}&sﬁéﬁ.u MRedeOdnd valBus other

al l'owing f onmuni cat i on bet'ween second supply port and the return

port. 4 [0012] Thus, the. present. invention conprises. Qb i 0,

Peat ur es. antRTacs b A REEES R hF Sret e eraS P o5 SR HobEr o o
bet ween two hydraulic supply sources and prevent the cont %n{a;lat' on of the
hydraul i ¢ Skilekin e arteupencisading dhe plloyias <lstalled dpprsiption and, By j1efgEing; oo fhe
characteristics and advantages of the preferred enbodi nents will be readily
appar ent tacompsweyingsdratvingd i n the art upon reading the foll owi ng detail ed
description and by referring to the acconpanying draw ngs. BRI EF

DESCRI PTI ON OF THE DRAW NGBRIEP bEECRIPTEONOFTHEDRIAWING®der st andi ng of the
preferred enbodi nents, reference is nmade to the acconpanying Figures,

Wherein:  14013] Fora more detailed understanding of the preferred embodiments, reference is made to the
L/

accompanying Figures, wherein:

[0014] Figure 1 is a partial sectional view of one embodiment of a hydraulic coupler in a
disengaged position;

[0015] Figure 2 is a partial sectional view of the coupler of Figure 1 shown in an engaged
position;

[0016] Figure 3 is a schematic sectional view of a tubing hanger attached to a ranning tool and
being run through a riser;

[0017) Figure 4 is a schematic sectional view of the tubing hanger of Figure 3 installed in a

e,

subsea tree;
- .[0018] Figure 5 is a partial sectional view of a hydraulic coupler in a disengaged position; and
- . [0019] Figure 6 is a partial section view of the hydraulic coupler of Figure 5 shown in an

engaged position.



(00141 Figure 1 is a partial sectional view of one enbodi ment of a
hydraul'ic coupler in a disengaged position; [0015] Figure 2 is a partial
sectional view of the coupler of Figure 1 shown in an engaged position;
[00161 Figure 3 is a schematic sectional view of a tubing hanger attached
to a running tool and being run through a riser; [00171 Figure 4 is a
schematic sectional view of the tubing hanger of Figure 3 installed in a
subsea tree; [0018] ' | L.O raulic
coupler in a di senmgﬁbéﬁwﬁgéfm Me ?%8@:%;% section
view of the hydraulic c er of Figure 5 shown in an engaged position. 5
DETAI LED DESWRI I?tTtl’@dmp[EE tm&mmlﬁmlamm&epGMghﬂuﬁ tluma:ea@@@tmmamcbn
that follows, like parts are marked t hroughout the specification and

drawi ngs detakvmdsev@mrrmer ey esfeRnd Mamalats, egepeRly. veThe didveingr Bgirésgare not
figures are not_ necessarily to scale. Certain features of the invention

may be shoyn..exaaoe'@hed cotafCRatiedbf b mﬁe‘é’iﬂgm b%%ﬂtﬁﬂﬁteké%ﬁ:&'ié@lﬂ@ € 8fth

details of conveﬁ onal elenents nay not erest o

clarity and concis The nyentio tible .t

ebod et ST FERE fob Lo drarls B EanveRfional <FTRRE AP ischoyp n the
herein wil|l be described in det ail, specific enbodinments of the present

i nvent i on IKETeSt (oA ClaTHY AN GONEIaNgs: hZbe PRSCHr in¥ention df Suscsaiible tp sentb@dwnts of
consi dered .an exenplification of the principles of the invention, and is
not i nt enddiffetent formist Thére are shown in the drawings, and herein will be described in detail, specific

v

embodiments c;f the present invention with the understanding that the present disclosure is to be
considered an exemplification of the principles of the invention, and is not intended to limit the
invention to that illustrated and described herein. It is to be fully recognized that the different
teachings of the embodiments discussed below may be employed separately or in any suitable
combination to produce the desired results.

[0021] In particular, various embodiments of the present invention provide a number of different
methods and apparatus for selecting the hydraulic supply—to a fluid path and protecting the fluid
path from external pressure. The concepts of the invention are discussed in the context of a

horizontally-oriented hydraulic coupler between a subsea tree and a tubing hanger, but the use of

\..,1,./

the concepts of the present invention is not limited to this particular application and may be
. applied in any hydraulic coupling application. The concepts disclosed herein may find
application in other subsea oilfield components, as well as other hydraulically actuated
| ”cbmponents, both within oilfield technology and other applications to which the concepts of the

current invention may be applied.



I nvention to that illustrated and described herein. It is to be fully
recogni'zed that the different teachings of the enbodi nents di scussed bel ow
may be enpl oyed separately or in any suitable conbination to produce the
desired results. [00211 In particular, various enbodi ments of the present

I nvention provide a nunber of different mnethods and apparatus for

sel ecting the hydraulic supply to a fluid path and protecting the fluid
path from external pressure. The concepts of the invention are discussed in
t he cont exi002f Referrmgi tedfiguitd ¥ -2od Zepupler Hdneunty to kasiypl lein thisadasesavily ddsbeta
tree and a tubing hanger, but the use of the concepts of the present

i nvention Jeadsito pbitd edlityol4t it whitht firsuflaid sappllyi pord 1® andfididmyurh eortalipbieed
in any hydraulic coupling application. The concepts di scl osed herein nmay

ting | 1c Cf on. . )
| nd app ‘} fkdiod! Béhg}d’flhrﬁé%%é’ﬁﬁ%éd%ﬂdc éuﬁ&é%.c?ﬁ?ﬁﬁé&?,l% &h as?Subi ha@g’%&’ﬁrgﬁxz be

hydi aul i cal Ty act uat C onents, both w leld technolo

ot her applications.to i ch the concepts.of .the curkrent i.nyent]

app 1 ed ¢ Tousap. At Bofidg SonefRlEE Soéifian) 3% « SR oo Ie-BMeER 006
11 in threaded cavity 12 that |eads .into ported cavity 14 intgQ whigch first
fluid suppiopngried torwdydd by thieads 22 andringluges amtab-gagity gﬂrrﬂ’?@&?@'&?d%@feﬂ?“ﬁﬁc%‘}’
be the body of a subsea conponent, such as a tubing hanger, or may be a
separ at e, 28 with shoulter i rRypassnsit 3% previdepBiuii fcoraiunication betweerpstalr cavirysidrapd
Receptacle 20 is connected to body 11 by threads 22 and includes a stab

cavity 24, pyaegfic 2avitpng. Reedmatld Sealsadd nMintafiB a \WyBRuE il Betivedd recBypels 20t
32 provides fluid communi cation between stab cavity 24 and hydraulic

CaNLY 20 oYU G2 e B BLILAL el 10 et se st ©
and engageﬁ i%ctzlﬁgesSr%d 4&6 ljla%%tt: 95 with face 44, and selector body 46 which may accommodate spring
48. Rod 40 seals against rod seal 50 in neck 26 while selector seal 52 seals against the wall of
ported cavity 14. Stab 54 includes a second fluid supply port 56 and a probe 58.
[0023] Referring now to Figure 1, hydraulic coupler 10 is shown with stab 54 in a disengaged
position relative to receptacle 20. Selector 38 is in a first position allowing fluid communication
between first fluid supply port 16 and fluid return port 18. Selector seal 52 seals against the wall

of ported cavity 14 to isolate the hydraulic fluid flowing between ports 16 and 18. The

combination of fluid pressure in ported cavity 14 and force from spring 48 act to keep selecior 38

in the first position with face 44 against shoulder 30.

{0024] Selector 38 is also maintained in the first position by any external pressure acﬁng on the

coupler 10. External pressure will flow through bypass port 32 filling hydraulic cavity 28.
W.L.B.ecause a méta]—to-meta] seal will be formed between face 44 and shoulder 30, the preééure

balance across selector 38 will also serve to maintain the selector in the first position, enabling

fluid communication between first supply port 16 and retum port 18. External fluid is prevented




38 includes rod 40, flange 42 with face 44, and sel ector body 46 which may
accommmodat e spring 48. Rod 40 seals against rod seal 50 in neck 26 while
sel ector seal 52 seals against the wall of ported cavity 14. Stab 54

i ncludes a second fluid supply port 56 and a probe 58. [0023] Referring now
to Figure 1, hydraulic coupler 10 is showmn with stab 54 in a di sengaged
position relative to receptacle 20. Selector 38 is in a first position

allowing fluid comuni catio between fjrst fluid,suppl rt and. f| yi.d
return porfmlI‘B‘?m%E]ge@FdeEa@ﬂ? spyers I%caiigg‘\ ﬁé‘{géhﬁ\‘/‘gl riegarg 5?38%31%&%3\"7?1%]
14 to isolate the hydraulic fluid flow ng between ports 16 and 18. The
conbi nat i opressure betivederp thesexterealifluidand diae bydriulic operating fhudd fer the PaEsssE iih Pouig
act to keep selector, 38 in the first position with face 44 agai nst

shqul der  3ghvity[189 38iecoe 38 il rerddin iis () B8t pRitinairoedihDinghas bf estmpbBiitliinw
by any external pressure acting on the coupler 10. External pressure wl|

flowthro 32 filling hydraulic cavity 28. Because a
net al -t o- Uﬁ@?g?d@ggfs%&ﬁ be forned between face 44 and shoul der 30, the

pressure | across selectqr 38 wi.ll. also serv intain t

sel ect or |ﬁ8715ﬁ2ﬁ%f”?’§1§ “ﬁ&’s‘i{’%‘%ﬁ? 9‘6?‘9&'15”31" r]lé 18 %ot‘ﬁ"dw’@bﬁﬁ?.l%‘l?g% SIS w%zer?t i¥st
supply port 16 and return port 18. External fluid is prevented 7 g‘{)on%
entering tiRePuRRashiatn r seeppdtRonilipy byciple 58 exgering fromngfab Stefdnch b0 s tilly
differential pressure between the external fluid and the hydraulic

oper at i ng drigagal, 6edectoiB jsrie sieuseeonidnpgsiticn whesw sdal 52 #everge hgdinukic @gnmiitation
remain in the first position preventing ingress of external fluid into the
hydraul i ¢ tserséetirsl A d%kpgRepo#t r6Red TRNY tedurfrippie. ZSec@Qﬂﬂthiﬁrsuﬁﬂyg)ﬁnsiﬁowmch

vagl____t}h stab 54 fully engaged. Selector 38 1is pushed into a second position
by probe El'ﬁa}eﬁé SREN Gl 59 0880 Fhid BRfuticAordith Sethi! [Ldft 18 via bypass port 32,

hydraulic cavity 28, and a portion of ported cavity 14, With selector 38 in the second position,

selector seals 52 engage the wall of ported cavity 14, sealing off first fluid supply port 16

whereby all hydraulic communication to fluid return port 18 is from the second fluid supply port

56 and communication from the first fluid supply port 16 is prevented.

f0026] The design and selection of seals 34, 36, 50, and 52 are critical to the performance of

coupler 10 and depend on the particular location of the seal and the pressure requirements of the

system. The preferred seals are resilient thermoplastic or elastomeric seals suitable for use in

R

hydraulic systems in subsea environments. These seals may be an o-ring, or reinforced o-ring

. type seals for basic, low wear applications, and may be elastomeric seals reinforced with a stiff
.support, such as metal or composite. For example, seal 34 is a stationary seal that is pressure

| Ba]anced when fhe coupler 10 .is disengaged (éxposed to .extemal hydraulic .prcssure on both

sides) and is exposed to external pressure on one side and hydraulic pressure on the opposite side




engaged, selector 38 is in the second position where seal 52 prevents
hydraul i c conmuni cation between first fluid supply port 16 and fluid
return port 18. Second fluid supply port 56, which rmay be within stab 54,
is nowin fluid conmunication with return port 18 via bypass port 32,
hydraulic cavity 28, and a portion of ported cavity 14. Wth selector 38 in
the second position, selector seals 52 engage the wall of ported cavity
14, seallng off first fluid supply port 16 whereby all hydrau

comuni cat Wer the qoupleris-angagad. pbius. gl 4 may @P@I?P%a@é %mthﬁmn%ﬁsgwmwhso?&
56 and comunication fromthe first fluid supply port 16 is prevented..

[ 0026] Thereiidsicgdelastdmsst seal.i on of seals 34, 36, 50, and 52 are critical to
t he performance of coupler 10 and depend on the particular |ocation of the

seal and t @@7}”Essc%ﬂﬁlﬁer'hﬁ’odéhlrsWﬂkspo%ﬁntlbﬂfﬁreenvﬁﬁﬁﬁq@dfhl bhRGerPael/ & H gty &ﬁﬁédﬁ s@dHe
resilient thernoplastic or elastoneric seals suitable for use in draulic

systems in S v, r ed
o Ting. tyBeaBa et BRERab D8 SRl Rl T u birlin S BRELI AL
seals reinforced with stiff support, such as nmetal, or co Slt

exanpl e, s¥als my lieﬁeaéediﬁl B puects QERFTEIZANgY and pegsswrizgHen. ab‘HPQE‘g ﬁﬁenpqr‘?ré
coupler 10 is disengaged (exposed to external hydraulic pressure on both

si des) andelastorasrprosealimay besappropeihteplemey also dn poeferres thet dyiiseal bavga fognded or
pressure on the opposite side 8 when the coupler is engaged. Thus, seal 34

may appr opduraddeshipdi@ rédich damagd 1ashd al dueingldpeated oyclinge Uﬁibwlmeﬂigakﬁﬂsih heeeartsc
seal. [0027] In considering seals that are potentially environnental

barriers ad'f%ﬁ;vmdﬁmu)‘c%ﬂ@hﬁﬂca SHtehhs vAIERRER A9 ndRBedd o%mbl@%%!all%fra@éhiénts

n:oge robust se esi gn may be approprl ate. Because these seal s may

repeat ed é’;h?:em%?bdps opfte ) GACLSIEAMIC AR RESSAMIT B s9Beid SPLRIma

rei nforce

possible. Additionally, the force generated by the make up of threads 22 on the interface 35
between body 11 and receptacle 20 may create a metal-to-metal seal barﬁer between neck 26 and
body 11.

{0028) Referring now to Figure 3, a tubing hanger 60 is shown attached to running tool 62 and
being run through riser 64, which contains riser fluid 66. Tubing hanger 60 includes hydraulic
coupler 10 as shown in Figures 1 and 2. Running tool 62 provides hydraulic fluid, via running

tool stab 68, to first fluid supply port 16, through fluid return port 18 to conduit 70 in

e

communication with a downhole hydraulic component (not shown), such as a downhole safety
valve. In this manner, control of the downhole component can be effectuated during the running
of tubing hanger 60 and the attached tubing string.

.“[0029} Wlule being run through riser 64, tubing han ger 60 is subjected to external pressure from
the riser fluid 66, which may have a density significantly higher than the surrounding seawater or

the hydraulic fluid in the hanger. Therefore, the extemal pressure acting on the tubing hanger 60




el astomeric seal may be appropriate. It nmay also be preferred that this
seal have a rounded or curved shape to reduce damage to the seal during
repeated cycling. Those having skill in the arts y-- of sealing hydraulic
and subsea systens woul d realize any nunber of possible seal arrangenents
that may appropriate in this application and any conbi nati on or selection
of seals may be possible. Additionally, the force generated by the make up

of threads 22 on the interface 35 betvveené‘ﬂ 11 a g‘wrece Hg%ylo
create a nistnetentigllyugh geeater then the iafermsb pyd gsRuIs §f g fub 15981}5 %ﬁ

Referring now to Fi gure 3, a tubi ng hanger 60 is shown attached to runni n?
tool 62 angrevéws g riser fiid drogh enfesey 164 thevhydraulisonystemeeeaidiess of |thg diffseentia
Tubi ng hanger 60 includes hydraulic coupler 10 as shown in Figures 1 and

2. Runni nggte%le@&w@é@ﬁbﬁ@émﬁaﬂﬁﬁmﬁthrhuticcﬂuid/.ia running tool stab 68, to

first fluid supply port 16, through fluid return port 18 to conduit 70 in
communi cat €, Ayd o F]{H,,, bseaUfed 68S Fab
downhol e sgm V\kéﬂg Q)o# ﬁmjsaﬁhgl%%ﬂ@r}%n %@?g fn( ﬁwlm%i g component

can be eff ed durr the runnin f,tubin I ed
t ubi ng strg‘?c‘n&ias @B%F“WF?P%'““H%‘?W ﬂﬁ“ﬁﬁ ll:?'uﬁﬁ q%s‘gﬁ‘g%’ 1?38. ﬁ%’#&nlagfrus Q‘
subjected to external pressure from the riser fluid 66, which my have
density si gow bE sepplied fvigies 6% theavgh sesond g sapply §o1 Sfuiatough élrudrtawe port I8 to
hydraulic fluid in the hanger. Therefore, the external pressure acting on

t he tubi ngcdiamngeardoG@hold Hydrautit eanpadeny Rmmhngtoehﬁ%ns dérenhed fiwni hbingrnger 60
hydraul i c pressure of the tubing system Coupler 10 prevents the riser

fluid fromyeniRrdnaaednitng of RabMsutint! bbiplsy Rt REkfes 9Rd At Fhidbugphe port 16 so that
o f}ferentl al preSsure between the riser fluid and the hydraulic fluid.
control of the downhole components is shifted from the running tool to the tree 68. First fluid
supply port 16 may also be fitted with a check valve (not shown) to prevent fluid from flowing
from the hydraulic system out of port 16.
[0031] In Figures 3 and 4, hydraulic coupler 10 is shown as a component of a tubing hanger as
an example of one particular use. It is to be understood that coupler 10, and other embodiments,
may be used in other subsea hydraulic equipment. The unique combination of the ability to
select and isolate a particular hydraulic source while preventing contamination from pressurized
external fluids may prove usefu! in other applications, such as subsea manifolds, control systems,
chokes, and valves.
. 10032) Referring now to Figures 5 and 6, an alternative preferred embodiment of a hydraulic
coupler 72 is installed in body 74, which may be the body of a subsea component, such as a
.tubmg hanger, or may be a separate, distinct housing constructed spec:ﬁcally as a coupler

housing. Coupler 72 mounts to body 74 in threaded cavity 76 that leads into ported cavity 78

into which first fluid supply port 80 and fluid return port 82 are connected. Receptacle 84 is

10



[ 0030] Referring nowto Figure 4, tubing hanger 60 is shown installed into
subsea tree 68. Stab 54 has been extended by actuator 71 and is fully
engaged with coupler 10. Hydraulic fluid can now be supplied fromtree 68
t hrough second fluid supply port 56, through fluid return port 18 to
control a downhol e hydraulic conmponent. Running tool 62 is detached from
tubi ng hanger 60 and the engagenent of stab 54 into coupler 10 isol ates

the first fluid supply rt. 16 so that .control the do A ts
| shi 11 edimetsh ibIEaH NG Al SO R BOTHE T 2R §6. REeePRER A% (P PIRE 1
16 may also be fitted with a check valve (not shown) to prevent fluid from
flowing fretaindri88 thatdngages bodyykt as throads 96 Reoentaciesd4 Molpdas 2 sizb eavify Pésnesk 4
4, hydraulic coupler 10 is shown as a conponent of a tubing hanger as an

exanpl e of gnQydanlid esliar 96!98th sohldes 980 Bepasngerisiagoprobidas finalipbemuiatiend
ot her enbodi nents, may be used in other subsea hydraulic equi pnment. The

uni que conpi,pat Q@Rﬁagﬂ)E?z%hlﬂyh%uiie cafif] 961 SARtror 30b3hudesiiad igayhage 106

hydraul i ¢ source event'ng contar nation from pressurized external

cont 1 o1 oy baraace 16t dad ity Wy FEEhER 053 nachls Byl F5 SRR REsn,

6, an alternative preferred enbodi ment of a hydraulic. . coupler, 72 js

i nstal | ed innlu@@vilur%momwkﬂﬁ wallyasssals Hd6pbidy ﬂ!&f? 120 fon peading @8 %ﬁ%t"?ﬁ of earted
a tubing hanger, or nmay be a separate, distinct housing constructed _
speci fi cal tavitgs78a RodiiDérsealhagaishgod GaliiR2in Aeckn®tinStabt B4bisdlydessa pesond fluid
threaded cavity 76 that |leads into ported cavity 78 into which first fluid

_sg,g_pl y po_rgupgg, ﬁg}plg‘d 4AdQ préleur2g, port 82 are connected. Receptacle 84 is 10

inserted into cavity 76 and creates a pressure barrier at sea] 86.

Recept acl e[ﬁ@.’%] i ﬁeﬂﬁ'ln% ¥ & ﬁgl?re@,’ hydraulic coupler 72 is shown with stab 124 in a disengaged
position. Selector 102 is in a first position allowing fluid communication between first fluid
supply port 80 and fluid return port 82. Seals 118 and 120 seal between selector body 110 and
ported cavity 78 forcing the hydraulic fluid flowing from port 80 into cavity 78, through
counterbore 79 housing spring 112, and through fluid port 114 to return port 82. Seal 116
prevents the hydraulic fluid from flowing out of ported cavity 78 and prevents external fluids
from entering the hydraulic system.

[0034] Selector 102 is maintained in the first position, as shown in Figure 5, by fluid pressure in
ported cavity 78, force from spring 112 against body 74 and selector 102, and external pressure
acting on body 74 and coupler 72. With selector 102 in the first position, face 108 bears aga;'nst_
shoulder 98 and creates a metal-to-metal seal and rod seal 122 prevents pressure from passing
between rod 104 and neck 94. External pressure is allov?ed to flow through bypass port 100

" filling hydraulic cavity 96 in receptacle 84. Because of the metal-to-metal seal formed between

face 108 and shoulder 98, the pressure balance across selector 102 will force the selector 102

11



retainer 88 that engages body 74 at threads 90.. Receptacle 84 includes a
st'ab cavity 92, neck 94, and hydraulic cavity 96 wi th shoul der 98.. Bypass
port 100 provides fluid communication between stab cavity 92 and hydraulic
cavity 96. Selector 102 includes rod 104, flange 106 having face 108, and
sel ector body 110 which accommbdates spring 112. Sel ector body 110 al so

i ncludes fluid port 114 as well as seals 116, 118, and 120 for sealing
against the wall of ported cavity 78. Rod 104 seal s agai nst rod aeal 122
in neck 941.nt®thatﬁr$msmﬁmlquai@mgaﬂ%%@@mummqy bebygsp iyt sBpRLY POB 8§ﬁa EUHRaeE
128. [0033] Referring nowto Figure 5, hydraulic coupler 72 is shown with
stab 124 igp.aTHiseegaded ofphsidiffentiabptesatro betb@en itte ¢xteraalf flwid tang ol bydsanlic
allowing fluid comruni cati on between first fluid supply port 80 and fluid

return por i ig GofEPtavi9 707 Blese FIX Will leRwdih ik 18k ARCposition
ported cav‘?qes%%gsfﬁgégr%%@glﬁ%qﬁ%%gul i caf 117:8/? fleowi ng from porlt 80 iﬂgt)o

port 114 tBeraRtEinesaR ot o BB a2l c rurd from.

flow ng out of ported cavity 78 and prevents external, f]ui fro ering

the hydr aulf§] fﬁ%@w r{g&b@zx%gga%&???er_lg’«zmi QWWBM%%%&&#J tﬁi’quh@gf‘%ﬁ?s fé;ege"m“
osition, as shown in Figure 5, ui ressure in ported cavi

1I‘D orce f roni@rjsipug'neﬂ]iﬂtoat‘:)%cnmi p@iﬁ:gn mqpmhdpl)%%wemding imm?st%éﬁdexf)é?m%?b 124 is

pressure acting on body 74 and coupler 72. Wth selector 102 in the first

posi tion, fullgend8dkedEaiaiorhinst seabdRutidetor AR Riidl tiey easmispaitivat wlierd salvel 13|
seal and rod seal 122 prevents pressure from passing between rod 104 and

TESK: o ARSI RPERSUE o i hAoh WL boanspoflmrsse ek plel

seal formed RetnesBn ket AR E NP SPund'ifs REGR 36A 320 8LAT56 136 RS
to a posilion to allow hydraulic communication between hydraulic cavity 96 in receptacle 84.
Second fluid supply port 126, integrated into stab 124, is now in fluid communication with return
port 82 via bypass port 100 and hydraulic cavity 96. With selector 102 in the second position, all
hydraulic communication fo ﬂuiﬁ return port 82 is from the second fluid supply port 126 and
communication from the first fluid supply port 80 is prevented.

[0036] As with the seals of coupler 10, the design and selection of seals 86, 93, 116, 118, 120,

and 122 are critical to the performance of coupler 72 and depend on the particular location of the

e

seal and the pressure requirements of the system. The preferred seals are resilient thermoplastic
- or elastomeric seals suitable for use in hydraulic systems in subsea environments. These seals
may be an o-ring, or rein{forced o-ring type seals for basic, low wear applications, and may be
| élastomeric seals reinforc;a with a stiff support, such as metal or composite. Fbr example, seal 86
is a stationary seal that is pressure balanced when the coupler 72 is disengaged (exposed to

~ external hydraulic pressure on both sides) and is exposed to external pressure on one side and

12



11 into the first position, enabling fluid conunication between first
supply port 80 and return port 82.. Thus, regardl ess of the differential
pressure between the external fluid and the hydraulic operating fluid (or
“the pressure in ported cavity 78), selector 102 will rermain in the first
position preventing ingress of external fluid into the hydraulic system
[ 0035] Referring nowto Figure 6, coupler 72 is shown wth stab 124 fully
engaged. Selector 102 is pushed into a second PsLtion by p&gbe é§8

ext endi ng #ydsHAlist prBssRrE40n i EPRASHS S1deqWhen ﬂ?euf‘q"{})’ eE 1§ ZHEECHNd [aWn 5B S0y M5t
seal 93, selector 102 is in the second position where seals 118 and 120,
on each siappragfiafely e a fhlemmaplastipghgtalfioyar réiofor¢edeleatomerioseal 80 and prevent
hydraulic conmuni cati on between the first fluid supply port 80 and fluid
return porfpps3y. n28adidekh@ sklls V&S poleAtidlyR@SirbhBntdl DadiekOmdnae dighly eyeled, such

comuni cati on between hydraulic cavity 96 in receptacle 84. Second fluid

| \ oo ‘ ; . " nd 1!
B T
sel ect or in the second positjion, al. raul.i ¢_conmguni cation to fl.ui

return porpce8yse; hese Ak apay @E@é‘?‘iﬁly BP lﬁ\?‘a“é‘if% ?Pe[%@f’o‘ifggugﬁ?fsu% A RlEFY

fromthe first fluid supply port 80 is prevented. [0036] As with the seals
of coupl ermatgl reinflercetbelpsiemerivcbealanaxbs npremiatee i Mapeso bapreferrsd thaf ghis sepphave
and 122 are critical to the performance of coupler 72 and depend on the
parti cul ara fouaddd @rcupfedishape toeaducaddmbfetophe sl deringegpeateheyeiisg.oThesadaving
system The preferred seals are resilient thernoplastic or elastoneric

seal s sui tll] § fhelartd D8 stdlinBHYERUIE Gncd Y SHs@dTBystemsSMRRE 2eaHBY P RIMBES pbbable
s;;eéls may be an o-ring, of feinforced o-ring type seals for basic, |ow

vt P B o e e B R D R o i o
| seals may be possible. Additionally, the force generated by the make up of threads 90 on the
interface 87 between body 74 and receptacle 84 may create a metal-to-metal seal barrier at this
interface.
[0038] The embodiments set forth herein are merely illustrative and do not limit the scope of the
invention or the details therein. It will be appreciated that many other meodifications and

improvements to the disclosure herein may be made without departing from the scope of the

invention or the inventive concepts herein disclosed. Because many varying and different

S

embodiments may be made within the scope of the present inventive concept, including
_eguivalent structures or materials hereafter thought of, and because many modifications may be
made in the embodiments herein detailed in accordance with the descriptive requirements of the
”law, it is to be understood that. the detéils herein éie to be interpreted as illustrative and not in a

limiting sense.
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is a stationary seal that is pressure bal anced when the coupler 72 is
di'sengaged (exposed to external hydraulic pressure on both sides) and is
exposed to external pressure on one side and 12 hydraulic pressure on the
opposite side when the coupler is engaged. Thus, seal ‘86 may appropriately
be a thernoplastic, netallic, or reinforced elastoneric seal. [0037] In
considering seals that are potentially environnmental barriers and/or highly
cycled, such as seals 93, 116, 118, 120, and 122, a heavier duty, nore
robust seaWhatisiclmerhiy: be appropriate. Because these seals may repeatedly
be subjected to energization.and pressurization, a nolded, netal :
rei nf or cediel asAdyizulic Seipler oaypridéngappropriate. It may al so be preferred
that this seal have a rounded or curved shape to reduce damage to the sea

duri ng repeat ed oyl | pgy ESES iR YhRGupdlpbi aidh 118 iR seal i ng

hydfaul i c and subsea systens wou realize any nunber of possible seal
a

arrangenents that m roptjate.in this | i,catd Wi i i

or selection of sea%I%avﬁgﬂp %ﬁd %Ogg YRR Bngklaogﬁhegﬁgtlfluﬁc?su?ﬁ& p?@ﬁgéﬁ%?ﬁl%h@ﬁ
by the- nmake up of threads 90 on the interface 87 between body 74 and
receptacl e 84 nifficreate a metal -to-netal seal barrier at this interface.
10038) The enbodi ments set forth herein are nerely illustrative and do not
limit the scope of tdwleciondizpesedwithin apt ecalinglyengaginigenidibedy Favityiand haying a
appreci ated that many other nodifications and inprovenents to the

di scl osur e her efigt gheitioh allowie fivid ddattunttefe! stweenfthofitst fisid seppbepef andhie fluid
i nvention or the inventive concepts herein disclosed. Because many varying

a;[lg di fferent E{mpﬁ&{mnts may be nade within the scope of the present
itnyent i ve concept, Tncluding equivalent structures or materials hereafter

thought of, and because, MR, TRYhEd Bl enBByingSid selector;
a fluid port though said receptacle that, with said selector in the first position,
allows hydraulic pressure external to the coupler to bias said selector into the first position;
a male stab having a second fluid supply port and being adapted to engage said
receptacle, wherein said male stab is adapted to move said selector from the first position to
a second position preventing fluid communication between the first fluid supply port and
the fluid return port, wherein in the second position ﬂuid‘cqmmunication is allowed

between the second fluid sllpply port and the fluid retum port.
-2, The coupler of claim 1 further comprising a spring biasing said selector to the first position.

3. The coupler of claim 1 wherein said selector further comprises:

a selector body sealingly engaging said body cavity;

14



et e g e e e - e = e i e s [

made in the enbodi nments herein detailed in accordance with the descriptive
requi renents of the law, it is to be understood that the details herein
are to be interpreted as illustrative and not in a limting sense. 13 \Wat
is clained is: 1. A hydraulic coupler conprising: a body having a first
fluid supply port and.a fluid return port; a cavity in said body
intersecting both the first fluid supply port and the fluid return port; a
sel ector disposed within and sealingly engagggp sai d_body cavity, and h%ying
a first position al#Begagratuding oorssidselestor bayisad sdingly Kasagingsaidrpspigcle
supply port and the fluid return port; F a receptacle in said body
seal i ngly engagivheh Sl slesk B4 e fire pbditidrg apdr t t hough sai d receptacl e that,
with said selector in the first position, allows hydraulic pressure
external 1o the cOupd fid chRnfh@fohdnll MRkOMLalinghynkdiing daidibcdpelel | on: 2
mal’eé stab having a secon P u supply port and bei ng adapted to engage
said receptacle, wherein said nmale stab is adapted to nove said sel ector
fromthe first position to a second position preventing fluid
comuni cati on between the first fluid suppl ort and, the'%luid return
port, wher®in ihbea¢euplseelsiimsoehersip sud ed;t% PREPIH2 P 5@@@6@30 engage
bet ween the second fluid supply port and the fluid return port.

said rod to move said selector.

5. The coupler of claim I wherein said selector includes a first seal in sealing engagement

I/\wﬂ-\-.?)
N

with said body cavity between the fluid return port and external fluid in the first position.

6. The coupler of claim S wherein the first seal is in sealing engagement with said body cavity

between the fluid return port and the first fluid supply port in the second position.

7. The coupler of claim 5 wherein said selector include second and third seals in sealing
engagement with said body cavity between the first fluid supply port and the fluid return port in the

first position and on either side of the first fluid supply port in the second position.

[

-8. The coupler of claim 7 wherein said selector further comprises a port allowing fluid
communication between the first fluid supply port and the fluid retum port when said _sclector isin
the first position.

9. A hydraulic coupler comprising:

15




2. The coupler of claiml further conprising a spring biasing said selector
to the'first position. 3. The coupler of claim1 wherein said sel ector
further conprises: a selector body sealingly engaging said body cavity; 14
a flange protruding fromsaid sel ector body and sealingly engagi ng said
receptacle when said selector is in the first position; and a rod
extending fromsaid flange and sealingly engaging said receptacle. 4. The
coupler of claim3 wherein said nale stab further conprises a probe adapted
to engage said rod &bodphaeingaifist fleldsupply po and afhed sesurplpert imhytgﬂ!dlcml
wherein said selector includes a first seal in sealing engagenent wth
sai d body cavit yohebaesdet he fluid return port and external fluid in the
first position. 6. The coupler of claim5 wherein the first seal is in

seal i ng engagenent \r,)\%' %léfm%&i dgpgsgg}&itﬁﬁ\vsjafdybgdgEﬁd’ﬁa‘%ﬁﬂtakfﬁftfpl_lqﬁiﬁgn Efdwh&hRREdlcand

the"first fluid sup port he 'secon osl1 ti off. e couplef of claim

5 wherein said sel ector. include second. and.third al.s.,in sealing
engagement wi t hCTHRBUERIPD DEKFER WEM@%‘MW%P@%‘ P’%‘f‘ﬁ? %’Bﬁdd&gﬁﬁﬂ port and
the fluid return port in the first position and on either side of_ the
first fluid supply poreceptacle sonnectaddn saighbedyand providimg onpips mase uigdCopuIE | aj m 7
wherein said selector further conprises a port allowing fluid

conmuni cati on bsiiovdsgiihid@rdstursio tidswhid sslagpd iptoptbe Frsepuditivhgantd| ui d return port
when said selector is in the first position. 9. A hydraulic coupler

conpri sing. a stab having a second fluid supply port therethrough and adapted to mechanically

shift said selector to a second position providing hydraulic communication between the

L7y,
s
second fluid supply port and the fiuid retum port and preventing hydraulic communication

between the first fluid supply port and the fluid return port.
10.  The coupler of claim 9 further comprising a spring biasing said selector to the first position.

11.  The coupler of claim 9 wherein said selector further comprises:
a selector body sealingly engaging said body;
a flange protruding from said selector body and sealingly engaging said receptacle
~ when said selector is in the first position; and

-arod exténding from said flange and sealingly engaging said receptacie. -

12.  The coupler of claim 11 wherein said male stab further comprises a probe adapted to

engage said rod to move said selector.
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15 a body having a first fluid supply port and a fluid return port in
hydraulic comruni cation; a selector disposed within said body and having a
first position allowi ng hydraulic comrunication between the first fluid
supply port and the fluid return port; a receptacle connected to said body
and providing one or nore fluid conduits allowing fluid pressure to bias
said selector into the first position; and a stab having a second fluid
supply port therethrough and adapted to nechanically shift said sel ector
to a second3.posThé eupler ohdldinywherein suil seleciasinalyres afirsh seabin gl eRELEMERC ond
fluid supply port and the fluid return port and preventing hydraulic

conmmuni cat w@n sai Gbawisdtwidnehd fliid retfinoft afdippéryal flafd inatrcfitsiyositoni d return
port. 10. The coupler of claim9 further conprising a spring biasing said
selector to the first position. 11. The coupler of claim9 wherein said

sel’éctor further conprises: a selector body sealingly engagi ng said body; a

fl di f id | ect b d. .ingl 00 S A
recopt acl elbunehiechBet aruPg Tiera B BT 87 SR Piskeftg Wildagtody
extending fromsaid flange and sealingly engaging said receptacle. 12. The
coupl er of b@wmﬁﬁiﬂum@iR@ﬂ%ﬂ@m@?‘%‘%’&lﬁﬂgwpﬂﬁbﬂwé@ﬁ?ﬁﬂP%“'é Oy probe

adapted to engage said rod to nove said selector. 16 13. The coupler of
claim9 wherein said selector includes a first seal in sealing engagenent

15.  The coupler of claim 13 wherein said selector include second and third seals in sealing
w} engagement with said body between the first fluid supply port and the fluid return port in the first

position and on either side of the first fluid supply port in the second position.

16.  The coupler of claim 15 wherein said selector further comprises a port allowing fluid
communication between the first fluid supply port and the fluid return port when said selector is in

the first position.

17. A tubing hanger subjected to external fluid pressure during a running mode and disposed
within a subsea tree during a completion mode, said tubing hanger comprising;
a tubing hanger body having a first hydraulic supply port and a hydraulic return
-port therethrough;
a cavity within said body adapted to provide fluid communication between the first
: ﬁydraulic supply port and the hydraulic retum.port; | |
| a hydraulic coupler comprising a receptacle connected to said cavity and a selector

slidably disposed within said cavity, wherein the selector has a first position adapted to
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with said body between the fluid return port and external fluid in the
first position. 14.. The coupler of claim13 wherein the first seal is in
seal i ng engagenent with said body between the fluid return port and the
first fluid supply port in the second position. 15. The coupler of claim13
wherein said selector include second and third seals in sealing engagenent
wth said body between the first fluid supply port and the fluid return

port in the firs osition and on either the first fluyid suppl

Port in the seclw o8 comemicaon beheceadi ek grcks SPRIY S HA S Ryl et
selector further conprises a port allowing fluid comrunication between the
first fluid suppby, port and the fluid return port when said selector is in
the first position. IT A tubing hanger subjected to external fluid pressure
during a running n’Odstach!d)yﬁasSﬁmﬂﬂougmsmhlhyd@ulﬁid@&ﬁar ddapred esliongexgmal fluid to
conpl eti on node, said tubing hanger conprising; a tubing hanger body having
a first hydraul K draulic return port therethrough; a
cavity within sgg%éﬁgﬂgﬁggggké tggsp%V|de fluid conmunication betmeen t he
first hydraulic sup t and the hydraulic retur ort dra

coupl er conpri si ng a’g)?%](?é; 58?‘530 ﬁ%@ﬁgﬂﬁeﬁt@efﬁ%& é"\raltgfinﬁﬁﬁ c&?&@?f}f
slidably di sposed within said cavity, wherein the selector has a first
positi on adapt etid lwd{aphawpwrfanéﬁluft@zﬁﬁﬂ@ﬁ%@ﬁ se¢Png Positiem whereinijuid ¢

hydraulic supply port and the hydraulic return port; a fluid bypass port
t hrough sai d hyshmamirication igprevengd &ptween the fiadt hyﬂmﬁictsappialpon‘tland the hpdraulic

— return port;
O
and a second hydraulic supply port integrated into said male stab and in fluid
conmununication with the hydraulic return port when the shifter is in the second position.
18.  The coupler of claim 17 further comprising a spring biasing said selector to the first
position.
19.  The coupler of claim 17 wherein the selector further comprises:
a selector body sealingly engaging said tubing hanger body;
)

a flange protruding from said selector body and sealingly engaging said receptacle
. when said selector is in the first position; and

a rod extending from said flange and sealingly engaging said receptacle.

20.  The coupler of claim 19 wherein said male stab further comprises a probe adapted to

engage said rod to move said selector.
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bias the selector to the first position; a male stab connected to the
subsea tree and adapted to engage the receptacle of said hydraulic coupler
and shift the selector to a second position wherein fluid comrunication is
prevented between the first hydraulic supply port and the hydraulic return
port; e_) and a second hydraulic supply port integrated into said nale stab
and in fluid comunication with the hydraulic return port when the shifter
is in the second position. 18. The coupler of claim 17 further conprising
a spring biasing said selector to the first position. 19, The coupl er of
claim 17 wherein the selector further conprises: a selector body sealingly

engagi ng szj.d t dgpkaoltambiFdytierdn fdidagetgpimludesia figt fenbimseaing caggementr
body and sealingly engaging said receptacle when said selector is in the

first posi AR bt SNP& [ Béiagl ng
said recep%vg@%é. @%@h@gﬁwm&gt%e{fg@m 19 g\ger el ntegg%?g%ﬁrghéﬂlg{rggﬂf urt her
conprises a probe adapted to engage said rod to nove said selector. 18 21.
The coupler of claim 17 wherein said selector includes a first seal in

seal i ng engagenent w th said tubing han%er cavity between the fl, return
port and e¥& er nhie qonpiegof daimd Wher%mthﬁéiss 648biF In SeAEiNg EasHRRIL WD sy t ing m 21
wherein the first seal is in sealing engagenent with said tubing

' hanger body cavity between the fluid return port and the first fluid supply port in the second

position.

P2
S’

23.  The coupler of claim 21 wherein said selector include second and third seals in sealing
engagemenl with said tubing hanger body cavity between the first fluid supply port and the fluid
return port in the first position and on either side of the first fluid supply port in the second

position.

24.  The coupler of claim 23 wherein said selector further comprises a port allowing fluid
communication between the first fluid supply port and the fluid retumn port when said selector is in

the first position.

p—

- 25. . A hydraulic coupler subjected to external fluid pressure, said coupler comprising:
: a selector havmg a first position such that fluid communication is provuied between
a first hydraulic supply port and a hydrauhc return port wherem external fluid pressure

biased said selector to the first position; and
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hanger body cavity between the fluid return port and the first fluid supply =

port*in the second position. 23. The coupler of claim2l1 wherein said

sel ector include second and third seals in sealing engagenent with said .
t ubi ng hanger body cavity between the first fluid supply port-and the fluid
return port in the first position and on either side of the first fluid
supply port in the second position. 24. The coupler of claim 23 wherein
said sel ector further conprises a port allowing fluid comrunication
between the first fl uiadnalepphsdapied to shiftisaitheeldotoniod seeind posiped fuciMtapnflsidi d
selector is in the first position. 25. A hydraulic coupler subjected to
external fluid preessumiatiGeis GreCeii iRsw 8t Y r [ first
position such that fluid comﬁiruni cati on@%ﬁ@v%g%b%%\]gghﬁ agcﬁ‘ﬁll\érhggraﬁhé

hydraul i ¢ supply PGl eturn. t. wherein.external fluid
pressure bi ased @gﬁap sei g?%x@?ﬁg{n%}ﬁltnh:gu@ IEQPVH%@HWW;”%‘H’%M uﬁ‘éf"é’p L REpt
adapted to shift as&g,% s&l glctor to a second position such that fluid

comuni cation is B ehﬁ’ré‘ EIRAE t he first hydraul i c supply port and the
hydraulic return port and fluid conmmunication is provided between a second
hydraulic supply port and the hydraulic return port. 26. The coupl er of
claim?25 further conprising a spring biasing said selector to the first

position sai2fh.  The coupler of claim 25 further comprising a spring biasing said selector to the first

position.

£ .
8 } ' said
" 27. The coupler of claim 1 wherein the coupler is mounted in / body cavity and said selector

:J
Y
. '

further comprises:
a selector body sealingly engaging said body cavity;

a flange protruding from said selector body and sealingly engaging said receptacle

when said selector is in the first position; and

arod extending from said flange and sealingly engaging said receptacle.

28.  The coupler of claim 27 wherein said male stab further comprises a probe adapted to

R

engage said rod to move said selector.

amen

29. The coupler of claim 25 wherein said selector includes a first seal in sealing engagement

with said body cavity between the fluid return port and external fluid in the first position,
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27. The coupler of claim1l wherein the coupler is nounted in / body cavity
and said selector further conprises: a selector body sealingly engaging
said body cavity; a flange protruding fromsaid selector body and sealingly
engagi ng said receptacle when said selector is in the first position; and
a rod extending fromsaid fl ange and sealingly engagi ng said receptacle.

28- The coupler of claim27 wherein said male stab further conprises a
probe adapted to engage said rod to nmove said selector. 29, T g@ﬁ upl er of

cl ai m 25 viker ei Phesatiplersaficlaim 8P wWhersin the &rshsaa) is & sealing engagemerf W ement

with said body cavity between the fluid return port and external fluid in
the first qaoRy béteBen BONHA reflinepoctcamp ter firstfluid supphy Dot the seqond pesiiany st seal
is in sealing engagenent with said body cavity between the fluid return
port and the first fluid supply port in the second position. 31. The

coupl er of claim29 wherein said selector include second and third seals in

seal i ng gag nt wit ai d.body. cavi [ i6kd Edaldis Iy
port and '?’ﬂe f1Uese %rfﬂﬂl}ﬁf%?'?w%ﬁ%%%‘d #ﬂleftgf&gggﬁeltcgﬁdéadﬁéﬁ%%g g#t“ﬂser st de of
the first fluid supply port in the secon si,ition, 32. The.cqupler of
clai m 29 vanEREEMENE W]ty Saidbedyeayity WWFF@rtg*’c yid é‘%PPQ' pRgt4nd ?%ﬂﬁﬁ%"q’ PB‘?&P the
comuni cation between the first fluid supply port and the fluid return port
when sai d firel psition andsor githet $ide 6fithsfirsplail supphy pEGn e BeadRPsiFP L shi f ti ng
fluid conmunication to a return port froma first supply port to a second
supply port, the nethod conpri sing:
£ 32.  The coupler of claim 29 wherein said selector further comprises a port allowing fluid
L

communication between the first fluid supply port and the fluid return port when said selector is in

the first position.

33. A method of shifting fluid communication to a return port from a first supply port to a

second supply port, the method comprising:

providing a selector having a first position allowing fluid communication between
the first supply port and the return port, wherein the selector is biased to the first position

by external fluid pressure; and

engaging a male stab to shift the selector to a second position preventing fluid
- communication between the first supply 'port and the return port and allowing fluid

communication between the second supply port and the return port.

34.  The method of claim 33 wherein said selector is disposed within a body cavity and further

_comprises:



providing a selector having a first position allow ng fluid conmmrunication
between the first supply port and the return port, wherein the selector is
biased to the first position by external fluid pressure; and engaging a
mal e stab to shift the selector to a second position preventing fluid
comuni cati on between the first supply port and the return port and
allowing fluid comrunication between the second supply port and the return
port. 34. The nmethod of claim 33 wherein said selector is disposed within a
body cavity and furth ect%gp&qeglérg_lyg}ga%}ngéqlg{gq%rcaygay seal i ngly engagi ng
said body cavity; a flange protruding fromsaid selector body and sealingly
engagi ng sai d receptaflinge pwitwding ficth saif sslecior body and seaisglyiengaggseidiecspiacignd
a rod extending fromsaid flange and sealingly engagi ng said receptacle.

35. The coupl er whén saidadcc@fisWh Sledirst padliich;a®d € stab further conprises a
probe adapted to engage said rod to shift said selector. 36.. The coupler

of claim 33 wherein I i OF shidG el dRedlinkftens 4ok dclR0
engagenent with sai@ggééﬁcggfrtys?gt ween tﬁ% Pl"ﬁ’ieg"fgz’}tlgurn port and
external fluid in the first position. 37. The coupler of claim35 wherein
the first seal is in sealing engagenent wth said body cavity between the

fluid return port and the first flui d_sugéle/ port in the secgnd poai tion.
38. The codipl er Ihgfcogplas ehelmm i ayherain said pals &lab drgher corpprisgea BB AHPEAL ¢ hi rd

seals in sealing engagenent with said body cavity between the first fluid
suppl y portngagekatidved td shifdsaiésalectorport in the

36.. The coupler of claim 33 wherein said selector includes a first seal in sealing engagement

with said body cavity between the fluid return port and external fluid in the first position.

37.  The coupler of claim 35 wherein the first seal is in sealing engagement with said body

cavity between the fluid return port and the first fluid supply port in the second position.

38.  The coupler of claim 35 wherein said selector include second and third seals in sealing
engagement with said body cavity between the first fluid supply port and the fluid return port in the

first position and on either side of the ﬂrst fluid supply port in the second position.

39.  The coupler of claim 37 wherein said selector further comprises a port allowing fluid
communication between the first fluid supply port and the fluid return port when said selector is in

the first'position.




first position and on either side of the first fluid supply port in the
second position. 39. The coupler of claim37 wherein said selector further
conprises a port allowing fluid comunication between the first fluid
supply port and the fluid return port when said selector is in the first
position. 92 40 An apparatus for controlling fluid flow between first and
second fluid sources and a fluid return, the apparatus conprising: a body
having a first port adapted for fluid communication with the first fluid
source and #0secddapperaius famganielling fluid fovabaween fiscaud soeondi fluid sdveces and @ fluid
return, said first .and second ports being in fluid communication with a
cavity in sagtdrteappaateet@gingr eci procably di sposed in said cavity
between a first position permtting fluid flow between said first and
second ports and a se i .0 ' | bt : ‘ .
. GOy ARSink PR DBl SaA 05 el cbhHhichRh G oA rt]lzea%gtt fluid

first and second ports; I'ng passageway conmuni ca
said cavity in said second sition; st ab havi an apertuyre adapted, for
fluid communi cat i oHeW h? &59@‘%%6&’8&9&% fﬁf’l&%%ﬁl?ﬂ%@%#‘&ﬁ%%ﬂ%ﬁ%ﬁiéﬂst
sel ector fromsaid first position to said second position upon said stab
bei ng connect ed #&d s&pE prsypeing inifluid commpriration avithe qayity i spidibody;
conmuni cation with sai d passageway upon said stab being connected to said
body; wherein in the seeclertdr oipidcaliin disposed in sxdwnviiycladtwesn 4 Srsapbsitimmchermitting
bet ween the second port and the
fluid flow between said first and second ports and a second position preventing fluid flow
between said first and second ports;
said body having a 'passageWay communicating with said cavity in said second
position;
a stab having an aperture adapted for fluid communication with said second fluid
source, said stab moving said selector from said first position to said second position upon
said stab being connected to said body; and

said aperture being in fluid communication with said passageway upon said stab

being connected to said body; wherein ih the second position fluid
communication is allowed between the second port and the
fluid return. ‘

41.  The apparatus of claim 39 further including a biasing member biasing said selector to said
. first position.
 42. The apparatus of claim 39 wherein said passageway is exposed to external pressure

whereby the external pressure biases said selector to said first position.
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fluid return. 41. The apparatus of claim39 further including a biasing
menber biasing said selector to said first position. 42. The apparatus of
claim 39 wherein said passageway i s exposed to external pressure whereby
the external pressure biases said selector to said first position. 23 43
The apparatus of claim39 further including seals between said selector and
said body. 24 ABSTRACT HYDRAULIC COUPLER A hydraulic coupler adapted to

Flura sel ottt on HedtrettloBaps ™ Bkt RAuRLSaR oPlyeRn S8 hor MR

a male stab nenber that al so supplies the second fluid source. Wen
shifted, the fluid selector positively blocks the first fluid source and
opens a hydraulic pathway for the second fluid source. Wien the nmale stab
i s disengaged, the fluid selector is pressure biased by internal and
external pressure to a position allowing fluid flowfromthe first fluid
source and preventing external fluids from entering the hydraulic system
In certain enbodi nents the hydraulic coupler is horizontally installed in
a tubi ng hanger providing horizontal *porting for connection with a subsea
christmas tree and vertical porting for connection to a running tool. The
coupler prevents riser fluid contam nation of the hydraulic system
regardl ess of the differential pressure between the riser fluid and the
hydraul i c system _
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ABSTRACT

HYDRAULIC COUPLER

A hydraulic coupler adapted to select the supply of fluid from a first source or a sécond
source. The fhnd selection is achieved by mechanically shifting a fluid selector with a male stab
member that also supplies the second ﬁuidi source. When shifted, the fluid selector positively
blocks the first fluid source and opens a hy_draulic pathway for the second fluid source. When
the male stab is disengaged, the fluid selectf)r is pressure biased by internal and external pressure
to a position allowing fluid flow from the ﬁrst fluid source and preventing external fluids from
entering the hydraulic system. In certain embodiments the hydraulic coupler is horizontally
installed in a tubing hanger providing horizontal porting for connection with a subsea christmas
tree and vertical porting for connection to a running tool. The coupler prevents riser fluid
contamination of the hydraulic system regardless of the differential pressure between the riser

fluid and the hydrauclic system.

Fig., 1
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