COMBI NED TREE STAB AND CONTRCOL | NTERFACE Field of the Invention: [0001] The
present disclosure relates in general to production of oil and gas wells,
and i n pawOi2oulEs83s0 a wel | head assenbly having a tree gCaSA®9068230
conprising an isolation tube extending froma production tree to a tubing
hanger. The tree stab nenber al so includes a body circunscribing the
i solation tube, the body includes a control |ine passage therethrough
coupled with a hydraulic coupler. Description of Related Art [0002] Systens
for producing oil and gas from subsea wel |l bores typically include a subsea
wel | head assenbly having a wel |l head housing at a wel |l bore openi ng, where
the wel |l bore exte r ing formations.
Subsea wel | assengﬁﬁggﬁé@#g?gﬁﬁgsf%%Pgﬁe(g%qgﬁgg?ﬁﬁfEﬁg§g%fessure wel | head
housi ng from which a string of conductor pipe descends downward into the
well. An inner or high pressure well head housing is coaxially |anded and
set wwthin the outer well head housing. The inner well head housi ng can
suppor Ficddef the Inwentionasi ng hangers and attached strings of casing inserted
into the well. [0003] Pressure or fluid is comuni cated downhol e t hrough
hydraulic lines for control and/or actuation of wellbore conponents.
Exanp! d000dhdbapistant disslagyraneditesun Bengrdl {o predustioe af Glandgas wells. arfl ip partigaler
safety val ves, control valves, sliding sleeves, packers, etc. These
conponént srelheadgesrerbll hayin sposeab membérvotmpaswme bh botagion ubarxgnding donbet ween
coaxial tubulars. Since it is inpractical to pass

production tree to a tubing hanger. The tree stab member also includes a body circumscribing the

isolation tube, the body includes a control line passage therethrough coupled with a hydraulic

coupler.

Description of Related Art

[0002] Systems for producing oil and gas from subsea wellbores typically include a subsea wellhead
assembly having a wellhead housing at a wellbore opening, where the wellbore extends through one
or more hydrocarbon producing formations. Subsea well assemblies generally include an outer or
low pressure wellhead housing from which a string of conductor pipe descends downward into the
well. An inner or high pressure wellhead housing is coaxially landed and set within the outer
wellhead housing. The inner wellhead housing can support one or more casing hangers and attached

strings of casing inserted into the well.

[0003] Pressure or fluid is communicated downhole through hydraulic lines for control and/or
actuation of wellbore components. Example components being hydraulically actuated or controlled
include safety valves, control valves, sliding sleeves, packers, etc. These components are generally
disposed within the wellbore in an annulus between coaxial tubulars. Since it is impractical to pass

the lines laterally through the tubulars to access the annulus, the lines enter the annulus at the



the lines laterally through the tubulars to access the annulus, the lines
enter the annulus at thewell head. Space limtations in well heads,

especi al I'wo=zotmses3del | heads, often require that the hydrauitseomiossso be
routed axially through conponents in the well head assenbly then into the
wel | bore. Summary of the Invention: [0004] D sclosed herein is an

enbodi nent of a subsea wel |l head assenbly di sposed over a wel | bore having a
stab nenber extendi ng between a production tree and tubi ng hanger. A
control line passage with a selectively openable coupler is provided in the
stab nenber for providing fluid connunication bet ween control |ine passages

in the et t t
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producti ge t hat nds t he tubular wel | hea anger
P ndod bt SRR i AP HBAG HHSORPORED Bt 151 oy 1B prcivbBetién it ane
productron tree, a control line passage in the tubrng hanger a stab nenber
at | eagyel b@ﬁtrally ci rcunscri bed by the tubul ar well head nenber t hat

ext ends between the production tree and tubing hanger, a control |ine
passag§upimiiyorRMveRtidd:ui d communi cation with the production tree contro

| i ne passage"and in selective fluid communi cation with the tubing hanger
control |ine passage. The wel |l head assenbly can include a circul ar channel

on t he [§gab DIRIRES hdrOWR anHibthamenhEe sﬂgse§ el Rasibly REREE] &4r § Qellbore
correspond to a surface on the upward facing surface ‘on the tubing hanger

upper %Qx‘?ing ; hsé&bhl%%mﬁ‘@ree#teﬁaﬁﬁargp[{e%ééﬁt ' Igﬁadﬁén%ﬁ tl‘e% 84 & f ﬁ@rlét Ee%d JIOUP) ling &

surface o rm na con anne out er
ce su face A cont.

malt lh t ﬁggsgéeg%ﬁﬁ |aysete té\fe Y aPSRR lﬁlcloupler 18 prov1gleod! a’[Be sta mem rfmyprowdlng (Hullj ed
communication between control line passages in the production tree and tubing hanger. In one
example embodiment disclosed hercin a wellhead assembly includes a tubular wellhead member, a
production tree that lands on the tubular wellhead member, a tubing hanger landed in the tubular
wellhead member, a control line passage in the production tree, a control line passage in the tubing
hanger, a stab member at least partially circumscribed by the tubular wellhead member that extends
between the production tree and tubing hanger, a control line passage in the body in fluid
communication with the production tree control line passage and in selective fluid communication
with the tubing hanger control line passage. The wellhead assembly can include a circular channel
on the stab member lower surface having an outer wall profiled to correspond to a surface on the
upward facing surface on the tubing hanger upper end, so that when the production tree is on the
wellhead housing a surface on the tubing hanger upper terminal end contacts the channel outer wall
to form an interface surface. A controllable device may be included with the assembly that is within
the wellbore and coupled to the end of the tubing hanger control passage opposite the tubing hanger
upper terminal end, so that when pressurized fluid communicates to the controllable device through

the control passage the device is operable. The tubing hanger upper terminal end may have a



the wel | bore and coupled to the end of the tubing hanger control passage
opposite the tubing hanger upper term nal end, so that when pressurized
fluid corwonooaBessst o the control |l abl e devi ce through tReTasReM082p@SSage
the device is operable. The tubi ng hanger upper term nal end may have a
-?-profiled surface on its outer radial periphery that faces away fromthe
wel | head assenbly axis to define an upward facing surface. The upward
facing surface can be substantially in a plane generally perpendicular to
the wel | head assenbly axis. [0005] Al so described herein is a subsea
wel | head assenbly that includes a tubular well head nmenber, a production

tree on t I ry: lar i d
w ¢ n P S 65 SRER R BB <R e DY (Rl BES| DAL B, (i
a portiopn of the casing h er,.atre t.ab assenbly hayi ng.a |l.ower, side
that . eddyee LREALBFRG HHAGer ThHBEY TarAc ARSI PR SPUaMAN D hBages ¢ he
production tree | ower end, a control |ine passage in the tubing hanger
havingg@ﬁ”@b@ﬁﬂﬁﬁé@ﬂbéﬁﬂh?ﬁ@ﬂh%ﬁﬁﬁ§nﬂﬁé”¥%bing hanger on an upper portion
of the tubing hanger, and a control |ine passage in the tree stab assenbly

regi sterabl e angﬁin sel ective fkuid C nicatjon with the end of the
t ubi ng [HURYésocSrieribad Rrsdadye Wik %ﬂﬁi@%ﬁﬁsm bihAgIE g R ¢ erﬂ@lﬁed on.
Brief Description of the EXamjngé: [0006] Figure 1 is a schematic sectional
vi ew ofneanbgp|a nediustian Feerbh yhecwelSrepdipreaer wpge ek @amoenly qaping hargebbadedbnt  of
the present disclosure. [0007] Figure 2 is a schematic of a partial
sect i omathirvihewethead nvehbeneachnasisetbing hanger laadadek leho méthhaaiongpraf derbsing | abl e
device within the well bore.

hanger, a tree stab assembly having a lower side that engages the tubing hanger upper end and an

upper side that engages the production tree lower end, a control line passage in the tubing hanger

having an open upper end that exits the tubing hanger on an upper portion of the tubing hanger, and

a control line passage in the tree stab assembly registerable and in selective fluid communication

with the end of the tubing hanger control passage exiting on the tubing hanger upper portion.

Brief Description of the Drawings:

[0006] Figure 1 is a schematic sectional view of a wellhead assembly constructed in accordance

with an embodiment of the present disclosure.

[0007] Figure 2 is a schematic of a partial sectional view of a wellhead assembly over a wellbore

having a controllable device within the wellbore.

[0008] Figure 3 is an illustration of an example of the wellhead assembly of Figure 1 being

assembled or disassembled.
[0009] Figure 3A is a side perspective view of an example of an orienting device.

[0010] Figure 4 is a depiction of an alternative embodiment of a wellhead assembly.



[0008] Figure 3 is an illustration of an exanple of the well head assenbly
of Figure 1 being assenbl ed or disassenbled. [0009] Figure 3Ais a side

per spect iwe 20108046836 an exanpl e of an orienting device. [PODABROBIOSEBE 4 IS a
depiction of an alternative enbodi nent of a well head assenbly.[0011] Figure
5is an illustration of an exanple of a hydraulic coupler within a well head
assenbly. [0012] Figure 6 is a exanple of an alternative enbodi nent of a
wel | head assenbly. Detail ed Description of the Invention: [0013] The
apparatus and nethod of the present disclosure will now be descri bed nore
fully hereinafter with reference to the acconpanying draw ngs in which
enbodi are shown, This subject of.:th esent di.scl osure wever,
pe. enb R AR PR Bl A P S SRR SR bR T Gl PR e
to the illustrated enbodi ments set forth herein; rather, these enbodi nents
are proyd . t i i i by npl ete, and

w | | fEwpéFg%%fgéﬁﬁﬁghsP%ﬁga%%hgﬂghgﬁ%%ﬁ?P%ﬁt%%§§ﬁgggd%§%Pﬁgﬁ inthe art.

Li ke nunbers refer to |ike elenments throughout. For the conveni ence in
referrigifeq ﬂégﬁiﬁﬁ&pmgﬂmﬁghgur es, directional terns are used for
reference and i1llustration only. For exanple, the directional ternms such as
"upper"”, "lower", "above", "below', and the |ike are being used to

i |1 ust d@t18] dhe epparitonand methwdi drihe poednt]disdosig Wil hew adissatbsddnarhdully he
subj ect of the present disclosure is not limted to the exact details of
const r heteimafier wiple redtreiam,to éxactommhging akayingy ineviiddinneidirsersdwanh@and This
descri bed, as nodifications and equivalents will be apparent to one skilled

i Nt he sajtet of he bR RV OGS maNho S PR Yelebliiodin hdtgIdefdrent Gorbgand shoskinos ed
illustrative enbodi nents of the subject disclosure and,

be construed as limited to the illustrated embodiments set forth herein; rather, these embodiments are

provided so that this disclosure will be thorough and complete, and will fully convey the scope of

the invention to those skilled in the art. Like numbers refer to like elements throughout. For the

convenience in referring to the accompanying figures, directional terms are used for reference and
"o

illustration only. For example, the directional terms such as "upper", "lower", "above", "below", and

the like are being used to illustrate a relational location.

[0014] It is to be understood that the subject of the present disclosure is not limited to the exact
details of construction, operation, exact materials, or embodiments shown and described, as
modifications and equivalents will be apparent to one skilled in the art. In the drawings and
specification, there have been disclosed illustrative embodiments of the subject disclosure and,
although specific terms are employed, they are used in a generic and descriptive sense only and not
for the purpose of limitation. Accordingly, the subject disclosure is therefore to be limited only by

the scope of the appended claims.



al t hough specific terns are enpl oyed, they are used in a generic and
descriptive sense only and not for the purpose of limtation. Accordingly,
t he subj ewO 2dicgsbs3sure is therefore to be limted only IpgTiuseoosms5280 of t he
appended cl ai ns. [0015] Figure 1 provides a side schematic view of an
exanpl e of a well head assenbly 10 in accordance with the present

di scl osure. The wel | head assenbly 10 as shown i ncludes an annul ar hi gh
pressure housing 12 and a production tree 14 is nounted on its upper end.
The high pressure housing 12 inner dianeter transitions obliquely radially
towards the assenbly axis Ax to define a | anding shoul der 16. A production

Pore. 1o B ZIH 1964 DEPYBRALRe 8L bPSS,AGTETR s pgeei et

tree 1 thon val ve i's TllTus spose

pr oxi mat e ere.the bore 18 exits_the production tree 14.. [0016] An annul ar
casi ng AFSORGEFC Sith 1% RRtsandrdtet Wk et @S?%ﬁwrlbﬁéﬁf%wn%lﬂg%% Y
pressure housing 12. An annul ar packoff 13 is set between the casing hanger
22 out dighquigssaredonsier b Yyl preductiee e I ismepuntedion ipappsrEnd ehhe gh penre hese
two nenbers. The casing hanger 22 outer surface angles radially inward

def i ni hguang Bhdinerglipngti transziens bidiguelyandelty omwaadsdhsasppobly exis By to kefibandi ng
shoul der 16. A radial |edge 28 is shown fornmed on the casing hanger 22

i nner $andirgc@outiarl®. iA piogudquivabbleald axéutly @kieyds thwaph theArclbkahgadnettly a0 aud ar

t ubi ng hanger 30 is shown disposed in the well head assenbly 10 having its

| ower  endyrSURAGK &I 40N $rBgudiidfvalke b@HARsBSed didPisB@inIke bote SIRWRIntRRIREE NYl Y
engaged with the | ower end of the tubing hanger 30. A tubing annulus 34 is

formed; q&%@ggﬁﬁgqhéﬂgh&gPﬁ%ﬁ@@g casi ng hanger 22. [0017] A tree stab

menber 36 1s shown coaxial with the production tree 14. The tree stab

menber
[0016] An annular casing hanger 22 is shown landed within the lower portion of the high pressure
housing 12. An annular packoff 13 is set between the casing hanger 22 outer surface and high
pressure housing 12 to form a scal between these two members. The casing hanger 22 outer surface
angles radially inward defining a landing profile 26 shown landed on and supported by the landing
shoulder 16. A radial ledge 28 is shown formed on the casing hanger 22 inner surface where it is
profiled radially inward. An elongated annular tubing hanger 30 is shown disposed in the wellhead
assembly 10 having its lower end supported on the radial ledge 28. Tubing 32 is shown threadingly

engaged with the lower end of the tubing hanger 30. A tubing annulus 34 is formed between the

tubing 32 and casing hanger 22.

[0017] A tree stab member 36 is shown coaxial with the production tree 14. The tree stab member
36 includes an isolation tube 38 and a substantially solid body portion 40 shown circumscribing the
isolation tube 38. The isolation tube 38 defines at least a portion of the production bore 18 outer
surface. The body portion 40, shown profiled similar to a toroid, includes a planar upper surface in

contact with a portion of the production tree 14 lower surface. The isolation tube 38 has an upper



36 includes an isolation tube 38 and a substantially solid body portion 40
shown circunscribing the isolation tube 38. The isolation tube 38 defines
at | east woporwi3esssof the production bore 18 outer surf @&ce/USTive/obsrdy
portion 40, shown profiled simlar to a toroid, includes a planar upper
surface in contact with a portion of the production tree 14 | ower surface.
The isolation tube 38 has an upperportion 42 that protrades fromthe body
portion 40 upper surface into the production tree 14. A seal 44 nay be

i ncl uded on the outer circunference of the upper portion 42 mating with the
production tree 14. The stab nenber 36 nmay be attached to the production

tree 1 r r I r / | ded t he
upper  porioRaa TR PR <aPtE SRR ¢ el AORERgh R AL Bt e
onto t roducti tree 14 | ower surface by fasteners .and/or, a ld. In
vot andi e Hrididlon B o BB huRET HAE vakr HEPARAL rrke SihieTe Bsione o
single nodular unit. [0018] The isolation tube 38 further includes a |ower
porti offcad4 hahe gebemasbaovth iy dbs prshehéo Bladprodestianoticud4 Bhexadplerf Bte to
wi thin the tubing hanger 30. The |ower portion 46 is inserted within an

opt i onabrresmbadigethréads Enos devimg pray@ledivatthd eppshpafiopd bpmthdra §8. aOpimapallygle t i on
of the tubing hanger 30 annulus. The | ower portion 46 fills the enlarged

bor e setibinedmbé8 36 het Bbyolimedong thepivlesnstee flddewad songed byefapteaesiand/oma bor e
18. A seal 50 may be included between the | ower portion 46 outer

ci r cunfuRIENng QetansthSriiRimdadk, BRMPoERES 18k 148nd B YV Bk bENARIEMo@dain®] eCt S
into the body portion 40 fromits |ower surface along the | ower portion 46

outer periphery. The channel 52 inner wall is generally parallel with the

bor e axo® SpThathbreemtubt 38 flrthwe incRrIES & RWef Portioh 46 etk BEpevid dovadvaad beshe
obliquely away fromthe bore axis Ax . The tubing hanger 30 upper end

prot r uggdy httion a0 IMPSIsBthdcAh Rt HRNuGhe hig:cs RBNARE 1&der PrifhadY |higdrsyr f ace

55 is shown on the tubi ng hanger 30 upper end

within an optional enlarged bore section 48 that is shown projecting along a portion of the tubing
hanger 30 annulus. The lower portion 46 fills the enlarged bore section 48 thereby forming seamless
surface along the production bore 18. A seal 50 may be included between the lower portion 46 outer
circumference and enlarged bore section 48. An annular channel 52 projects into the body portion
40 from its lower surface along the lower portion 46 outer periphery. The channel 52 inner wall is
generally parallel with the bore axis Ax adjacent the lower portion 46; its outer wall 54 angles
obliquely away from the bore axis Ax. The tubing hanger 30 upper end protrudes into a substantial
portion of the channel 52. A chamfered surface 55 is shown on the tubing hanger 30 upper end
along its outer surface that corresponds to the outer wall 54 angle. An interface surface is formed by

contacting the chamfered surface 55 with outer wall 54.

[0019] An example of a lock down ring 56 is shown that coaxially circumscribes the tubing hanger
30 on its outer circumference. The lock down ring 56 illustrated is a sleeve like member having a

wedge shaped dog 58 on its lower end. The dog's 58 width increases with distance away from its



along its outer surface that corresponds to the outer wall 54 angle. An
interface surface is formed by contacting the chanfered surface 55 with
out er walwo2410/368339] An exanpl e of a | ock down ring 56PC3/Gshavnsg2Rat
coaxially circunscribes the tubing hanger 30 on its outer circunference.
The lock down ring 56 illustrated is a sleeve |like nenber having a wedge
shaped dog 58 on its lower end. The dog's 58 wdth increases with distance
away fromitslower tip. Guides 60 are shown provided adjacent the dog 58
havi ng an i ncreasing w dth dowward away fromtheir upper tips. Thus
downwardly urging the | ockdown ring 56 forces the correspondi ng w der

portion f. the. j . 0. 1nto | r e dgi ng
Phe. dod 8 oGt B S B R P eh b0 R B LA TR S EE 750
and | ocki ng them t oget her, r unni t ool. (ngt, shawn e enpl oyed to
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optionally include seals 62 shown sealingly engagi ng the casing hanger 22

i nner (deraeeionpapihndeg Seand wides 60 yre el trezenpntigd Ngdgas theglog 58 apd
surface that engages the casing hanger 14 inner circunference. A seal

r et ai n@rideso( etweamthadading bangzx 2 adrdyiulsing hangei HWgpnt hekimgdhensiggetherr dtrphrang|

sl eeve 68 is provided coaxially between the | ockdown ring 56 and tubing

hanger t&0 (i shozir) acldd cinlotybetotpuddiidgthb dovgew ard Borcd breto rhetl sdkeloain rilgeévEh&ES
i ncludes an upper lip 70 for attachment by the running tool to renove the

t ubi ng ghBYEH M3 -opliORRAQ]inAudd dthd 62URPKY sdbdinkl hehaRBthcCatihy hidders? imked

shown providing control or actuation fluid to the production tree 14
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or renbte to the we assenbly 10 and can include a flu reservol r and
pressuri zi ng, devi ce uch a a, Ry

r pre rizi and deljvering fluid
fo the \a}\rég'er éé gl era cslrsc(ial eirsncio' s%e ]anﬁrl cf)ol(s; gﬁ)vbdz:alflor ax1aﬂ9 supporting tfle seaf (Ql A
retrieval sleeve 68 is provided coaxially between the lockdown ring 56 and tubing hanger 30 and

attached to the tubing hanger 30. The retrieval sleeve 68 includes an upper lip 70 for attachment by

the running tool to remove the tubing hanger 30.

[0020] A fluid supply 72 is schematically illustrated shown providing control or actuation fluid to
the production tree 14 through a connected a supply line 74. The fluid supply 72 can be proximate
or remote to the wellhead assembly 10 and can include a fluid reservoir and pressurizing device,
such as a pump, for pressurizing and delivering fluid to the wellhead assembly 10. The fluid can be
any liquid, such as hydraulic fluid as well as a gas, such as pressurized air or nitrogen. At the
production tree 14, the supply line 74 couples to a control line passage 76 provided within the
production tree 14 that conveys the fluid through the production tree 14. Optionally, a service
control module (not shown) can be included at the production tree 14 outer surface for coupling the
control line passage 76 and supply line 74. The control line passage 76 can be a passage bored
through the tree 14, or a line inserted through a bore in the tree. A control line passage 78 is also

provided within the body 40 shown registering with the control line passage 76. Although shown as



any liquid, such as hydraulic fluid as well as a gas, such as pressurized
air or nitrogen. At the production tree 14, the supply line 74 couples to a
control |Iwoeopasssge 76 provided within the production PCEaS2eDBERBO conveys
the fluid through the production tree 14. Optionally, a service contro
nodul e (not shown) can be included at the production tree 14 outer surface
for coupling the control |ine passage 76 and supply line 74. The control

| i ne passage 76 can be a passage bored through the tree 14, or a line
inserted through a bore in the tree. A control |line passage 78 is al so
provided within the body 40 shown registering with the control |ine passage

76. At Si{ag C rol i Y/ . .14 and
pody. 40 DA e RS G AT G 0 and b O RE G Moty lib g iRy
optional manifold 80 nmy be i ded within the tree 14, baody 40 r. both
Por o Pestengort bt omma emiGRLEER: Ptk b UGt T R R TerBoRg (o
multiple control |ine passages 34 in the body 40. [0021] In the exanple of
Fi gur e directingdlogpiietn glsingleronpaldiggassage Z:Q)Wﬁ%%%e o aukiele sentiod ligoRAssages 82
provided within the body 40. The hydraulic coupler 82 registers with a
cont r oB4lin the bpdg4@dge 84 shown axially fornmed in the tubing hanger 30 body
fromthe chanfered surface 55 and exiting into the tubing annulus 34. If

t he body 40 includes nultiple control |ine passages 34, nultiple hydraulic
coupl er{éﬂzébhh’é}? cemplpef Higate. 1. dreecoaitaltiicaragtage 7 hyelmaets tca bdipulercogpler 82
considered for use herein can be found in MConaughy et al, U S. Patent
Nunber pivddd, within thestsule dtONORhetlydraulid tbypld I Segintdrsassh greardl dint Ipessagsi4gnee
of the present application and Gariepy, U S. Patent Nunber 5, 865, 250,

I ssued skab apadlly B3hfkd ih 92Queing hal s 03 @ssiygrrdtht GhdhRradsaifgRes aall ctifigg ptesent
application. McConaughy et al. "794 and Gariepy '250 are incorporated by

refer e'ﬂ%&uﬂﬁé Shduldsi34t DehE b(ﬁi@tﬂ) 'irﬁ:tlli(ﬁ§multiple control line passages 34, multiple hydraulic
couplers 36 may be included. One example of a hydraulic coupler 82 considered for use herein can
be found in McConaughy et al., U.S. Patent Number 5,465,794, issued November 14" 1995 and
assigned to the assignee of the present application and Gariepy, U.S. Patent Number 5,865,250,
issued February 2nd, 1999 and also assigned to the assignee of the present application.
McConaughy et al. '794 and Gariepy 250 are incorporated by reference herein in their entireties.
Fluid selectively flows through the end of the hydraulic coupler 82 opposite its end attached to the
control line passage 78. In an embodiment, it includes a spring loaded seal that is disengaged when
contacted to allow flow therethrough. Inthe example of Figure 1, the scalable side of the hydraulic
coupler 82 is positioned along the outer wall 54 of the body 40. Thus landing the stab member 36
onto the tubing hanger 30 and forming the interface surface between the chamfered surface 55 and
outer wall 54, unseats the seal within the coupler 82 enabling fluid flow through the coupler 82 and
into the control line passage 84. Optional alignment means (not shown) can be provided for
orienting the production tree 14 such that when landed on the wellhead assembly 10, the hydraulic

couplers 36 align to register with the control line passages 52 in the tubing hanger 40. The hydraulic



Fluid selectively flows through the end of the hydraulic coupler 82
opposite its end attached to the control |ine passage 78. In an enbodi nent,
it includee0136838g | oaded seal that is di sengaged whemrCtarst@otsstse o al | ow
fl ow therethrough. In the exanple of Figure 1, the seal able side of the
hydraulic coupler 82 is positioned along the outer wall 54 of the body 40.
Thus | anding the stab nenber 36 onto the tubing hanger 30 and form ng the
interface surface between the chanfered surface 55 and outer wall 54,
unseats the seal within the coupler 82 enabling fluid flow through the
coupler 82 and into the control |ine passage 84. Optional alignnent neans
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control |ine passages 52. The conbination of the fluid supply 72, lines 31,
17, 345168t 8u3nd hydraulic coupler 82 forma control circuit 85. [0022] An
exanpl e of the well head assenbly 10 is shown in a side partial sectional
viewin Figure 2. hown, the | I head assenbly 10.is nounted over a

vel | bor[@zégAtﬁ‘c?ﬁ‘%‘Bpésﬁif aﬁdY‘Fﬂée?fdcﬁs??\é%%%ho gghoviipiw nagial ggepienal vicBsn Fin as
a dashed |ine) passes through the production tree 14, within the well head
housi ng- 18 sheyig thewwellhcaé assapblyg Oanmabisd gver gatalibers otherad thiongh aforamtotasi ng
89. However, other enbodi nents exist where the control circuit 85 is

provi ded. B¢ dvntrobmiseuaif (shoen as a dashed lare) ps s chratgdhewrotudtioe trael 4, vathoh the
assenbly 10. A controllable device 90 is schematically illustrated within

t he t ubiellfeaamouditis] B4nd wdahetubing afleiisGa b3t thebgbiny Fainaysined W eloweos r ol

val ve, packer, sliding sleeve, or other device controlled and/or actuated

by connaft t@Bodchs eRBt GRBEN R c&itfof ¥irduiBs is provided within any annulus or tubular
associated with the wellhead assembly 10. A controllable device 90 is schematically illustrated
within the tubing annulus 34, where the device 90 can be a safety valve, control valve, packer,
sliding sleeve, or other device controlled and/or actuated by connection with the control circuit 85.

In an example of use, the device 90 is controlled and/or actuated by flowing pressurized fluid

through the control circuit 85 to the device 90.

[0023] Figure 3 illustrates an example of a step of assembling a wellhead assembly 10 embodiment.
In this example, the wellhead housing 12 is anchored over the wellbore and the casing hanger 22
and tubing hanger 30 are landed within the housing 12. The production tree 14 and attached tree
stab member 36 are shown suspended from a running tool 92 and being lowered onto the housing 12
and tubing hanger 30. The hydraulic coupler 82 includes an outer surface that is substantially flush
with the outer wall 54 and in a sealed configuration. An optional orientation tab 94 is shown on the
body 40 outer surface that can engage a muleshoe type recess 96 shown at the upper portion of the

enlarged bore 48 within the tubing hanger 30. The recess 96 is illustrated in a side view in Figure



In an exanpl e of use, the device 90 is controlled and/or actuated by
flowi ng pressurized fluid through the control circuit 85 to the device 90.

[ 0023] Fiwyore1i@3sd3sustrat es an exanpl e of a step of assechitisagomsssed | head
assenbly 10 enbodinent. In this exanple, the wellhead housing 12 is
anchored over the well bore and the casing hanger 22 and tubi ng hanger 30
are | anded within the housing 12. The production tree 14 and attached tree
stab nenber 36 are shown suspended froma running tool 92 and being | owered
onto the housing 12 and tubing hanger 30. The hydraulic coupler 82 includes
an outer surface that is substantially flush with the outer wall 54 and in

a seal | | ORn. 1 ] hent at i LS e body
30" out o Sk hEHh L e APk ARG L PR LB SRR PR
upper portion of the en]arged b 8. wthin the tuhin er. 30. The

P oss b 8% Py SubrikTibel Bt bt fibeymess A0S R Canalt

enl arged opening and inwardly converging side walls defining a narrow wi dth
at itsCSPURER Eeds 9¢\§1d@r‘réalls%n§tfhﬁ@ﬁ*@ég%%Wﬁlbrm@eirweﬁﬁn%ﬁ bettinhg An digieb 9405 t he
tab 94 will eventually contact a recess 96 side wall and slide along the
wal |t ezintwhatlg cabrsctoé abidslidosrlonsthe hide vald tomtatsthabodndOrall irge He ditietsgicelly as it
slides along the side wall to rotate the body 40 and tree 14. Strategically
posi ti positignih@eheraees® @fftoboprd parlyprrzpsrthytrar idemiddotingo to registtdthamgdiaoky 40
to register the hydraulic coupler 82 and control |ine passage 84. [0024] An

al t er nabiple £hadbiRNlin®haRagéedd head assenbly 10A is provided in a side
partial sectional viewin Figure 4. In this exanple the hydraulic coupler

82A is set within the channel 52A upper surface. Accordingly, the control
| i ne pgerRayanShtdnhms calboettnOsY atvd htdiis g e pifdAlcd piesidesiaftfabgetidmar

registering with the hydraulic coupler 82A. The wellhead assenbly 10A
enbodi RRRY inQfigure 4. In this example the hydraulic coupler 82A is set within the channel 52A upper
surface. Accordingly, the control line passage 84A has an end on the tubing hanger 30A upper
surface for registering with the hydraulic coupler 82A. The wellhead assembly 10A embodiment of

Figure 4 further includes a production line 98 shown passing laterally through the production tree

14A with a corresponding wing valve 99 for selectively controlling flow through the production line

98.

[0025] Figure 5 illustrates in a side sectional view details of an example of a hydraulic coupler 82B
in the stab member 36B prior to being landed onto the tubing hanger 30B. In this embodiment the
hydraulic coupler 82B includes a generally annular body 100 threadingly secured within a cavity
101 formed in the stab member 36B. The control line passage 78B is shown terminating at the
cavity 101 lower end. A seal tube 102 is shown coaxially disposed within the body 100 having a lip
103 protruding radially outwardly from its end proximate the cavity 101 bottom. A portion of the lip

103 is wedged in the axial space between the body 100 and cavity 101 bottom, thus securing the seal
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Figure 4 further includes a production Iine 98 shown passing laterally

t hrough the production tree 14A with a correspondi ng wing valve 99 for

sel ecti vew9 200mi368351 i ng fl ow t hrough the production |in@CP81S2¢00028B0 Fi gur e
5 illustrates in a side sectional view details of an exanple of a hydraulic
coupler 82B in the stab nmenber 36B prior to being |landed onto the tubing
hanger 30B. In this enbodi nent the hydraulic coupler 82B includes a
general ly annul ar body 100 threadingly secured within a cavity 101 fornmed
in the stab nmenber 36B. The control |ine passage 78B is shown term nating
at the cavity 101 | ower end. A seal tube 102 is shown coaxially disposed

W thin ip i II r mits
end pr &q@%)?%mé%gaw 1’@0? t)he e{n%ggm%‘r)l% :si%hﬁl%fséaﬁ%b% ohﬁ’f‘(t;lg‘% c%h%’%itéoi’ .

t he aX|aI space .et en t body, 100 and cavity 101 botton1 t hus securlng
the sedf¥Bde W\Aﬁfﬂﬁovi’ G ?)%fes‘? 101. In the enbodi ment shown, the seal
tube 102 walls are corrugated thereby resenbling a bellows |ike nenber.

[ 0026] ongate. c 104 is s own .0axi sed,i sea

t ube m@ﬁﬁ el B Ao SREHR, AN E s Sr IRt okt pact
t he se 06 1Is partially e on the tu 102
end op ‘Ef al%drl]%tz F?@E of ke CWEHaVﬁéOéteéfﬁnﬁir@ﬂ%él?e %eeggﬁ% lg%dmm}f |%ﬁeﬂéd%§rﬁo t he
t ubi ng hanger 30B, the seal 106 contacts t he tubi ng hanger 30B u

sur f ac @artighy embesided en thertiee KR2aind pppositayheip Knpibensibel stab mcstbas 36 ééuhlmg
surface that circunscribes where the control |ine passage 84B exits the

t ubi ng ldndede@rto 8 BibitrhaagaB0BI the gat H)okbotacts thelbing HaopgaradBlhppawentace hEpaheck
val ve 104 and seal tube 102. A flow passage 112 is shown bored within the
check vahtu@, the4cal100@ad Heohipdis@f toifbsn heeging, suifhie thitircpassige whdrd thpeni ng

fromthe check val ve
control line passage 84B exits the tubing hanger 30B. An annular space 110 is shown formed
between the check valve 104 and scal tube 102. A flow passage 112 is shown bored within the
check valve 104 along a portion of its length, the flow passage 112 opening from the check valve

104 is shown facing the control line passage 84B. Lateral passages 114 arc formed in the check

valve 104 between the flow passage 112 and the annular space 110.

[0027] A spring 108 within the cavity 101 outwardly biases the check valve 104 so that a radial secat
116 on the check valve 104 sealingly contacts a scal surface 118 on the tube 102 inner surface
adjacent the lip 103. The check valve 104 end adjacent the scal 106 also contacts the tubing hanger
30B when the stab member 36B is landed. The tubing hanger 30B contact overcomes the spring 108
biasing force to urge the check valve 104 inside the cavity 101 thereby moving the scat 116 away
from the scaling surface 118. Separating the seat 116 and sealing surface 118 opens fluid
communication between the annular space 110 and control line passage 78B, thereby providing a

fluid path through the hydraulic coupling 82B and between control line passages 84B, 78B. A seal
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104 is shown facing the control line passage 84B. Lateral passages 114 are
formed in the check valve 104 between the flow passage 112 and the annul ar
space 110WO[200203583A spring 108 within the cavity 101 outreansbeoobsseses t he
check valve 104 so that a radial seat 116 on the check val ve 104 sealingly
contacts a seal surface 118 on the tube 102 inner surface adjacent the lip
103. The checkval ve 104 end adj acent the seal 106 al so contacts the tubing
hanger 30B when the stab nmenber 36B is | anded. The tubi ng hanger 30B
contact overcones the spring 108 biasing force to urge the check valve 104
inside the cavity 101 thereby noving the seat 116 away fromthe sealing

surfacg,gi8y, %ﬁrpﬁ{o@ deﬁ%httjﬂ? If fds &&Pacé‘%lir%f%'eicg ictflfpfr %ﬁﬁ?&%ﬁaﬂ%&% ﬁo'\%g

conmuni cat1 on space I né passage

t hereby providing a flu t hr ough the hydr ic coupling 82B and
bet weer® feaion eﬁ‘@eeﬁéb%ggcg’s&@z?ﬁfer ‘%%ceﬂ;ngé VIIW hl s shown provided on the

lip 103 surface facing the cavity 101 bottom that bl ocks flow comruni cation

a1 t or natROE AR Sl A UAR iRy %@ﬁ%éce%ﬁ%ﬁgﬂﬁ @ﬁﬁ%ayhe%-rim}é? ated

in a side sectional. viewin Figure 6. In this exa cont r.ol assage
76B shoFMoPYutiThe FigrsfyHnthis chpRlerionBpl incqesspag? %Sljl%*mq@&%g/ hé‘?ﬂ%?‘ E
control l|ine passage 130. The control |ine passages 76B, 130 end

r es pec PradsptorsreeddRrisiaienddyrmethen@ptrphlse papwac 13H: Thetcepireldime passpgsT6Bhe
production tree 14B and stab nenber 36B. The connectors 131, 132 can be
cyl i ndrB¢ehd mgrbévedy aticoimettoed I3101332aBatnpprehelmtapiacs lthéemghdnmb&udtinn et B tree
14B and stab nenber 36B. A bore (not shown) axially fornmed through the

connectfd sta ikmbESZ R OTHYnGedt&S 181 ,uidd ca®be b@indripatohohaters Wit Mctrhppegnd r ol
| i ne passages 76B, 130 to control |ine passages 78C, 134 shown coursing

W thin eﬁéfkep@fe@tﬁhgrmﬂ?ﬁﬁo B8 Brec PBGRA b tnember 36B. A bore (not shown) axially formed
through the connectors 131, 132 communicates fluid, or is a pathway, from the control line passages
76B, 130 to control line passages 78C, 134 shown coursing within the stab member 36B. Concentric
rings 136, 138, circumscribing the bore axis Ax, project from the lower surface of the stab member
36B into concentric channels 140, 142 formed into the upper surface of the of the tubing hanger
30C. The stab member 36B includes an isolation tube 38B having a tubular inner surface that
defines a portion of the production bore 18B. An upper portion 42B of the isolation tube 38B
projects partially within the production tree 14B that includes a scal 44B between it and the
production tree 14B. A lower portion 46B of the stab member 36B projects downward within a

portion of a tubing hanger 30C and having a seal 50B between it and the tubing hanger 30C.

[0029] Grooves 144, 146 are illustrated formed into the outer circumference of the ring 138. The
grooves 144, 146 register with corresponding grooves 148, 150 shown in the outer wall of the
channel 142. The interface between the outer circumference of the ring 138 and outer circumference

of the channel 142 is sealed above the registered grooves 144, 148 and 146, 150 with circular seal
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rings 136, 138, circunscribing the bore axis Ax , project fromthe | ower
surface of the stab nenber 36B into concentric channels 140, 142 forned

i nto the wppero/sessface of the of the tubing hanger 30C. PTmaISgtcalosseorber 36B
i ncludes an isolation tube 38B having a tubular inner surface that defines
a portion of the production bore 18B. An upper portion 42B of the isolation
tube 38B projects partially wthin the production tree 14B that includes a
seal 44B between it and the production tree 14B. A |l ower portion 46B of the
stab nmenber 36B projects downward within a portion of a tubing hanger 30C
and having a seal 50B between it and the tubi ng hanger 30C. [0029] G ooves
144, 1 i t ' ' f { ng
138, e i Bovat TS e BRIRE ARG P 4K AL LB TR SN ETG R & LIy

shown in the quter. wall of t channel. 142. The interfa etween e outer
o v curtit bl Tt Rt egoves dHmitgut b P et DHER B ToRe AriRL T 95 ©s
seal ed above the registered grooves 144, 148 and 146, 150 with circul ar

seal 15PassygelApermcte toliegreqys 1te gnst ederpngiisovbae thesgroqvesl 49Hggistier witlso i s
sealed with seal 154; and the bel ow the regi stered grooves 144, 148 and
146, 1%3avs |§@aidedconirphinsaabsagdG b8 canoant to dhe droove Iddos agale@pdsitomberstthe t o
the groove 146 on a side opposite where the groove 146 registers with

gr oove gida®ec drd ragisont wih groave I@as sEige gibb8esc DAiNddbs148) ItShefogh aoyeleidikon a
si de opposite where the groove 144 registers with groove 148. The grooves

144, 146nfigdRionHald pfoRTdd: SorBi@lihi€stionlbbtRees BdHtiol ik QBed 138 1 1 HMicH@ ol line
communi cati on between control |ine passages 78C, 134 and control |ine

passagg)%ss@ge@mé?ﬁsg. @mnﬁg&{dn%wbe%h\eﬁee&nirbﬁi%g& s Td93RARE E&%@%ﬁ& 134

and controfl line passages 84C, 158 Is estab en the stal er 36B
|ands qnte. Lhact ybl na.hanger J0C [ (ESRECIYEGOT.DSHE, HERER hg.AFCTut hal
ori ent I ONS. he” conmruni cati on cah be urd

irrespective of their respective azimuthal orientations. The communication can be fluid

communication or a pathway for signaling means, such as fiber optics, wire, as well as pneumatic or

other type of fluid lines for signal communication.

[0030] One of the advantages of the present device is the ability to provide hydraulic control line
passages through a wellhead assembly especially when dealing with slim completions and smart
wells. Properly orienting the production tree 14 can be performed with conventional means. While
the invention has been shown in only one of its forms, it should be apparent to those skilled in the art
that it is not so limited, but is susceptible to various changes without departing from the scope of the
invention. For example, a wellhead assembly 10 could include a tubing spool (not shown) inserted
between the production tree 14 and wellhead housing 12 as well as concentric and/or stacked sealed
galleries. The tubing spool can be substantially coaxial with the wellhead housing 12 with the

tubing hanger 30 landed in the spool.
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communi cation or a pathway for signaling neans, such as fiber optics, wre,
as well as pneumatic or other type of fluid |lines for signal comrunication.
[ 0030] Owoabindsessadvant ages of the present device is tIR€eTAISRIM00F328@
provi de hydraulic control |ine passages through a well head assenbly
especially when dealing with slimconpletions and smart wells. Properly
orienting the production tree 14 can be performed with conventional neans.
Wil e the invention has been shown in only one of its forms, it should be
apparent to those skilled in the art that it is not so limted, but is
susceptible to various changes w thout departing fromthe scope of the
invention. For exanple, a wellhead assenbly 10 could include a tubing spool
(not slkdumy inserted between the production tree 14 and wel | head housing 12
as well as concentric and/or stacked sealed galleries. The tubing spool can
be substantlally coaxial with the wellhead housing 12 with the tubing
hangerV@@1F%ﬂﬁéﬁ i the spool.Clains Wiat is clained is: 1. A subsea
wel | head assenbly 10 di sposed over a wel | bore 86 conprising: a tubul ar

wel | head nmenber 12 uct| e 14 that n the tubular well head
menber 12; & t%@h%aawsﬁzféga%m nl& SHOﬁe%Vérﬂ%ﬁF PPREHRE renber 12; a
control I|ne passage 76 in the production tree 14; a control |ine passage

84 in the tubing h er characterized in that a stab nenber 36 is at
| east partially 8‘ﬁ?gﬁ§@ﬁﬁﬁg B g

a production tree 14 that lands on the tubular wellhead member 12;
a tubing hanger 30 landed in the tubular wellhead member 12;

a control line passage 76 in the production tree 14;

a control line passage 84 in the tubing hanger 30;

characterized in that a stab member 36 is at least partially circumscribed by the
tubular wellhead member 12 that extends between the production tree 14 and tubing hanger

30; and

a control line passage 78 in the stab member 36 in fluid communication with the
control line passage 76 in the production tree 14 and in selective fluid communication with

the control line passage 84 in the tubing hanger 30.

2. The wellhead assembly 10 of claim 1, characterized in that the wellhead assembly 10
further comprises a circular channel 52 on the stab member 36 lower surface having an
outer wall 54 profiled to correspond to a surface 55 on the upward facing surface on the

tubing hanger 30 upper end, so that when the production tree 14 is on the wellhead
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tubul ar wel | head nenber 12 that extends between the production tree 14 and

tubi ng hanger 30; and a control |ine passage 78 in the stab nenber 36 in
fluid comwonoweassss with the control |ine passage 76 i nPCmASpe0o@ss2B8e on tree
14 and in selective fluid conmunication with the control |ine passage 84 in

t he tubi ng hanger 30. 2. The wel |l head assenbly 10 of claim 1, characterized
in that the well head assenbly 10 further conprises a circular channel 52 on
the stab nmenber 36 | ower surface having an outer wall 54 profiled to
correspond to a surface 55 on the upward facing surface on the tubing
hanger 30 upper end, so that when the production tree 14 is on the

wel | headnenbertﬂéi%b 159t Ly{lI' eer55\?\g ﬁ{%sthgﬁ%th%{%e?%Oql%?grelrerr%%alu% {a%trs gal The

end contacts t anh man-‘rnterface SUI’ ace

wel | head asse chara terized in that the well head
assenbly 10 fggﬁﬁgi 'Bﬁﬁgﬁgigyéhﬂﬁﬂﬁﬁ PHacE S éﬁﬁier 82 in the stab nenmber 36

havi ng a selectively seal able end facing the outer wall 54. 4. The wel | head

nbl 10 f h h
Seeemoly 1037 it BkafastrTBy 1y ordhiR B F ARG erff&é % a@%@ ReURRs AReieRf o, o

86 coupled to the end of the tfubin anger on assage 84 opposite
the tubing har%@?ermﬁmﬁﬁfér 2 hodraq lﬁaf% gﬁldgz 3?5@&1&8@258@0@‘[
comuni cates to the controll abl e device 90 through the control |ine passage

84 the devi ce s9@abls copacipites ower WHeS4nel | head assenbly 10 of any of clains
1-4, characterized in that wherein a surface

4. The wellhead assembly 10 of any of claims 1 - 3, characterized in that the wellhead
assembly 10 further comprises a controllable device 90 within the wellbore 86 coupled to
the end of the tubing hanger control line passage 84 opposite the tubing hanger 30 upper
terminal end, so that when pressurized fluid communicates to the controllable device 90

through the control line passage 84 the device 90 is operable.

5. The wellhead assembly 10 of any of claims 1-4, characterized in that wherein a surface
on the tubing hanger 30 upper terminal end is profiled on its outer radial periphery to
form a surface facing away from the wellhead assembly axis to define an upward facing

surface.

6. The wellhead assembly 10 of claim 5, characterized in that wherein the upward facing
surface lies substantially in a plane generally perpendicular to the wellhead assembly

axis Ax.

7. The wellhead assembly 10 of any of claims 1-6, characterized in that the wellhead
assembly 10 further comprises an annular casing hanger 22 landed in the wellhead

member 10, casing 89 depending downward from the casing hanger 22, aradial ledge 28
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on the tubing hanger 30 upper termnal end is profiled on its outer radial
periphery to forma surface facing away fromthe wel | head assenbly axis to
defi ne arwopesawadessaci ng surface. 6. The wel | head assenblPgTAG2@P/068280 m 5,
characterized in that wherein the upward facing surface |ies substantially
in a plane generally perpendicular to the well head assenbly axis Ax . 7.
The wel | head assenbly 10 of any of clains 1-6, characterized in that the
wel | head assenbly 10 further conprises an annul ar casi ng hanger 22 | anded
in the well head nenber 10, casing 89 dependi ng downward from the casing
hanger 22, a radial |edge 28provided on the casing hanger 22 inner

ci rcunference A e

dependi ng do g%gag?%ﬂ%tzg£¥3%1ggq%]nnéwn%ggﬂgg%ugﬁﬁﬁgg%%hﬁggggﬁ%%e%meen

t he tubing 32 si ng an axial bore 18 ext ndi.n :
product i on tré@nd%ﬂ ﬁ@%ﬁ%g?mﬁ@ngmnwﬁ %mélf’ e deoat Withead
assenbly 10 conpr|5|n a tubul ar wel | head nenber roductlon tree 14
on the wel hee?@n%ﬁ%‘?et‘i’!?fﬂb‘b@bméﬁaan(é?ﬁsﬁlﬁﬁﬁl'@rdaéa%l?fr@f% ndn thighghe d

wi thin the wel |l head nenber 12; an annul ar tubi ng hanger 30 | anded at | east
within a portHbﬁpmﬁU@hetmaéﬂnngthamrQQﬁndhdﬁmalbrized inthat a tree stab

assenbly 36 having a | ower side that engages the tubing hanger 30 upper end

and an upper side that engages t he production tree 14 | ower end;
8. A subsea wellhead assembly 10 comprising:

a tubular wellhead member 12;

a production tree 14 on the wellhead member 12 upper end;

an annular casing hanger 22 landed within the wellhead member 12;

an annular tubing hanger 30 landed at least within a portion of the casing hanger 22;

characterized in that a tree stab assembly 36 having a lower side that engages the

tubing hanger 30 upper end and an upper side that engages the production tree 14 lower end,

a control line passage 84 in the tubing hanger 30 having an open upper end that exits

the tubing hanger 30 on an upper portion of the tubing hanger 30; and

a control line passage 78 in the trec stab assembly 36 registerable and in selective
fluid communication with the end of the tubing hanger 30 control line passage 84 exiting on

the tubing hanger 30 upper portion.

9. The wellhead assembly 10 of claim 8, characterized in that the wellhead assembly 10
further comprises a multiplicity of control line passages in the tree stab 36 registerable

with a multiplicity of control line passages in the tubing hanger 30.
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a control line passage 84 in the tubing hanger 30 having an open upper end
that exits the tubing hanger 30 on an upper portion of the tubing hanger

30; and awoantwmsbs3si ne passage 78 in the tree stab assemrbrus3@9nessst er abl e
and in selective fluid conmunication with the end of the tubing hanger 30
control |ine passage 84 exiting on the tubing hanger 30 upper portion. 9.
The wel | head assenbly 10 of claim8, characterized in that the well head
assenbly 10 further conprises a nultiplicity of control |ine passages in
the tree stab 36 registerable with a nultiplicity of control |ine passages
in the tubing hanger 30.10. The wel |l head assenbly 10 of any of clains 8-9,

characteriz i t.th | rt I nul ar
i sol ation tﬁgéhgé& g§?%§§§¥%g¢p?gﬁm§§§§§§§%§%$y&%§Fgﬁgfﬁ8 Fgﬁgﬁﬂgﬂ§r£e
stab assenbly 36 int n axial bore 18 .in the pro ti.on tree 14 an

oot hor - port] Rt DA SRRt SRR P P R B B G REbPBON 4 SO Bposi t e
direction coaxially into the tubing hanger 30. 11. The wel | head assenbly 10
of any of cl aigHendingdrongthg irse stah pspambly 30imaen pxal baes | hiadler predustan frea bt

further conprises a hydraulic coupler 82 in the tree stab assenbly 36
havi ng an end awdanaberedriton 4olsearizlyexendingdosetibirge 38 Fonan oppdsitndirqstiss age
78 and an opposite end registerable and in selective fluid conmuni cation
wi th the tubi ngatalhgeiro 3O twboms empged 30ne passage 84. 12. The wel | head
assenbly 10 of any of clainms 8-1 1, characterized in that the well head
assenbly 10 further conprises a control |ine passage 76 in the production
tree 14 11. The wellhead assembly 10 of any of claims 8-10, characterized in that the wellhead

assembly 10 further comprises a hydraulic coupler 82 in the tree stab assembly 36 having
an end connected to the tree stab assembly 36 control line passage 78 and an opposite
end registerable and in selective fluid communication with the tubing hanger 30 control

line passage 84.

12. The wellhead assembly 10 of any of claims 8-11, characterized in that the wellhead
assembly 10 further comprises a control line passage 76 in the production tree 14

connected to the tree stab 36 control line passage 78.

13. The wellhead assembly 10 of claim 12, characterized in that the wellhead assembly 10
further comprises a fluid supply 72 connected to the production tree 14 control line

passage 76.

14. The wellhead assembly of any of claims 8-13, characterized in that the wellhead
assembly 10 further comprises a circular channel 52 on the surface of the tree stab
assembly 36 facing the tubing hanger 30 gencrally coaxial with the tubing hanger 30
upper end and having an outer wall 54 angling radially outward, wherein the upper end

of the tubing hanger 30 is beveled on its outer periphery to correspond to the channel
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connected to the tree stab 36 control |ine passage 78. 13. The wel | head
assenbly 10 of claim 12, characterized in that the well head assenbly 10
further cwopnicssss3a fluid supply 72 connected to the preduatsean/ossee 14
control |ine passage 76. 14. The wel | head assenbly of any of clains 8-13,
characterized in that the well head assenbly 10 further conprises a circular
channel 52 on the surface of the tree stab assenbly 36 facing the tubing
hanger 30 generally coaxial with the tubing hanger 30 upper end and havi ng
an outer wall 54 angling radially outward, wherein the upper end of the
tubi ng hanger 30 is beveled on its outer periphery to correspond to the
channel outer wall 54 .,50 at n_the .t ubi hanger, . 30 er. end,|s
“neerted i nt o T Bd kB LbRE riR P LhRTRR sI0rEE o B ohery

tC :.) 2; ag E aL 0 3 ];5 0 25?” %{E] Cﬂlu?qtr %ﬁllaiég?gg E)I‘G‘fé eccgglua[ecr%%f)g% Igglgt'aét h[g fgrynbalmnlgterr]gp egselll;fagceo and

across which the tubing hanger 30 and tree stab 36 control line passages 84, 78 register.
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