COMBINED TREE STAB AND CONTROL INTERFACE Field of the Invention: [0001] The
present disclosure relates in general to production of oil and gas wells, and in particular to a
wellhead assembly having a tree stab member comprising an isolation tube extending from a
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 &SRR SYPREAYIRE Ude 8N TR TN PIGSeUEpvellhead
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 easing hangers and attached strings of
casing insEittlafitbe heveueliod®0031 Pressure or fluid is communicated downhole through
hydraulic lines for control and/or actuation of wellbore components. Example components
being hydyaylicply astuatedionseniralisd nelude safety valyes, GoantralvalvesySiding, SIeeNER
packers, etc. These components are generaﬁy élsposeg within the wellbo re in an annuius
between ggaxia i atse e 8t s MREAGEALIRRS S IhRines Iatamidhiavgbxibadiibulars a
to access the annulus, the lines enter the annulus at the

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



wellhead. Space limitations in wellheads, especially subsea wellheads, often require that the
hydraulic lines be routed axially through components in the wellhead assembly then into the
wellbore. Summary of the Invention: [00041 Disclosed herein is an embodiment of a subsea
wellhead assembly disposed over a wellbore having a stab member extending between a
production tree and tubing hanger. A control line passage with a selectively openable coupler
is provided in the stab member for providing fluid communication between control line
passages in the production tree and tubing hanger. In one example embodiment disclosed
herein a wellhead assembly includes a tubular wellhead member, a production tree that lands
on the tubylaiyygliheasl membek: A iuhing anaer endedinhe dRuWaRNEINSAd MEMPE™LA me
control line passage in the production tree, a control line passage in the tubing hanger, a stab
member atlgastipaiiayteireimgciibsdybyihetubsigioneith eadoneralienthaisexsinos Hetwe ane
the production tree and tubing hanger, a control line passage in the body in fluid
communic#tdharsth the production tree control line passage and in selective fluid
communication with the tubing hanger control line passage. The wellhead assembly can
include a chonmachahtie brvénéstab 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
Wher.] the quyf:mgcﬂ;eeedl Qer}nt E]seax\{v eerlrllgg(?id Qr?tu?g] glgsgilij q'gﬁﬁeg&] J@Qer;[llép}ln X hglsnge(,ulp .'P \ggllbore
terminal end contacts the channel outer wall {0 form an interface sUrface; A controlaple

device mayReninelvdsdnuitibdhexastembithabis withinthe wellharerind compled ta the880line
of the tubing hanger control passage opposite the tubing hanger upper terminal end, so that
when presparizgd lishdacaentivnlgatpstb itheoophirdll ahlei dielieettib roalg htheb eofiir grpaissag Buid
the device is operable. The tubing hanger upper terminal end may have a profiled surface on
its outer refNEMBEYETOR IRRIT e AR At trre B Ithe arcsysE b arisl tibiefirharger. In one

upward facg siace, e VBaId 1aEi SUUagE S31.08 SYPRAEl 102 R A .o
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



[0005] Also described herein is a subsea wellhead assembly that includes a tubular wellhead
member, a production tree on the wellhead member upper end, an annular easing hanger
landed within the wellhead member, an annular tubing hanger landed at least within a portion
of the casing 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 eX|t gh }pe tubln hangeru \,&B‘ﬁmo tgef DESCI’IlptIOI‘I ofth Dr wm%mBOOOG]
C
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view of a wellhead assembly over a wellbore having a controllable device within the wellbore.
[0008] Figukretaisy eriptistiationofianwexaaplssaitibs weakhcad assembly of Figure 1 being
assembled or disassembled. [0009] Figure 3A is a side perspective view of an example of an

orienting qgyies- [PQLALEIGNE ii5i8 depglIQ0,of A ale MRtV S MR ImERL el 3uNeNa8dincaa

assembly.
member, a production tree on the wellhead member upper end, an annular casing hanger landed
within the wellhead member, an annular tubing hanger landed at least within a portion of the casing
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 linc passage in the tree stab assembly registerable and in sclective fluid communication
with the end of the tubing hanger control passage cxiting 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.



100111 Figure 5 is an illustration of an example of a hydraulic coupler within a wellhead
assembly. [0012] Figure 6 is a example of an alternative embodiment of a wellhead assembly.
Detailed Description of the Invention: [0013] The apparatus and method of the present
disclosure will now be described more fully hereinafter with reference to the accompanying
drawings in which embodiments are shown. This subject of the present disclosure may,
however, be embodied in many different forms and should not 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 skillegjp,the at; Like,nymbers refer to ike slements roughayt, For e capyenience in,
referring to the accompanying figures, directional terms are use oF reference and Hustration

only. For example, the directional terms such as "upper”, "lower", "above", "below" and the
like are beilt§ 123 ddger élustrateampidationaliocation cidodiieit isf to o lberfersiwoblyhat the
subject of the present disclosure is not limited to the exact details of construction, operation,

exact mategiglsaQf 5@m9{m§%ﬁ§pm,ﬁﬂq‘gescribed, as modifications and equivalents will

be apparent to one skilled in the art. In the drawings and specification, there have been

disclosed 'W&?%% %g@?ﬂh@%ﬂ!&%&ﬁ‘o% %éfbéqeec.t disclosiug and. gnouansPeClges A%y
employed, they arc used In a generic and esantlve sense only and not for the purpose of

limitation. AceerainglidhR frliectAisclRUiS im e diaraiesbe WhisdomiiRviharcansvafl thes
appended claims.
subject of the present disclosure may, however, be embodied in many different forms and should not
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

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

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, therc have been disclosed illustrative embodiments of the subject disclosure and,
although specific terms arc employed, they arc used in a generic and descriptive sense only and not
for the purpose of limitation. Accordingly, the subject disclosure is thercfore to be limited only by

the scope of the appended claims.



[0015] Figure 1 provides a side schematic view of an example of a wellhead assembly 10 in
accordance with the present disclosure. The wellhead assembly 10 as shown includes an
annular high pressure housing 12 and a production tree 14 is mounted on its upper end. The
high pressure housing 12 inner diameter transitions obliquely radially towards the assembly
axis Ax to define a landing shoulder 16. A production bore 18 axially extends through the
wellhead assembly 10 and the production tree 14. A production valve 20 is illustrated

disposed in the bore 18 proximate where the bore 18 exits the production tree 14. [0016] An
annular casing hanger 22 is shown landed within the lower portion of the high pressure
housing 12,3, apaular packoff 13 ispethetsen e casing hanger 22.0ulsh sirface.and g in
high pressure hiousing iz"fo form a seal between these two members. The casing Fanger ég
outer surfacenglesvadiallyprardidelining aranding Rils-20 shaws Lapaadaitin annular
supported by the landing shoulder 16. A radial ledge 28 is shown formed on the casing

hanger 22highgirsisriade ey @2tisiprpfiddcradiaky iwantbuhreélongategdeaandlarfiebiply pressure
hanger 30 is shown disposed in the wellhead assembly 10 having its lower end supported on
the radial kg2 82 Tuisindjicisrdkrawi ey ohbimgly erilbete watdstHe rsnrertdnaxdy dreteugifige 2
hanger 30, A tubing annulys 34 is formed between the tubing 32 and casing hanger 2 m)éo 1@
I trce stati HETRBEY ST | o P RTE KR e R SCHOT W RO e DASEt e R 350

e tfee stab me

includes ap, islation ke 38 and,3 absipntioly sl Radk RAIRR-A% SOV HMSAIRING ore
the isolation tube 38. The isolation tube 38 defines at least a portion of the production bore 18
outer surfagenbdiaa dedys pRstipsadttishaven 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, portion 42 that protrudes from the body portion 4 er surface into th
oroduction G Ta" ROSe B T A IR THBLE Ca TG b I B FoeHe
42 matingyitfy 1he produclipmires Ader 1 iS1ah BIRMBLLROMaY, he.allached.ig heRiodHeYan,
tree 14, for example by corresponding threads (not shown) provided on the upper portion 42
and bore 12.{pt apallig thersehaembsiwéeanchermounsiest antonthaprddsion restddurface
lower surface by fasteners and/or a weld. In yet another alternative, the production tree 14

and tree stabl86adinllyerevsidgleiniog alanding o018 q fte veolatided ribe@Suferier icihd Emding
lower portion 46 that depends downward from the body portion 40 lower surface to within the

tubing harfgerider ihetandirldetanr S rhonaeioaa it e srornesh i Juty boréese stltstedkis

that is shownprofecting along,a porfion af the tuping haner 3040yl The lowerpertion e,
fills the enfafged bore section 48 thereby forming seamiess surface along the production bore

18. A seal,o0 My RERGIHARA REINERRIDSIWURRRL LN A R Q41O CFGUIESTERE Ak hreadingly

enlarged bore section 48. An annular channel 52 projects into the body portion 40 from its

lower surfaggagéangithehioveenaidionib uieg patehey. A hebohpmiellb3iniefowadlidectween the
generally parallel with the bore axis Ax adjacent the lower portion 46; its outer wall 54 angles

obliquely &vbingfddrentheatioechaistA%. 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 ¢gifh Hong. IS, Ol SHIIRSE ithal G 18RRI QDS Quter Mialke 4 ANEIE AP IeHB  Ber

surface is formed by contacting the chamfered surface 55 with outer wall 54.
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



[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 lower tip. Guides 60 are shown provided adjacent the dog 58 having

an increasing width downward away from their upper tips. Thus downwardly urging the
lockdown ring 56 forces the corresponding wider portions of the dog 58 and guides 60 into a
coaxial arrangement and wedging the dog 58 and guides 60 between the casing hanger 22

and tubing hanger 30 and locking them together. A running tool (not shown) may be employed
to provide the.dawavard, {RIea.RI NG Iak oM [INgupBe MIRQUIARS RO MAY RIANRIN. A seal
include seals 62 shown sealingly engaging the casing hanger 22 inner surface. Another seal

64 is showmahaiheetitkingdangrs Q@ uissusutrae-baihengpagsmtiencasingihgnger thd protRiction
circumference. A seal retainer 66 is provided for axially supporting the seal 64. A retrieval
sleeve 68 igqarddidetibeosizhaliychderetn the |bekadtaahedirig B8 anddudsioy handes 30ragx@dmple by
attached to the tubing hanger 30. The retrieval sleeve 68 includes an upper lip 70 for

attachmenfWyeiRe 1 RBIR A8 I(Re rehadve RFRY s Rg tharther e e 3o £4 hors KhpBRyo9aily. the

SChema“C%l!%'l'#e%‘%ﬁe?éscﬁonl‘%”, %{;’A ¢ %n(%?%rm Qsackyation fyid to the production tree Mo o
through a connected a supply line 74. The luid guppl)lly 72 can be proximate or'remote to the

wellhead agspmhbly d@rymkcaningdens ld aRaIveY RNE PHes SR HeVIL SingUCARRIRr unit.
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! & &Eh APeHECL iSRG Y P EBEIRE TS TloRtro Prdep SSshg vreprs vRIsaMAh fiethéhe

productiontge 44 hatsanvevs edyid hraugh. e preduetion yreg kb Onfionally A ca
control module (not s OWI‘(I)) can be included at the production tree 14 outer surface for

coupling thei&@antebineHRRSIRER T BRAPLSHAPLS NS Tdnbha FROKIIIING RRSSBERI P Fanifting

passage bored through the tree 14, or a line inserted through a bore in the tree. A control line

passage 7Baigal$o proviade d vithinctiyeltiod &0l shbwwinlregistesin goetithh thitlgoeibydiolingng scamless

passage 76. Although shown as
surface along the production bore 18. A secal 50 may be included between the lower portion 46 outer
circumference and enlarged bore scction 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] Anexample 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



a single control line passage 76, 34, the tree 14 and body 40 could each include multiple
control line passages 76, 34. An optional manifold 80 may be included within the tree 14, body
40, or both for directing flow from a single control line passage 76 in the tree 14 to multiple
control line passages 34 in the body 40. 100211 In the example of Figure 1, the control line
passage 78 connects to a hydraulic coupler 82 provided within the body 40. The hydraulic
coupler 82 registers with a control line passage 84 shown axially formed in the tubing hanger
30 body from the chamfered surface 55 and exiting into the tubing annulus 34. If the body 40
includes multiple control line passages 34, multiple hydraulic couplers 36 may be included.
One exanlgl@eptiﬁ. Rydtrule 9&%@%@5:&&%%@9&9%&% %Qfg’vﬁ%nabﬁ)é%@gxé%idth downward
McConaughy et al., U.S. Patent Number 5,465,';94, issued November le, 1995 and assigned

to the assignserhilieeprggentippplioatiywandr@ariayy teSoRatent My &irbes b, 2bD:sisSiol
February 2nd, 1999 and also assigned to the assignee of the present application.
McConaugtigee paitirg 4 tthd @adépyndBidasd Hobrperatsd byaefernantanderedginetihsidog 58 and
entireties. Fluid selectively flows through the end of the hydraulic couglergﬁ opposite its end,

attached t8UHES SO RTEY frtbihssasingeh e ea sk s hee ? i d (& iag 98288y Sdynnine
that is disen d.when contacted.to allow. he [ o ' the, .
sealable s?cc)j(g?)%?tihsg (m]/n rau ICLESIJI ﬂé’%“giz%’spg‘ligs\%}oqug%fgﬁgg I&é&égt%r éﬁ? %!A?kgf{ tEJ.eg &tj){o%é%gﬁl

Thus landingdhesstaRypmhandtenigtha bng.brngen 3@ igna dasmingdhadsmie Hace sorfaaer

between the chamfered surface 55 and outer wall 54, unseats the seal within the coupler 82
enabling fhuidatew Alnrolgls ¢hictdds phemdanikintbitychaarir8Dinecpasdage B @ptigsndhe casing
alignment means (not shown) can be provided for orienting the production tree 14 such that

when landtegss tHéwa s Eserinbfy scol irlipgdiainr et sgthigirs ey iar ithothe®

rting hal? REMIDU AR L 1 5 SOMIEIT G BACLAR A EBEaN o B ea? e

mating haff ¢ Control fine passages e combination o

supply 72,088 3% thd n3tnoha 9‘i&%ﬁ%@&&}éﬁ’&?&%@é@Emlﬁ&%ﬁ%ﬁyﬁ%%[@%@ﬂmt by

example of the wellhead assembly 10 is shown in a side partial sectional view in Figure 2. As

shown, thewweliheadiasserihs s mpuateshgsesoa wellbore 86 bored through a formation
88. The control circuit 85 (shown as a dashed line) passes through the production tree 14,

ithin the Ihead_housing 12, and.into the ing an s 34 between the tubing 32.and .
A et bt e g SR e R e T
any annulys. or fbular assegigied W iL*LBQﬁe\é%%UQ%%fﬁﬁ%my e AP Eﬁggggbh%g%@ﬁr&g&m

schematically illustrated within the tubing annulus where the device 9 n be a safety

valve, congraburivaopREkaIidingssiesivelimthbes druide somitbHadr-asidiariaatatiediby device,
connection with the control circuit 85. In an example of use, the device 90 is controlled and/or
actuated bydicwirgpreSsupzeshfiaidgthnddghvitring dhikbiodire witBEctd theeapdlidd® 9Bhe 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



[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 regessRQ dadbuatiatack iy &raida Wi Fau i -3 AN BRRg:RRGAIaIgRd-opesinge
and inwardly converging side walls defining a narrow width at its lower end. As the stab
member 3pdanagss 61138 tubingthmaye: il khettalk WYdewillledehwitly deritect 4 bodgsd 98 bidk for
wall and slide along the wall to the recess 96 bottom. As the tab 94 is azimuthally redirected

as it slidesdirstiggrito sidiomwaningiotanrednsornysacaidide 1o Shiamyltialy nEridHingasiases
recess 96 %}ttom %ro eé[gl orients the tree 14 and body 40 to register the hydraulic coupler 82
and controf Tife'Ba %£@ 84. 10024] An alternative embodiment of a wellhead assembly 10A

is provided in a side partial sectional view in Figure 4. In this example the hydraulic coupler
82A is set Witk thehchamnel SHX igppet strfacetrd doerdinsiys fifeccomtrtd inelpalssdiecaypler 82
has an end on the tubing hanger 30A upper surface for registering with the hydraulic coupler

82A. The WetgedvasaarisPaba8mbbaidvbe ERjer £ furaisiricNithed coprsbilirtigrsiage 84
98 sh ing J I f h ducti 4A Wi di i alve.
o selc OB T T T T R A TP e s e o

WhH a EIXLC I
99 for sele ?verfy controfling flow throug igure strateS in

a side sectignal,viewn el OtAR SR AIR QI QBRI COMPIETi BB HE SiabuRpRISt30H

prior to being landed onto the tubing hanger 30B. In this embodiment the hydraulic coupler
82B includesig @eBerally wiatkaidaodyd O thskastinghdsedicreshpiihto eoasidiyed B foerhediincan
the stab member 36B. The control line passage 78B is shown terminating at the cavity 101
lower end.ba featititbMdODimghownlscdasayteishoserbiithhd. 194 Heapd Do veaveg14 Tipl 49Band
protruding radially outwardly from its end proximate the cavét}y 101 bottom. A portion of the li

103 is wedg¥anfe s smsee bR RS H A BORHran Frumy 103 Batsh WRRE s2& iy

the seal 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. In the example of Figure 1, the sealable 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



tube 102 within the cavity 101. In the embodiment shown, the seal tube 102 walls arc
corrugated thereby resembling a bellows like member. [0026] An elongate check valve 104 is
shown coaxially disposed in the seal tube 102, both the forward and aft ends of the check
valve 104 extend past the seal tube 102 ends. A seal 106 is partially embedded on the tube
102 end opposite the lip 103. When the stab member 36B is fully landed onto the tubing
hanger 30B, the seal 106 contacts the tubing hanger 30B upper surface. Upon contact, the
seal 106 may be compressed to form a sealing surface that circumscribes where the control
line passage 84B exits the tubing hanger 30B. An annular space 110 is shown formed

between thgghgskyalvg 14uand sealibbelt Qe oW Rassaoe thi 2ésShoNe besedwitan The
the check valve 104 along a portion of its length, the flow passage 112 opening from the

check valveibihisishofithddbinpstipplgsitrohting Ipd s d¢ eS8 48 d atdrall passwie 32 fdrare control
formed in the check valve 104 between the flow passage 112 and the annular space 110.
100271 A $p#HE3P08 within the cavity 101 outwardly biases the check valve 104 so that a
radial scat 116 on the check valve 104 sealingly contacts a seal surface 118 on the tube 102
inner surfgee24jasertihsdipriSwyding shagkieily e d41me adiasenpihasaatidhfl #le® in Figure
contacts the tubing hanger 30B when the stab member 36B is landed. The tubing hanger 30B
contact ovareenskswhetlspraiht@8dsiasihly fircenountge ther ehedkboahid bordribideghe faviayion
101 thereby moving the seat 116 away from the sealing surface 118. Separating the scat 116

and sealintfsitaceniesdiseiis$ TilRtreo At trisddm Dawersbiueh it St 13 antithin the
control "n%gﬁﬁgﬁ?q‘rgf@? 3 ez{r?(%t%%%%%a?%ﬁ?uggﬁghv@%lé%&y%uebﬂ}gdﬁg%ﬁ &%xulfé% %B ever,

and between con ne passages sea IS shown prévided on't

surface faging g a0 LEQURRE Ak Rigdks law commupisaien Raimesn, RVl @bular
outer surface and cavity 101. [0028] Another alternative example of a wellhead assembly 108
is schematigallyaillustiatan wvalsidel sectioblal MevAiacnigilisbe: daviis Examlemateitl lihetrated
passage 76B shown routing through the production tree 1413 is joined by another control line
passage 180hifitbectwbirgl fimepaskhgeserothe BYiendGespdetivanfoat tahreerotrol 3alveapacker,
that span the interface between the production tree 14B and stab member,3EESE. The = . .
connectorS g e e 41 pRiRTS ARt ARY/ QA BRI RSERRS ST B SIE SARE B SEFETHES >
the tree 14B and stab member, 368, A boie (not shown) axjally formed thrppugh the cannectars 4
131, 132 égrﬁrﬁwﬁﬁgﬁteesoﬁis& (t)gclsggvﬁ)cgtg\ﬁé%/,cﬂrgrrﬁ t}%’% %%é)nﬁo)ﬁing pasg;ges 7%%,6130 to

control ling,pASIAGES el disduRNBWE RO WESiRg y(thin the stab member 36B. Concentric rings
136, 138, circumscribing the bore axis Ax, project from the lower surface of the stab member

368 into concentric channels 140, 142 formed into the upper. surface of the of the tubin

anger 30UVHS SIS HdiATEISS 6B B AT g R R ACR Bl AP FREpiment

surface that defines a portion of the roducti% .borehlS_Bd An URRS ngt{ign é%@ %f gthe h 29
isolation tl?tl)le §gx|Ea)rrmcﬁga{a’c’:ttél ep\gﬁlgf)?%%?ﬁﬁe plrsoa Uction tree 148 that includes a gela 44?1I33>ger

between it,39¢,{igAAMEEON L8 IABWAHRVYES ROLAD #5BIoLIHR dlakomeBiber 3R Rieieatsce

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

tubing hangay B&Gber 36 arc 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



[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 152. The space between the registered grooves 144, 148 and 146, 150
is scaled with seal 154; and the below the registered grooves 144, 148 and 146, 150 is sealed
with seal 156. A control line passage 84C connects to the groove 146 on a side opposite

where the groove 146 registers with groove 150 and a control line passage 158 connects to

the groove3ldidhonBhaid8.0RRANIG Y bEERI HIR S DOVE ¢4 JR@ISIRYIS IRV BNe a¥anidBa Aiteow width
grooves 144, 146, 148, 150 form a gallery like configuration that provides communication
between cehitoldimer padsdgaberaed, merhtand comdoltitie pausadesesy &), 158G Shwilimivenionlly
between the control line passages 78C, 134 and control line passages 84C, 158 is

establishedWHsh aHecstad biddrpesai plidseiont thseribitg Mairger O Heepettivasorhet is
respective azimuthal orientations, The cqmm %'S%tc'%‘aﬁ%‘r&%ﬁﬁr' Wd commpnication PIR . reoically
pathway for signaling means, such as fiber %ptICS, wire, as well as pneyumatlc or other typ of

fluid lines fgr Signal LA FRLCEEI8H: A BN6iehil e advaniagRefiihe) REeSERIHeMEs dsaulic
the ability to provide hydraulic control line passages through a wellhead assembly especially
when dealiegpleingglimdoampde lina pasaesigart wells. Properly orienting the production tree 14
can be performed with conventional means. While the invention has been shown in only one

of its for.mjﬂﬁls{}io. Idal?ee n%%gg (ra?nq)t : 1&1@91 gfglwéﬁgﬁ!ydt%%%%%ﬁh%& ilssiprx]}%())\;i gdlflrln al‘tselgé balil%i!ﬁ sectional
SUSCGpth' various cnanges Wﬁ: out epartlng rom the SCope o the Invention. For

example, awellheagdasaemplyid G MEHA & HRINGRPRON OIS RAMN IRSSRERANSVERPper
the production tree 14 and wellhead housing 12 as well as concentric and/or stacked sealed

galleries. Tsuefiubingcspabhgianthe siubbsibhibiabyssagex i Aviths the ave kinethd twbigingdganatatopper
tubing hanger 30 landed in the spool.
surface for registering with the hydraulic coupler 82A. The wellhead assembly 10A embodiment of
Figurce 4 further includes a production line 98 shown passing laterally through the production tree

14A with a corresponding wing valve 99 for sclectively 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 sccured 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 scal 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 ofthe lip

103 is wedged in the axial space between the body 100 and cavity 101 bottom, thus securing the seal

-10-



CLAIMS What is claimed is: 1. A subsea wellhead assembly disposed over a wellbore
comprising: a tubular wellhead member; a production tree that lands on the tubular wellhead
member having an axial bore; a tubing hanger landed in the tubular wellhead member and
having an axial bore; a control line passage in the production tree;

tube 102 within the cavity 101. In the embodiment shown, the seal tube 102 walls are corrugated

thereby resembling a bellows like member.

[0026] An elongate check valve 104 is shown coaxially disposed in the seal tube 102, both the
forward and aft ends of the check valve 104 extend past the scal tube 102 ends. A seal 106 is
partially embedded on the tube 102 end opposite the lip 103. When the stab member 36B is fully
landed onto the tubing hanger 30B, the seal 106 contacts the tubing hanger 30B upper surface. Upon
contact, the seal 106 may be compressed to form a sealing surface that circumscribes where the
control line passage 84B exits the tubing hanger 30B. An annular space 110 is shown formed
between the check valve 104 and seal 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 seat
116 on the check valve 104 sealingly contacts a seal surface 118 on the tube 102 inner surface
adjacent the lip 103. The check valve 104 end adjacent the seal 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 seat 116 away
from the sealing surface 118. Separating the scat 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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a control line passage in the tubing hanger; a stab member between the production tree and
tubing hanger that comprises an annular upper portion extending into the axial bore in the
production tree, an annular isolation tube extending into the axial bore in the tubing hanger,
and a body that projects radially outward past the tubing hanger; and a control line passage in
the stab member in fluid communication with the production tree control line passage and in
selective fluid communication with the tubing hanger control line passage. 2 The wellhead
assembly of claim 1, further comprising a channel that circumscribes a portion or the isolation
tube and has an outer wall profiled oblique to an axis of the stab member and complementary
to an upwarddacisigsuripceionitbe twbing hangeartse thahyen dastprosiuchiant eraisytiRelow
wellhead member, the upward facing surface on the tubing hanger contacts the outer wall to
define an isterfage stidadetwaserdnbidy dOAteuldinenfassagecavitid @tab member registers
with the control line passage in the tubing hanger along the interface surface. 3. The wellhead

assembly qhEA3ITh 2o T DRLGAMBERIAG R Bﬁ’&’@@éﬂh%&?&é?éﬁ{ﬂf} o slal. membar AARI @ in a side

selectively sealable end facing the outer wall.
sectional view in Figure 6. In this example, control line passage 76B shown routing through the

production tree 14B is joined by another control line passage 130. The control line passages 76B,
130 end respectively at connectors 131, 132 that span the interface between the production tree 14B
and stab member 36B. The connectors 131, 132 can be cylindrical members with their opposing
ends projecting both into the tree 14B and stab member 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 seal 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 arc 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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4. The wellhead assembly of claim 1, further comprising a controllable device within the
wellbore coupled to the end of the tubing hanger control line passage opposite the tubing
hanger upper terminal end, so that when pressurized fluid communicates to the controllable
device through the control line passage the device is operable. 5, The wellhead assembly of
claim 1, wherein a surface on the tubing hanger 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 of claim 5, wherein the upward facing

surface lies substantially in a plane generally perpendicular to the wellhead assembly axis. 7.

The wellhead assembly of claim 1, further comprising an aniiangasiogshemeanandes irsdiiend
wellhead m%aw&%@%ﬁ%ﬁl&ﬁﬁﬁg&éﬁﬁﬁ%\%ﬁ‘ﬁggﬁe casing hanger, a radial ledge

provided on the casing hanger jnner cirqumfesgneR haging thie seklisigwineed |6Hfded travEphline
tubing deﬁEﬁHﬂﬁwd%ﬁﬁ%?grﬁg%r?ﬁé tubing hanger, a tubing annulus between the tubjn}g and

casing, and an axialbalg.exensing ghiowghuthenpsattiectiositsertbiierger, Kt tating: B
A subsea Welhiead assembly comprising:

groove 150 and a control line passage 158 connects to the groove 144 ona side opposite where the
groove 144 registers with groove 148. The grooves 144, 146, 148, 150 form a gallery like
configuration that provides communication between control line passages 78C, 134 and control line
passages 84C, 158. Communication between the control line passages 78C, 134 and control line
passages 84C, 158 is established when the stab member 36B lands onto the tubing hanger 30C
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 producti;)n 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 2 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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a tubular wellhead member; a production tree on the wellhead member upper end; an annular
casing hanger landed within the wellhead member; an annular tubing hanger landed at least
within a portion of the casing hanger; a tree stab assembly between the tubing h_anger ar_ld
production tree that comprises a body, a bore through the body in fluid communication with
the productioﬁ'ﬂ%‘é"&d tubing hanger, and a channel circumscribing the bore in the.body that
has a surfac%'rr]] contact with an outer radial surface of the tubing hanger; a control line
passage that ex?te'ﬁalg"ﬂ%'ﬁgh the tubing hanger, into the tree stab ass_embly where the_
surface of the deyA%JQSCO”tfﬁﬁg with the outer radial surface of the tubing hanger, and into the

production tree.

ea wellnead assembly disposed over a wellbore comprising:

a tubular wellhead member;

a production tree that lands on the tubular wellhead member having an axial bore;
a tubing hanger landed in the tubular wellhead member and having an axial bore;
a control line passage in the production tree;

a control line passage in the tubing hanger;

a stab member between the production tree and tubing hanger that comprises an annular
upper portion extending into the axial bore in the production tree, an annular isolation
tube extending into the axial bore in the tubing hanger, and a body that projects radially
outward past the tubing hanger; and

a control line passage in the stab member in fluid communication with the production tree
control line passage and in selective fluid communication with the tubing hanger control

line passage.

2. The wellhead assembly of claim 1, further comprising a channel that circumscribes a portion

or the isolation tube and has an outer wall profiled oblique to an axis of the stab member and
complementary to an upward facing surface on the tubing hanger, so that when the
production tree is on the welthead member, the upward facing surface on the tubing hanger
contacts the outer wall to define an interface surface, wherein the control line passage in the
stab member registers with the control line passage in the tubing hanger along the interface
surface.

The wellhead assembly of claim 2, further comprising a hydraulic coupler in the stab member
having a selectively sealable end facing the outer wall.

The wellhead assembly of claim 1, further comprising a controllable device within the wellbore
coupled to the end of the tubing hanger control line passage opposite the tubing hanger
upper terminal end, so that when pressurized fiuid communicates to the controllable device

through the control line passage the device is operable.
The wellhead assembly of claim 1, wherein a surface on the tubing hanger 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.
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9 The wellhead assembly of claim 8, wherein the tree stab further comprises an annular upper
portion that inserts into the production tree, an isolation tube that inserts into the tubing
hanger, a sealing device for sealing an interlace where the control line passage crosses
between the tree stab and the tubing hanger, and an orientation device for registering
respective portic?nsTé‘FtY’i@"&‘??r‘?t?f)??m%yﬁ’%gé‘@@ WP BN BN R e TR G RO M Phe
wellhead assemblyPETeIgtRT8 aRREPIADAEIRY HR3AREIEN bR on tube having a portion
coaxially extending from the tree stab assembly into an axial bore in the production tree and
another portion éoakiaeliresadienbhoeh dhien trferbriisamraningrrcsitelzlirestio haveentridgdrindhe
the tubing hanger. §ihEhemeeitheadsagsepsbhinoolainwa@, flomttrercesingvasgeg arhyidradie
coupler in the tree gtaldagsembhakiayiagganitrdcamiecied havihetbeettiabaagaaanbéy centoo)
line passage and anRpRpéad@RdsRaisiarpdaRNGbiRgaleeH\eribiig Ao yaisedin aviding ¥hd
tubing hanger contgkiige-R@asagds: bdré e HBRINEIRARH R pRIMRbBR{ELIBIRY FRdRErFaMBHSING

a control line passage in the production tree connected to the tree stab control line passage.

13. The wellheagl agsghablyreieainsdetdydhiaseigprising a fluid supply connected to the
production tree control line passage.

a tubular wellhead member;

a production tree on the wellhead member upper end,

an annular casing hanger landed within the wellhead member;

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

a tree stab assembly between the tubing hanger and production tree that comprises a
body, a bore through the body in fluid communication with the production tree and tubing
hanger, and a channel circumscribing the bore in the body that has a surface in contact
with an outer radial surface of the tubing hanger;

a control line passage that extends through the tubing hanger, into the tree stab assembly
where the surface of the body is in contact with the outer radial surface of the tubing hanger,
and into the production tree.

9. The wellhead assembly of claim 8, wherein the tree stab further comprises an annular upper
portion that inserts into the production tree, an isolation tube that inserts into the tubing
hanger, a sealing device for sealing an interlace where the control line passage crosses
between the tree stab and the tubing hanger, and an orientation device for registering
respective portions of the control line passage in the tree stab and the tubing hanger.

10. The wellhead assembly of claim 8, further comprising an annular isolation tube having a
portion coaxially extending from the tree stab assembly into an axial bore in the production
tree and another portion coaxially extending from the itree stab in an opposite direction
coaxially into the tubing hanger.

11. The wellhead assembly of claim 8, further comprising a hydraulic coupler in the tree stab
assembly having an end connected to the tree stab assembly control line passage and an
opposite end registerable and in selective fluid communication with the tubing hanger control
line passage.
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14. The wellhead assembly of claim 8, further comprising a circular channel on the surface of
the tree stab assembly facing the tubing hanger generally coaxial with the tubing hanger
upper end and having an outer wall angling radially outward, wherein the upper end of the
tubing hanger is beveled on its outer loeriphery to correspond to the channel outer wall, so that

when the tubing fan@&rM iR ar T et D tnty iRecerantRy R tRHER RAsFAsdNRs IRy otion
outer periphery cont&ét (S F6FRdanthstEprattel SQPtEt 88 8RS hich the tubing hanger and tree

stab control line passages register.
13. The weilhead assembly of claim 12, further comprising a fluid supply connected to the

production tree control line passage.

14. The wellhead assembly of claim 8, further comprising a circular channel on the surface of the
tree stab assembly facing the tubing hanger generally coaxial with the tubing hanger upper
end and having an outer wall angling radially outward, wherein the upper end of the tubing
hanger is beveled on its outer periphery to correspond to the channel outer wall, so that when
the tubing hanger upper and is inserted into the channel, the outer wall and beveled outer
periphery contact to form an interface surface across which the tubing hanger and tree stab
control line passages register.
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