
COMBINED TRBE 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.

Descrintion of Related Art

[0002ì 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 hyilrocarbon producing formations. Subsea well assemblies generally include an outer or

low pressure wellheail 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 arul/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, thc lines enter the annulus at the
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wellhead. Space limitations in wellheacls, 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 fnvention:

[00041 Disclosed herein is an embodiment of a subsea wellhead assembly disposed over awellbore

having a stab member extending between a procluction tree ancl 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 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 circumscribe d by the tubular wellhead mernber 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 ancl coupled to the end of the tubing hanger control passage opposite the tubing hanger

upper terminal end" so that when pressurized fluicl communicates to the controllable clevice through

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

-2-

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 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  profiled surface on
its outer radial periphery that faces away from the wellhead assembly axis to define an
upward facing surface. The upward facing surface can be substantially in a plane generally
perpendicular to the wellhead assembly axis. 



profiled surface on its outer radial periphery that faces away fi'om the wellhead assembly axis to

define an upward facing surface. The upward facing surface can be substantially in a plane

generally perpendicular to the wellhead assembly axis.

[00051 Also describec] herein is a subsea wellhead assembly that includes 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 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 uppcr cnd that exits the tubing hanger on an upper portion ofthc tubing hanger, and

a control line passagc in thc trce stab asscmbly rcgisterable and in selective fluid communication

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

Brief Description of the Drawings:

t00061 Figure I 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.

t00081 Figure 3 is an illustration of an example of the wellhead assembly of Figure I being

assembled or disassemblecl.

[0009] Figure 3A is a side perspective view of an example of an orienting clevice.

t00101 Figure 4 is a depiction of an alternative embodiment of a wellhead assembly.
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[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 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 wcllhcad 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. 



t00111 Figure 5 is an illustration of an example of a hydraulic coupler within a wellhead assembly.

[00121 Figure 6 is a example of an alternative ernbodiment of a wellhead assembly.

Detailed Description of the fnvention:

[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 embodiecl in many different forms and shoulcl not

be construed as limited to the illustrated embocliments 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 t'upper", "lower", "above", "below", and

the like are being used to illustrate a relational location.

[00141 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 subjcct disclosure and,

although spccific terms arc cmployed, thcy arc uscd in a gencric and descriptivc scnse only and not

for the purpose of limitation. Accordingly, the subject disclosure is thereforc to be limitcd only by

the scope of the appended claims.
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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 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 the
like are being used to illustrate a relational location. 100141 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 arc 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.  



[0015] Figure I 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 l2 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 l0 and

the production tree 14. Aproduction valve 20 is illustrated disposed in the bore 18 proximate where

the bore l8 exits the procluction tree 14.

[0016] An annular casing hanger 22 is shown landed within the lowet portion of the high prcssure

housing 12, An annular packoff l3 is sct between the casing hanger 22 outer surfacc and high

pressure housing 12 to form a seal between these two members. The casing hanger 22 otter 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 3tì ancl a substantially soli<l bocly portion 40 shown circumscribing the

isolation tube 3{ì. The isolation tube 3[ì clefines at least a portion of the procluction bore lfl outer

surface. The body portion 40, shown profiled similar to a toroid, includes a planar upper surface in

contactwithaportionoftheproductiontree14lowersurface. Theisolationtube 3Shasanupper
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[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. An annular packoff 13 is set between the casing hanger 22 outer surface and
high pressure housing 12 to form a seal 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  portion 42 that protrudes from the body portion 40 upper surface into the
production tree 14. A seal 44 may be included on the outer circumference of the upper portion
42 mating with the production tree 14. The stab member 36 may be attached to the production
tree 14, for example by corresponding threads (not shown) provided on the upper portion 42
and bore 18. Optionally, the stab member 36 can be mounted onto the production tree 14
lower surface by fasteners and/or a weld. In yet another alternative, the production tree 14
and tree stab 36 can be a single modular unit. [0018] The isolation tube 38 further includes a
lower portion 46 that depends downward from the body portion 40 lower surface to within the
tubing hanger 30. The lower portion 46 is inserted 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. 



portion 42 thatprotrudes from the body portion 40 upper surface into the production tree 14. A seal

44 may be included on the outer circumference of the upper portion 42 mating with the production

tree 14. The stab member 36 may be attached to the production tree 14, for example by

corresponding thrcads (not shown) providcd on thc uppcr porlion 42 and bore 18. Optionally, the

stab member 36 can bc mounted onto the production tree 14 lowcr surfacc by fasteners and/or a

weld. In yet another alternative, the production tree 14 and tree stab 36 can be a single modular unit.

[0018] The isolation tube 38 further includes a lower porlion 46 that depends downward from the

body portion 40 lower surface to within the tubing hanger 30. The lower portion 46 is inserted

within an optional enlargcd borc scction 48 that is shown projccting along a portion of the tubing

hanger 30 annulus. The lower portion 46 fills the cnlarged bore section 48 thereby forming scamless

surface along the production bore 18. A seal 50 may be included bstwecn the lowcr porlion 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 A¡ acljacent the lower portion 46; its outer wall 54 angles

obliquely away from the bore axis A;ç. The tubing hanger 30 upper encl 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 surf¿ce 55 with outer wall 54.

t0019ì An example of a lock clown 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 5tì on its lower end. The clog's 58 width increases with distance away from its
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[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 downward force onto the lock down ring 56. The guides 60 may optionally
include seals 62 shown sealingly engaging the casing hanger 22 inner surface. Another seal
64 is shown on the tubing hanger 30 outer surface that engages the casing hanger 14 inner
circumference. A seal retainer 66 is provided for axially supporting the seal 64. 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. 100201 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 



lower tip. Guides 60 are shown provided adjacent the dog 5B having an increasing width downward

away from theirupper tips. Thus downwardly urging the lockdown ring 56 forces the corresponding

wider porlions of the dog 58 and guides 60 into a coaxial amangement and wedging the dog 58 and

guides 60 betwcen the casing hanger 22 and tubing hanger 30 and locking thcm together. A nrnning

tool (not shown) may be employed to provide thc downward forcc onto the lock down ring 56. The

guides 60 may optionally include seals 62 shown sealingly engaging the casing hanger 22 inner

surface. Another seal 64 is shown on the tubing hanger 30 outer surface that engages the casing

hanger 14 inner circumference. A seal retainer 66 is provided for axially supporting the seal 64. 
^

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.

t00201 A fluid supply 72 is sohematioally illustrated shown providing oontrol or actuation fluid to

the production tree 14 through a connected a supply line 7 4. The fluid supply 72 can be proximate

or remote to the wellheacl assembly l0 and can inclucle a fluid reservoir and pressurizing device,

such ¿us a pump, for pressurizing an<l delivering fluid to the wellhead er"ssembly 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 74, the supply line 74 couples to a control line passage 76 provided within the

production tree l4 that conveys the fluid through the production tree 14. Optionally, a service

control rnodule (not shown) can be included at the production tree 14 outer surface for coupling the

controllinepassageT6andsupplylineT4. ThecontrollinepassageT6canbeapassagebored

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
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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 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 le, 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 Garicpy '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  couplers 36 may include a
mating half located on the top of the control line passages 52. The combination of the fluid
supply 72, lines 31, 17, 34, 52, and hydraulic coupler 82 form a control circuit 85. [0022] An
example of the wellhead assembly 10 is shown in a side partial sectional view in Figure 2. As
shown, the wellhead assembly 10 is mounted over a wellbore 86 bored through a formation
88. The control circuit 85 (shown as a dashed line) passes through the production tree 14,
within the wellhead housing 12, and into the tubing annulus 34 between the tubing 32 and
casing 89. However, other embodiments exist where the control circuit 85 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. 



a single control line passage 7 6,34, the tree l4 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.

t0021ì 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. Ifthe body 40 includes multiple control line passages 34, multiple hydraulic

couplers 36 may be included. One example of a hydraulic couplcr 82 considcred for use hcrcin can

be found in McConaughy et al., U.S. Patent Number 5,465,794, issued Novcmber l4tt', 1995 and

assigned to the assignce of the prcscnt application and Gariepy, U.S.Patcnt Numbcr 5,865,250,

issued February Znd, 1999 and also assigned to the assignee of thc present application.

McConaughy et al. '794 and Gariepy '250 are incorporated by reference herein in their entireties.

Fluid selectively flows through the encl of the hydraulic coupler 82 opposite its end attached to the

control line passage 78. ln an embodiment, it inclucles a spring loacled seal that is disengage<l 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
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[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  3A shown having an enlarged opening
and inwardly converging side walls defining a narrow width at its lower end. As the stab
member 36 lands in the tubing hanger 30, the tab 94 will eventually contact a recess 96 side
wall and slide along the wall to the recess 96 bottom. As the tab 94 is azimuthally redirected
as it slides along the side wall to rotate the body 40 and tree 14. Strategically positioning the
recess 96 bottom properly orients the tree 14 and body 40 to register the hydraulic coupler 82
and control line passage 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 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. 100251 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 thrcadingly 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  



couplers 36 may include a mating half located on the top of the control line passages 52. The

combination of the fluid supply 72,lines 31, 17 , 34, 52, and hydraulic coupler 82 form a control

circuit 85.

100221An example of the wellhead assembly l0 is shown in a side partial sectional view in Figure

2. As shown, the wellhead assembly l0 is mounted over a wellbore 86 bored through a formation

88. The control circuit 85 (shown as a dashed line) passes through the production tree 14, within the

wellhead housing 12, and into the tubing annulus 34 between the tubing 32 and casing 89. However,

other embodiments exist where the control circuit 85 is provided within any annulus or tubular

associated with the wellhead assembly 10. A controllable device 90 is schematically illustratcd

within the tubing annulus 34, wherc the device 90 can be a safcty valvÇ, control valve, packer,

stiding sleeve, or other dcvioe controllcd and/or actuated by connection with thc control circuit 85.

In an example of use, the device 90 is controlled andlor actuated by flowing pressurizcd fluid

through the control circuit 85 to the device 90.

100231 Figure 3 illustrates an example of a step of assembling a wellhead assembly l0 embodiment.

In this example, the wellhead housing l2 is anchored over the wellbore and the casing hanger 22

and tubing hangcr 30 are landed within the housing 12. The production tree 14 and attaohcd trcc

stab member 36 are shown suspended from a running tool92 and being lowered onto the housing l2

and tubing hanger 30. The hydraulic coupler 82 includcs an outcr surfacc that is substantially flush

with the outer wall 54 and in a seale<l configuration. An optional orientation tab94 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 4[ì within the tubing hanger 30. The recess 96 is illustratecl in a sicle view in Figule
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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 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.
100271 A spring 108 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 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  120 is shown provided on the lip 103
surface facing the cavity 101 bottom that blocks flow communication between the body 100
outer surface and cavity 101.  [0028] Another alternative example of a wellhead assembly 108
is schematically illustrated in a side sectional view in Figure 6. In this example, control line
passage 76B shown routing through the production tree 1413 is joined by another control line
passage 130. The control line passages 768, 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
368 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 148 that includes a seal 44B
between it and the production tree 14B. A lower portion 46B of the stab member 368 projects
downward within a portion of a tubing hanger 30C and having a seal 50B between it and the
tubing hanger 30C. 



3A shown having an enlarged opening and inwardly converging side walls defining a narrow width

at its lower end. As the stab member 36 lands in the tubing hanger 30, the tab 94 will eventually

contact a recess 96 side wall and slide along the wall to the recess 96 bottom. As the tab 94 is

azimuthally rcdirectcd as it slidcs along the side wall to rotate thc body 40 andtree 14. Strategically

positioning the rccess 96 bottom properly orients the trec 14 and body 40 to rcgister the hydraulic

coupler 82 and control line passage 84.

[0024] An alternative embodiment of a wellhead assembly 104 is provided in a side partial sectional

view in Figure 4. In this example the hydraulic coupler 824 is set within the channel 524 upper

surface. Accordingly, the control line passage 844 has an end on the tubing hanger 304 upper

surface for registering with the hydraulic coupler 824. The wcllhead asscmbly 104 cmbodiment of

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

l4A with a corresponding wing valve 99 for selectivcly controlling flow through the production line

98.

t00251 Figure 5 illustrates in a side sectional view details of an example of ahydraulic coupler 828

in the stab member 368 prior to being landed onto the tubing hanger 308. In this embodiment the

hydraulic coupler 828 includes a generally annular body 100 threadingly securcd within a cavity

101 formed in the stab member 368. The control line passage 788 is shown tcrminating at the

cavity l0l lower end. A seal tube I 02 is shown coaxially disposed within thc body I 00 having a lip

I 03 protruding radially outwardly from its end proximate the cavity 101 bottom. A portion of the lip

103 is we<lged in the axial space between the bocly 100 ancl cavity 101 bottom, thus securing the seal
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[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 groove 144 on a 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. 100301 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. 



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

thereby resembling a bellows like member.

[0026ì 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 368 is fully

landed onto the tubing hanger 308, the seal 106 contacts the tubing hanger 308 upper surface. Upon

contact, the seal 106 may be compressedto form a sealing surface that circumscribes where the

control line passage 848 exits the tubing hanger 308. An annular space ll0 is shown formed

between the check valvc 104 and seal tube 102. A flow passage 112 is shown borcd within the

check valvc I 04 along a portion of its lcngth, the flow passage 1 12 opening from ths check valve

104 is shown facing the control line passage 84B. Lateral passages ll4 are formed in the check

valvc 104 between the flow passage ll2 andthe annular space 110.

100271 A spring 108 within the cavity l0l outwardly biases the check valve 104 so that a radial seat

I 16 on the check valve 104 sealingly contacts a seal surface I 18 on the tube 102 inner surface

adjacent the lip I 03. The check valve I 04 end adjacent the seal 1 06 also contacts the tubing hanger

30B when the stab member 368 is landcd. The tubing hanger 308 oontact overcomes the spring 108

biasing foroc to urgc the check valve 104 inside the cavity 101 thereby moving the seat 116 away

from the sealing surface 118. Separating thc seat 116 and sealing surface 118 opens fluid

communication between the annular space 110 and control line passage 788, thereby provicling a

fluid path through the hyclraulic coupling 828 and between control line passages [ì48, 7[ìEl. A seal
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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; 



120 is shown provided on the lip 103 surface facing the cavity 101 bottom that blocks flow

communication between the body 100 outer surface and cavity l0l .

[00281 Another alternative cxample of a wellhead assembly 10B is schematically illustrated in a side

sectional view in Figure 6. In this example, control line passage 76B-- shown routing through the

production tree l4B is joined by another control line passage 130. The control line passages 768,

I 3 0 end respectively at connectors I 3 1 , 132 that span the interface between the production tree I 4B

and stab member 368. The connectors L3l,l32 can be cylindrical members with their opposing

ends projecting both into the tree l4B and stab member 368. A bore (not shown) axially formed

through the connectors l3 1 ,132 communicatcs fluid, or is a pathway, from the control line passagcs

T68,l30tocontrollinepassagesTSC, l34showncoursingwithinthcstabmcmbcr36B. Concentric

rings 136, 138, circumscribing the bore axís A¡, project from the lowcr surface of thc stab mcmber

368 into concentric channels 140,142 formed into the upper surface of thc of thc tubing hanger

30C. The stab member 368 inclucles an isolation tube 388 having a tubular inner surface that

ilefines a portion of the production bore 18B. An upper portion 42ts- of the isolation tube 388

projects partially within the production tree 148 that includes a seal 448 between it and the

production tree l4B. A lower portion 468 of the stab member 368 projects downward within a

portion of a tubing hanger 30C and having a seal 508 between it and the tubing hanger 30C.

[0029] Grooves 144, 146 arc illustratcd formed into the outer circumference of the ring 138. The

grooves I44, 146 register with corresponding grooves 148, 150 shown in the outer wall of the

channel 142. ^|he interfacebetweentheoutercircumferenceofthering 138 an<l outercircumference

of the channcl 142 is sealed above the re gistered grooves 144, 148 ancl I 46, 150 with circular 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 upward facing surface on the tubing hanger, so that when the production tree is on the
wellhead 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. 3. The wellhead
assembly of claim 2, further comprising a hydraulic coupler in the stab member having a
selectively sealable end facing the outer wall. 



152. The space between the registered grooves 144, 148 and 146' 150 is sealed with seal 1 54; and

the below the registered grooves t44,148 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 groove 144 ona side opposite where the

groovel44registerswithgroovel4S.Thegrooves|44'|46,|48,150formagallerylike

configuration that provides communication between control rine passages 7gc, 134 and control rine

passages 84C, 158. communication between the control line passages 78C' 134 and control line

passages 84C, 158 is establishedwhen the stab member 36E} tands 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'

t0030lOneoftheadvantagesofthepresentdevioeistheabilitytoprovidehydrauliccontrolline

passages through a wellhead assembþ espeoially when dealing with slim completions and smart

wells. Properly orienting the production tree 14 oan be performed with conventional means' while

the invention has been shown in onry one of its forms, it should be apparent to those skilled in the art

thatitisnotsolimited,butissusceptibletovariouschangeswithoutdepartingfromthescopeofthe

invention. For example, awerlhead assembly 10 courd include atubing spool (not shown) inserted

between the production tree 14 and werlhead housin g 12 aswe' as concentric and/or staoked sealed

galleries. The tubing spool can be substantially coaxial with the wellhead housing 12 with the

nrbing hanger 30 landed in the spool'
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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 annular casing hanger landed in the
wellhead member, casing depending downward from the casing hanger, a radial ledge
provided on the casing hanger inner circumference having the tubing hanger landed thereon,
tubing depending downward from the tubing hanger, a tubing annulus between the tubing and
casing, and an axial bore extending through the production tree, tubing hanger, and tubing. 8.
A subsea wellhead assembly comprising: 



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;

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 wellhead 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.

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

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 devíce
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.
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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 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. 



6. The wellhead assembly of claim 5, wherein the upward facing surface lies substantially in a

plane generally perpendicular to the wellhead assembly axis.

The wellhead assembly of claim 1, further comprising an annular casing hanger landed in the

wellhead member, casing depending downward from the casing hanger, a radial ledge

provided on the casing hanger inner circumference having the tubing hanger landed thereon,

tubing depending downward from the tubing hanger, a tubing annulus between the tubing and

casing, and an axial bore extending through the production tree, tubing hanger, and tubing.

8. A subsea wellhead assembly comprising:

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 tree 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.

L5-

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 tree 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.  12. The wellhead assembly of claim 8, further comprising
a control line passage in the production tree connected to the tree stab control line passage.
13. The wellhead assembly of claim 12, further comprising a fluid supply connected to the
production tree control line passage. 



12. The wellhead assembly of claim 8, further comprising a control line passage in the production

tree connected to the tree stab control line passage.

13. The wellhead 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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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. 


