
LARGE BORE VERTICAL TREE 

CROSS REFERENCE TO RELATED APPLICATIO 

[0001] This application claims priority to and the benefit o 	co-pending U.S. 

Provisional Application Ser. No. 61/041,803, filed April 2nd, 2118, the full disclosure 

of which is hereby incorporated by reference herein. 

BACKGROUND 

1. Field of Invention 

[0002] This invention relates in general to production of oil and gas wells, and in 

particular to a wellhead having a large bore tree t, at includes a hanger adapter in the 

bore, the plug having a passage therethrough to eceive a control line. 

2. Description of Related Art 

[0003] Wellheads used in the production f f hydrocarbons extracted from subterranean 

formations typically comprise a wellhe. • assembly. Wellhead assemblies are attached 

at the upper ends of wellbores th 	intersect hydrocarbon producing formations. 

Wellhead assemblies also provi • • support for tubing and casing inserted into the 

wellbore. 	The casing lines t 	wellbore, thereby isolating the wellbore from the 

surrounding formation. 	Th: tubing typically lies concentric within the casing and 

provides a conduit for pro• ucing the hydrocarbons entrained within the formation. 

[0004] Wellhead assem 'lies also typically include a production tree connecting to the 

upper end of the wel 	ead housing. The production tree controls and distributes the 

fluids produced fr• 	the wellbore. Valves assemblies are typically provided within 

wellhead produc ion trees for controlling the flow of oil or gas from a wellhead and/or 
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for controlling circulating fluid flow in and out of a wellhead. Gate va 	es and other 

sliding stem-type valves have a valve member or disc and operate by s 	ectively moving 

the stem to insert/remove the valve member into/from the flow of fl 	d to stop/allow the 

flow when desired. 

Brief Description of the Drawings: 

[0001] 	Figure 1 is a schematical partial sectional view of an embodiment of a large 

bore wellhead production tree having a hanger adapter in the tree bore. 

[0002] 	Figure 2 is a schematic illustration of dril ng through a large bore wellhead. 

[0003] 	Figure 3 is a schematic illustration o inserting tubing and a tubing hanger 

within the wellhead of Figure 2. 

SUMMARY 0 ' INVENTION 

[0004] 	A subsea wellhead assembly 	at includes a wellhead housing, a production 

tree, a tubing hanger adapted to lan, in the wellhead assembly inside the wellhead 

housing, and a bore formed throug the production tree having an inner diameter greater 

than the tubing hanger outer di. 	eter. A hanger adapter may be included having an 

annular body disposed on t - tubing hanger upper surface and a flange member 

projecting radially outward rom the annular body. 

Detailed Descri f tion of the Invention: 

[0005] 	The prese' t invention will now be described more fully hereinafter with 

reference to the a 	ompanying drawings in which embodiments of the invention are 
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shown. This invention may, however, be embodied in many different fo ' s and should 

not be construed as limited to the illustrated embodiments set forth her in; rather, these 

embodiments are provided so that this disclosure will be thorough 41 nd complete, and 

will fully convey the scope of the invention to those skilled in t,  e art. Like numbers 

refer to like elements throughout. For the convenience in refe 	ng to the accompanying 

figures, directional terms are used for reference and illustrat en only. For example, the 

directional terms such as "upper", "lower", "above", "b: ow", and the like are being 

used to illustrate a relational location. 

[0006] 	It is to be understood that the invention i• not limited to the exact details of 

construction, operation, exact materials, or em odiments shown and described, as 

modifications and equivalents will be apparent o one skilled in the art. In the drawings 

and specification, there have been disclosed llustrative embodiments of the invention 

and, although specific terms are employe4, they are used in a generic and descriptive 

sense only and not for the purpose of li 4, nation. Accordingly, the invention is therefore 

to be limited only by the scope of the appended claims. 

[0007] 	FIG. 1 is a side secti 'nal schematic of an embodiment of a wellhead 

assembly having a full bore, or arge bore, tree as part of the assembly. The wellhead 

assembly 10 illustrated in FIG . 1 comprises an outer wellhead housing 12 anchored in 

the seabed on conductor ! pe 14. 	The conductor pipe 14 extends a predetermined 

distance into a wellbore '4 over which the wellhead assembly 10 is disposed. Coaxially 

landed within the outo wellhead housing 12 is a high pressure/inner wellbore housing 

16. The high press re wellbore housing 16 includes therein a casing hanger 24 landed 

on its inner circ 	ference. A packoff 40 seals between the casing hanger 24 and the 
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high pressure housing 16. 	Casing 28 is attached to the lower portion 	f the casing 

hanger 24 and is cemented into and lines the wellbore 5. 	A tubi g hanger 18 is 

coaxially attached to the high pressure wellbore housing 16 by a tub' g hanger latch 20 

above the casing hanger 24 attachment point. A seal 22 may be rovided between the 

tubing hanger 18 and the high pressure housing 16. Tubing 2 a is suspended from the 

tubing hanger 18 and coaxially projects within the casing 2: to define a tubing annulus 

27 therebetween. A lower actuator passage 38 is axial 	formed through the tubing 

hanger 18 and shown registering with the tubing ann 	s 27. 

[0008] 	A production tree 42 also included with 	e wellhead assembly 10 of FIG. 1 

is shown affixed on the high pressure housing 16 pper end 17. An annular channel 45 

formed into the production tree 42 lower term 	al surface 47 is configured to receive the 

high pressure housing 16 upper end. A co- 	ector 44 on the production tree 42 outer 

periphery couples the high pressure ho i sing 16 to the production tree 42. 	Fluids 

produced from within the wellbore 5 	st flow through the tubing 26 can be delivered to 

a production line (not shown) through a production outlet 50 and wing valve 52. The 

tubing 26, tubing hanger 18, the • . ace in the bore 56 above the tubing hanger 18, and 

production outlet 50 form a . oduction flow path. 	The wing valve 52 selectively 

controls produced fluids fib 	to the production line. The tree 42 of FIG. 1 includes a 

large annulus bore 56 axi. ly extending through the tree 42 body. A swab valve 58 is 

provided in the bore 56 selectively operating the swab valve 58 can control flow and 

pressure through the bore 56. 	The bore 56 and valve 58 are optionally sized to 
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accommodate insertion and retrieval therethrough of tubing and casing. T e swab valve 

58 is shown as a ball valve. Optionally, the swab valve 58 can be a 	to valve. 

[0009] 	An annular hanger adapter 60 is shown disposed on th 	tubing hanger 18 

upper end. 	The hanger adapter 60 includes an annular b 	y 63 having radial 

dimensions substantially matching the tubing hanger 18. 	he hanger adapter 60 

includes a flange 65 shown atop the body 63 that radially e 	ends outward into contact 

with the bore 56 inner diameter. Seals 67 are shown pro 	ded in the interface between 

the flange 65 and bore 56 inner diameter. A lockdo 	echanism (not shown) can be 

used for securing the hanger adapter 60 within th- tree bore 56. An upper actuator 

passage 62 shown passing through the flange 65 nd body 63 registers with the lower 

actuator passage 38. Above the hanger latch )0, the tubing hanger 18 outer surface 

transitions radially inward away from the hi 	pressure housing 16 creating a shoulder 

19 on the tubing hanger 18. A tubing han er annulus 36 is shown in the annular space 

circumscribing the tubing hanger 18 . d plug body 63 between the shoulder 19 and 

flange 65. The tubing hanger annul 	36 outer radius is bounded by the high pressure 

housing 16 and tree 42. 

[0010] 	A circulation port 4. shown passing between the plug annulus 61 and the tree 

42 outer diameter includes a irculation valve 48 for annulus pressure and fluid control 

through the port 46. A tubing annulus passage 34 is shown bored through the tubing 

hanger 18 and the high .ressure housing 16; the tubing annulus passage 34 provides 

pressure and fluid co f, 	unication between the tubing hanger annulus 36 and the tubing 

annulus 27. The c f, mbination of the tubing annulus passage 34, tubing hanger annulus 
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36, and plug annulus 61 creates a flow path to the circulation of fluid i 	o the tubing 

annulus 27, such as during workover operations. 

[0011] 	A selectively openable and closeable safety valve 30 is s own in the tubing 

26 that provides pressure isolation between the wellhead assem f, y 10 and within the 

wellbore 5. The safety valve 30 is operable with the actuator 	2 shown on the tubing, 

and can be electrically or hydraulically powered. A line 33 	ached to the actuator 32 is 

shown that can provide electrical or hydraulic power. 	xtending upward from the 

actuator 32, the line 33 follows the path through the tubing annulus 27, the lower 

actuator passage 38, and into the upper actuator pass, ge 62. The upper actuator passage 

62 registers with a tree control line passage 64 .hown formed through the tree 42. 

There, the line 33 connects to a lead 66 that ex nds from a subsea control module 68. 

The control line 33 may be disposed wit 	n the lead 66 or connected thereto for 

transferring either hydraulic fluid or el' ctrical current through the line. 	In one 

embodiment, a pair of control lines is p •vided to and from the actuator 32 to complete 

the electrical or hydraulic circuit. 	/ s is known, the subsea control module 68 can 

provide control for operating the a uator 32 as well as any actuatable elements, such as 

valves and sliding sleeves, asso,  ated with the wellhead assembly 10. The passages 64, 

62, 38 and annulus 27 foirn :n actuation passage. Aligning the passages within the 

wellhead assembly 10 m. 	require an orientation device when landing the hanger 

adapter 60 within the w; lhead assembly 10. It is well within the capabilities of those 

skilled in the art to cr' ate and implement such an orientation. 
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[0012] 	One of the advantages of the device illustrated herein is the 	exibility of 

installing particular components of the wellhead assembly 10 and in 	at order. For 

example, the wellhead housings 12, 16 and tree 42 can be installed 	for to drilling the 

wellbore 5. As noted above, the tree bore 56 diameter can acc mmodate a drill bit 

therethrough. Referring now to FIG. 2, a rig 4 for drilling t - wellbore 5 is shown 

above the sea surface 7. 	An annular riser 8 is connected r -tween the tree 42 and a 

platform 6 on the rig 4. A drill string 9 inserted throug 	the riser 8 and tree bore 42 

extends into the wellbore 5. A drill bit (not shown) on the drill string 9 lower end 

excavates the wellbore 5. The rig 4 includes legs 11 .hown extending to the sea floor, 

however the present embodiment is not limited t. this configuration and can include 

semi-submersible, jack-up, submersible, and a 	oating vessel. Optionally, a blowout 

preventer (BOP) 13 can be installed prior to * Ming and the drilling can occur through 

the BOP 13 as well as the production tree 	2. 

[0013] 	Referring back to FIG. 1, aft* the wellbore 5 has been drilled to depth a tree 

cap 54 can be installed on the bore 	. upper end to prevent sea water ingress into the 

drilled wellbore 5. 	The tree ca's 54 can be added before or after one of casing 

installation, tubing installation or completing the wellbore 5. A remotely operated 

vehicle (not shown) may br employed to install/remove the tree cap 54. 	FIG. 3 

schematically depicts a p. 	ial side sectional view of the tubing hanger 18 coupled on a 

drill string 9. Tubing 26 -xtends from the tubing hanger 18 through the production tree 

42 and into the wellbore 5. In one example, FIG. 3 illustrates a step of completing a 

wellbore 5 by depl r ing and landing the tubing hanger 18 and attached tubing 28 into 
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the wellhead housing 16. 	In another example, FIG. 3 depicts retrievi :, the tubing 

hanger 18 and tubing 28 that may occur during a workover procedure. 	he tree bore's 

56 dimensions allow deployment and retrieval of the tubing hanger 18 and tubing 28 

through the production tree 42. 

[00141 	The present invention described herein, therefore, is , ell adapted to carry out 

the objects and attain the ends and advantages mentioned, .s well as others inherent 

therein. While a presently preferred embodiment of the nvention has been given for 

purposes of disclosure, numerous changes exist in the details of procedures for 

accomplishing the desired results. These and other .imilar modifications will readily 

suggest themselves to those skilled in the art, . d are intended to be encompassed 

within the spirit of the present invention disclo- - d herein and the scope of the appended 

claims. 
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Claims 

What is claimed is: 

1. A subsea wellhead assembly comprising: 

a wellhead housing;  

a production tree secured to the wellhead housing uppe end, 

the production tree having a production port and an . 	ulus port; 

a tubing hanger releasably landed in the wellhead 	• using,the tubing hanger having 

an attached tubing string and a production pass , ge formed therein; 

a bore formed through the production tree ha ing an inner diameter greater than the 

tubing hanger outer diameter, so that the 	bing hanger can pass through the bore; 

and 

a hanger adapter disposed on the to 	ng hanger in the tree bore, the hanger adapter 

having an upper end below the tr e production port and an axial bore registering 

with the tubing hanger product ,)n passage and in fluid communication with the tree 

production port. 

2. The subsea wellhea 	assembly of claim 1, wherein the hanger adapter has a 

body with a flange me 	•er projecting radially outward from the annular body into 

sealing engagement 	ith the tree bore defining an annulus chamber below the 

flange that is in co 	unication with the annulus port. 
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3. The subsea wellhead assembly of claim 2, further comprisin 	an actuation 

passage formed through the production tree, the hanger adapter, a 	tubing hanger 

leading exterior to the tree for controlling actuation of a do 	le element. 

4. The subsea wellhead assembly of claim 3, further compri ing tubing attached to 

the tubing hanger and an actuator affixed on the tubing. 

5. The subsea wellhead assembly of claim 4, furth 	comprising a control line 

disposed through the actuation passage. 

6. The subsea wellhead assembly of claim 1, f 	her comprising a latch coupled 

between the tubular hanger and the wellhead 	•using, 

7. The subsea wellhead assembly of clai 	6, further comprising: 

a tubing hanger annulus circumscribing s portion of the tubular hanger above the 

latch; 

a tubing annulus passage throng r the wellhead housing to the tubing hanger 

annulus, the tubing hanger annul i s being in communication with the annulus port of 

the tree. 

8. The subsea wellhead . . sembly of claim 1, further comprising a valve in the tree 

bore above the hanger . 4 apter, the valve selectively openable to foun a passage 

adapted to receive the ubing hanger therethrough. 

9. A subsea wel 	ead assembly comprising: 

a wellhead hous ng; 
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a production tree secured to the wellhead housing upper end, 

the production tree having a production port and an annulus port; 

a casing hanger having attached casing that projects into a we 	ore; 

a tubing hanger releasably landed in the wellhead housing d 	ming an annular space 

between the tubing hanger upper portion and the tree bore the tubing hanger having 

an attached tubing string disposed within the casin7 to form a tubing annulus 

therebetween, and a production passage formed axi 	ly through the tubing hanger; 

an annulus passage through the wellhead housing, and tubing hanger, so that a flow 

path is created between the tubing annulus and 4nnulus port; a bore formed through 

the production tree having an inner diamett r greater than the tubing hanger outer 

diameter, so that the tubing hanger can p , ss through the bore; and 

a hanger adapter disposed on the tubi • hanger in the tree bore, the hanger adapter 

having an upper end below the tre; production port and an axial bore registering 

with the tubing hanger productio f passage and in fluid communication with the tree 

production port. 

10. The subsea wellhead ssembly of claim 9, wherein the hanger adapter has a 

body with a flange mem f er projecting radially outward from the annular body into 

sealing engagement w th the tree bore. 

11. The subsea 	elihead assembly of claim 10, further comprising a passage 

laterally formed 	ough the tree, extending radially through the flange and axially 
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through the body, and axially through the tubing hanger to define an actuation 

passage between the tubing annulus and external to the tree. 

12. A method of a subsea wellhead assembly comprising: 

securing a wellhead housing on the seafloor; 

providing a production tree having an axial bore on the . 'ellhead housing; 

inserting a tubing hanger with attached production tubing through the production 

tree bore 

coupling the tubing hanger to the wellhead hou ng; and 

flowing wellbore fluids from the tubing, thro gh the tubing hanger, into a space in 

the bore above the tubing hanger, and thraugh a production outlet formed in the 

production tree radially projecting outward from the space. 

13. The method of claim 12, furthe comprising removing the tubing hanger with 

attached tubing string from the we head assembly. 

14. The method of claim 12 further comprising providing an actuator on the 

tubing and powering the acts i tor through a line axially disposed within the tubing 

hanger. 

15. The method of cl a im 12, further comprising providing a swab valve in the 

bore above the space and opening the swab valve thereby allowing tubing hanger 

passage therethro 

-12- 



LARGE BORE VERTICAL TREE 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

This application claims priority to and the benefit of -U.S. 
Provisional Application Ser. No. 61/041,803, filed Apr. 2, 
2008, the full disclosure of which is hereby incorporated by 
reference herein. 

BACKGROUND 

1. Field of Invention 
This invention relates in general to production of oil and 

gas wells, and in particular to a wellhead having a large bore 
tree that includes a hanger adapter in the bore, the plug having 
a passage therethrough to receive a control line. 

2. Description of Related Art 
Wellheads used in the production of hydrocarbons 

extracted from subterranean formations typically comprise a 
wellhead assembly. Wellhead assemblies are attached at the 
upper ends of wellbores that intersect hydrocarbon producing 
formations. Wellhead assemblies also provide support for 
tubing and casing inserted into the wellbore. The casing lines 
the wellbore, thereby isolating the wellbore from the sur-
rounding formation. The tubing typically lies concentric 
within the casing and provides a conduit for producing the 
hydrocarbons entrained within the formation. 

Wellhead assemblies also typically include a production 
tree connecting to the upper end of the wellhead housing. The 
production tree controls and distributes the fluids produced 
from the wellbore. Valves assemblies are typically provided 
within wellhead production trees -for controlling the flow of 
oil or gas from a wellhead and/or for controlling circulating 
fluid flow in and out of a wellhead. Gate valves and other 
sliding stem-type valves have a valve member or disc and 
operate by selectively moving the stem to insert/remove the 
valve member into/from the flow of fluid to stop/allow the 
flow when desired. 

SUMMARY OF INVENTION 

A subsea wellhead assembly that includes a wellhead 
housing, a production tree, a tubing hanger adapted to land in 
the wellhead -assembly inside the wellhead housing, and a 
bore formed through the production tree having an inner 
diameter greater than the tubing hanger outer diameter. A 
hanger adapter may be included having an annular body 
disposed on the tubing hanger upper surface and a flange 
member projecting radially outward from the annular body. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematical partial sectional view of an embodi-
ment of a large bore wellhead production tree having a hanger 
adapter in the tree bore. 

FIG. 2 is a schematic illustration of drilling through a large 
bore wellhead. 

FIG. 3 is a schematic illustration of inserting tubing and a 
tubing hanger within the wellhead of FIG. 2. 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention will now be described more fully 
hereinafter with reference to the accompanying drawings in 
which embodiments of the invention are shown. This inven-
tion may, however, he embodied in many different forms and 
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should not be construed as limited to the illustrated embodi-
ments set forth herein; rather, these embodiments are pro-
vided 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 through-
out. For the convenience in referring to the accompanying 
figures, directional terms are used for reference and illustra-
tion only. For example, the directional terms such as "upper", 
"lower", "above", "below", and the like are being used to 
illustrate a relational location. 

It is to be understood that the invention 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 illus-
trative embodiments of the invention and, although specific 
terms are employed, they are used in a generic and descriptive 
sense only and not for the purpose of limitation. Accordingly, 
the invention is therefore to be limited only by the scope of the 
appended claims. 

FIG. 1 is a side sectional schematic of an embodiment of a 
wellhead assembly having a full bore, or large bore, tree as 
part of the assembly. The wellhead assembly 10 illustrated in 
FIG. 1 comprises an outer wellhead housing 12 anchored in 
the seabed on conductor pipe 14. The conductor pipe 14 
extends a predetermined distance into a wellbore 5 over 
which the wellhead assembly 10 is disposed.. Coaxially 
landed within the outer wellhead housing 12 is a high pres-
sure/ironer wellbore housing 16. The high pressure wellbore 
housing 16 includes therein a casing hanger 24 landed on its 
inner circumference. A packoff 40 seals between the casing 
hanger 24 and the high pressure housing 16. Casing 28 is 
attached to the lower portion of the casing hanger 24 and is 
cemented into and lines the wellbore 5. A tubing hanger 18 is 
coaxially attached to the high pressure wellbore housing 16 
by a tubing hanger latch 20 above the casing hanger 24 
attachment point. A seal 22 may be provided between the 
tubing hanger 18 and the high pressure housing 16. Tubing 26 
is suspended from the tubing hanger 18 and coaxially projects 
within the casing 28 to define a tubing annulus 27 therebe-
tween. A lower actuator passage 38 is axially formed through 
the tubing hanger 18 and shown registering with the tubing 
annulus 27. 

A production tree 42 also included with the wellhead 
assembly 10 of FIG.1 is shown affixed on the high pressure 
housing 16 upper end 17. An annular channel 45 formed into 
the production tree 42 lower terminal surface 47 is configured 
to receive the high pressure housing :16 upper end. A connec-
tor 44 on the production tree 42 outer periphery couples the 
high pressure housing 16 to the production tree 42. Fluids 
produced from within the wellbore 5 that flow through the 
tubing 26 can be delivered to a production line (not shown) 
through a production outlet 50 and - wing valve 52. The tubing 
26, tubing hanger 18, the space in the bore 56 above the tubing 
hanger 18, and production outlet 50 form a production flow 
path. The wing valve 52 selectively controls produced fluids 
flow to the production line. The tree 42 of FIG. 1 includes a 
large annulus bore 56 axially extending through the tree 42 
body. A swab valve 58 is provided in the bore 56; selectively 
operating the swab valve 58 can control flow and pressure 
through the bore 56. The bore 56 and valve 58 are optionally 
sized to accommodate insertion and retrieval therethrough of 
tubing and casing. The swab valve 58 is shown as a ball valve. 
Optionally, the swab valve 58 can be a gate valve. 

An annular hanger adapter 60 is shown disposed on the 
tubing hanger 18 upper end. The hanger adapter 60 includes 
an annular body 63 having radial dimensions substantially 
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matching the tubing hanger 18. The hanger adapter 60 
includes a flange 65 shown atop the body 63 that radially 
extends outward into contact with the bore 56 inner diameter. 
Seals 67 are shown provided in the interface between the 
flange 65 and bore 56 inner diameter. A lockdown mechanism 
(not shown) can be used for securing the hanger adapter 60 
within the tree bore 56. An upper actuator passage 62 shown 
passing through the flange 65 and body 63 registers with the 
lower actuator passage 38. Above the hanger latch 20, the 
tubing hanger 18 outer surface transitions radially inward 
away from the high pressure housing 16 creating a shoulder 
19 on the tubing hanger 18. A tubing hanger annulus 36 is 
shown in the annular space circumscribing the tubing hanger 
18 and plug body 63 between the shoulder 19 and flange 65. 
The tubing hanger annulus 36 outer radius is bounded by the 
high pressure housing 16 and tree 42. 

A circulation port 46 shown passing between the plug 
annulus 61 and the tree 42 outer diameter includes a circula-
tion valve 48 for annulus pressure and fluid control through 
the port 46. A tubing annulus passage 34 is shown bored 
through the tubing hanger 18 and the high pressure housing 
16; the tubing annulus passage 34 provides pressure and fluid 
communication between the tubing hanger annulus 36 and 
the tubing annulus 27. The combination of the tubing annulus 
passage 34, tubing hanger annulus 36, and plug annulus 61 
creates a flow path to the circulation of fluid into the tubing 
annulus 27, such as during workover operations. 

A selectively openable and closeable safety valve 30 is 
shown in the tubing 26 that provides pressure isolation 
between the wellhead assembly 10 and within the wellbore 5. 
The safety valve 30 is operable with the actuator 32 shown on 
the tubing, and can be electrically or hydraulically powered. 
A line 33 attached to the actuator32 is shown that can provide 
electrical or hydraulic power. Extending upward frOm the 
actuator 32, the line 33 follows the path through the tubing 
annulus 27, the lower actuator passage 38, and into the upper 
actuator passage 62. The upper actuator passage 62 registers 
with a tree control line passage 64 shown formed through the 
tree 42. There, the line 33 connects to a lead 66 that extends 
from a subsea control module 68. The control line 33 may be 
disposed within the lead 66 or connected thereto for transfer-
ring either hydraulic fluid or electrical current through the 
line. In one embodiment, a pair of control lines is provided to 
and from the actuator 32 to complete the electrical or hydrau-
lic circuit. As is known, the subsea control module 68 can 
provide control for operating the actuator 32 as well as any 
actuatable elements, such as valves and sliding sleeves, asso-
ciated with the wellhead assembly 10. The passages 64, 62, 38 
and annulus 27 forrn an actuation passage. Aligning the pas-
sages within the wellhead assembly 10 may require an orien-
tation device when landing the hanger adapter 60 within the 
wellhead assembly 10. It is well within the capabilities of 
those skilled in the art to create and implement such an ori-
entation. 

One of the advantages of the device illustrated herein is the 
flexibility of installing particular components of the wellhead 
assembly :10 and in what order. For example, the wellhead 
housings 12, 16 and tree 42 can be installed prior to drilling 
the wellbore 5. As noted above, the tree bore 56 diameter can 
accommodate a drill bit there-through_ Referring now to - FIG. 
2, a rig 4 for drilling the wellbore 5 is shown above the sea 
surface 7. An annular riser 8 is connected between the tree 42 
and a platform 6 on the rig 4. A drill string 9 inserted through 
the riser 8 and tree bore 42 extends into the wellbore 5. A drill 
bit (not shown) on the drill string 9 lower end excavates the 
well bore 5. The rig 4 includes legs 11 shown extending to the 
sea floor, however the present embodiment is not limited to 
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this configuration and can include semi-submersible, jack-
up, submersible, and a floating vessel. Optionally, a blowout 
preventer (BOP) 13 can be installed prior to drilling and the 
drilling can occur through the BOP :13 as well as the produc-
tion tree 42. 

Referring back to FIG. 1, after the wellbore 5 has been 
drilled to depth a tree cap 54 can be installed on the bore 56 
upper end to prevent sea water ingress into the drilled well-
bore 5. The tree cap 54 can be added before or after one of 
casing installation, tubing installation, or completing the 
wellbore 5. A remotely operated vehicle (not shown) may be 
employed to install/remove the tree cap 54. FIG. 3 schemati-
cally depicts a partial side sectional view of the tubing hanger 
18 coupled on a drill string 9. Tubing 26 extends from the 
tubing hanger 18 through the production tree 42 and into the 
wellbore 5. In one example, FIG. 3 illustrates a step of com-
pleting a wellbore 5 by deploying and landing the tubing 
hanger 18 and attached tubing 26 into the wellhead housing 
16. In another example, FIG. 3 depicts retrieving the tubing 
hanger 18 and tubing 26 that may occur during a workover 
procedure. The tree bore's 56 dimensions allow deployment 
and retrieval of the tubing hanger 18 and tubing 26 through 
the production tree 42. 

The present invention described herein, therefore, is well 
adapted to carry out the objects and attain the ends and advan-
tages mentioned, as well as others inherent therein. While a 
presently preferred embodiment of the invention has been 
given for purposes of disclosure, numerous changes exist in 
the details of procedures for accomplishing the desired 
results. These and other similar modifications will readily 
suggest themselves to those skilled in the art, and are intended 
to be encompassed within the spirit of the present invention 
disclosed herein and the scope of the appended claims. 
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What is claimed is: 
1. A subsea wellhead assembly comprising: 
a wellhead housing; 
a production tree secured to the wellhead housing upper 

end, 
the production tree having a production port and an annulus 

port; 
a tubing hanger releasably landed in the wellhead housing, 

the tubing hanger having an attached tubing string and a 
production passage Ibrmed therein; 

a bore formed through the production tree having an inner 
diameter greater than the tubing hanger outer diameter, 
so that the tubina hanger can pass through the bore; and 

a hanger adapter disposed on the tubing hanger in the tree 
bore, the hanger adapter having an upper end below the 
tree production port and an axial bore registering with 
the tubing hanger production passage and in fluid com-
munication with the tree production port. 

2. The subsea wellhead assembly of claim 1, wherein the 
hanger adapter has an annular body with a flange member 
projecting radially outward from the annular body into seal-
ing engagement with the tree bore defining an annulus cham-
ber below the flange that is in communication with the annu-
lus port. 

3. The subsea wellhead assembly of claim 2, further com-
prising an actuation passage formed through the production 
tree, the hanger adapter, and tubing hanger leading exterior to 
the tree for controlling actuation of a downhole element. 

4. The subsea wellhead assembly of claim 3, further com-
prising tubing attached to the tubing hanger and an actuator 
affixed on the tubing. 

5. The subsea wellhead assembly of claim 4, further com-
prising a control line disposed through the actuation passage. 

6. The subsea wellhead assembly of claim 1, further com-
prising a latch coupled between the tubing hanger and the 
wellhead housing. 

7. The subsea wellhead assembly of claim 6, further com-
prising: 

a tubing hanger annulus circumscribing a portion of the 
tubint-, o hanger above the latch; _ 

a tubing annulus passage through the wellhead housing to 
the tubing hanger annulus, the tubing hanger annulus 
being in communication with the annulus port of the 
tree. 

8. The subsea wellhead assembly of claim 1, further com-
prising a valve in the tree bore above the hanger adapter, the 
valve selectively openable to form a passage adapted to 
receive the tubing hanger therethrough. 

9. A subsea wellhead assembly comprising: 
a wellhead housing; 
a production tree secured to the wellhead housing upper 

end, 
the production tree having a production port and an annulus 

port; 
a casing hanger having attached casing that projects into a 

wellbore; 
a tubing hanger releasably landed in the wellhead housing 

defining an annular space between the tubing hanger 
upper portion and the tree bore, the tubing hanger having 
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an attached tubing string disposed within the casing to 
form a tubing annulus therebetween, and a production 
passage formed axially through the tubing hanger; 

an annulus passage through the wellhead housing and tub-
ing hanger, so that a flow path is created between the 
tubing annulus and annulus port; a bore formed through 
the production tree having an inner diameter greater than 
the tubing hanger outer diameter, so that the tubing 
hanger can pass through the bore; and 

a hanger adapter disposed on the tubing hanger in the tree 
bore, the hanger adapter having an upper end below the 
tree production port and an axial bore registering with 
the tubing hanger production passage and in fluid com-
munication with the tree production port. 

10. The subsea wellhead assembly of claim 9, wherein the 
hanger adapter has an annular body with a flange member 
projecting radially outward from the annular body into seal-
ing engagement with the tree bore. 

11. The subsea wellhead assembly of claim 10, further 
comprising a passage laterally formed through the tree,-
extending radially through the flange and axially through the 
body, and axially through the tubing hanger to define an 
actuation passage between the tubing annulus and external to 
the tree. 
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