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CROSS REFERENCE TO RELATED APPLICATIONS

[0001]  This application claims priority to and the benefit of co-pending U. S. Provisional
Application Ser. No. 61/045,503, filed April 16th, 2008, the full disclosure of which is

hereby incorporated by reference herein.

1. Field of Invention

[0001] This invention relates in general to production of oil and gas wells, and in

particular to a full bore wellhead assembly.

2. Description of Related Art

[0002] 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 surrounding formation.
The tubing typically lies concentric within the casing and provides a conduit for producing

the hydrocarbons entrained within the formation.

[0003] 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/aliow the flow when

desired.



[0002] Well heads used in the production of
hydr ocar bons extracted from subterranean formations
typically conprise a well head assenbly. Well head
assenblies are attached at the upper ends of well bores
that intersect hydrocarbon producing formations.
Wl | head assenblies al so provide support for tubing
and casing inserted into the well bore. The casing
lines the well bore, thereby isolating the wellbore
fromthe surrounding formation. The tubing typically
lies concentric within the casing and provides a
suURMRRY bFfIQUERTESNICI ng the hydrocar bons entrai ned
wthin the formation. [0003] Wl | head assenblies al so
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Detailed Description of the Invention:

[0008] 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
invention 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,
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[0005] Figure 1 is a schematic partial cross sectiona
vi ew of one enbodi nent of a full bore well head
assenbly in accordance with the present disclosure.
[0006] Figure 2 depicts a full bore well head assenbly
enbodi nent showi ng an alternative tubing annul us
access. [0007] Figures 3 and 4 depict alternative
enbodi ments of a well head assenbly. Detail ed
Description of the Invention: [0008] The present
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shown coaxually within the hlgh pressure wellhead housing 16 and affixed to the wellhead
housing 16 by a tubing hanger latch or locking member 20. An elastomeric seal 38 is
shown positioned in a region between the outer circumference of the tubing hanger 18
and inner surface of the high pressure housing 16. An energizing ring 36 for engaging the
locking element 20 is shown located below seal 3 8; the energizing ring 36 has a tapered
lower end. After tubing hanger 18 is landed, locking member 20 engages the profile in

wellhead housing 16 during setting of the seal 38.

[0011] The tubing hanger 18 outer diameter transitions inward above the seal 38,
defining a housing annulus 21 between the tubing hanger 18 and the high pressure
housing 16 inner radius. Tubing hanger 18 has an axial production flow passage 17
extending through it. A radial port 19 extends through the sidewall of tubing hanger 18
near an upper end of tubing hanger 18, communicating axial flow passage 17 with
housing annulus 21. The upper end of tubing hanger 18 is flush or slightly below the upper

end of high pressure wellhead housing 16.



[0010] FIG 1 provides a side partial cross-sectiona
vi ew of an enbodi nent of a well head assenbly 10 in
accordance with the present disclosure. The well head
assenbly 10 can be used with a subsea well for
controlling production fluid fromw thin a hydrocarbon
produci ng wel |l bore. An outer well head housing 12 is at
t he upper end of an annul ar conductor pipe 14
extending into the well bore. Coaxially disposed within
the outer well head housing 12 is a high pressure/

i nner wel | head housing 16. A production tree 34
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bow dianmeter of the high pressure well head housi ng
16. In one exanple the inner bow dianeter ranges from
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[0019] The operator may establish communication with

t he tubi ng annul us by connecting a tubing annulus |ine
(not shown) to the tree 34, thereby conmunicating with
the annulus via the routings indicated in Figures 1, 2
and 4. The operator may perforate casing 25 to
conplete the well by lowering a perforating gun

t hrough t he passage 49, and tubing hanger 18 into
tubing 24. After conpletion, the operator disconnects
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Mor eover, the bypass configurations are not limted to

the particul ar enbodinent illustrated herein, but can

be included with each of theg enbodi nents of the °
present disclosure. Simlarly, the various production

fl ow paths presented can be adapted or used in

wel | head assenblies other than the configuration

provi ded. [0023] The present invention described

herein, therefore, is well adapted to carry out the
objects and attain the ends and advant ages nenti oned,




suggest thenselves to those skilled in the art, and
are intended to be enconpassed within the spirit of
the present invention disclosed herein and the scope
of the appended clainms. Clains 1. A subsea well head
assenbly conprising: a well head housi ng having an
axial bore; a production tree secured to the wellhead
housi ng upper end, a tree bore axially forned
in the production tree and coaxially aligned with the

prm‘dﬁrﬂ%wﬁéﬂ‘ifﬁld fQﬁva‘s; arfow ARIM@tHRAMNEGE meribéedea o gofte! 9a instead of
wel | head housi ng;

arrow A through port 19.

[0021] Alternative wellhead housing assemblies 10b, 10c are illustrated in side sectional
views in Figures 3 and 4. Referring now to Figure 3, an alternative bridge member 46b is
depicted having a circumferential channel 57 provided on its outer radial surface. The
bridge member 46b outer surface is shown in sealing contact with the tree bore 37 above
and below the channel 57 thereby defining the tree annulus 35b therein. The tree annulus
35b communicates directly with the production port 59 and with the axial passage 49b
through a gallery passage 19b laterally formed through the bridge member 46b. The
bridge member 46b of Figure 3 further depicts an upper passage 55 with its lower end
registering with the tubing annulus passage 28 and receiving therein an isolation valve 52.
An example of an isolation valve suitable for use herein is found in US patent 7,219,741,

which is incorporated by reference herein in its entirety.

[0022] Figure 4 presents a wellhead housing assembly 10c embodiment with an upper
bypass passage 55a routed axially through the wellhead housing 16b and housing
annulus 21a and then laterally outside of the wellhead assembly 10c through the
produétion tree. In both the configurations provided in Figures 3 and 4, the path of
produced fluid, as represented by the arrows, moves axially upward within the passage
49b, 49c, flows into the tree annulus 35b, 35¢ through the gallery passage 19b, 19¢, and
then through the production port 59b, 59c. The bypass passages 28, 55 can be employed
for creating a return flow path when injecting something into the wellbore, such as cement,
downhole fluids, and the like. Moreover, the bypass configurations are not limited to the
particular embodiment illustrated herein, but can be included with each of the
embodiments of the present disclosure. Similarly, the various production flow paths
presented can be adapted or used in wellhead assemblies other than the configuration

provided.

[0023] The present invention described herein, therefore, is well adapted to carry out
the objects and attain the ends and advantages 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



a bridge nmenber atop the tubing hanger and coaxially

di sposed in the tree bore; an axi al passage

extending coaxially within the tubing hanger and

bri dge nenber; a production port extending

| aterally through a sidewall of the production tree

above an uppernost end of the tubing hanger; an

annul ar production fl ow passage within the tree bore

and circunscri bing the bridge nmenber and tubi ng
sugdRPEREmaEUR o thoss s ReR LRk, A RS e B el within
thesiptrih of the psememl inventipo d@@'@ﬁ%heffﬁla\ﬁnﬁ thessegee otihe@ppgnded claims.

| andi ng the tubing hanger in any azinuthal orientation

in the wel |l head housi ng creates comruni cati on between

the axi al passage to the lateral production port in

the tree via the production flow passage and annul ar

production flow passage. 2. The subsea wel | head

assenbly of claim11, further conprising casing

dependi ng downward into a well bore, tubing within the

casi ng, and a tubing annul us between the tubing and

t he casi ng.



a bypass annul us between the tubing hanger and the
wel | head housing that is sealed fromthe annul ar
production flow passage; and a tubi ng annul us
passage extending through the high pressure well head
housing and routed to the tree. 4. The subsea
wel | head assenbly of claim 1, wherein the production
fl ow passage is in sel ectg]&a'f‘?%m the list consisting
of the bridge nmenber and the tubing hanger. 5. The
subzea wel | head assenbly of claim1, wherein the
production f|l ow passage in the bridge nmenber. 6. The
1-sub§€%¢ﬁ%¢Mﬁ@ﬁ@dé§§%Wng°5P”§W8in11? wherein the
production flow passage is fornmed at a single
azi ewtdiabad bowingimving/an axigl kondisea wel | head assenbl y
of claiml1, further conprising a tree cap selectively

at t aehaRlchon Beb BECRER L IVRIINESERoUSHEIpFREEAE.ON. 8.
The su seaovveia%he%d assenbly of cl ai m{f&?urther

conpr.ising: a. tubing hanger | ocki .

et @55 545 XAl Ko VT BroR oA e coaxty Hlgned with the
holiéifg BXialSaé; on the tubing hanger that sealingly

engages the wel | head bore; and

a tubing hanger landed in the wellhead housing;

a bridge member atop the tubing hanger and coaxially disposed in the tree

bore;

an axial passage extending coaxially within the tubing hanger and bridge

member;

a production port extending laterally through a sidewall of the production tree

above an uppermost end of the tubing hanger,

an annular production flow passage within the tree bore and circumscribing the

bridge member and tubing hanger; and

a production flow passage laterally extending from the axial passage into
communication with the annular production flow passage, so that landing the tubing
hanger in any azimuthal orientation in the wellhead housing creates communication
between the axial passage to the lateral production port in the tree via the production

flow passage and annular production flow passage.

2. The subsea wellhead assembly of claim 1, further comprising casing
depending downward into a wellbore, tubing within the casing, and a tubing annulus

between the tubing and the casing.



a downwar d-f aci ng shoul der on the tubing hanger bel ow

t he tubi ng hanger seal and the | ocking nenber that

| ocat es the tubing hanger on a casing hanger in the

wel | head. a tubing hanger |ocking menber on an

extﬁr:or_poraion of the tubing hanger; a mating

profile in the axial bore of th | | head housi ng t hat
3.is dhgagewanelihgad P%ﬁ@ﬂboﬁ‘éﬁ‘ﬁb flriner COmMPLR"dner gi zi ng

ring above the |ocking menber and having a tapered

por &iypashatnubrgbeiesen the tubingi haggeeanthe wellhgad dousing that is

n enent with the matin .l.e,in the well head
Seﬁ%%?ﬂ_wg.ﬁe aTE‘)L.”arT‘?@Q%‘fPBQglgw%eﬁ%%éa&ﬁgsserrbl y of clegi m1,
wherein the bore of the tree has a mni muminner
di asetubing: BARUlUS pEssage exteadingl threugD HeitvanPreRsHre wellhead

I f th i
“°§§d@§§‘?&% %tb'?ﬁe@@é.e of the well head housing. 11. A

¢ ead assenbly conprising: a well head
housi ng;

4, The subsea wellhead assembly of claim 1, wherein the production flow
passage is in selected from the list consisting of the bridge member and the tubing

hanger.

5. The subsea wellhead assembly of claim 1, wherein the production flow

passage in the bridge member.

6. The subsea wellhead assembly of claim 1, wherein the production flow

passage is formed at a single azimuthal location.

7. The subsea wellhead assembly of claim 1, further comprising a tree cap

selectively attachable in the production tree upper section.

8. The subsea wellhead assembly of claim 1, further comprising:
a tubing hanger locking member on an exterior portion of the tubing hanger,

a tubing hanger seal on the tubing hanger that sealingly engages the wellhead

bore; and

a downward-facing shoulder on the tubing hanger below the tubing hanger seal

and the locking member that locates the tubing hanger on a casing hanger in the

wellhead.

10



a production tree secured to the well head housing
upper end; a bore extending axially through the
production tree and the wel | head housi ng; a
t ubi ng hanger | anded in the well head housi ng and
hﬁvin? a string of tubing dependi ng downward
t herefrom a tubul af bridge nber atop the
9. t ubiThg sHasRpovellivad EEW@V o}, Clainy g%ggggr. cr?niqglgmggr e and
having at | east a portion within the tree; a passage
pr ojactabing hanageraddkingthembghon areextatiormpriicmefdhe Rbingt hanger:

bridge nenber; a production port laterally
Pr OjaSR4tiHYhrbME FGR dxf bBrestuisd WeiheatiaRuaing Itat @lengaged by the
upper nost” 'end of the tubing hanger; an annul ar

|00bm§dﬂ@”ﬂﬁ_>@h fl ow passage coaxially provided within the
bore, circunscribing a portion of the bridge nenber
and ghld@_urgazin@maboveanel ldakinganembércarid faving 4 tapehesl portion that
r .
en agoesu%‘hteI %@kiﬁg rr¥1émber to force engagement with the mating profile in the

wellhead housing.

10. The subsea wellhead assembly of claim 1, wherein the bore of the tree has a
minimum inner diameter that is at least equal to a minimum inner diameter of the bore

of the wellhead housing.

11. A subsea wellhead assembly comprising:
a wellhead housing;
a production tree secured to the wellhead housing upper end;
a bore extending axially through the production tree and the wellhead housing;

a tubing hanger landed in the wellhead housing and having a string of tubing

depending downward therefrom;

a tubular bridge member atop the tubing hanger and coaxially disposed in the

bore and having at least a portion within the tree;
a passage projecting axially through the tubing hanger and the bridge member;

a production port laterally projecting through the production tree above an

uppermost end of the tubing hanger;

an annular production flow passage coaxially provided within the bore,
circumscribing a portion of the bridge member and tubular hanger, and in

communication with the production port;



Len - . P

a lateral port radially projecting outward fromthe
axi al passage in conmmunication with the annul ar
production flow passage; and a flow path
defined through the tubing, into the tubing hanger,
t hrough the |l ateral port to the annul ar producti on

fl ow passage, and out through the duct ort .

127 BrHalesingen fiaie RIOBSUEHIPER i niEL SifhePassaoe in
coﬁw%d;c%hsrﬁ Mith BY dnrufarfppsdiRbor 6w vessage! alrlsxul ar "sel ect ed

fromthe list consisting of the bridge nenber and the

e el B0 R LT, o e

latérat perrio tthe ahnbian grdvanteT flam (pastagensindhed dhieoghithg) production
that is sealed fromthe annul ar production flow
Bassage and a tubi ng annul us passage extendi ng
t hrough the hi gh pressure wel | head housi ng and routed
to the tree. 14. The subsea wel | head assenmbly of

claim 11, further conprising a seal ci rcurrsgtera p(%_t ¥shf%rmed

12¢ ubiThg svkeerewelfiead assemPIVART GRIMolY . (hereiR ke

thrBugﬁié' AR sfele%dﬁﬂﬁﬁ %Ens@egns’m%%f%é bHRigatmemBer Al the tubing
ery, thereby bl ocking comuni cati on between the

ha@@‘ﬁful ar production flow passage and the tubing annul us
gallery. 15. The subsea wel |l head assenbly of claim 1l
further conprising: a tubing hanger |ocking menber on
an exterior portion of the tubing hanger;
13. The subsea wellhead assembly of claim 11, further comprising:
an annulus between the tubing hanger and the wellhead housing that is sealed

from the annular production flow passage; and

a tubing annulus passage extending through the high pressure wellhead

housing and routed to the tree.

14. The subsea wellhead assembly of claim 11, further comprising a seal
circumscribing the tubing hanger at a location below the annular production flow
passage and above a tubing annulus gallery, thereby blocking communication

between the annular production flow passage and the tubing annulus gallery.

15. The subsea wellhead assembly of claim 11 further comprising:
a tubing hanger locking member on an exterior portion of the tubing hanger;

a mating profile in the wellhead housing that is engaged by the locking

member;

an energizing ring above the locking member and having a tapered portion that

engages the locking member to force the locking member into engagement in the

mating profile.

12



Lol N

a mating profile in the well head housing that is
engaged by the | ocking menber; an energi zi ng
ring above the |ocking menber and having a tapered
portion that engages the | ocking nmenber to force the
| ocki ng member into engagenent in the mating profile

securing an ann r wel | head t 1
16 qopASPIG 4" BTGIRILRS Brebrea VR PR g S oA POST e on
t he wel | head housi ng thereby defining a main bore that

ext sadgingranangilar hellbadd heusthgranibe sgafiaed t he
production tree the production tree further including

a pﬁe%ﬁhg% pR&YUcti6h tRBdhaehd @h&!)@ﬁ”bbréfﬂrﬁtf@‘wellhead housing
roduction tree, an nnuﬁlg1 Bgroductl on

thqrewsamgven@aaﬁpa et sdrndadaranon g weilbegt oUsihg, and the

prqo%chéh GREMHRI pRULSIdIMEE fuRReirelidiHg @npidauétion por’t extending
andi ng a tubli ng hanger with attached tubin

aterel HeakaTRSSPNG! o 5 REPELITIBR RRBoEH BT PTOMEE JPHpassage

co{km edro@@é@\)ﬁtﬁlﬁ‘ thebsrd wedtiiPiR dedintunication withdhé psiudgbndport;
rnmost end of an annul ar bri dge el ement on top of

t he t d of t

or olATBINEoA e heng i atafBr E RuRE e 0elnged Aoflshd S an
uppétthdst entpef the eusing hargec belowrtse pickectidnypartie annul ar

flow passage coaxially aligning the | owernost

endd[;%)g g %rlb\ggﬁno% ntof V%;\t e r@é&neﬁt”@notfop of the

anger so e respective inne
upparnfostend of the tiebing ha@ggr@ngryét,mn tgﬁcpraqi}mtuﬁ@ trﬁgﬁ;getpat a portion of

the B FRer TP SRART 1B G )k gfhlit o Bichage

coaxially aligning the lowermost end of the bridge element with the uppermost
end of the tubing hanger so that the respective inner surfaces of the bridge element
and tubing hanger define an axial passage formed coaxially within both the tubing

hanger and bridge element; and

forming a lateral port between the axial passage and the annular production

flow passage, so that the axial passage is in communication with the production port.

17. The method of claim 16, further comprising setting a locking member on the

tubing hanger and a seal on the tubing hanger.

18. The method of claim 16, wherein landing the tubing hanger comprises

lowering the tubing hanger through the production tree bore.

19. The method of claim 16, wherein landing the tubing hanger is performed

without orienting the tubing hanger.

13



formng a |ateral port between the axial passage and

t he annul ar production flow passage, so that the axia
passage is in comrunication with the production port.
17. The method of claim 16, further conprising setting
a | ocki ng nenber on the tubing hanger and a seal on

the _tubin haﬂger f%z The nethod of claim 16, wherein
Zolanahﬁd“@: d PLERIY S AHHE CRERBP S es | owering t he

t ubi ng hanger through the production tree bore.

The praidingl @ ftukihgiiannulis bgtween nthe alulingg hamgert ans) H@e ‘wellhead

ol g et Sose AR A o RGP Paloiet 48 1O
conpri si ng: provi di ng a tubi nnul u t.
Che prosing sndvkies anmuceneasiapt esendii hlot o g Pessure
wellREd PRbUsiyThAd €orﬁﬁﬂch§fn§3ﬂ1@du&hg annfilopagags agh thetnek.
provi di ng a tubi ng annul us passage extendi ng through
the high pressure well head housing, and comruni cati ng
the tubi ng annul us passage with the tree.



