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(54) Title: TUBING HANGER SYSTEM WITH GATE VALVE

{(57) Abstract: The invention is directed to a tubing hanger for a flow completion system
which comprises a christmas tree connected above a wellhead housing that includes a cen-
tral bore in which the tubing hanger is supported, the tubing hanger comprising a generally
annular body; a production bore which extends generally axially through the body; an an-
nulus bore which exlends generally axially throngh the body; the annulus bore comprising
a generally lateral first branch which is connected to & generally axial second branch; and
a closure member which includes a gate that is moveable general]y axially across the first
branch between an open position in which a hole in the gate is ali gned with the first branch
and a closed position in which the hole is offset from the first branch,
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to a tubing hanger which conprises an annul us bore extending generally
vertically therethrough and a renDter oper abl e cl osure nenber for
controlling f|UId flow 10 tn ; ,
conpletio Tg—hange s—+afitted A AR s 6 Rg—whi ch
l's |nstalledﬁﬁﬁgﬁgaﬁg %%ﬁgpd of a well bore, 3nd a c@r%s;nasﬁ tree H?
connected to usi ® éﬁw tre A Rsrnir e apeting fThe
t ubi ng hangees, slER@k! @SE OW“%,@@@% @%I ngny,f,ﬂd i° RRPEE"8i Ende 9 8’ Y he
wel | bore and 15 defines both a productlgn bo;e mnt?b;‘&he tug%ngwstring
and a pro n annul us surroundi ng thé” Ngrested ”Wﬂwﬁ I ¥oh“* t he
t ubi ng hag)ué'g‘};:'ffgamma&e,&h Ao €BSL ONE Vepl ﬁgj:';g’;’:é" itel f’gw“"""bag"f;"”’??ff"e Vi
comuni cating fluid between the tubing string and a correspondi ng
production bore in the christnas tree, and typically at |east one verti cal
annul us bore for comrunicating fluid between the tubing annulus and a 20
correspondi ng annulus bore in the christmas tree. Furthernore, the tubing
hanger may conprise one or nore vertical service and control conduits for
comuni cating control fluids and well chem cals through the tubi ng hanger
to devices or positions |ocated in or below the tubing hanger. During
installation and wor kover of the conventional flow conpletion system 25
t he tubi ng hanger annul us bore nust typically remain closed until either
the christnmas tree or a bl owut preventer ("BOP") is connected to the
wel | head housi ng. However, after the christrmas tree or BOP is installed on
the wel | head housi ng, the tubing hanger annul us bore nust usually be opened
to allow for venting of the tubing annulus during production or
circulation through the tubing annulus during workover. 30 In prior art
t ubi ng hangers for conventional flow conpletion systens, a wireline plug Is
typically used to close the tubing hanger annul us bore. However, each
Installation or renoval of the plug requires a special trip froma surface
vessel . Moreover, although several versions of hydraulically actuated
val ves for controlling flow through the tubing hanger annul us bore have
been patented, these valves have for the nost part 35 been Inpractical to
inmplenent. 1 7 Septenber 2004 Sumrmary of the Invention In accordance with a
first aspect of the present invention, these and other disadvantages in
the prior art are overcone by providing a tubing hanger for a flow




conpl etion system, the tubing hanger conprises a generally annul ar body; a
producti on bore which extends generally axially through % 8eptembgr, 2G04

annul us bore which extendSugewcrabéy sestealiyh bhtougivet he body; the annul us
bore conprises a generally lateral first branch which is connected to a
general Iy axial secohisappicatonis bagedan. &Imroﬂal%t&EAthlﬁﬁNﬁonp“ ses a gate
that i s noveabl t bran h bet ween an open
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second asped (ﬁack&}@r@r&@gm\mm@“ent ion, a flow conpletion systemin
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whichis posit |fféﬂﬁ%thfob@tﬁmd@rremﬁelybpembladoburémemBaifdr@bnt&@mh fladmwe t he first
&

seal , and gdatyGogdihd dnull ch the gate is at least partially positioned
and which extendggfhl ntont h%wﬂb frombetween the first and second seal s.

Furthernmore, the t ﬂ@|%@ven%ﬁm@bfbwlca@plamwﬁmmum@q hangenielahdetiisan f or t he
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- the prgsent | %ge%rl%ﬁneﬁépﬁqtﬁg&l‘jgw?’%FEG%WLFHQ%V%HWF% hepeer. TBebe reliably
control l ed f rombmgﬁ‘@nmﬁl‘eunpodmtlit omeltdb@gtsh'hbemnﬁext@-fds\mw fbiwatboBlbp@s. I n
addi tion, tyse géﬁ-@gggtﬁa &t@ngog‘émﬂﬁiﬁ%e(i gtSYﬁnp%H%ont §H§'°?8?%lt he first and

second seal s w t hout or separate-sea i s purpose.
Furthermore, s ?W“F'H%thﬁé‘tb@géﬁﬂg i ’E@d‘é&mﬁe tubing irengdes coreprises &t laast @t ed

general ly axi ak/darﬁcahplbhjdﬂoﬁﬁitﬁefokl&inﬂﬁlrﬁbﬁﬂ%mid Heﬁ\?eeﬁh‘fé%.'ﬂﬁ s‘ﬁﬁ‘ﬁ%ﬁ& goccupi es a
er

m ni nrum radi a ectiqgpal are e tubing han ese and ot her
obj ects and advar?ﬁr gé'%g'%(?fc’df’%@ bprgwﬁ? C'?rﬁ(?l?ﬁtt%r?“g\/gﬂcalli@t {pastene vgsfingl ent from
the following denudlisiberg foresmmiupicating fluidbétivesrethe tubing anrivtustane aaccorrpanyi ng

drawi ngs. kn taﬁ-,-égbmng% nuldRrSARIR cfr}lﬁsfhﬁéset%%e FU:’[I'%R% S tﬁ? @ é:l "51{9 84denot e

simlar conmponents Iin the various e nent s
may comprise one or more vertical service and contro} conduits for oommunicatlng

contro! fluids and well chemicals through the tubing hanger to devices or positions
located in or below the tubing hanger.

During installation and workover of the conventional flow completion system,
25  the fubing hanger annulus bore must typically remaln closed unfil either the christmas
tree or a blowout preventer ("BOP"} is connected to the welihead housing. However,
after the christmas free or BOP is installed on the wellhead housing, the tubing
hanger annulus bore must usually be opened to allow for venting of the tublng
annulus during production or circulation through the tubing annulus during workover.
30 In prior art tubing hangers for conventional flow completion systems, a wireline plug is
. typically used to close the tubing hanger annulus bore. However, each installation or
removal of the plug requires a speclal trip from a surface vessal. Moreover, although
several versions of hydraulically actuated valves for controlling flow through the

tubing hanger annulus bore have been patented, these valves have for the most part
35  been Impractical to implement.



Brief Description of the Drawings Figure 1 is a |ongitudinal

cross-sectional view of the tubing hanger of the presentgi gﬁg%’l 4 Figure
2 is a longitudinal cross-sectional view of the tubing han gure 1

5 taken through- the tubing hanger annul us bore and annul us gate valve

assenbly . dephebgbfitie ivestion 1; Figure 3 -is an enl arged | ongi t udi nal
cross-sectional VI ew of  the annul us gate valve assenbly E" icted In Figure

2, Figure 4is a InRficREdanEe (ithna dirst: *ierP@c*t Gfbﬂ'ﬁgp'ﬁ"é?@eff“"iﬁt'of‘h esgraskpther

i nvention ldasadvaﬁfagéé. @fltheNpridr GPNAEdefdbMe by %\ﬁdmgo!a%b.ﬁg haKgéelt aMdipr e S
is a represent ﬁlon of .a wel | head housing which is specia construct ed

for use witif fotbsYRieMandls typing hr@r}SPésQQﬁ’tP“F%éhtgieaWauFlQj‘l’ﬂﬂl@r 6bqdy;
repr esent at i 9odwiftioh %rwhidheédeﬂf&ugéﬁwalgf aféi&}%ﬁaﬁh%é fboﬁ:lwe)an %ﬁﬁulﬂg b*&?é‘ger S

| anded therein; 15 Flsgure is representation of ousi ng of

Figure 6 wi tHithexten rﬂfnefﬁﬁmg%valufthm@ar@e4b¢da{nd% qnneméubpreaﬁmlnrnsgﬁr% 8

is a parti algenbﬁanguétuﬁy[ 'ﬂﬁth bEARBSWISES td BftHectoMi 84 géne%élﬂﬁ A KIEBRY PF@rﬁh of
t he tubi ng hanger  of % [‘)resent i nvention. Detai Desription o

Preferred- odi baravliich icagPisesaEate that 'FH@OYQﬂbl%gelﬂt%fﬁbéﬁXléﬂy t he
present i nvedkdsethe st ﬁi‘hn’cﬁ betvfé@ncaﬁ @tﬁén@gﬁﬁﬁlbﬁ'lﬁ \whi’au FRIEORES afm‘%p s

designed to b nstalled in a well head . housing of a conventional

conpl eti on w&%ﬂrﬂc@@f@h RGry3 clpfed @osilien inuwhieh thﬁé\‘?{?el’s affpet drog) Hiel @fﬁt in
nmany respectigaridh. t he tubi ng hanger disclosed in applicants  co- pending
US. Patent Application . 09/815, 437, which is hereby. 25 incorporated
herein by referer@e? *E%%@S?%Pﬁdérthﬁcprﬁwt denentien & flow eprmplglien tsalem fake

it more suitoablnation wigE th tbiy ¢a f-ﬁ‘nédc@ﬂﬁr'lg fd GMe GRAPADELOR Pioviden! t@ese
changes wi ||l be made a§ arent fromthe follow ng description. The tubing

hanger 10 cGHpRI"s SAMBrIRiee? ANMigt "a%nmeararﬁioawq@eﬁﬁ\hor#gmanmam dy positioned
preferably sjeeppse@ dyibintdrireeddnd\ahich ktiuaes @fbehﬁélrﬁbrél:d meh "ﬂib %ﬁag rﬂa@gé.hat

is adapted to 30 rgst on a correspondi ng | andi ng shoul formed 1 n"the
wel | head hod%?ﬁ‘&?oﬁ shown). The tubing hanger 10 supports at | east one

t ubing string 18 m/eh@hqmtn@ém)f tnerﬁr@sddﬂmvéﬁdudn Wt@lbiﬁ@dwaﬂgéﬂ 3165 camprieduct i on
bore 20 within t(ﬂe bi n str i ng and a,  tubi n%Fannu us 22 surrounding the

tubi ng stri F§CONGa rtsie Wwhich, 5" pqioRgd Rahgen the Body and the central bore above

the first seal, and a gate cavity in which the gate is at least partially positioned and
which extends into the body from between the first and second seals. Furthermore, the
tubing hanger includes an actuating mechanism for the gate which is positioned in a
conduit that preferably extends generally axially through the body above the gate
cavity.

Thus, the tubing hanger of the present invention permits flow through the
annulus bore to be reliably controlled from a remote location without the use of wireline
plugs. In addition, the pressure within the gate cavity is contained by the first and
second seals without the need for separate sealing means for this purpose.

Furthermore, since the gate and its actuating mechanism are oriented
generally axially within the tubing hanger, the closure member occupies a minimum
radial cross-sectional area of the tubing hanger.

These and other objects and advantages of the present invention will be made
apparent from the following detailed description, with reference to the accompanying
drawings. In the drawings, the same reference numbers are used to denote similar
components in the various embodiments.



‘conprises a concentric production bore 24 which extends axially through the
body 12 35 and communi cates with the tubing string producgésember 20020, and
an annul us bore 26 3 7 Septenber 2004 which extends through the body 12
fromthe tubing annulus 22 to the top of the tubing hanger. The tubing
hanger 10 al so |ncludes flrst and second preferably netal seal rings 28,
30 whi ch arBnehbgneris pdlrawimger wal |l 14 and are adapted to. seal against

5 correspondi ng,.—egeﬁé o for he bore of the

wel | head housi ng. Fui %%eéﬁéﬁgﬁgmgg@&ﬁ?g?‘ﬁwgﬁgElbf"gﬁ‘aﬁgqfﬁf_@? wireline
crown pl ug PHReAAEMIWAY, is preferably forrred in the production bore 24,
and ideally a s REb R 15 ne cro g (not
shown) :5 al so %mdglag&%dﬁgdﬁgﬁ ore #@@6\95‘ ARGEE O W%ﬁ"ﬁ%hj profile 32
Thus, i rP t higkenihiouol ﬁellthfn@'@nwgnwlmwiwmwlubgateeammeﬁqbgm the 10

wel | head hmimmﬁbuﬂeqast one and preferably two crown plugs may bé
installed. Int roductlon bore 24 to effectively seal the well bore

from the envi roﬁ-@ﬂ‘ﬁ’t 3is pQ eplp@rdiongitudinet arensgiectivnal viewoaf §weannilys gatet of the
present i nualwblaﬁemmm;ﬁd&miﬁg b@];ger 10 al so conprises a cylindrical rim 36

which is connecFe to t he tubing hanger, a |ocking mandrel 38

which I's slidably 'Ped%?W%B@FOQ?f@‘QrtPW@Ba%ﬁ@f@ prasentipyantiore d by the

| ocki nglQi diatatedin ceconwdritivgnt liew eshplétivh3ydemt ool during installation of the
i,s actuated by the | ocking mandrel

Egb;ggurgngeLe ?ig'gre l(ﬁ?g‘?lfﬁ’éer@:e"’g?f’w@@‘rwé‘&asr%\ﬁwwgw@ytub. ng hanger 10
may al so c@ﬁmhﬂgfed&)rns&mmthetubmrmngmomndpﬁ;gaﬁtnmbnuoﬁondw ts 42. In the
o 10”0 LPGrb BRI AR AR A Bothind Hiciend iy o oot o
hanger and “@Sahrpopmtandedbersindy 12 from the top of the tubing hanger 10.
Each segvi ce aﬂdguréﬁrgéﬁﬂesmbfmé%eﬂ@aﬁﬂgé “{eq ﬁ{‘rech‘%%'sgg through the

t ubi ng hange unctions to conmuni cat or fluids

from corregﬁ'lﬁ?ﬁl?rfgg‘%@(f‘@“f%%me@&w%e and control lines (not shown) to

devi ces or DOSH’EQMB'SW»@'GHI %r@ﬂédiﬁ‘a%rﬁ%—éé&h&{al@éﬂ@ﬁénﬁﬂeﬁ&&;&i“ﬁ#@ hanger.
" For. exarrp ‘E‘R g' ervi § and C(%[]tl’0| conduits serve
e

comruni cat a%ge(g ¢ Bresentgivanton. val ves or ot her known devi ces whi ch
are | ocat the Ptefisrerd dEnlibaid ts10. The external servi.ce and
et nars @*ﬁ"@qg?ﬁﬁ}eepﬂe%&”i%sg% e EPEn RS eERR o {ubi ng

conventional_ fluld coupl®ngs or st
hanger ru rfﬁﬂlpﬁjeq gsrerally by reference number 10, is designed to be instalied in a welthead

housing of a conventional flow eompletion system. Accordingly, while the tubing
hanger 10 is simitar in many respects to the tubing hanger disclosed in applicants’ co-
pending U.S. Patent Application No. 09/815,437, which is hereby
25  incorporated herein by reference, tubing hanger 10 includes certain changes that
make it more suitable for use with a conventional flow completion system These
changes will be made apparent from the following description.
The tubing hanger 10 comprises a generally annular body 12 having an outer,
preferably stepped cylindrical wall 14 which forms a landing seat 16 thatis adapted to
30 restona comesponding landing shoulder formed in the welihead housing (rot
shown). The tubing hanger 10 supports at least one tubing string 18 which extends
into the well bore and defines a production bore 20 within the tubing string and a
tubing anaulus 22 surrounding the {ubing sfring. In addition, the tulﬁ'ng hanger 10
corprises a concentric production bore 24 which extends axially through the body 12
35  and communicates with the tubing string production bore 20, and an annulus bore 26

3



30 Christmas tree. Furthernore, the tubing hanger 10 preferably includes a
closure nenber for controlling flow through each servi cesasemsentaoal
conduit which extends conpletely through the tubing hanger to other than a
down hol e val ve. For exanple= in applicants' co-pending U S. Patent
Application' No: 09/815, 395, which is hereby incorporated herein by
reference, a nmultipart gate valve asserribly -is 35 used to control the

fl ow t hrough several service and control conduits sinultaneously. 4 7

Sept enber 2004 Alternatively, the tubing hanger 10 nay conprise an

i ndi vi dual ckbihedemdsrtireugh thelbdly 12%om tMOBIAYAinGIad 2o Bl iRbaith iy val ve, to
control the L t hrough each service and <control conduit 42 individually-

Thus, in the event the christnas tree needs to be renoved fromthe
wel | head housi ng, Thelikbingdrengerd ¢ aisd inclodes fipdt aGbsederidtpsefeéablg aetab@ab seal ed of f

so that the [Pl \aREesre E}r%uﬁt@@oxfn HAGhEARAS aﬁ@are%ﬁéﬁt?&ttb %%r %ter to the

well bore. According to t present-1nvention
incl udes 2 fP‘?’Equc’"é’l"@%"f"@Qﬁ%’f?@%?mﬂt@f%fﬁﬁ"edllmmﬁh@eémﬂﬁlmh@ﬁm he i nvent i on

depitctleld in Fﬁ@%riaﬁrﬂbﬂﬂiﬁ@@%ﬂé@%&?dﬁe;é@ﬁﬁgﬂg O @h 46|f0f :
control ling the e annul us bore e first closure
nenber 44 |s¥O ’ngbq?fr ﬁ’f‘gwﬁ#] gk ealing geeondppilasq feragaspidar to t hat
8'9/53 OsegGI nwmimeﬂmnpklg (MSMismgofdnﬁedﬁ&terfdduﬁaﬁbbzf@QHIaMem f

15, 4 e refe e Referring to
Figures 2 anm&ﬁéh@' @P%Wth 9‘969‘5@8‘3’?'9@’?%% "‘feﬁ ﬁ#ﬁe‘gﬁ‘@gﬁgﬂﬁ Cally all of
its opeﬁ%t|wﬂ&mmaaéﬁms@neamwwmmyplugsmwmeﬁnsen@mmelz of the
t ubi ng hangegroduklionltibre tﬁto%ﬁ%wp%dﬁgﬁeﬂﬂ&gﬁ&ﬁ#ﬁ%nﬁ%nﬂnémo“ ented generally

axially so as toFo%cug%/r&a m ni mum of the radial cross sectional area of the

t ubi ng hanger e ghigkpecsssgaiypariof e pmean inertiopiestubies t i cal
orientation hﬁngefmeagmtoempﬂdevecﬂﬁdndahenwﬂﬁmﬁso&lﬂé&ediﬁw ey 1 ncl udes a

val ve i 5. Soafil s bokfASTA S0k ich s il e doer F %ﬁn&pguﬁ cs 2 and
3 20 t ht5 arfeiialed by dfredockimgipistosiabatubing hangeprinsiag faaldurﬁmem:;tdﬂatﬁmefﬁéB whi ch
"~ Mends generad,ﬂ,,yg @ll13&55Bﬁlpﬁfgmotwﬁlﬁh%%%aﬂea[bfrﬁeﬁd&ﬁn%ﬂﬁn&%l roug ubi ng hanger

10. a | ower whi ch ext ends genera axi| t he body 12
to the bottotpr? " %"gef@B"$ Yelheadrsingind an i nter nedi ate branch 52 which

ext ends gener al IYhdtab:aga;krlgyr1d)ﬂzhwmmhbﬂsda}ﬁﬁ1beﬂﬂde;h@y\a{ddaﬁwches To
facilitate t&ﬁdjﬂggfraﬁ] H%}e ﬂ%%ll‘%‘(’)'}:{ﬁﬁ%““e“ | nLer rredl ate Pr'anch

52 I|'s |deaIIy nachlne
20 control conduits 42 are ananged radlally about the cenfral axis of the fubing hanger

and extend info the body 12 from the top of the tubing hanger 10. Each service and
corttrol conduit 42 extends into or compiletely throtgh the tubing hanger 10 and
functions to communicate confrol signals or fluids from conesponding extemal
service and controf lines (not shown) to devices or positions which are located in or
25  below the fubing hanger. For, example, the service and control conduits 42 may
‘serve to-communicate hydraufic conitrot fluid to valves or ofher known devices whiich
are focated in or below the tubing hanger 10. The extemal setvice and control fines
are connected to the service and control conduits through conventional fiuid
. couplings or stabs which are mounted on the tubing hanger running tool or the
30 christmas tree. Furthermore, the tubing hanger 10 preferably includes a closure
merhber for controlling flow through each service and control conduit which extends
oompletely through the fubing hanger to other than a down hole valve. For example,
in applicants’ co-pending U.S. Patent Application'No; 09/815,395,
which Is hereby incomporated herein by reference, a multiport gate valve a:sselnbly is
35 qsed to control the flow through several service and control conduits simultaneously.
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then sealed by a, plug nmenber 54 or any other suitable neans. The gate
valve 44 conprises a generally rectangul ar gate cavity 56syhbsber Zog4ends
"generally laterally through the outer wall 14 and intersects both the

i nternedi ate branch 52 and a service and control conduit 42a. In addition,
an annul ar 30 seat pocket 58 extending. transversely into the body 12 is
preferably fanned at each Intersection of the gate cavity 56 with the

i nternedi ate branch 52. The gate valve 44 also conprises two ring-shaped
floating-type seats 60, each of which is p03|t|oned in a.seat pocket 58, a

ate 62 whi cyl osgd between the.s 60; adan actuatin

?rec hani sm 64Rlvé1[I§ ﬁé"( %‘?‘é)tldés’T +%ﬁ8rd‘ﬁ)srﬂ%'s‘foﬁﬁ{'sreaf‘}“l f"?‘ﬁa‘{"fi’é‘“&@m €aSUfd control °
35 conduit 42%8hﬂrﬂ!r@lﬁadﬂﬁedpm@%e,tﬁbmt@tham'wmg:ugteezhmsemﬁr@ functions to
TOve e 93t Bfhd BRANC Al mOPENRPBRRIHOARRL ELOndL Bl & O € 06 n

the gate is aligned with the I'nterne |ate avalve cl osed
posi tion mhe?eéloﬂeqfffé"ﬁﬁl"@mﬁdh@”%@eﬁemﬁﬂ&wwyﬁ@dﬁab@ branch 52, as °

shown i n &i gsaddif sb thabthe iubirRiHaRshr 90 BALAEBEY adh dib8vevadirehb Qay the

actuating nechani sm 64 conprises an upper piston head 68 which supports a
seal 70 that ?Tgages the service and control conduit 42a, an el ongated -
pi ston rod 72 mhﬂc@rd:sgmcﬂnmesmdm@nmbrhmel&ﬂﬁﬁmﬂhg&mine!udlussatm head 68, a

val ve stem 74 t e piston rod
72 and the to%m\é%‘}h%ﬂbérm%ﬁ@%%{%&?@ Pr{#emve" %‘V%plf? '?15‘6 nection 76,
and a ret ur nPreeebly s mﬂmmmwmwmamaﬂewwmmed bet ween t he
body 12 amd drinGlu®béré 28. fﬁ@lﬂst%nr&%e%@rﬁqgﬁgﬂiaﬁﬁb B&e L Aention, the

I asi n

return bi am%g mea,n 78 conprises a he 9 maans such as a

hel i cal conpadys g @]5? ’WS%’EHQP'%‘ES 6P-PENSing &,$-Falent AgpligaiosNanhi ch i s
shown in Fi gog/e153436] whlamlﬂetewmcbﬂ@emmlhw@ms&y&eﬂe%ﬂcd s preferably sealed

agai nst’ t he ntro ndui t . A2a bl e ng 80, which
s 15 held ﬁﬁéﬁﬂé@SF@p&% S ng%)t V‘?ﬁa{?"q'ﬂé"%?# %@a@g@@ﬁgﬁmto t he body
12 by sui tampérahwhmnpogmar&ﬁoeseﬂ@wemmmemmofmhmmgmamgeg t hat the

gat e cavig y a6 if &al¥Bn |tﬁb§4@@vé‘@'44:§&eh@d deliP Ll Sh 856 oQy a2 SiMPI € cover

pl ate 86 which Ié‘é&ﬁ\? | ace hat is

t el escopi cal ™™ éﬁd'ﬂ %9%%@%@@%&1@%@%@% in the gate
cavity 56 2@eadiy advemafodate iy wkizaldabytation of B a6l vald 42 mebﬁtﬁmkibbx%t and second
Se.al r ngs l%}{mb(ﬂdesaaqgtleltab anél%ticlﬂ?s (%?igec%eg%)g %ﬂgl(%glﬂasl%%%ent » MO need

exi sts for e sealin
gafe valve is dlsposed across the lateral branch. For example, in Figures 2 and 3

20 theannulus bore 26 is shown to comprise an upper branch 48 which éxtends
generally axially through the body 12 {o the top of the tubing hanger 10, a tower
branch 50 which extends generally axially through the body 12 to the botiom of the
tubing hanger, and an intenmediate branch 52 which extends geneqally laterally
between the upper and lower branches. To facilitate the formation o.f the annuius

25 bore 26, the intermediate branch 52 is ideally machined into the outer wall 14 and
then sealed by a plug-member 54 or any other suitable means.

The gate valve 44 comprises a generally rectangular gate cavity 56 which
g)dends generally laterally through the outer wall 14 and iﬁtersects both the
intermedate branch 52 and a service and control conduit42a. In addition, an annular

30  seat pocket 58 extending ransversely into the body 1 2 |;s preferably formed at each
in?ersection of the gale cavity 56 with the intenmediate branch 52. The gate valve 44
also comprises two ring-shaped floating-type seats 60, each of which is positioned in
a seat pocket 58, a gate 62 which is slidablydisposed between the seats 60, and an

' actuating mechanism 64 which is positioned substantially in the setvice and control
35  conduit 42a.



between the body 12 and either the cover plate 86 or the sleeve 88 to
contain the pressure within the gate cavity 56. Howevery, séﬁf@(ngéreg)@at
i nvention contenplates that one or nore such seals could be provided
bet ween the body 12Tteredtuetittgveechériien eaomeasnoaﬁomoaéme@atecsz Heﬂ@eﬁ'a@@l\l@ 88, to

contain the pr ﬁ;gér%tﬁltl)ﬂ\ﬁ Gvnérgtntapa%ergl%li)@ 68 trhthe §aat? & ai%.e@?vcathg}e t*g@%@ﬂe Loe

openi ng that t ofms I n bet ween
the seal ri ngspfaZBh 53@nd ﬁMaimsﬁﬁ pesition mbereiadhediole §6ds offeetfrorpttat e 86 bei ng

retained by t henerfle@eerith o3, @esﬁdmmg&ew th et sPefRd bnand the

cover plate ont o event seals are

preferably o Vﬁé@"ﬂé Adtuating W@Gr@ﬁ'\?"@MﬁP'ﬁPr@e%ﬁ'HUE’;@r@'ﬁ@n herghG8tvighet ai n t he
presslulre Wi t hlh rsup;ilwts gaba? 70 Bt dnigadel thd %nmﬁ%abbrﬁ@lcohﬂ\ﬂttﬂatéh iély ﬁﬁd44 ' |S
normal ly int asi.tion esire open the annul us
bore 26, a pre é?ﬁrg&gﬁi’r‘ﬁ‘%%ﬁ?m%g‘%@@}e&&wawﬁge B'Btﬂ‘ﬂ)ﬁ 8, 525?'&@%? fhe
return bi asi ng whighiscomg:cteddetieen freilater eml aithetplistorvad T2arsd thatoplof thees of t he

3 P on LY o g RSN R & oS BALAR B et BNL 78 GRGRPOVE tNe

installed it tﬁ%oaeaqubfertgﬁged@ew%gme@ggz Zrgdbe P'%@Tkﬁaée%ahbbmont rol conduit

42a to facili t@hﬁbotﬂlmﬁrﬁt@ﬁheﬂﬁerﬁloﬁrﬂ%ﬁéﬂlﬁ'ﬁowﬁsﬁﬁgﬁﬁ@ns #8160mFiRePa mBLiERicRr essur e
hydraulic flui (E source he service a conduit. The male

coupling 90 Is Eﬁ‘&%&‘&ﬁ"’%%%%&#‘?‘&é‘r%mreﬁ °'?W@¢%ﬁﬁ?“ﬂ§&e'{eﬁ@? shown) whi ch
is nounted i nwashenewhitthie shavmi imBigina3g & addition itegratve elemon4 i prefeedblyi St mas tree

and which in 5y aﬁsﬁﬂ@éﬁﬁéﬁ%ﬁd%nﬁoh&)nguf@%g/g sﬁ%ﬁecpea( r:nu ,GRich gSpondi ng

external service and cont onvent  ona
Al ternati velPy, NI riags by dland nyidRhat is tuin is seeued toithe Qﬁdmdabvsmawray nerely

i ncl ude a seal nand, slidh ds@redinsitsafawdal ch is carried on the tubing hanger
running tool or the,chri tre S CO cted to the pressure source
by conventional e @T\genﬁ%tlﬂeesc@%r ‘%’r#stfwg‘sg'e&?‘”@yﬁlﬁﬂpwP'BFed&yndwt 42a
wll force 10 1aheﬂnfﬁwwlaﬁ@%iw!ﬁi&ldbﬂlﬂﬁ@tan&eayldcylhd&afmee@etmmagete 62 Into

the open posit téilé%codud&lly Fe@%w':ed%%:ﬁjtﬁé tﬂﬁ'lng ﬁ%-@brdko' Hhb BI%S% gfn%%&‘%&ﬁf?é 2 1s

allowed to flow rom-t Ar ou e branch

52 and i nt 3%t his YRseieie PRYferARly containegidthia thetfirshand secenctasatiings 28,136, IOI osur e
menber 46 if poeditnto thépacking80. Condeh@tR nd nedd Ekists toY SfarBRG8Ing

preferably inc nsat i ort 9 ext ends between tsﬁe top of
the 15 tubing h%{ﬁgg tﬁ%ﬁ%"w‘ tﬁq&%quertpﬁgemgﬁeqr@?e&eegﬁ B laseptelithe ondui t 42a
bel ow t he pi st BigssunewithiciBe gw?alca\dy A6t Hedayem theprdsbet inleativhrgstemplald i@t coupl i ng
or stab profil gnd@¥ndp®such’se égcﬁﬁilﬁ%t ré\nfédbgﬂlegﬁ tnb BEay R IRELRAS hQbobG ¢ 92 o

facilitate %he connection o
plate 86 or the sleeve 88, fo contaln the pressure within the gate cavity 56, especially

when the opening that the gate cavity forms in the wall 14 is not located between the
seal rings 28, 30. In addition, instead of the cover plate 86 belng refained by the
sleeve 88, the sleeve could be dispensed with and the cover plate simply bolted onto
the body, in which event seals are preferably provided between the cover plate and
30  the body to retain the pressure within the gate cavity 56.
in operation, the gate valve 44 is nomally in the closed position. When 1 is
desired to apen the annulus bore 26, a pressurre sufficient to overcome the combined
force of the return biasing means 78 and the friction at the various interfaces of the
gate valve Is introduced into the service and control conduit42a above the piston
35 head 68, As shown in Figure 2, a male caupling 90 may be inetalled in the top of the
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t hrough the tubing hanger running tool or the christnmas tree with a
correspondi ng external servi ce and control line. 20 WhemSéptemBerdemur ed to
cl ose the gate valve 44, ressure is renoved from the service and
control condui tseW?ﬁa”W@tﬁ% tiga iy fagilitate pangesting @ pressu sruikeastichgs ameans 78

C_olmljl nethI L h thigh nwsesrslhyﬁamllﬁﬂﬁrh@o@%mtdth@sdﬁﬂ&’e%na@orﬂr‘étéoﬂgjzlpp"hé h\%leﬁt eml 12 q
Wi push the ward an e nfo the close
posi ti on. F&hgﬁ"ﬁ@g@g%g 950 6y 55‘”{6}?80’&5’!“85%)“[??%"%8"”32@? SRawm wRIthiSd cont r ol
condui t 42a s hddugtet &i &Ith@ﬁhémbmaha}ngeerasmmgtomlbetheehdsmmasllneashm@hiﬁrﬂans 78 wil |
ei ther retaig tfhg is&%ﬁﬁ‘ec@% téi?regrh%srﬁ'e Q3 H%%héép?ﬁdn%'e&gqag?t he gate fromthe

open position to the closed odi nent of
the invention teARIiedn @mqygn@nal,fagsh{gn Alfesnatively, thedap ofd'@\seore:e ahdrcmtrol

al ternative enhogdurans maj mtereﬁx A8 a\/s@lar\b?oﬂ%‘l'o%ébhuﬂ:&l ié‘@éme%%%ef Ul
illustrated I n the draw mechani sm 6 press re

bal anced 30 opb8rdH Wﬂ'"ﬂ&%ﬁgﬁh%ﬁ’f'a@aﬁg it gapneqigsido F’@tptﬁsﬁurﬁﬁ%@w neans 78
woul d-not be r eguientihal rheesib.e Btk predsaretioNip earsiosd arm*coﬁmborﬂrartm\mmﬂect ed to a
pressure sopy ngdé6&:6.41%&@%5@?&‘%@&%?Jﬁ*bier%g é[iﬁtgiﬂ'getnd er Bosik condut t

42a |'s connect ressure . sour g@te val ve
to the closed F¥spasition, ﬂulﬂﬁretheflbm anpius221 s allowed toiflow irond dhedalvéribtamch he

conpensat i on peotthr%agﬁtﬁe fn@nﬁ@diétbﬁraﬂbr%%dhﬁ@ﬂe mgpergﬁgcﬁ@@pérgﬁuﬁﬁ gate 62,

upward. In this e ate valve 4

device. 7 7 Seﬁf‘%?‘r'ﬁ@l’ﬁ“%@i”re P?@f"@grr"r rersn- t'“GSWVQUPEIEWe %mﬁéﬁfﬁé‘@ﬁ@@ét i on of
t he tubi ng hand@preffatilsinsinzan cbmpéhasdtrdnmoﬁQwhﬂch@ﬂ&d@fbuﬂe&gthafo Vdi'trféh i's

talled af t ly, th
ot e ot YRR SRl BTSSR LI, e
previ ously beehReatith dfledotshown i thegrawings, hevaleedouplipadr $tausoflgmeyibe 5 A
conventi onal _cproviabdBeind o6 of ocdrmithiaith PO 9?]2 8ot @Jﬂné&oﬁ?@?ﬂ%iﬁr{\ Fi gure
Ita

4) is securedgto ousi n a su

connector 98. Th&d BE‘WW@%@Q? %@’r%m Qh %@h’@\‘“aé ek’ﬁ'ﬂ)ﬁﬁorf%wdmﬂut i t
preferably i nckxemsl sarvicernd caitrol llpe.oduct i on bore 100, an annul us bore 102

and at | ea one s 04. The.tubin anger
producti on%gor e 24qus{éngﬁ%?er a fé%c{:sgr#r?eq%@’g%M’heepr‘iﬁw@H? e P‘r%gp
producti on bor Ehefémcs?"@C%\F@mﬂ@ui@ﬁasﬂ@mum@ﬂm Brasifiosrthg retunmbiagingbi ng hanger

an gulb us bore 2fhehss mmommleh ertﬁﬂr@'}b%%rﬁg inftfe éri?nﬁlu& Bér%%& H&@PBB B st 4 us bore
y an annu e ternativel er annul us
bore and the {c"ﬂﬂ@l ﬁﬁg' {Opgﬁa“g%rﬂﬂ“@ %TB Qé‘tﬁrﬁ%fﬁ? E"&tc@s‘%ﬂ resitiere 1al | ery
110 bet ween t hthe means supplying the pressure to the servlce and control conduit 42a should fail
25  forany reason, the return biasing means 78 will either retain the gate 62 in the closed
position or move the gate from the open position to the closed position. Thus, In the
preferred embodiment of the invention the gate valve 44 is a “fall closed” device.
In an alternafive embodiment of the gate valve 44 which is not specifically
ilustrated in the drawings, the actuating mechanism 64 is a pressure balanced
30  operating mechanism. Consequently, the return biasing means 78 would not be
required. Instead, the compensation port 92 is connected to a pressure source in the
same manner that the service and confrot conduit 42a is connected to a pressure
source. in order to return the gate valve to the closed position, therefore, pressure is
infroduced into the compensation port 92 to force the piston head 68, and thus the
35  gate 62, upward, In this embodiment, the gate valve 44 would be a “fail as Is” device.

7



t ubi ng hanger and the christmas tree without the use of an annul us seal
stab. Finally, 15 each tubing hanger service and controly sengbér A4 1 s
connected with its correscFondl n christmas tree service and control

conduit by a cont r oRFETIRHAIW tofrigyrerh 8 represppiationeE the tbinadangst 18 isehown abs and

thei r manner oflaridas had welhéaamolsing JaevHidnod [ﬂgalléaagﬁé upp%ﬂé’nd%’f%lvﬁaﬂl BB (diee are
| udes 't he

wel | under st oo chri st
typi cal means %n ot Eﬁ%%tw?%lhee%lﬂ?gr *&“Fﬁgﬁg C?‘f[(g&? '?Wegdbﬂtupﬂgﬁﬁ?%@%t i on and
20 annul us bor eébowm®hich®as pradodslyrbeemtamnécie to gueﬁdimofﬁmwllh@dmodsim rol

condui ts 104 Wﬁtébnv&r{ﬁéﬁa?flﬁ%gr%ﬂge 8o BRbrRS s AR ARG RL gl noo (ot

shown). The tubing hange use | onal flow

conpl etion sySPefed @Mo%gf“’ﬂan‘ﬁ" %’ilﬁ*d\ﬂHﬂnW@Y@ﬁUéab@Gm@v@B Tfnen order to
maxi m ze the bengfins e 96taebs Hﬂ@n{%dﬂmﬂﬁfbd@preFe'F&Mﬁél&dé@é%xﬂ%ﬂs' ng 94 is

preferably spemqriw'?lf_l%j ¢ons uct ed accgr dance with anqgther aspect of
the present inPERHPER IR ANiARgHsPoEs 'bq}raé‘ gtlegshenggervigeesngd cpbigki ng 94
conprises a cembndit 104 rEhelding hmgerlprddactbnbdsfed4wﬁl‘éferﬁbi?i:@fn@&bd/tofﬂ%lr nomi nal
portions orqgo Jp%&m . N ters A B,
C and D. Inogdgﬁlﬁhﬁ#ﬁtree tho ?‘%O'%nlgegi %Hrog%g}&ilﬁ(%o%cmliagf aﬁngeen t he
bores 120 and lgnger Bais bog 26ds Wﬂmﬁliyaqohlyecteﬂéo%an!msmatséreasanmﬂustmee bore of
the BOP (not ShO%))aN‘éHrﬁhs‘s@al%@Wtﬂ@@mﬁtﬂeﬁ(hﬁe%kbh&%@r%%@bﬁ&e%ﬂd during

installation and rko he tubi ng hanger rnses
either one | af§ By E??MP'WBQE%F“E‘& %ﬂ‘caéee‘ﬁﬂhﬂgal?ﬂﬂ"e%é’@"eﬁﬁ o he first
and second seartubmgri'@agerﬁﬁd th8 Ghristmashired thow1ihe usslofen ahh\méd&lm raager 10.

Bore 120 c r I du ul ar sealing

cur faces f o peoyuehy biberieRioe e St reh B P KativiteBu BB, Tt

Packoffs, as \MCPTFGSB@"%QS?GUS:#@MFMGUWG apd ﬂmh‘bbwndthwydlcamtmﬂ/dgnabﬁah . bore 122
{ubi g hanger Vi1 mauy e e SRl Hep A Pl B TRl N 7.
First, the wel Pﬂfiglal%mgrpﬁareg%llpgc?qrs&qﬂgiéraﬁagﬁa E'?ﬁﬁ\”@étﬂ'@ﬁﬁ?%g%a%) conduct o-r
housi ng (not sksiudys thetypicammeaes (natshbwajctaostoting fidy thidugh theprddubifl ah@ t he
art. After ofri I | es, d a. first

casi ng hangzgr %%mhbtg\%}% 185, 1I0? QRJ& ‘B@ﬁ&"% ﬂql?sée(r:‘ggse né °8'ﬁ%°g%°ﬁ'§§f§q9ﬁ?é" Bt romis

| anded on the mmﬂngmmamenﬂwnmnmuasmmw@ 94. The first casing

string is then Cenﬂﬁkfﬁfbldgrhah%@ 104 darﬂ@ﬂlér@r us@EﬂF‘n Qc&%%ﬁél b Bohfieddst al | ed
bet ween the casjin d_t he
syst . stclTas th shown in Figure 4. ?Irowever n order to maximize the benefit of
the tubing hanger 10, the wellhead housing 94 is preferably specially constructed in
25  accordance with another aspect of the present invention.
Referring to Figure 5, the wellhead housing 94 comprises a central bore 114
which is formed with preferably four nominal portions or bores 116, 118, 120 and 122
having respective diameters A, B, C and D. In addition, a first support shoulder 124
is formed between the bores 120 and 122. Bore 116 is nominally the same size as
30  the bore of the BOP {not shown) which is connected to the wellhead housing 94
during installation and workover of the tubing hanger 10. Bore 118 comprises either
ong large or two individual annular sealing surfaces for the first and second seal rings
28, 30 which are mounted on the fubing hanger 10. Bore 120 comprises either one

large or two individual annular sealing surfaces for preferably two casing hanger



- - - - d a‘-
10 well Is then drilled to a second prescribed depth and, if require
second casing hanger 130 having a second string of casmgeﬁg@ggpﬁﬁg

h fromls | and oul der formed in the bore of the first casing
Laﬁégrriza Af tp@ﬁg%ﬁe%@‘:%fgsc&%??? REoW-skipallnghe darpetarai thedora 2listhetit  bore, a

packoff 132 i s dianstierld the waktiteas Boustg@4second ca5| ng hanger 132t ?Inﬁ tshe bore
suspended ther of f om o~ ABan IR g BRAT iR b dehrabf Wl sraimat Soment o
|Slrjnsf ﬁgdﬁgﬁ g[)reFééU?ﬁﬁm%ITy FlrsthfbewaIMea@hdnlajngﬂnsde &l doheectadits BY Stflnng
hangor 130 or ot RolEi R AR e R B R R BT e
wel | head housi rf’g er ‘Wmthem@gqr@&@ﬁﬁﬁpfﬁﬁﬁ@ﬁéﬁemalf@tmngdiaegbrﬂﬁsforce t he

| ock ring 40 |rﬁamn@aﬂ@fﬁ@@ﬁﬁ%!n@@uéﬁﬁn@ﬂﬁéf@frdnﬂsiaH@eq?ﬂftﬁe ik P1.‘%42r?;eb¥rhl ock

1 Sy be s ean et Bead oubo AR g Sune s hsrsmeniad E‘é‘?ﬁa‘f«'%lﬁ@rebor ‘.

nanel y bore 118ndagackeffti2dkirstaliddimteenthedasogha@er B8 afi@helRA 1fgg¢g@a|1ﬁ§t I's
511 1t om0 L A By S
\é\glifrn;h?sﬁ?? gg‘%@%ﬁ@?ﬁ%&@@%eﬁmﬁﬁiﬂg pirpasihgsuspersled tBrefom i leadedidnikel y to be
damaged during sn@m&mwnﬂfe HoREof R st e hhiza%etra%é a&\yeﬂﬁeg%maagasq I ng

Th hetub| er seal r|n orma reliable
ggggegzal ns;J st ﬁ(&lnwlcﬁﬁ'«g%g‘i w@a@wﬂ'@oma p‘i“f‘f@ 1385 Wgtalieéﬁg@reewthqseva ﬂe an
ef fective barr |Ce$ingda1wdﬁoah®thmbbz‘e1bmrlereqmtédldmm@r@(befsﬁi§m eé%ﬁélﬁg\l neg ' the
Bbsence of any cauf e BtpEndclicforbi i ue et RAPCRARHErdshg 4 300 anot her
2n§ggfr6rent of yﬁe‘f‘%‘?ﬁgﬂﬁéﬁﬂﬂ@ﬂ’el ﬁmawethewm@awermowmethpms@rmngu nvenL| :)2 i s
i | lustrated inshspgided tl?areffﬂﬂﬂsld&@fé&%n@%ﬁ&ﬁ on%thérmiso%m%bﬂgﬂ n[ge}[%oc

f erenge _nu I'se an
ol us bore 3B SRR ARG HRa R e Wﬁf&?\@ﬂh%ﬁd@ugw and'y
| at eral |y t hr otigtiocking riaodre! 38fis adheated t&fo%ﬂh@lﬁbﬁfnga@%awpgs lhgnger from

eneral ly
axtal 'y € ongpfeif e (BREL 245 FERBMONE A0S Bing RenolPlodfh ﬁsaﬁwsrgm he tubi ng
hangery In addF“i?"tS’W“ ‘rt'ﬁéur?@bl ng hanger includes a gate val ve 44 which

conprises a gate cawis, ﬁn%@%e@@ﬁthﬁﬁ%ﬁeéﬁoﬁéﬁdé{c&@hgﬁ @[ﬁ,g%\c/;% 14 of

®The gate
the tubing han e al | ally with th
cavity 206 f orﬁ%ﬁ%ﬁb% ifﬁr iNst Whidh tha se I rings 28, 30 may seal. Bore 118 is distinct

from both the drift dfameter bore 122 and the bore 120 against which the casing

25  hanger packoffs 128, 132 must seal. Consequently, the sealing surfaces which are
formed in the bore 118 are less likely to be damaged during completion of the well
and installation of the casing hangers. Thus, the tubing hanger seal rings 28, 30 will
form a reliable seal against the welthead hausing 94, the tubing hanger will provide
an effective barrier between the well bore and the environment, and the pressure

30  within the gate valve 44 will be appropriately contained In the absence of any seals
between the cover plate 88 and the body 12,

Another embodiment of a tubing hanger in accordance with the present
invention is filustrated in Figure 8. The tubing hanger of this embodiment, which is
indicated generally by reference number 200, is shown to comprise an annulus bore

35 26 having a first branch 202 which extends generally laterally through the body of the
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208 in the wall 14 which is preferably closed by a cover 210 that is

I deal ly renovably attached to t he tubi ng hanger using Wepqéﬁqggf@@means
such as bolts ﬁ ot sh \Mp n additjon, the cover 210 Is optinally seal ed
to the tubing ¥ Hméfﬁe fv@a%%nr@wt%?? &R & Ferond bianclpA0R which@xtends he

enbodi nent of tg&aerally\saiallytbmugiﬁﬁe Bdc@@etk@erﬁhﬁ'ﬂfs@brgnchtalﬂét%p?of‘{ﬁét ng4 s
osed across the first

h t 2. Whi,ch
branch 202 pet s ARGt sP kb ratost i oals S ddmrbheomPristRAch | <
i deal |y a fl oatdRivgrady206 tahextents laistallp thedugR thé vial 14 bithé @bing Baridae seat s 60
di scussed alpveendhiy cﬁﬁﬁéﬂﬁﬁéﬁﬁ??rsggrgncﬁ pii7) bﬁ16 eda% ggh{%@b g%rr?'litglti] E%%VB\?\;M zﬁalt <

214 or, as shown in q
attached to or 28wl idevichiis grefpapl cba@ ttymverzwthat inidealyiremoeblynt , t he

cover 210 pr ef etiadneittd NehigeighariionRir oA St fdard, bt s Yhidln ﬁ%ﬁo&.ﬂf ough

val ve 44 whi chICHARAE sienatbls el e o%“%{ﬁrﬁéh%zéerm ARestpip st br anch

22. The gat e vahmdar4dal@2.t her incl udes an actuating nmechanismto nove the

gate 20 62pbet wee n sverse haole 66 in the
gate is of f1s?2t frorranﬂl ﬂg‘\‘?v&%?shéé{‘g%“‘?ﬂ@e&@%@“gﬁ”ﬁﬁ ‘ial"Sﬁ"'Fﬁ n which
the hole 66 |sSaY "Y"gtﬁé@lﬂwsﬁﬁ geled2 whichie Sidablyatipprseiscantie firshbihgiaoe 8. The
actuating nec ha@meﬁ. 4 pﬂﬁof%@&y\mfs, bfs, méelsT: Mérlfﬂrhfkﬁis"i’de%@f é’ﬂo%ﬁ egaé?e‘é t “"

conduit 42a thﬁ #) I.ent ﬁaﬁgﬁﬁnera vertica

addition, the AeItR S %%U%?&ﬁawesmsﬁe&pm{wahmcaa@eof the
act uating rrechétient@:aﬁoﬂueﬂshsmﬂmad?ms&hmbmnﬁynw&@d\éd?nﬁn?@algéﬂr@aw via a
val ve st emqé4. | ure

under st ood 1t%hat &"3} er%‘at[é edt“a lfrr[)eﬁin?%qdl@ %ﬁtcg"%g'é/e'"&&eéfe‘ée'\?nﬂienl n the
scope of the pPR®EAI0 Areforably !f‘@’ﬁdewﬂ%&whph eligns ith tha treough\bioteg i86' coul d

extend | ongit udssawiﬂyzimb Qeﬂn@% ﬂB\UEéﬁgg&mg%uéhrtﬁé%ﬁgvéi\@%%&éﬁ gg reof.

Thus, the gat % ?ug |ntersect the fi provi de
a conveni ent Serf ? ﬁgﬁgrrqlqsﬁg,ap e desbbrangh22i he first branch. In this
exanpl e, the cover TMQethvalﬁemmen-mmﬂémdctﬂ@hr@pﬁé%ﬂﬂsrﬁfb%oﬂehﬁe e cavity

ke T, S ok 5 0 R L R B SE B, 2
annul us 22 thr ﬂ;ﬁ AW PRRSGRA0, ardl anfopempositigs, in wiicihe hala géis aligried Withdiet enber
2004 Also, al ﬂdmnegbagapas SHoRh Pirgird 8 TR ClbgHYRstharinl fiot SRR gur at i ons of
the annul us positioned in a service and control conduit 42a that is oriented generally vertically
over the gate 62. In addition, the actuating mechanism, which can be similar to any
25  of the gctuating mechanisms discussed above, Is connected to the gate 62 via a
valve stem 74,
Although not illustrated in Figure 8, it should be understood that other
configurations of the gate valve 44 are within the scope of the present Invention. For
example, the gate cavity 206 could extend longitudinally into the tubing hanger from
30  the bottom thereof. Thus, the gafe cavity 206 would Intersect the first branch 202 and
provide a convenient means for installing the seats in the first branch. In this
example, the cover which is used to close the opening that the gate cavity makes In
the bottom of the tubing hanger would not include a port 218. Rather, the first branch

202 would communicate directly with the tubing annulus 22 through the wall 14 of the
35  tubing hanger.
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bore 26 are considered to be within the scope of the present invention. For
exanple, the first branch of the annulus bore coul d extesdhgapsrRioky

| aterally through the tubing hanger and communicate with the portion of
the central bore of Alshealineighimetdbpleted &i theFigured) athet onfimeatiorsofaomulhe seal s

whi ch are enpl oygelod ae%&?skueteéa% Bélmrpghé‘éc{&gsgftﬁeg%%ﬁr‘eg xpvenh?rbﬁgqg{;%—ﬁﬁal o -

this exanple, t e second branch

the first branc H’@Waricﬁtof)tﬂﬁﬁnﬂ% b@ﬁ?@?@i@ﬂﬁmne@w lgthrallyt thivuglgthe dubingl us. | n
addition, the g&ﬁn@eﬂmh\t@nmmlbéie wirehehHrnGs B8 chatsh Bir c%ﬁqhé ﬂe IRk Sin he top
f th It shoul 44

o ine ubing heIiercxafLle e Otk spplcE (B0 (AR BB e
through the annwlihsadiousn®anp tiexagpltahe ot brirkhe0R SRich@gersrbiy he i ndustry
as being a rOb%ﬁglt@Jﬁqa![{é%r’nmlfi?stﬁaﬂ&tjc[?%nrﬁ%%%éwatu%ﬁ%%%grw since the gate

val ve 44 may be oper at et fated with
running and r et3VEYS. 1g adgitias) mﬁéatplf@l’g%wmtdﬂ refarably be frstalled! if bmatihémpgiﬁ the 15
annul us bore artﬁe@bmghg»@eed Furthernore,. because the gate valve 44 I|s

oriented erally In the tubing hanger It occupies a m ninmum
radial cr ogﬁd]sectl o“ﬁlou A’P@&p@ﬁaﬁeﬂmmpﬁgwﬂmom apeieaivoand al | ows t he

t ubi ng hanger teficotrpeans éoraontroih@fiuidRimhroagiRe Mnofly 6ble2B. BRS Satesvesever al
e e e TS SRR Rkl S 4B R REBI s Koy o1 . o

enbodi nent s t hé\ﬂ@@ﬂ"er fiReslbe gl valerit4 mayt eparatedimranotaig\ias e and eMpetevar i at i on
of structural aRsbcRRRIVAhIrGHMHg A8 tridvig Wréhh@ Eﬁjgﬂﬁ%@ﬁﬂoﬁ ﬁa&ﬂﬁkﬁ&ﬁf ust rat ed

principles ,@f t he B vent i OP[[‘ For exanp var i ous enent’s
in the differ &SNS REHTIEalRd,F %[Eerﬂ"tS’Fbe%qu the aateruaiveeﬁ inotienitddl ust r at ed

above. Theref @eaeralwmalawppmedmhgdiaagmoatfc%cd;ﬁbsléﬁn:ﬁ“ﬁﬁlﬁiré&!&%résg-sé&%él al |

Wt 15 d 2!6*‘*%@"@”%%@%“% §ei R AR e e i a@moisE gener al 1y
annul ar body; odugien hereanddevral eervibearel oshirat boreliends gener ally
| axially thr ough t helt Q@dee r&o@ﬂz&%@ﬁﬁf'vﬁﬁe {HQ Pes%'irﬁgntﬁKESQQé:én%gcﬁpgl Nt er al

axially thzﬁugh Itthet tﬁ é, g Bnul us %h

first branéh whTERNi%Ne pisiored papodigents @@ﬁ@r’ﬁPﬁ%ﬁkﬂﬂ iathessigoricdeelamah;  and
wide variation of structural and operational details without departing from the
principles of the invention. For example, the various elements illustrated in the
different embodiments may be combined in a manner not illustrated above.

Therefore, the appended claims are to be construed to cover all equivatents falling
25  within the true scope and spirit of the invention.
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a closure nmenber which includes a gate that is noveable generally axialfy
across the first branch between an open position in whichsgybobsr 2dbgt he
gate is 10 al%ﬁé%ic_lﬁm&ﬂ_lﬁhe first branch and a closed position in which

the hole is offset 1f r om #BRg hEhded whid The tubing hanger of claiml,
further conprising: a fi rstganngtrj I ar gg&ﬁ&mﬁ%ch I S positioned between the

body and a central bor®9%erally aeuaibedy; housi ng i n which the tubi ng hanger

is supported; 15 a secanslo@ibfitt e #8Rh e¥Bids en the body
and the eg"ntral bore above the first gea @ehé'a aﬁ[ Bﬁ’g ﬁ"%v@&%h the gate

is at |east’ partially ;ﬁ&s’%”f‘vBﬁ%ﬂea’m@hmﬁ@dﬁgeaw@mﬂymghmmmmw from
bet ween the first and aﬁ@aﬂﬂ!ug%aﬂe%omﬁﬁ:ﬁﬁ BerféFa@f?%%gr ﬁygt{)ﬂb&&,ﬁl gate cavity

i s contained th F secon seal I'ng anger of
claim1, furteP % ??@P Vé"'@b?’?&ﬁ”d( r@\ﬁ'ﬁ“c?ﬂdext ends general I'y axially

t hrough the body bet memldsb&mgﬁlﬁ@mml:ﬁcMeéQQat@fthaftB%Sﬁé@blé‘gsﬁ?ﬂhg
ses an actuatin hanl sm for

wherein the cl furt

the gate whi Cﬁ%@’%&@ﬁeﬁfﬁggrqnﬁ gﬁ‘@’eﬁ%‘ﬂﬁe{‘ poﬂ't'o"]‘ﬂé’htcl]lﬁlhﬁ’& imBegete ivf claim
3, wher ei 10t halignedwdihithedirstbenainasta clossdoitersin whichitiss Kl WS b OV abl y

di sposed in thg:gapdpit and which is connected to the gate; 30 neans for
conveying pressure to a first portion of the conduit to thereby nove the
gate froma first $osi {Thekbing hangse cbelaimpio&irthéraompdsiog: means for novi ng t he

gate fromthe second Pk b@{hlérgeélglﬂlcmsrp%gm&%%l' %W%E&eﬁtboéylgg %‘fe-‘(g’?% eﬁOO

wherein one o first and secon SI'tToNs co
position of t %re ?é’egﬁ?&dPﬁ'é';"&'ﬂ%'CBS?|WWIMQ§EEWIeswnd&ito t he cl osed

position a6 the gat e. a%eco-ﬁh%nﬁﬁlﬁﬂs@gl vnﬁ’éhg§ﬁosﬁfon§d Bétih thd DSy ¢l MOVi ng

nmeans conpri ses ni cal bi asi ng nean
np ntral bore above%le first seal; g

a gate cavity in which the gate is at least partially positioned and which
extends into the body from between the first and second seals;

wherein pressure within the gate cavity is contained by the first and
20 second seals.

3. The tubing hanger of claim 1, further comprising:

a conduit which extends generally axially through the body between the
gate and the top of the tubing hanger;

wherein the closure member further comprises an actuating
25  mechanism for the gate which is positioned in the conduit.
4. The tubing hanger of claim 3, wherein the actuating mechanism
comprises:

a piston which is movably disposed in the conduit and which is
connected to the gate;

30 means for conveying pressurs 1o a first portion of the conduit to thereby
move the gate from a first position to a second position: and

means for moving the gate from the second position to the first
position;
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. . . . i ses rreahs
6. The tubing hanger of claim4, wherein the moving neans conprise
for conveyi ng pressure to a second portion of the conduntsgmd;[ﬁbe,l'g)og;

separ at ed

fromthe first portion o

the conduit by the piston. 7. In

st d ppski th 10 flow
mbi nation with the t uBi9ig" A% T3t and jecond ppsifiond carreshonsiagming open |
ggrrp: 2? i Ion sysnc@iﬁomnﬁtbmgmamﬂueemer@smbﬁccﬁfelgaﬁadklicﬁﬁéc@ﬁéhl [ﬂ:s hbflfgd housing

which is positqaﬁé]ed bel ow the christnas tree and whi
bore In which The

cl'udes a central
t ubi ng hanger is supported. 9. The fl ow conpletion system

im7, wherei f t héTheduttinganberros cidit 4; WiBlein8S mdling FRS%s M | ar
ggaﬂ ﬁlgjmsurg‘ a%&ﬁﬁ@PESi hel,d he first and second seals are’sealingly
e

engageabl e.

10. T

ow ctonplétion systemof claim9, wherein the central

: _ X A > \ . . : 'y the
bore conprises: affi rsTt"'eﬁbt!hlr’!gmangemflclagm 4 wieramghemoviig MBansSconprkaal _
saro as 102t akandR el 6 4S8 AB AREL AL D it O

hanger; a secgrnd ﬁOI’tIOﬂ on which t
forned, the 3@

east

BdReifirslrortion ef e wpadyity thegpisbarer which is | ess than the

[ [ TNoY- St g 2T A0 ' I.nst Lch opne or nore
Dackof f5 far corr exoonayooion st} o bl Aahdd?br 43 Bined b olat B abi o the

packaf fs f1

third portion RaiPAGCIPNFYSIRBMdichmmeRsess [ ess than the di aneter of the
second portion. 13 a christmas tree; and

16

20

25

a wellhead housing which is positioned below the christmas tree and
which includes a central bore in which the tubing hanger Is supported.

9. The flow completion system of claim 7, wherein the central bare
comprises at least one annular sealing surface against which the first and second
seals are sealingly engageable.

10.  The flow completion system of claim 9, wherein the central bore
comprises: .

a first portion having a diameter which is nominally the same as that of
a BOP which is used during installation of the tubing hanger;

a second portion on which the at least one sealing surface is formed,
the second portion having a diameter which is less than the diameter of the first
portion; _

a third portion against which one or more packoffs for correspeonding
casing hangers are sealingly engageable, the third portion having a diameter which is
less than the diameter of the second portion.
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