Tubi ng hanger systemw th gate valve 7 Septenber 2004 This application is
based on U.S. Provisional Patent Application No. 601197 3@gtembbr 2004nas
filed on March 24, 2000, amdrldgSanBrovrsennath BateniiveAppl i cation No.
601200, 239, which was filed on April 28, 2000. 5 Background of the

I nvention The pr esefitis applieaton ishasealon s PravisionklFatengaaages NbOr a f1 ow
conpl eti on syst | || o .gas froma well. Mre
particularly, t@?_glb’ﬁ\%r‘{{hlﬁ:ghb%rg@‘a%&e@&%ﬁg&go%ﬂ?‘ﬁld'shgrﬁﬁlé'?” PN conpri ses an
annul us bore exAReloTHNG SHBPAPI% which wasdiddlon Aptitasr 2a08r ough and a

renot el y- opey aldekahaaef @ewehph for controlling fluid flow 10 through the
annulus bore. In a _gonvent fonal flow conpletion system a tubing hanger is
landed In a wel | heXef MEFst invpniigs relptes & 4 tWanehanger form fowsompistion systamof a wel |

bore, and a chrifeisssd totpiaiacd 6il & GAYWRSAH £dlell, MdrdBari@Rriffind (hforiG] afad housing
t | east one tubing

over the tubin k. The.. tubi hanger supports a )
string which eg? Q%E‘SPE‘EQ&PWH%“ maﬁgﬁiﬂn@%ﬁ%ﬁ%@%@m@wwlw verticeliyduct i on
bore within t héhereiiongh andrei remgoteliraparalpe clokued membe forebnt®ling fuid wndi ng t he

t ubi ng strifng. tﬂrgug@lqgér{ng sbbéfe tubing hanger conprises at |east one
vertical production bore tfor communicating fluid between the tubing string

and a correspondi n§ asPeEntaradiewsempletion sysiem aubing hengettis aededdma t ypi cal |y
at | east one veleliicad houstawhichSs RQE1Bd hGhe ﬁ;ﬁb@mHaio@éwe[PSor%Léﬁh% cﬁl‘i‘s&%%e“ the
re in the chris

t ubi ng annul us, a 20 rrespondi ng annul us bo mas tree.
- Furt hernore, tﬁrgg%t?ﬁ?'??ﬁteﬁg%%%fog Oﬂjg wElea? hausing pyer e twkinahapger: iThal ser vi ce
and control cofubirigttengss supporistisastdni tubingeoing waich Exterdd iaine watbdre Gl cal s

t hrough t hest ubb#@s BaAIGFod ' : | | ocated in or belowthe
t ubi ng hanger. Durisn,g | fst Féﬁ"gﬁ%ﬁ‘m@ﬁ_ e\}\@?r@osyenggﬁqapw USRI Eonal 1 ow
conpl eti on_sysEWRUNdDgthe fbinaghinaginiaeitey the tubing fiengeo camprises atdasst aral | y remai n
closed until ewértiedl probtioiidrs forBsmmunic@fhgGiuiddeRleaMat Bﬂ{gﬁﬁlﬁ'@taﬁ& gl "BOP") is
connected to t e\@ﬁ(l)'ﬁbgag h&ﬁshg‘%" 1Eiovy?e%ver , . after (he “chr LSt s tree or
BOP is installéed o RIREUEYOR RereiibIe Priistmat free ane iigally b i9ast opp vettiaal bor e
must usual | y bansisber forsoairuoiaating fuid betveerghefubkh anriulieiznga annul us duri ng
product i 0N 207  Ehifeaibring RAndidyER At usﬁ;{ (] rkover. 30
In prior art tubi nbk!J hartllge?s fotaﬁghtﬁ\gg%%hﬁ%n%' ?P@%Lrﬂ% H%{‘"B@ﬂn%g?f ens, a
wireline plug F‘éyﬁ%ﬁw@am@om&%w@ahﬂe@@@ andh eontratsiondyith angemmenicaiihgis bor e.
However, each tortbifluldabhdRelndhemicaE tYdtigh B iRy Hahyst & it éSr?o@i}ioQ‘r%ec' al trip
froma surf acelo}f%ééf.l b%or&o&g , .although several versions o
hydraulical |y actuat@q Qe PMHNGNaRISHt ol 1ing f1ow t hrough the tubing
hanger annul us bor &ulayiestbllation gratvwerkoest of thb esiwentisha@isw BavglofioRlsydtéls, mMost part
35 been | npsacb GidinghanddBhGARBbre must typically remaln closed uniil either the christmas
tree or a blowout preventer ("BOP"} is connected to the welihead housing. However,
after the christmas tree 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.




1 7 Septenber 2004 Summa of the Invention In accordance with a first aspect
of the present invention, these and other disadvantages; g brgePsdr art
are overcone by providing a tubing hanger for a flow conpletion system,
t he tubi ng hanger conprises a generally annular body; a production bore
whi ch exteno@mmag[@hmgmagﬁ @nl y through the body; an annulus bore which
ext ends generall y axi aIJa\éP%wou h the body; the annulus bore conprises a

general |y | at er al Mf39e8t Aé qrgthaquctcg Heceregentdnyeniiene tese yansk plhier
second br ancdisadvantdgés §H PRUrior ERITRRI oWRidAi: B BRIVERRP aduliAg hah§ét fot & flow

noveabl e generally axially across the first” branch between an open
posi ti on i n SHREHCR Rytem|  the, dubjRg hangen  qoginEses \a snenslly rannglar bbedye e and

a cl osed posirbd@iioh bovd iwkitht HEemRy ?eﬁe‘ial@f iﬁzﬁﬁr thfdﬁ@httﬁg pold§:Shn aRhANSRord N @

second aspect of the gr esent inven | Ow conpl etion systemin

conbi nat i on Wiitth exiseds HSNRERIN ARIY . th&ﬁ@@rtﬂ‘?naoqy@ they @nnplus t bgg prasprisss a

provi ded, t @nesansjmmamm@rblraﬂcngmmaq NEbrcERA tbreﬁgenéié‘!ﬂr axidRddcBR@BrdHHS! N9
which is positi el ow the christmas tree and which 1 ncludes a central

bore in whi car'i'dt?lé?qsﬁfﬁ REMRES gidhich jcomprisesoar gale that 'érf“@\‘ﬁ?@lﬁ gengrathf axigly

present i nveftdserthe fifebidieh %gtﬁb@ﬂ%fopﬂn?bsﬁi@ﬁﬁﬁ WhRA a%oléﬁa%a%a?é"’@lénaﬁ feal
which is pomﬁkﬁned bet ween t he boﬂ% the central bore above the? rst

seal, and a “J4t ©eclsh pranch apdi & Floged pgaitien F’BWBFhItBﬁéplep&r@ff%lf Ry s ﬁfﬁbned
and which exasgmds into the body from between the first and second seal s.

Furthernore, the tubing hanger includes an actuati ni; mechani sm for the
gate which is podhtd @ﬁ‘% d gspect A {heiRresanhiinyantier adioy exmpletien gusteraln y

axi al Iy thr qagibiridien b@ghy iR an hﬁn t&:co?d?hq]‘tdl thel ikt astp@@t FsuPidWieHaWr of

the present invention permts f rou annul us bore to be reliably

control | ed 3R CPBRERIRY: I%&Qf‘?tm?svﬁrﬁ%oﬁﬂd fhiellrgad dvouging evhiele is pogifened n
addi tion, theigW eesdnfistnysttrddand@hieRirRIgaY aldentrl Kpd triwhiel Y wbitg Hangat and
second seal s wi t hout the need for separate sealing neans for thi S purpose.
Fur t her mor e, $fRROESEhe gate and its actuating mechani smare orient ed

general l'y axiall yn whtelmua»dtrﬂi@ntbﬂmgweﬁiﬂﬁﬁ/énhdrh%ecﬂuamgrr@ng@r@% cOIRgRses a
m ni nrum radia 0SS-secti onal area of the tubing These and ot her
fond emyde

obj ects and®§ sgR! winieh jsr resitioned hetsendhe W’Wa thﬁé‘ﬁét"a‘eﬁ%%tﬁé?l‘{e from

the follow nige et aehfedndi%sgdte RiavigNin Whith the §aleab &8 Id-Rt bBRiafE pOSTRGHRA 4Kl
e nunbers are used to denote

i1 ar " cofTuRe e MERke bafy BRI behfisth e ek and sscond sesls Furtheror, 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.



'2'7 Septenber 2004 Bri ef Description of the Drawings Figure 1 is a

| ongi tudi nal cross-sectional view of the tubing hanger o;fsé;ﬁgmb@,rmnt

i nvention; Figure 2 is a longitudinal cross-sectional view of the tubing
hanger of Figure 1 5 taken through- the tubing hanger annul us bore and

annul us gate val ve assenbly .depicted in Figure 1; Figure 3 -is an
enl ar ged | oBdgfiDesrn biesla roSlonaI vi ew of the annulus gate valve

hanger of the. %?bgéé;%tﬁ'ag o Koot i o BB ARG b ahioponal 11 ow
conpl etion ppsenéimentipliure 5 is a representation of a well head housing which
i's specially C%%Ferzlréfa%hgﬁﬂaméﬂa%?%%e%c el e B E Bl e o ééqﬁ‘l-gﬁrese”t

| nvention; Fjgure IS a represen of Figure 5

with twe @WOH%GEM"I%@G% anhidusshhane arkbarkiulys gate Yalvs agsemblgsent at i on of
t he well headbpmsﬂmgu,gﬁ Figure 6 with the tubing hanger of Figure 4 |anded
therein; and Fi , is a partial, longitudinal cross-sectional -view of
anot her enbodi ngﬁf"e Y ap ﬁ@a@%!onglw@ﬁlmssaecamef vismedf éretannuluegdte on.  Det ai | ed

Desription ﬂfvehbgenm}&i@idt@ﬂnpﬁmgdl ment s 20 ‘Referring to Figure 1; the
t ubi ng hanger o theﬁg resent jnvention, ch is indicated general ly by
ref erence numbel'9YG* Q'%%ﬁeaﬁgﬂ‘?f(g‘%bfﬂmgq%?{@@qmﬁ@ntfievanh@ad housi ng of

a convett i dwetdlled incaeonoantibed! e coHtEtRM srghgfﬁordl ngly, while the tubing
hanger 10 is SI n._man cts to the tubj ng hanger disclosed in
applicants’ mﬂb %5"?1 %@"@ﬁ?@ﬁ?%&m@d&%?%wmﬁwﬂns 437, which is
her eby. 25Obﬂﬂﬁustpdftmuaejwiﬂeﬂxehmnrigyaan@irefiﬁapﬁ;seﬁtqm@mﬁmhanger 10 i ncl udes
'?Féivai;gnﬁf‘é‘t”?ﬁﬁp%“‘y*%?e'sm%ﬁ%%’é‘a B Folsiha i e T o | e
fol | owi ng &8Y4Rthasgersiande hetelni ng hanger 10 corrprl ses a generally annul ar
body 13shavi ng Qt;t [ 14 which
Adur ﬁser'épres&{t&foﬁ Bgtﬂé%eﬁ%%?% reGCW(gu ﬂ‘é‘%b

forns a |apdin apt e B pondi ng

| andi ng sh %'?gd‘g?ﬁ% %@"ﬁ?ﬂﬂ‘ﬁ@*wq head housi ng (not shown) . The t ubi ng
hanger 10 suppd?gweaiséml d:dﬂ?!xﬂﬂs—s?écﬁéd%ﬂw%@o%bﬁz@r&ﬁﬁ into the
' |

wel | bore oduction bore 20 wthin the 't ng s{rlng and a
t ubi ng ann&{lﬁs §'292‘u?9968ﬁ‘ﬁ?ﬂf§3?'}§§“’?"&8ﬂﬂg string. In addition, the tubing
hanger f ODelatasD iégits on bore 24 which extends axially

t hroughgt he bo‘i’%éfe]'l%ng to F"lgure 1, the tubing hanger of the present invention, which is
1ndtc_ated generally by reference number 10, is designed to be instalied in a wefthead
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



- 35 and communicates wth the tubing string production bore 20, and an
ahnul us bore 26 3 7 Septenber- 2004 whi ch extends througly $ésemegy2dod from
the tubing annulus 22 to the top of the tubing hanger. The tubing hanger
10 al so includes first and second preferably metal sea[ rings 28, 30 which
are mounted on the outer wall 14 and are adapted to. seal against 5
correspondi ng sealing surfaces that are fornmed in the bore of the well head
housi ng. Furthernore, a first profile 32 for a first wireline crown plug
(not shown), is preferably formed in the production bore.24, and ideally a

second prof i waicBéxibmis tarosghhe Body W FehitREuISHENMAUDS 280 (RGbp Mm@ s al so
formed in th ri)q ductlon bore 24 above the first proflle 32 Thus, in the
event the christnas tree needs to be renoved fromthe 10 wel | head housi ng,

at | east one and Theditingdishgertifelse incladesfirsi gad seayndipecterably aelabgbal | n t he
production bﬁﬁ %d%:@iér@%h?{t@@fnﬁl @ht&%fﬁ%‘xﬁﬂggﬁﬁﬂéd’@%%@m vironment
esen

Furt her nor.e, t hough not necessar | y part I on, the

t ubi ng haﬁge@’ﬁp%ﬁg’ﬁsﬁﬂ%ﬁ?@@s@awfpﬁ'@ﬁdlﬂé'épbwpnf ‘6W9Wil|e@¢mu§mg;onnect ed to

the top of tF@rthetmlbeIﬁr&t@ﬂﬂ@&f&a'ﬁ%@%ﬂr&iﬁe%ﬂﬁgﬁéy{rﬁ&l i @mﬁg't dab'?{
e Jocking piston of a

recei ved oveg th m 3 ctuat ed _

t ubi ng hange "P%cﬁﬂ:ifﬁd)r?(gﬁ%r‘g’ﬁﬁ%g? ¥erasaseRy hanger, and a
| ock ring 4owim1ine,browepug(mslmmwatsbemh@mhmwmaﬁnebremamwe t he tubing
hanger to thgg 2 t upbi ng hanger .10 may .al s corrprlsea
nunber of serv\llig(gedl andquﬁm e@o‘ﬂ%%@“ﬁ%eep‘?‘?%ﬂ?@eéﬁﬂ%%fjhﬂ %f the

i nvent i on® sh@@ﬂﬁeﬁqﬁmﬁﬁﬂ.r&fz'ﬁﬁﬁUﬂheﬂttmfeﬂabwﬁmmomaﬂmsmwlbeﬁnstaﬂmﬁmms 42 are
arranged radp@diddwﬂhﬁé'%ﬂé%&ﬁ&%&%@%ﬁb&é EH%@’QE'E nger and extend

er a

into the body 12 fromthe of the tubin ch service and
control conduit FYNSPUR Fobecesady sarkaf i Etpmse'atgweme.ﬂnqmblmg hanger 10
and functi dmg&dOMnﬁmpmt;ecglmﬂﬁdaMm%@ﬁa{ﬁo@fne&éﬂb% &rmecor respondi ng

external s % |ces or positions
Which are Igt({:'%‘t]%%n?’%dgr Eéﬁ'e? r%’v%?%w%bﬁr‘i%% %‘f F mé’b@éﬁ‘ﬁ e, the

servi ce ¥hd a8ialeddy thedekingpistonf ariuping dengeerunuingloohduririgdastatiatioy df taell i ¢ cont r ol
“fluid to valusigg i @E%a@%%gﬁﬁ;%%%ﬁlﬂgm rO%fFLS?ﬁQTW‘Qtd bel ow t he

t ubi ng hang I.nes are connected to

e
the servi cee‘Q%éBE%H??Q&r ?%d ho43iigh conventional fluid couplings or
stabs which are mmma@lhmetmnwmw@nbﬂ@gﬁumbumsmoégﬁimﬁwthe 30

Christmas tr, t era i hcl udes a
cl osure (ﬁﬁdm@# @ﬁlt ro m‘elﬂ? }ﬂjtf)é\t/}vh‘gﬁ? gﬁ“"b'ﬁ%ﬁ“'ger P& A% ontrol -
condui t %Qm CRAER paneils %ﬂr@u@ Wdﬁqumwamof@dmmwmgm other than a

down hol e v aini exterdinto @F frorth theAQ P AR hah@kriE. NEhdRGeMoPand at €Nt
Ap pll Ic at hon conl\% con%u:?tifzs é)&o’ends into or completely through 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 fo the service and control conduits through conventional fluid
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.

4



whi ch is hereby incorporated herein by reference, a nultipart gate val ve
asserribly -is 35 used to control the flow through sevewgémgmbgﬁggmand
“control conduits sinultaneously. 4 7 Septenber 2004 Alternatively, the

t ubi ng hanger 10 may conprise an individual closure nenber, such as a
hydraulically actuated plug valve, to control the fIOM/through each service
and control conduit 42 individually- Thus, in the event the christnas tree
needs to be renoved fromthe well head housing, the service and control
Conduits 42 can be 5 sealed off so that the tubing hanger .10 can function

. eff th b dj to t
o ot e BB ML rE W BBl b LS R B e wonver 4
and, in the mbﬂim@mﬂyamthép!um\mm b@nntﬂbéﬂ}eﬂmveﬂrmgh&cglsémﬁand preferably
2l 50, & SeCONUnfbRSHR AAARLAD THEL \AROLIEALL AtE Ll il brguah the 10

annul us bore 26.- The first y an internal gate
val ve whi ch’ef"é"’%quH"l‘%WWH&?”%%@PW?WC&ﬂm’%dmss‘?-?‘?@@b@endl ng U S. ‘

Patent ApPl i scatdd sbithat the UnihhhafARB 10 WH fafktbiPad Wi Bitive BARERPHBLEH herein by

reference Re erring to Figures 2 and 3, the gate valve 44 is unique in that
substantial I V&1l of its operational conponents are housed entirely w-thin
t he body 12 -of tHecdrdlbgmghmagmtmvéhﬁorim;emmgaﬂdg&wmduammte valve 44°is

oriented gen I adi al cross
secti onal ar(g%&o%‘ﬁ{e r%a}(d Wﬁ%ﬁ"‘é&"?%% ﬁﬁe' %‘h?"%%é’f glf"’éitdl |y
accommodat e ﬁfﬁﬁB@bWélsplaé@DOT@rdoéwﬂmanw‘ﬁfonmtr@"mg&e\ﬂa’w‘ﬂmuyimet he annul us
bore  pr ef erafbitis béte LEOPEe fstcRb&b MenBbARGhp i B GLA% to a

1 'SpoSe 0SS

| ongi t udi nal Jhranch, an the gate valve 1 s e lateral

branch. For YidHpiiarie %ﬁﬂ%@d@aaﬂea@s cgpending UshrnifalentAnpliraiorldo.i s shown to
(1:grrpri Sﬁ an ugvaﬂaramemlsélﬁrewiﬂébrpbhwdsle@emrrraﬁefeﬁceax| ally throEgh thedbody
to the t . ower ext ends
general |y, g%%]tm%/tg%ﬁu 8%@?%&?’”@%%&'?%%"%?‘}3\3“ rtc'ﬁbl ng hanger,
and an int er%wmmmmmwmmmmgmmwmemmmey bet ween
the uppefs an@. PaRfioR IR\GEvaive [ if GHehleli %ﬁagﬁﬁf'%ﬁ% 88&19?21 the annul us 25

bore 26, the .inter di ate branch 52 1s 0 the outervvall

14 and t hedWgEy SW‘%H‘?WWS@H& inqeger fyrest reans. The -
gate val ve 4¢Iadﬂpaqwm&msataWcﬁﬂdn&tﬁlﬁﬁbﬂﬁ@@ét@ﬁawemﬁawdﬁb5x@ whi ch

d h | 14 gnd bot h
the i nt er ¢ ity R il DR Wi el (S oo dBivmtb e o0, 1n

addition, afegattyelve '%@S@é%ﬁammla@@l mnﬂmmammle.arﬁweﬂéma nto the
body 12 2os mﬁrﬂnfa@wefze&%aéw@bc%ﬁ&eahnb %‘%ﬁ ddifgpate cavity 56
ate valve 44 a so conpri ses two

with the inter
ri ng- shaped gF'P &@B@%@%E@Yéé lo @3&9 ohthe fitping hanger Hfhaifevepned | n
branch 50 wh:ch extends generally axially through the body 12 to the botom 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.



a seat pocket 58, a gate 62 which is slidably disposed between the seats
60; and an actuating nmechani sm 64 which is positioned subsianbéraddoy i n the
service and control 35 conduit 42a. 5 7 Septenber 2004 The actuating
mechani sm 64 f unct i Bresactuatingoveshériien GalURCtES thetne el gate\62lbeaveeRaRaROSi ti on

wherein a | ater, ; L LS. al l.gned with the interpediate
branch 52, and ogé@'gt%lslgn @ﬁgétﬁgﬁ%%gl?}t% fegﬁ '%Hglgéétigﬁ Eﬁ%"ﬁ@f‘@‘%‘%‘eﬁ %@F‘%‘E set from
the i nternedi &rachpzanhasgye cesed hesition wherBindue hole66 is offsat forether r ed

enbodi ment  of tih&radibie \bedhkh 82 Hék bn | | ses an
upper pi stogsu_head ,68[ i ch 53‘5%%”?';’5@%31 m?%&%g%a%ﬂ%"ggﬁé@? hlcli:é service and
i

wh . / J . ;
control condui tVEREN, theactualng mpednisig;td camprisgsarygrnghpistan head&Smhicht ed to t he
b(ﬁttf)m of thg mumoﬁaaheado&&terga%eglth@;am%aéomwmma%mg bet ween
the lower en ton ro and the t of the , gate 62, r
exanple. via a Eoélrgqﬁc‘g[?{c é%??n(gﬁa%t?%frp&ﬁ%m Pﬁtﬁﬁplﬁmgp%@q @ W%§9W84Mi ch
10- |s oper at i wich issaqgeapted bettear the laviee efabaf hekBstanrdd Thandthstopffead 68. I n
one enbodi nen fgot | AT i 3si . ri ses a
rechant cal - br Sae e e o Peorclfnefin ol r et AbLBR Meoh 76 OHBA | o
stack of BelO el Irerlivalisangaged heteen thepodmt@ndithe Msteniead$8. Inpnaddi ti on, the

val ve stem 74 iembpdifibstionib Yrvertion iereRBbiatily rhiddfs 3@ EothsiBeddfebRiichiol condui t
42a by a sui talB ' a gland nut 82

e_packin 0 lch Is 15 held in place _by
that In' turn | LaSiggglﬁ?%sdg‘lcgaFﬁgglﬁﬁ'&?mf?ng ing %h%sta%%ﬁei!e\f@%ch as a
retai ner screwwgdhersiiictoip elmiwngn Figart: 3t eadgititre theavalve plebr4fiopraterdoly t he wal | 14
s optimally c | | 1.S,..he ' | ace by a
cylindrical, sl Eﬁgﬂgém%@? &%ngm %g%g@@gﬁﬁéﬂfﬁﬁ%?g@'@e&a%@@élfﬂfb@? %bi ng
hanger 10. *Phe hglf dydisedypgland aut@zhet indym issesged thabadkid? by sutigblpr ef er abl y

cont ai ned W t hinizabid)eudhi dsSitretaner ee@ad seal rings 28, 30, in addition to
t he packing 80. Co e%ue tltﬁt no need, exj . sts ft?lr separ ate seal i ng neans
bet ween the body 12M5¥FOUY fahing gate ¥ty foims inthe wall 14 & petireally gloseddy t o
contain the prskuply@venpdie 86 whieh ig hsle ingdace by a b@indridalwhaces 88 thatis pr esent
i nvention cont : h I rovided
botween_t he. bogi iRy feliled MBMOLADhMoS o 6 Bela O O BAREES
cont ai n t héOpr Easipiereyaferably candaings mithip s firsh arbsecerdrsel rings 28, 3ghian t he
gﬁeni ng It hat t hedi@gtiethe padking ggpcﬁﬁsehtﬁbniﬂﬂ?io\ﬂgéd efxi's‘tﬂs rrblsseﬂ%tel seguﬁp%glﬁwen
e seal ring addi tj o i ns 0 cover afe ei ng
retai ned by thget%g?%tﬁggo%'gl,z ?Weeﬁté‘?r V%‘@E’\?%Bao%'ﬂ'éﬁ feklp ‘f\)ﬂ{‘ﬁaﬁ‘ Bghd the
cover plate si RgESUrdwiitreiiie gate cavity fé Iawbyer, the prdsextinvertontcostemplatea gt
preferably proy . Q Q retain the
T 0¥ dRELIR S0l BRI ALY g&@egpﬂﬁ ?s%@ead. Yher i 42! |

pressure WI%hi n the gate cavM% erati o S
normal |y i A9t helale88 SEthe sleeys §8 9. confpia the rressyre 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 inétalled in the top of the
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desired to open the annulus bore 26, a pressure sufficient to overcone t he
conbined force of the return biasing neans 78 and the fa$giteberstooshe
various interfaces o ate valve |Is introduced into the service and

e
control condui t*%¥5% aﬁ%%"'ﬂ%@d%@? trfaditate ennediny a pesghpsavrdensiEhgere 2, a
mal e coupl :j ng 9@hromsssire hyd!rslﬁllalﬂnln&éourc?b tohtBe dePilceind ehifrofcofidure ihe R 2004
service and co a_to faci co tin pressure source,
such as a hi g%ro{;'ﬁé% g@@%%%%ééﬂﬁ F@qupzmd@gi ﬁ%@”p'%??%gg@%'? Viieiand contr ol
condui t. The nanantedfgithente ©bing bargagagea thyl oethe ohirsesgzard angwhienal e _
coupling (n@ shRWEbnMLho ih@grﬁﬂ@%&&e’ aedoFrgE.%Fan@gex%eﬁi' L) l?hgn er runni ng

tool or the christmas tree an he pressure
source by a corPREpEIFd Agorwtionaldashiver Alleatieatithedaprnf thelsetvicaand eongol

conventional f @Sthtlt.ﬁﬂZa Ay Rie lhdﬁﬂe)é seﬁlfb‘?bﬂe%} ﬁaﬁ@ﬁchﬁ@é Yﬁe%%n%ﬂjtuﬁfﬁﬁ“ rol
whi ¢

conduit 42a ma rrerenﬁ ‘ L' gro I | I's Carded on
t he tubing xa,gerph IHQEP{? map i ﬂ%ﬁ%ﬁ%ctqdrt%@e@wswrg S%‘Pﬁl‘é’ct ed to
t he pressure s@umueetidnylmmavﬂrﬁpr@sﬂaﬁn‘elmﬁaﬁmlcé'ﬁlﬁld@hﬁﬂ&éﬂdﬁltﬂ%\mmﬂr@erV| ce and

cont ol conil ngtRoriad o b6 ldakd uhaledth 06k 68 sloymuar hoand, thus nove

the gate 62 Into The open he tubi ng
annulus 22 |s &N§ Eﬁﬁ@ﬁn-tﬂéldﬁn thaiubing mnmuius ZMDWQD‘ tafiow froiiGhe lowmer dambh t he

I nter medi at e bmnﬁrbuéﬁhémﬁbnheai&%eb&ﬁcwm i a%ﬁpeilﬁrap%@f &mérle lfgollll

encounter the clos u )y esent t he tubing

hanger 10 pref&r%4B me’ﬁ@b‘ﬁﬂ@?"’?er ereak NS shatip F@E"%ﬂ@ﬁ-’%’%ﬂ@m bet ween
the top of thembrefenammgclmgenmamaﬁdn@ongzwm@meﬂéndslﬁmsﬁ ihle‘fd?; G control

conduit 42aghe drawi ngs, a
ol coupt 11y LbMglafioer afd AR polBRt i eniianfaliti) sk hoy Tepston "
conpensat i on pHead @32W@emtﬁhp‘wnmfbe@m@ngsnanwdﬂqouwngbrstébproiii@mtaybé hrough t he
tubi ng hanger prvabdg thep ofte baﬂadﬁ%nb@\hm tB'fa%fﬁta?tﬂ@ccﬁwg&&Bﬁ Sﬁﬂggﬂt nY gate

external servi tro i ne esired to clo
val ve 44, the %F%"@Eﬂ?é“ Egl?sé‘ﬂﬁr\fé'ﬂm'?grt%hor‘f‘ﬁéh@@ﬁﬁ et Wilhg crEgPengindc ondui t
42a, V\/nereuponexthmarfsewineahdomnh‘ohaereturn bi asing neans 78 conbined with

bl st b eadt68. - upwaai it Hesnaf kel v Tl i8R el oV ol o 1T
the means suppfhpisggyicegad ﬁ?@@@ﬂ@itﬁéa.t%r@mwmei@@ﬁlﬂmdbeltetuuh biesimgdui t 42a
shoul d fail 25n'feeris ATRNARE Ol trfefpeesgﬁamﬁb BrndRb B&e@saamgzﬁm@skémﬁ t her

t th t th t f th
pos: t1on t o-t nEMEPLEaPREe R DY uerianrrpve e osineiap Hedicomtasaton i of t e
i nvention the gumwabup@lymg th@r%ébn@‘t@medervid@md:@nh'dl Bortiit 424 MolNatdiive '
enbodi nent -gf Qnﬂéés%nvﬂé}’e‘?urﬁﬂlﬁmné ﬁ‘ea'}??e'rf@ eﬁ%ﬁ%&éﬂélﬁ% %qzail h{suFtr ted In

t he drawi ngs, t act uat
operating mchﬁ?ﬁ“@ﬁpf'@%ﬁ%ﬁﬁpmtqunP@ft@nmtbeelsseldgpomm'hﬂ@lwml d not be

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



required. Instead, the conpensation port 92 is connected to a pressure
source in the same manner that the service and control S&dihberdZal S
connected to a pres source. In order to return the gate valve to the

cl osed position, é ‘JE’F'BQ Row 19,Figueq . @ repsesentaion sfitie dbinohendar AB isebAwensat i on
Fﬁrt 9§b tg for?@dtadjlel Pieihen h:oemb Bi8vhichnglindthleg atth@ué’p‘éraﬂi&a@geu bbﬁ’@\(\ﬁdt(; 7' n

i s enbodi men val v ev
Sept ember 2004 “ﬂwef‘geﬁ}r‘ﬁg“’%w Bb"ﬁ t&qggqgcoﬁgp%lﬁg@ém? E‘{‘H“gll?e?ﬂ‘e“?the t ubi ng
hanger 10 i s sisbown)whiet dds pravieusiybebmemmdedtsis thedoref thehiallheddhousisd @d. | ed at
the upper engl ofcchveiftblal Qﬂ%ﬁmaé B8t o (%I(flxg\c“{;&)amorﬁt! AR dnbsih ﬁla@éLE&@\ﬁ’b' ng hanger

10 could be landed in ously been
connected to t l‘i‘@c‘tr@ﬂ)t‘)@?e tPFh@cW@e‘N‘?"h%ﬂ&ld\OH%n&Qw agauitable gvnoentar @Rt Tgnal chri st mas

tree 96 (only @hllﬂ:@rhéd 2 9Bfcatbé §fhany ﬁnoWhQWéb nglt Eﬁg%rf?eﬁgytrg%lud? a vﬁﬁgél” gﬂr ;[ gt J;rgg

top of the well
tree 96 can be qudagw%Rrﬁo@ﬁ Epﬁ?@a/”%l?f 1(}2 aﬁ?’éﬁ‘ grshenaservieand €etgl verti cal
production bor eondi@,i04nTreruhig lengepedifidn bord 2ats prefaably efthesied itke and

| f bl
connected 1t 'r?“"s’fﬂég ek o ittt B0 78 pRERBNE e o SR PSBRE co1 on 2t ab
105. Simi | ar |y hanges anrubisbgre %Mmammﬂmdb@ﬂﬂecmwmaﬁ tpEhnmls bpreconnect ed
to the chri st rmazbmearmﬂmubéwsta@m M{Q%atﬁ&iyqﬁeﬁﬂuﬁgh&%ﬁﬁé‘rﬁ{glu§5a@ and8-

Al ternatively, hc%tublp_ anlg annul us bdre and ristnmas tree

annul us bore g %%?r@” $ Bore Aay gemmaniqpteviathp gegact Odgiweed thei ng hanger

andht hebchrl ﬁt rmlgthaawr\andi the uhristrins free @itiadut the u@endjl’lahlaﬁntﬂt@eieaﬁes‘taibb(i;lri'fallf,nﬁI ly, 15

each tubi nggha canpected with its
95 %ﬁt?‘{ tg?hﬁ%[‘{énpgr S%Rﬂ)e%%' Hn?rl:lncg%;@qp %Q?ﬁ%ﬂ \A@R E?/

correspondi ng ree service
control/signal ceeppondiny chrispias issreetvicaand mﬁ‘glfcoedmrbystcalhimvdgfwmtﬂmﬂﬂ manner

of installatiomhé Boris’fi@ctlbﬁlbﬁsﬂ& Qé’d%%ﬂtheﬁﬂﬂnﬁé?'bhﬁéﬂ%ﬁoﬁlﬁ J&YS@P@ fypi cal

understood in th "rﬁﬁ'” IT ris also 1nclu

means (not shoﬂﬁcq % ﬁ?PE?IW%"H@ES%*%"E\%Péﬁg-ﬁhec%ﬂ&aég%?ﬁ@’FP and 20

annul us bor es IBbdeslB@typical nieans (nntsﬁb\ﬁ:@)dmrmgnttdnﬁg ﬂ@ﬁ thrdingh&iéti)r&matoh@hd conduits
104 Wth o rasnaRdioRs 196%%5%{?«0?%{4%5?%%@@& A Rbnttol O ?,M%@hom)- The

t ubing hanger 10 I's parti | etion
system such a@WﬁB@“@'ﬁ@ﬁ@rﬂaFﬁW@mﬂéOmfFOHbeo%@leerhO\rvn) order to maxi m ze the

benefit of the tubihegubi@RgeriBis Fh@ulethﬁﬁﬁaB&%hﬂ&aal%w'c&pﬂ%t%erab' y

special ly constructed |n ccq ance anot her aspect t present
invention. Ref 8¥%"ﬁ§ ”?rbasli%% ag WRGA" B ﬁ&x'weé'éﬁ#ﬁnp a
central bore 1ih tubidy fehgersOfibe welmlew mdmsmg 4 ispRifrybly SPetialQthstaicteRE Li ons or
oS ane 28 DreRBetan LRGSR B el 2, e o on 150
122. Bore 116 |s ndHifENd g Fighe 5 theweBiead heusing 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



30 the bore of the BOP (not shown) which Is connected to the well head
housing 94 during installation and workover of the tubingehiangeradd. Bore
118 conposes eith one |a %F or two individual annular sealing surfaces

for the first drG<T e Ugsied] gelow. 2'§ﬂa"30hwﬁre¢feraﬁ§1erb@mzéas edithe t ubi ng
hanger 10. Bor elid@fercdimpmistiesad dodsthgo4one |arge or two individual annular

| f f h tenmb 2004 ft
packof Ts. as w11 bR e R R eN e escapeholirames e bor e 122
is the drift dil@hestanddt Firstethewblihaadihusiog 84 isdaradd arfhwenhdttddab kat i on of the
tubing hangeg Wohd!ucfwmﬁaggmﬁwﬂ athder ARRENGSod 1 1ndsb Uligin feand 7

First, the well head housin oNnnec duct or
housi ng (not sl%k/\ﬁ‘ilterlq’i‘ ling thg Mt borevi 3 firgt s erbed deptin @ firsh casingdiangdrd@6i n t he

art. After dri IHaving]aﬂ’Q&stm@dfcé%ﬁl@%uépﬁn@edfthéréfkn%%ﬁ&éd $ife Qﬁﬂﬁi@ 12 Aihlrst
er

casi ng hanger r casl ng suspen efromis

| anded on the i‘ﬁeg\ﬁ?ng%drfgﬂ"g? %J‘ ﬁ'ﬁg Sl"aéﬁag ﬁ&%‘lcﬁ’@e@ﬁd infisewelihoss casi ng
string is then aséapacked 12Sisinselladddwdentie casinghangpekehd thbdrd R0l Maé al | ed
bet ween t hejca han§ 120 Th O well Is.then drilled
to a second Ogc)r%geg%tbed @&%%Qe&@g pFePS}bgﬁ’égp L, Elreggiea nAISR87 fR5NShanger 130
having a second®9 {i#{yh Wg@ﬁﬁ-’ﬁ@ S?flﬂgpfeﬁaeﬁisuShem:IQﬂ trerafibm i$ landbeibnan a

shoul'der for rredhmmde?Mn&ﬁh%éﬁoré&%efms&&ésir@%%h&g1§b”‘ﬂ%Fthé%§co @E%sfg‘)@ the
second casi ng ]trlsng @(g gﬁ §3:1 i S

i nstal | ed betvvggﬁg{ (rEMERIR e el °F?gaﬁ%ﬁ‘faféﬂ321'§®sfah'ﬂﬂlb@%ebme§em | f

rﬁqw ][ed addi tcaxh'mi'tangmﬁﬁgndlihegaes2dllalf/neawreaﬁadaﬁ§ndﬂ&5§fgrh'a i endeﬂ

t heref rom gagp,q.ﬁ cenented in the
wel | bore. ni%lynglé\sliIJ1 quéﬁ '}"‘%’g éﬁlogﬁﬁ% dﬁgﬁ'ﬁé‘a‘f"%@?w(’é‘ﬁwﬁgan%uspended
therefromis I5’6@?@@’BFIU?W%{@G@@IFlﬁ'ﬁlVethtah@mgthhagesda&mﬂdthea&imgstrhgnger 130 or
a second | andi egpahaediesirchos PRdran %déﬁn?it%ﬁec&%%{; hilgaf Ut N9

orce ring 40 into

94, d th | 38 | t uat
a co?? espond?ngpégéca&)%@‘g %W'ﬁ%'f?iﬁ‘le f'l{éll cﬁ"%ﬂ"fﬂff‘@b’jﬁ“h%l@%ﬁ'@@hﬁﬁmg hanger

tg th](ca wel :zgﬁa etieplisy mandrél 38 Iaacttsdmnfok@tﬁelgu«"rﬁglo inTchblﬁorrésborIMbbe Si‘(l?g
that ft welphe at e ore
agai nst whi ch ?‘Qg@ggew{eﬁﬁﬁg@g&ﬁﬁﬁ%@es P arﬁ@Fg’? el‘@e"f'gaﬁ"é'g‘f‘%g‘f from

both the drift 3 HEiEFigBBre 122 and the bore 120 against which the casing
26 hanger packoffsmaﬁ,ltnﬂaﬁ%erﬁaé{th%@éweuﬁ@éaﬁﬁ%lﬁq‘éi pré‘sdf%g %%8&$urfaces
i ng

conpleti on of TR TR ARt uEh Pl essidsrea, Homesemh doreiitcs dstimhus ¢ he
t ubi ng hanger B@aboth theisit ZBMERDbAE HP2 arfcﬁhéﬁbcﬁe 120 ag%blb@viﬁ&ﬁhe amignst the
vel | head hogisi Rghg@hhackdie 1581358 fhubiaRSE Colde uerfay,?he 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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an effective barrier between the well bore and the environnent, and the :
pressure 30 within the gate valve 44 will be approprlatqlgepﬁ baised I n the

absence of any ,seals E’ ween the cover plate 88 and the body 12 Anot her
embodi ment of  dUHEFARGE HAmds iAo anrulys d Red a wpaond bisachy?dginh extendent i on i s

i | :1 ust raéI ed in géngaﬂyaxﬁl[ytmhegﬁtu@bm ﬁgﬁ@%meﬂﬁstﬁrﬂﬂloﬁ RIHATEMe yihiy ch 15
i ndi cat ed gener, \ nunbe wn to conprise an
annul us bore Séﬂ%ééhgl\ﬂdﬁ'ggna éqghﬁ?gfﬁ@ﬁlu%@f%?ﬁ‘@ﬂeéﬁf“@ﬁﬂ§°@érﬁﬁ ally
lateral ly thr owgteqambrmauyat@Itenﬂhlateaanyth&mgwmn 12060He tubMg hathePanger from
the tubin n t ends neral I

g @ l&eH@raI@'%oa)@éIgwﬁh Iﬁ@ﬁl@ﬂﬂarp:b ii74 hTr%?gétevx%v@%gg? SFBB y

axi ally through anc "%t he t ubi ng

hanger. In addi9P8qh BWI%/ %wfuﬁhm'yvrﬁfar@gléplosqvtnyMSer@1@ﬁrnaasmememmamm ch
conpri ses a gataeamutdtue@@iﬁ hétsbr @Iﬁb%ﬁf’&m&@é Rlohd, gu&%%gmn&@ﬁ%g” 14 of

t he tubi ng han ner a I rst branch The gate
cavity 206 for ﬁa%dﬁl @3@%"%@{%%@ ‘rﬁaa'}ﬂ"ﬁéa’%gafpIthelfﬂb'm%ﬁeﬁ‘fﬁfhpﬂt eekoadl y cl osed
by a cover 210 anhdarsed 2iizleal |y renovably attached to the t ubi ng hanger
using any sy table | nat n dd ti t he
cover 210 Is optim Iﬁﬁé%z"ggﬁmgmt&&te%g %%Bg?ﬂmﬁ 'HSWI]"\B #I? L!ﬁgglsme

annul ar seal Zfbo‘”“t?@mwsﬁﬁ@a@r%@(ﬂlfchmmaﬂyctlﬁpesadrammstmmrsdapnmm In Figure

8, the gate vabytedda ﬁrof%@&y\éw meieﬁlmstén%o?wﬂyéﬁ Em@%ﬂ;}’%o‘éﬁnﬁ&ag ﬁ%ag'l% at

di sposed acros bet ween

| east one of wﬁ'i'si?‘?a %14 'ﬁ%‘g{?ﬁ]r? t e??aé?aqoq‘r“ﬁuiséﬁﬁbw?h@e gqcpad sesbaté canke| s
shm | ar ][O theIcee&aﬁo&@fchtsafaﬂzﬁm @lhyen mﬁb@re%ﬁ@ﬂdccﬁﬁﬁi&e &?&rﬁ%ﬂ be

| dentical t4g t t. t can. conprise
an annul ar 19 E&jw*\{/ﬁ? g %Iﬁﬁlie a%?ach e&ﬁ%&%‘?’%h’ qgg (gdPgIﬂIeye\ﬁ"f e he cover
210. In eit herC%K?é%Iﬂ prefevably ingludes spoont 298 whigh alighy witnthk tlieghdopsiri th@ 18 whi ch
Slals gg;ewztz g E Eeeattmﬂum tb@éf@é a'ﬂBwEeuQisa é%ttﬁoig&g% %ét@v:{)\ébtﬂ%ﬂv\ee I e%x?enp% BYVng
annul us 22 andE%Wge'It}'?@Pﬂ Bf?’r'!ﬁ%i‘"dé‘ﬁ@’ reReh2Rl ve 44 further includes an
act uati ng mechani smhegammeemmm&ﬂude’ﬁbn&&ubﬁfgmﬁarﬂsrﬁ{d}ﬁ%t ggion, in
which a trapsves %@Hfa&@drﬂs&o qnﬁ:ﬂi% ffsﬁol?éélgl egq?é%.sfﬂ}fﬁ{]v assage

220, and an open _position fl ow
passage, as shB&AOW RasspeR#29, ad aﬂI?@efamsﬁlam,um‘ghideﬂmhde§Ms(aﬂgieds«ﬁthm) Is

positioned In %wwsyagéﬁaﬁhdwﬁwﬁig"@s CrHediubii r@gﬁechgﬁgm n%té”o\mﬁﬂltsed general | y

verticall ditjon e act uat ani sm which
can be si ?/n I ar'%sgJéJ af%n"S? an ng‘gPMFﬁzf H@t&%ﬂ'@ﬁﬂemﬁr@k{w@@@ﬁﬂymove l's
connected to tmrﬂilaigste@2 Inlﬂdiaon,mlawmlﬁfgerﬁﬁcﬁmsnﬁhm&ﬁ@&hbé@ﬁilérltébh‘Sztrat ed in
Figure 8, bé sk &ulfndNAfEmtAeSs il a%v s 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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configurations of the gate valve 44 are wthin the scope of the present

I nvention. For exanple, the gate cavity 206 coul d extendsdnaabéiional |y
Into the tubing hanger from 30 the bottomthereof. Thus, the gate cavity
206 woul d | nt er sect Atshealthpygbtnobdepicet irdBRFigunds, othemdnﬁbixr@oﬁ@cﬁf\tmrﬂnms means

f tall t h
mﬁ.rc'h”.ssaus'eSgt%ﬁ?;%ﬁ?’g“i@?"gﬁF%“"“ﬁﬁ“%‘f%ﬁg St Bt PG B Sl

bottom of the t bbr?féﬁhﬁétf‘ewtﬁ ﬁ'@tcovlﬁ@*tﬂﬁkgeaefpbfrl@te@ﬂﬁhroﬁtg‘n thetubinghe fir st

branch 202 wouhhgeamudth@aticatsh hr ough
g 1SHKraR baﬂadw&mefgaﬁrgwté W%%ﬂ&ﬂﬁ%ﬁsho%gm though

the wall 14 f bi n an

not depicte h‘%\ﬁs IO‘E\?%{#’&E%%?W&%"@W? @{GP'W@?]%EQUFG fublag SARasr teshor e 26
are consider ed wellhéasl hausing. rin thisssxamplp gh@echibriicd 30k ekﬁéH@Qéde%ﬂy For
exanple, the f f n bore .caul d exte nerally
laterally thr Odbrﬁ\g%%%:%[?ﬂ@ﬂ %frﬁgﬁné}r&yﬂﬁgﬁﬁw frhing 'éa"\ﬂfrttﬂﬂ’teﬁ@:’ Wortion of
the central bor*ilEm stlﬁéd%&"l ﬁéﬁ@iehﬁ%wm@;Befeﬂablybéhsﬂaﬂmﬂﬁeﬁ%ibtwmptdﬂe seal s
whi ch-are enpl ake@bhgh .L t he tubi ng hanger to the wellhead housing. In

this exanpl t he S&%ﬁ branch woul d extend generally longitudinally from
the first branch dohi U FRATeCREd thghihagate ualyiA4 rrevides énefiestiveendannul us. | n

addi tion, the gditceniraans foseotabling fiieoatthvudand asiurk bed 26N TR GRS MIvd he top
of LR U019, hetdh bRV LR, SRR ok et < Yo 44
t hrough the anﬂﬂﬂrﬁ%”ebélf‘@etﬂﬁgatfh@lvwrﬁaw@l operatddsemeteipgie taslandexpbgel ndustry
as being a robussocksd vﬁtﬁlrurfhmg%naH%%V:h&wfi‘&ﬁ@ﬁih%sto%ﬁt%i’fﬁc{ fogthRigh i8S gat ©

val ve 44 be O@erat ed r enpt el ense ass Bd with
runni ng and retalnr' (5 90g° 9P eliminaed. d?tlﬁ@%fmf?:E%ﬁw?eﬁheﬁat@miver%anmammgh the 15

annul usdbore argenarhllyraxatitie the ttIFEm'fgtH‘ahﬁg’;eﬁfli!0E!t,occd‘iz%t‘a%Llﬁiﬁ‘irri'ul?flil-aéiié!%’?‘os&%!eéﬁ@na‘}4 I's
oriented gener t occupi es a m ni mum
radi al cross- sgﬁ%%%ﬁ%gr‘\égﬁ%ﬁ E@ﬁgre %ﬂﬂHSﬁgﬂgagpjfgﬁ%erg%wﬁ% all ows the
t ubi ng- hanger F¥aBifFgesBEoduCtiandios dndekyerd! aergee andudiuiedlicomiultar e and sever al

~service and cont rol it GeEW. toghitedif il B8 pFBSANLARH nLlBLon d‘é’%‘cg.#;gq,bgg

present |nugntign. has % E F’ bed in at|onto
enbodi ment §°t hEFE8F ! Otp‘ﬁB"s: ek P %"?W?‘Wédaﬁ?@serﬁwe%mwei\fd%lﬁea vari ation
of structural MVenmlnabishuahraUmﬁ@péssnomldméw épbl‘ﬁg? frérR et he
principles of o] the vario nts I'llustrated
inthe differ Eﬁ?‘d(laér%‘\gg@% errQntioﬁ For%ggrﬁ@%ﬁ%q Wgﬁjsﬁi&%“ﬁ%@m Bths | | ust rat ed
above. Theref sxfferen&q@oafmem@ay b@lcalmbmedine nmaondrenotitussbted abbveo cover al |
equi valents T afrhersirszthe ehidiied &ififs bre8 bs ERRFuRG ot A dauRiehd RuihgV et 1 ON-

25  within the true scope and spirit of the invention.
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What Is Cainmed Is: 1. A tubing hanger which conprises: a generally
annul ar body; 7 Septenber 2004 a production bore which extengsneensisal |y
axially througw—;?lkl%ga@ﬁ}d;l_s.i 5 an annul us bore which extends generally

axi ally through the, bodyibihh® Whid onprising a generally lateral
first branch which is conngctarzdgﬁto g%@é\@%l | y axial second branch; and a

cl osure menber which i rt9agedy annglar Bodvhat i s noveabl e generally axially
across the first branch heiisibde wai e I 0 whi le in the
gate is 1Q aligned vvithm the fjrst p'?ﬁﬁ’étﬁ%?r?ﬁhﬂa%%&aﬁﬂﬁ‘g@gﬁm@ﬁwﬁ%n whi ch
the hole i s of fset frorftayBuILg borewhish aends generaiiearialiipthnnyigh divegedy:of cl ai m 1,

further conprising: a fthe &inuRiBBYleompREh | ' b | ween t he
body and a ce%r al we| | hg?d hgo%%r%paﬁ}{%t%ﬂ%b't%ﬂ%%ﬁﬁ'\ﬁg hanger

ore of
i s supported; %”%?teé’g%aﬁa” ﬂ&tﬂxﬁ'b%@%ﬂbﬁ\ﬁ'ﬁh@ﬂqgs positi oned between the body

and the central bore ainbsﬁretrh@’nlﬁérmtchﬁﬁﬁhésé‘g&é%t%%deteé(blc%]ger@?é h the gate
is at | east p%&h{:ﬂéré’s%oesﬂréti (r)neg atgvd which extends Into th oc&I from
between the firset And S&cond LSAPEVeRHR eren PgRilinn mbichathelern thegatsds e cavity
i s contai #8d IBjonerevithithrefirst remich 264 & elossnichositier iB whith HENRIE iWbagrhanger of
claiml, furtRgEpgRYPrising: a conduit which extends generally axially

t hrough the body between the gate and the top of the tubing hanger;
wherein the closur2 nerfbeiubinghangar otcaipr, Betkeramadéingt i ng 25 mechani sm f or

the gate which is positi ' I dis et ) uhi ng _hanger of claim
3, wherein the actuati ﬁgwngﬂhdéﬁnféﬁ%@ﬁ%ﬁ%%eﬁ bgl‘begghegbq}ﬁia@ﬁalggm vabl y
di sposed in t REeCHAWGIeag hausipg i which thedulinglanger is suipbeedjat e; 30 neans for

conveyi ng1pr essure 10 g shioralon9hdrth d BRERSikediint BERERY Ve Lhe

gate froma first position to a second position; and neans
gat e fromthe@@b’ﬁﬁeﬁwpmecﬁﬁsﬁsﬁa't he first position; 12 7 September 2004

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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wherein one of the first and second positions corresponds to the open
position of the gate and the other position corresponds 7 Seftéabst arad

position of the gate. 5. The tq@kegg hang&rg of claim4, wherein the noving
means conprises a 5 mechan &af ObiefEstagd fesgnd positiong peraspondsdo thaogen  of
clai m 4, wher efosiiiohef thogate gndka bhecIHHHH é&@spmémhé%s@%\ém%éwﬂ ressure
to a second pod’attel on of the conduit which |Is separated romthe !Pl rst

portion of the conduit by the piston. 7. In conbination with the tubing
hanger of any of chai rrsTHetwtﬂngchagberﬁa,fclaim4@h§ﬂe%§@ﬁﬂb\%ﬁ-}egﬁg&ﬁl,g;ﬁgégé/\hi ch
0

conpri ses: 8 GhdnshiBASiskihE &y d a wel | head housing which Is positioned
bel ow t he chri st naslg?rﬁlea%'hgﬁﬁa@Mi ch includes a central bore In which the

tubi ng hanger is sﬁ-ppor%mbif@.haﬂiwoftlaimQwﬁabhtth@ﬂoﬂb@faﬁﬁﬂ&fanfﬂﬁ@ésm 7,

wherei n the cendghakorbas I{alepel g 2ast .one apnul ar seal i ng surface
agai nst whi ch t he foirrst@gﬁ%’psecoé\%_saess%ggfdsdog[?%ogtgﬁp??@ﬂi’/"hé’ﬁé%ﬁé’ﬁ’ﬂe& 10. The
fTow conpl et i §AMR firstRagtonof the epwiuit b thegistore he central bore conprises: a
first portion having agléciaas | ' ' . S as, jhat of 20
a BOP whi gl i g used during | nst%Wa@?édr?ﬁlg?lgﬁ%%%t%Jrﬁiohglgﬂgﬁgl&”f"g% <Fecond
portion on whi®HK CPAReEIgN syslsuwhichcomprigesng surface is formed, the second

portion having a di anebehristhashed; 8nd €SS than the di ameter of the first
portion; a third porti ai nst . whi ci&bione_or nore packoffs for

n ( .
corresponding 25 casi %é”e dpusing APPHENGd belep fieabrissmas tres am r d
portion havi nyhigh ifickides 2 cenivhal e nsvhicdise tullaghardyer ikagpehgd. of the second
ortion. 13 :
p 9. The flow completion system of claim 7, wherein the central bare
16 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
20  aBOP 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
25  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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