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; BCe3en@n=2| 2003 TuUBI NG HANGER HAVI NG AN INTEGRALyGATE VALVE
Field of the ﬂ@@ﬂmmmmmmmms i nvention concerns the control of annulus fluid
flows in subse i1 or gas wells, and gate valves for this and other uses.
Background of t he *PH®Enti on Tubi ng hangers for use with conventional (i.e.
non- hori zontal) subsea Christmas trees are known whi ch have an annul us
passage for providing fluid communi cation between the tubing annul us and
the tree. Current methods of controlling annulus flow in this passage
include: (a) setting or renmoving wireline plugs in the passage; (b) use of
an annul ar sliding sleeve that is arranged to block or allow fluid access
to the passage; TGRS LRA iged in the
passage; (d) an'ﬁ§§¥§ﬁ¥?é§%F§ﬁ§%§hgﬁgﬁﬂgiﬁf¥ﬁe v;?$%@%$33¥gg in the
passage; (e) hydraulically or electrically operated ball valves provided in
t he passage. Methods, (a) and (c) require wireline access to the passage.
Due t o Highd; ofgheilpyerdiosy) ens with the renote actuators concerned, it has
been conmon e i S g LE i ility
'n At Toast nde AR AR AP Ko lRoRASARHRE NN B PR ACLE N b R L
i S itseinfl daterealcarfouthinghdasttleruseel i abl e, especially at increased water

dept hs. Moreover, providing the required wireline access ne
t ubi ng hanger annul us passage and the correspondi ng annul usmmmmm[lm”'mmm he
tree c?&% rpﬁna’ﬂfﬂlé’l q,gm{9+ uted or offset fromthe wellhead cepiseline.

e5|§h Fal s W

These cons | generally enlarge the tubing hanger and tree
needed for alghivg hapgensfoetuse withajoavelitimael @k. ndshoontal)subseachrtrghy trées
limted by the supply vessel crane capacity,_  providing tubing hanger

annul usaf?)i@?&@ewmcﬁé‘lai’ﬁéna?@%'é‘é iPBF9age Yorpreviding il omemyrisationnhebyeas Bice

pr OdUCtthgi?xg?%gﬁhgi é’fﬁeu%rtree C?ug‘el#t%&hgg’soglf %mﬁ?olﬂﬁ%gﬁﬂ%ﬂﬁé HS’wf&H%% sdg@ the

control ing annulus flu lows I's to provi | ow | oop passi ng
t he t ubdhelgd&anger and containing suitable flow control valves. This nethod

is used in horizontal trees as mqll_as sone conventional conpletion
desi gns@) f or SESBHY EMOYHE Vineine wesdn REPATFAEE: ons. GB 2287263 (FMO)

t b 5y, 1 ' : !
concer {@bgs eggh%“zﬁﬁ‘tg‘g%ﬁyaﬁ‘g%&@ R A h S c?rtgvibt c?t%ﬁf?am)\% d 3cded! g{)ﬂx% €

disc d as tointers e production re. EP
0624711 ( Coopassageaner on) di scl oses a tubing hanger having a central bore
opened and cl osed by a gate val ve. Opposed val ve actuators are | ocated on
t he out®) de ®Mikgline actuated shuttle valve provided in the passage;

(d) an hydraulically actuated shuttle valve provided in the passage;

(e) hydraulically or electrically operated ball valves provided in the passage.

Methods (a) and (c) require wireline access to the passage. Due to reliability
problems with the remote actuators concerned, it has been common to additionally provide
secondary wireline actuation capability in at least method (d). Wireline valve actuation or
plug setting/ retrieval is itself time consuming and unreliable, especially at increased water
depths. Moreover, providing the required wirelinc access means that the tubing hanger
annulus passage and the corresponding annuius conduit in the tree cannot be unduly
convoluted or offset from the wellhead centreline. These design constraints will generally
enlarge the tubing hanger and tree needed for a given production bore diameter. As
maximum tree weight is limited by the supply vessel crane capacity, providing tubing hanger
annulus passage wireline accessibility will reduce the maximum possible production bore

diameter.
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wel | head into which the tubing hanger is run. Actuating stens extendi ng

fromthe actuators push the valve gate between the open and cl osed
positions. There is thus a need for a renotely operable, high integrity
tubi ng annul us isolation seal system capable of selectively sealing or
providing fluid conmunication with the tubing annul us, preferably w thout
the need for wirelines. It would be of further advantage if this isolation
seal systemcould be applied to either conventional or horizontal trees,
provi di ng gr egh &liteflaB08 apstogd tPtheOdondBEbARLAG Wakiud 16 f¥RES to Pr&gEAL NGl Y
the invention provides a tubing hanger conprising a flow passage for well
fluids; fiowdoop pypomingi the dulng Hiangerhand: citaigingangtableafiialv comter] sedtdsngThnst h

the fl ow passage; a.valve te linearly nmovably received ip the cavity and

cont ai ni‘ﬂ‘g‘gagtlgr“éﬁ‘ghn E’GF%‘,"%%]nHe%a%l& at%tORub ‘P‘éﬁ‘}f‘P’éﬁﬁlc?“\R)}é‘PPfeé’cgﬁﬁ;a %hed

in the cavyidtye LR ﬁegdggls\f\l‘?,lehilgg%val ve gate between a position in which
th t

the through bore 1s aligne e flow passage to permt fluid flow
t hrough the fl ow passage and through bore, and a position in which the

t hrough bore and_ f| S e are out .of aligpnent so that the valye gate
seal 5t he 1 | oPrasats OANR Eondids F i st B 6 &b armPoIE EOBTERE B AU us
pasSag@roi{a@aﬁl@@is%‘d@pﬂ&dﬁﬂﬂﬁﬁﬁta!l? s&hé ﬁﬁﬁxteYs%kﬁ/wftH:EHH V%P&&u&‘ﬁ bhea gate valve,

which is the preferred oil 1 ndustry flow contro ve, having a proven
record of high sealing integrity and long termreliability. The val ve gate
al so provides_shear.in apability for wirelines, coiled tubing or qther
obj ects that %ﬁﬁ@éﬂg@%ﬂer Ca&@f%&%ﬁ%@ asttﬁa%ﬁ}g%%@mgows%@aw: The
t ubi ng . a j I i j 1 ] W th
" conver s piF¥igRen BPR s lit. & SIIRKEN AR s SREREE of Bl SGHE B
act uat orwelthepd iiste svlaclp thet tahingdragerad ru. t Mauadting seaw éxyendimgdorh thedetuat@s i n
conj uncti og wth the Eavi tg, an encl O?ed ;{gace to which hydraulic fluid may
be supplBUsh HVatBs 8ate REMWSER thsnoPeRFRACIGe RO Snecessary hydraul i ¢ servi ce
| i ne penetrations, the tubing hanger and its integral gate valve and val ve
actuator will thus be entirely independent of the wellhead housing; readily
i nstal | abl e i Thare is dtusi eeneld| for arremotdie operhblheligh hmegiitygutasg ansdis isotivbai ned
unit. The actuator onpr.ise a plug which cl.oses an quter end of the
cavity. S?hlessﬁr%ﬁpﬁé Ogég_g‘iﬂl’ﬁfy_eﬁf Ige Prgroy ng flyid eommupcation wfeth,fubing;
and sl Ptanﬁﬁp{geﬁiéfaaglly%kwt hedd fRduitdliaed. 1wbl peadf MR tkR B vadtade® this
direction of the tubing annulus passage axis. A pair of such pistons nay be
provi dedsolapipmwsed sysdmschdd dbatapalibd to dighdr i coaventiontlhoohaizantak &reds, epnavidihgt he
gate, to defi nelwgI ressure bal %nced, doubl e acting actuator system One or
bot h pargrgatgt standardisgiionpf design beiyvesniice fYPsS-de of the val ve gate may be
provided with a seat pocket containing a floating val ve seat for sealing
co-operation with the adjacent face of the valve gate. The valve gate is
pref erabl y redctordinglyy thei iassgibnt propidey iadebingi hangerf eorsprising' & flokupadsage for
preferred tyres are described.bel ow in connection with illustratiye
o el TG e i aRGRah B e Hib GE dR s anarterectiag Sity feoll S
the Drawiigsei Dvalde hite HindhRPFRVERY irbceRl in BRCEVRY ahfeOMMRiNE 4 MRiupE dopnger
accordi \rllg %(?)gef he ailnv ntCi (r)ln{u?}ghovm nz ra epr efuérred V\?fgl ve gat emgnd acdtégat or's;
and an actuator substantially wholly contained in the cavity arranged to move the valve gate

between a position in which the through bore is aligned with the flow passage to permit fluid
flow through the flow passage and through bore, and a position in which the through bore and

flow passage are out of alignment so that the valve gate seals the flow passage.

Thus, the flow passage (preferably a tubing annulus passage) in the tubing hanger is
effectively furnished with a gate valve, which is the preferred oil industry flow control valve,
having a proven record of high sealing integrity and long term reliability. The valve gate also

provides shearing capability for wirelines, coiled tubing or other objects that may be lowered
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Fig. 2°is a perspective view of the valve gate shown in Fig. lIL—WzO% is a

perspective view of a piston shown in Fig. 1; Fig. 4 is a sectlonal vi ew of
the seat/gate interface taken on line IV-1Vin Fig. |, but show ng the

val ve gate in the open position; Fig. 5 is a diagrammtic, part sectional
pl an view of a tubing hanger enbodying the invention, for use wth a
conventional tree; w 15 July 2003 4 F3g. 6 is a diagrammatic, part

sect i onal side ViGM/Of t he tubing hanger of Fig. 5; Fig. 7 is a

di agra t section side view of a,tuybing hanger

nventi 0 TGP nbps bBmehrCnad b OERE g Pavat e Seanrd
di agramédﬁjwcﬂgnemu%m{vem&w&eéerfmemahoﬁmtaw&eng hanger of Fig. 7.
Description of the Preferred Enbodi rrents As shown in Figs. 1-4, a tubing

hanger 10 includes a flow passage 12 ' (hereinafter "tubing annul us

assage") in go i cation thatbn annu 14 of sljghtl
o oer i amot BEEHAN Mrehisgrimt aeraoesee e W vt st cletar”
through hhen L&Ehag \\hﬁﬂﬁ@&@i@f %.Qeﬁaogefa sFEBe%%@ﬁEhB WRad 08 naR e é@l@@@@age

12. Seat pockets 16, 18 are formed i n the tubing annul us passage
adj acentmbme Itﬂmepismli t $ipddt ffaom aneeepissan hyfliraulioativing el penegetdrs, 2@, tubihg

WA 24 26thbtt th ket 618b t
"0t Sodianier Ehits aesrel Gt Rolp AR o8P aERaloemE s Yo Hps indenentast oBibe ¢
the cavif¥Héhd t%%ﬁi ;gngeaﬁllyglﬁstéﬁbleg% §eRridvaBleSERh $hd QellBad Rodstg 0% Kats

16, 18. One end of the valve gate 28 is connected to an actuator 34 in the
f orm of eonpdiB¢duni86 received in the cavity 14. A stub shaft 38 projects
fromthe inner end of the piston 36 and is cross bored for reception of a
connecting pin 40. The projecting end of the stub shaft 38 is |oosely

recei ved in aTiogkghtof hal RbRBHsd £p d%&vlﬁ&%l@ﬁes%'ﬂ%u%%ﬁd%@the"!aﬂzhy.t g pRags, Of

the connecting pin 40 received In ots cut transversely through the
gate 28 mmay hs ct)opllednt@tfsecaﬂvet gme Jockampi@by kipit mdslogonnhetiogatkowwiBgilsnited
attached,to th Pton 36. sl.ots .44 are el ongated in the |rectl.on of
et bl TP JEIvS 80 b i Heetion, S5 o LT PR FER Ao S¥e e

gate 28 ﬁ)rﬁtohg%aﬁbé %F&xh@éli opPode@Mdr SlsthMialR' RERicab eﬁitl‘x '&Qe"éft it Qﬁd sf e
20, 22. e cavit 4 is Stepped at 46 to défine a relatively small

di anet er gdteyrterdefine tai puassaraibalancetl adaubld sctingragatodisgsteme rOmaioeboth gatts ofi theThe

iston 36 is simlarl. st. at .48 to define a, relagtively |ar edlarreter
Pt o eniot e tReutithet HIB B thealic nis Ry P RH RisH it 6t Bodkel Can B 1

pi ston %oatm%eaee %@g fbf‘ s&hﬁxgl afgfe&atwnaw&ﬁ Qhe BEabRTa&d of iR CAVd bite 14TiRNd
sealed to 1t by a seal ring 50 smal l er inner end of the piston 36 is

r ecei vedvalve gate ispmefdrably désalmmmtly biassedite pionige faflGafexclgowe.i on of the cavity 14
and sealed to it by a seal ring 52. A sealingly enclosed annul ar space 54
is thereby defined between the steps 46 and 48.

Further preferred features are described below in connection with illustrative

embodiments of the invention shown in the drawings.

Brief Description of the Drawings

Fig. 1 is a diagrammatic part section through a tubing hanger according to the invention,
showing a preferred valve gate and actuators;

Fig. 2 is a perspective view of the valve gate shown in Fig. 1;

Fig. 3 is a perspective view of a piston shown in Fig. 1;

Fig. 4 is a sectional view of the seat/gate interface taken on line IV-IV in Fig. 1, but showing
the valve gate in the open position;

Fig. 5 is a diagrammatic, part sectional plan view of a tubing hanger embodying the

invention, for use with a conventional tree;
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The outer end of the cavity 14 behind the piston 36 is sealed by a screw

t hreaded plug 56 and seal ring 58, so as to define a further encl osed space
60. Hydraulic fluid nay be supplied to the space 54 through a port 62, so
as to nove the piston 36 and gate 28 to the left as viewed in Fig. 1. This
brings a through bore 64 in the gate 28 into alignnment with the tubing
hanger annul us passage 12, opening it fér fluid flow Hydraulic fluid may
al so be supplied to the space 60 through a port 66, noving the piston 36

and gat 28 to the ri into .t ositiop shown jn Fi 1, where the
tubing RUP i $iae thp@t8§@8“§§E§‘§%W ﬁ“ﬁé?‘?% m5¥r&H@ gite 28. A coi
spri ng Gftt | Pi4p@ e obdiY pAPsdRbhal SRES &L BRI Bl imil G r%ftt.eeu&gmlothe
foregO|ng arr angenent atis actory I ow tu
annul us mresswnbsthMMMHbma:hmgher tub|ng annulus L|ne pressures supplled
t hr ough ,he asgage, 12, in the usual y ak past the upstreantvalve
seat to ggna ﬁwg %rﬁngwwatwﬁg ebﬁ%%%ﬁ@ Oﬁuf%\éﬂ”@é}}e\}é inghpnger ph g,
reqU|r|ng hlgher hydraul i c pressures at the port 66 in order to close the
val ve gate 28. Such high line pressures may conpletely overcome the force
of the spring 68, so that the gate is no longer fail safe closing. To solve
these problens, a pressure % anced systemis preferably provided. As shown
in Fig. Iiescfmt’é’“l‘gtgﬁﬁf%{‘ié‘ff Bedimasihg a further actuator 70 to the val ve
gate 28, on the opposite side of the tubing annulus passage to the actuator
34. Actuators 34 and 70 and their attachments to the gate 28 are
subst anti al | yAs dhown dalFigsdvé, 4 hainghingat 00 iddludises float pdssape 2 (Hedsnafeei ng
In Fl 1, actuator 34 and plug 56 are shown in section, whereas

act uat or' tHIng AENYPS, §assaeel) én s%WHntCﬁtlet wih @i tBhing ERRINS. ol CHH O t@ltgihﬂb
ressur f reb

Cancel | 1 argof ity Vol BRPRRI! ol S ARREENS (0B ity B (0 il 37

suppl i echangephl o &Aodhteesetuihe wbxfﬂgﬂfaxammmmssageﬁéd Sbat ;itnyk'hftﬁluds i18 dré |thrd1ed in

supplied to a correspondi ng port 76 of actuator 70. To reljeve tension

i nposed B tipag gat@ ? Bas5Ret shadasmb i fsrfaviey M forfeReptione pfﬁ%mas valvg ssdtab
shaft 3 t Yofal el ngEngy ugt )

e prossare, Vare SRRt A0t ARBRE U Ih hoREL T, 18 R e AT IRE

cor r espogagemén rvith/eppoted facéﬁofhﬂaj{v@&&%rebh@echﬁtthabmntyTIG SEABnCH gD,
systemthereby created is f|II d with substantially inconpressible

hydr aul |%:2?an Seﬁ?é&éﬁ( i“rf@ePPn ekl &8s of the respective actuators from
being forced apart by the line pressure. The stub shaft 38 and pin 40 of
each actuator and the socket 42 and slots 44 in the valve gate 28 may
therefore be Oneebedf the dbei gate28 Eheaneaghopinsticontsi3diih yhepfoshes aqistbomas gat e

Compr | s\ REFHETBR CEviEtE and i It B Hatterakyn e etiorackehiBr BoRcIa &K F or
the val V&o@b&é@%ﬂ&%&é}fﬁoﬁ%@&dm@& g‘ pp°m 20! TR b"e@t‘i’n LREOPRE tsﬁxb%ﬁft%u 4,

76 may be used in various readil arent co |nat|ons to nove e val ve
gat e as ldessly edceividdeinf @ usockair4% fmrmed innthe heingd aﬁashepgaw i28¢ withdthe dards yofothe

backup capabi | (port .74 backin ort 6 ort 66 _backi ng up port
76), f ur‘EOﬁ‘é‘PCtFtﬁoEy‘Ba@ IeeeivetbInsipls 43 %'EH TFISEY| 6‘?"' g3e 2 ? §Bi3R 40 HHeSEUs

| sol ati offe SYSELTD. HHHss %v'&? tHer@’a%‘ﬁif %rhtﬁ‘é}%d%t é@ép Yisfhee 2 LRIfgafaanger
with one or nore integral” gate valves. Figs. an 6 show the positioning
of such i tha Idvrectﬁﬁa dfahe tudingnapmmhusijassage anls,abladinwi lmaed ontimgtmoraien( of the
non- hori zoptal bi ng hanger. 82 havi n co tric ction bore 84
and hi gh#3f® ng‘? af @H%ﬂ“%%ts OaHWBF’%iSa]&% ersgat S%Pﬁ? is a sectional
vi ew corresponding to Fig. 6 but shows a tubing hanger 86 for a horizontal

tree, for exanple a high pressure horizontal tree. It includes a
concentric, vé&heicaaly prisdteppedat 46atoelefifs a vdlatswety sthall/ diameteoinneopomion and a
production w branch 90 b Pen atlo s .94 ar vi ded for
ownhol cebtieliciardes fdcter empdttitd 8¢ abinh 6.5 sPdRtapeprd Bt M e Ager
desi gns, % I

by ough [RareARANMAE ofd? SAORER iU P Fark I B B/ Fhe Mg ohd
subst ant bﬁﬂhb)pxsam 8@ ssrecdieed i the largdrelnaemia gootidti ofthe tavty ldramdpseaied teiibya t he
passage 96 Hﬁ% SI Qf an Q3Q£US mtn branch 02. Thes grforntthe
functi on§’~"“'5‘bf”“tg s!t“éﬁr R %ui’éFt%t‘h f115 deceivedsin thy sppaller diameter
respectively, of known horlzontal trees. As shown in Fig. 8, the tubing
hanger 86 is housed in a horizontal tree 104. Annul ar seals 106, 108, 110

i sol ate. the production and annul us wi ng Qranches 90, 102 and connect them

t o’ correspondi ng annulus wing 112 and production wing 114 conduits
termnating in the tree 104. The top of the tree above the tubing hanger 86
|s sealed by an |nternaI cap 116 |n the usual way. The productlon W ng

A A A T ] . o A NN P P —
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and a production wing valve 124. One end of a crossover conduit 118

containing a crossover valve 120 is joined to the production wng conduit
114, between the valves |22, 124. The other end of the crossover conduit
118 is joined to the annulus wing conduit 112, inwardly of an annul us w ng
val ve 126. Al though the production master valve 122 is shown to be internal
to the tree block and the remining val ves |20, 124, 126 external to the
tree bl ock, any of these valves nay be positioned either internally or

external ly .as sire s i,sS wel] kpown. These valves are preferably
et ol yPUHER it it 183y SedlE o KB R it e orts goayoel iafost, Ssiter pace
conpl eti 9Ng; th¥teby definkdl BetwORhELBHIMRE dnd 48.t Ubi ng hanger conprising a flow
passage for well fluids; a cavity contained within the tubing hanger and

intersecting with the fl ow passage; a valve gate |inearly novably received

in the cavity,and contaiping a t h, bore, apd.an uat or ol ly
contained in tT.ﬁé OB%F?@OQWG%QY‘%%E%%%BW on E&W?@é éé’tsém&vav{]‘ﬁi?éiﬁd plug
posi ti 0f5¢6 B Wiegiif 88t Y QUEN 4bRELa ISriRdr | 3BRLe iR tde T @MRAIRADRIAY De
permt f wa fl ow through the flow passage and through bdore, and a pOsition

i n whi chsuppéiet ho tegipadrofdethamhfd ot G4 58 ag e moee thet pistbn 8b iagd getet28so thdiett t he
val ve gate seals the flqw. passage, 2. t ubi ng hanger_as defined in claiml
St i o $g VNG Tk b 1D SRR iy b AR PRaTEmY FyD SHENRET Bh e
hanger a \ laAn@LabRsdeL 12 reirse AR u it it on
recei vedﬁv?nﬂ%ih%%éf\e cavi P y ss% as’%pg%fli ngr, in %%trs;j ﬁgr?lg%m\%ﬁltu ﬁ[ﬁﬁ%glsgab\éi ty,
an encl osgpliep ac thetspacshicthrdugtiragri @6, fimaving teypidien 3¢ippd gatel 28 ¢o theweght,histo

pi ston. 4. A tubi hanger .as,defjned.in any preceding claim rein a pair
of such T&RASIHOE Sgg?f“b? t8orls WAFE hy BAREAPRUB P25TR8R L O%ﬂg’y&r%ﬁé"’&é‘t 9fp5.

A tubing h'éagageeﬁzz a Ishifsl6d &&E@ld'@r% 6 £4h1 st E1oShiB biddGoth hgpi ston is
coupl ed Eto he va \?gﬁégte, %y a con e?:/ti on Sél I ov?,i ng Iimote(?l%?{ﬂoat in the
valve gate in the direction of the fl ow passage axis. 6. A tubing hanger as

defined in any preceding claim wherein a part. of the fl. assage on one
side of the vdlgdoyariagiarapRerHdy Sw‘ilstfw%{ystgaﬂobvoeqz%&ol aﬂmsz?*hr%gaam%i ng
val ve se S J j hd 1 ! ;

gate: 7 PRoplEs ERuNd, BARPEIAN Bt ind PReARLTRRRIIC] Situd Heibside2

val ve gawill irstheasibliveaytlesk pisawaghstreanprave deat tandt opdfieinpbnendrad. th@pisiantiébi ng

e Shoun frenale Cavity 2y opigae pidher bidspicaterurnat e darisun oraer 6 close e

A A An. %16'@';;&&2%&{@1'{ high line pressures may completely overcome the force of the spring 68,
so that the gate is no longer fail safe closing. To solve these problems, a pressure balanced
system 1is preferably provided. As shown in Fig. 1, this is achieved by attaching a further
actuator 70 to the valve gate 28, on the opposite side of the tubing annulus passage to the
actuator 34. Actuators 34 and 70 and their attachments to the gate 28 are substantially
identical, save that actuator 70 does not have a bias spring 68. In Fig. 1, actuator 34 and plug
56 are shown in section, whereas actuator 70 and plug 57 are shown in elevation. Equal and
opposite line pressures act on the respective pistons of the actuators 34 and 70, thereby
cancelling each other out. The valve gate 28 is opened by hydraulic fluid supplied to port 62
of actuator 34 and is closed by hydraulic fluid supplied to a corresponding port 76 of actuator
70.

To relieve tension imposed on the gate-to-piston connections (including the pin 40
and stub shaft 38 and the corresponding components of actuator 70) caused by the line

pressure, the port 66 of actuator 34 may be directly connected to a corresponding port 74 of
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'm  #slI X
| *<}xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]cal
ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] cTa] ca! <k. bW ! #c#p#r ##3\ $&3' +C, ,,,--}xsnid_Z
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] ca] ca] ca] ca] ca] ca] ca] ca! - 0K111C24F56666778S9X9e9l 9;

<| <<=L> >>??n@ xsn} xsni d_Z] ca] ca] ca] ca] ta] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca]ca] ca] ca]ca] ca] ca]ca] calca]ca]ca]ca : QCpy sSSL0%KE ()-'y

S$109V Miadthatir $@1@B@/El&sé& gsﬁémlgl%y @e‘ate'dufﬁﬂ%@wﬁﬂ’x SHHAMEy GhcordprBBible
109%V&' () -y s$10%E ()-y s$109 -y s$109%W& () -y s$10% FOF& ()-
s$109M &y(ir)auhb @v@éme/een&ng )th@m@%n&bf Jhelrgspeoh qc)uatomdmmbwmg forced apart by

18& 21 ?; 1&%@?]}% 10%%}@‘9 gﬁt ﬁ% 9? a.rg @#E %pﬁé%cé}fﬁg}al /afl&d gl)ne soc 4‘% agn)d slots 44

10% & ()in W%&gﬁt):?fﬂrﬁ% thetefort B QHifted If-déiBA. &Ko dath PN simply pushes on

the gate and is returned to a centralised position by the closed hydraulic circuit comprising the
ports 66 and 74. Alternatively, if such tension relief for the valve gate/actuator connections is
not required, the ports 62, 66, 74, 76 may be used in various readily apparent combinations to
move the valve gate as desired. The four ports used in this way provide redundancy or
backup capability (port 74 backing up port 62 and port 66 backing up port 76), further

increasing the safety and reliability of the tubing annulus isolation system.

Thus the invention may be used to provide a tubing hanger with one or more integral
gate valves. Figs. 5 and 6 show the positioning of such a valve 80 for tubing annulus
isolation in a conventional (i.e. non- horizontal) tubing hanger 82 having a concentric

production bore 84 and highly radially offset tubing annulus conduit 12.

Fig. 7 is a sectional view corresponding to Fig. 6, but shows a tubing hanger 86 for a
horizontal tree, for example a high pressure horizontal tree. It includes a concentric, vertical
production bore 88, closed above a horizontal production wing branch 90 by a plug 92.
Penetrations 94 are provided for downhole service lines. In contrast to usual horizontal tree
tubing hanger designs, a tubing annulus passage 96 is provided, extending vertically through
the tubing hanger 86. A pair of gate valves 98, 100, formed substantially as described with
reference to Figs. 1-5, are provided in the passage 96, on either side of an annulus wing
branch 102. These perform the functions of the annulus master valve and annulus access

valve respectively, of known horizontal trees.

As shown in Fig. 8, the tubing hanger 86 is housed in a horizontal tree 104. Annular
seals 106, 108, 110 isolate the production and annulus wing branches 90, 102 and connect
them to corresponding annulus wing 112 and production wing 114 conduits terminating in
the tree 104. The top of the tree above the tubing hanger 86 is sealed by an internal cap 116

in the usual way. The production wing conduit 114 contains a production master valve 122
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other end of the crossover conduit 118 is joined to the annulus wing conduit 112, inwardly of

an annulus wing valve 126.

Although the production master valve 122 is shown to be internal to the tree block
and the remaining valves 120, 124, 126 external to the tree block, any of these valves may be
positioned either internally or externally as desired, as is well known. These valves are

preferably remotely operable gate valves of the kind commonly used in subsea completions.
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that the valve gate seals the flow passage.

2. A tubing hanger as defined in claim 1 comprising a plug which closes an outer end of
the cavity.
3. A tubing hanger as defined in claim 1 or 2, wherein the actuator comprises a piston

received within the cavity so as to define, in conjunction with the cavity, an enclosed space to

which hydraulic fluid may be supplied to move the piston.

4. A tubing hanger as defined in any preceding claim wherein a pair of such cavities and

pistons are provided, one at each end of the gate.

S. A tubing hanger as defined in claim 3 or 4, wherein the or each piston is coupled to
the valve gate, by a connection allowing limited float in the valve gate in the direction of the

flow passage axis.

6. A tubing hanger as defined in any preceding claim, wherein a part of the flow passage
on one side of the valve gate is provided with a seat pocket containing a floating valve seat

for sealing co-operation with the adjacent face of the valve gate.

7. A tubing hanger as defined in any preceding claim, wherein the valve gate is

resiliently biassed to provide fail safe closure.

8. A tubing hanger having a gate valve substantially as described with reference to or as

shown in Figs. 1-6 or Figs 1-4, 7 and 8 of the drawings.



