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WO 2004/ 013447 PCT/ US2003/ 021258 SUBSEA WELL

PRODUCTI ON SYSTEM Thi s patent application clainms the
wheoeiii44nf Provi sional Application No. 60/ 400PG0D6S2003/021258

filed August 1, 2002 and entitled "Subsea Well

Product i on S@pg@EAgg%eupwsbu'cmowsmwener al ly

to a subsea rncl udes a

ﬁ‘gh.'agq% Shi " RhARA! SR AR o g%.é.&[awﬂ@hca ohut. n@omoo 306
fled AUGFtoL @RBA A ertisck T okoeg W FroduatbeSTSRHES L ng

hanger is oriented into a desired rotational position

wil bisiinventien s@lates enerally towal subsed well Rrodystian systegy wiigh includes a

and seal the end of a fluid passageway therein wth
wellhgaeistey havingtaheerticati paredin tvhiohd tabing hahgerds ferdesbtonsiyspend a tubing

the body so that pressure fluid froma renpte source

stringLQitARYthBews IBeYel. dotehpanialldriye itharsssoevimprovementd Inldudh a system
responsive function within the well, which nay be a

whereH 'tHedtuBflgpr%ﬁ?'s?’ . SRt Mo %fde@wé’@?dfﬁ ar pﬁ%n‘ Within the bore of the

osing the tu descri b

i o B 0 0 S b oo

“hori zontal" tree, althaough this qvent
adjacerAndrRfi afléd nRagsrdqwayHghe ody aarﬂfea AFESR fluid from a remote source
conventional well head equi pnent. In any event,
may bsysitpphied theoughetbe passapeways o aﬂunddamlsmg‘umt@nﬁ/mh\mhe well, which
pressure source with the outer end of the fluid
may Lieses fusid eswpnsine bperatordy a valve farluse in bpenigh arfeeclbkimgdthe tu bing.
passageway in the hanger to the valve operator so as

t AsMEHoNnRAMY dBScribddl IRPABRINES5,865,250 biei ABBrVietcd nfop example, the
the well. More particularly, the fluid passageway in

wellhIaQ&t S/gﬁ]%axll?@% SHIT SRR sy &liraethopeap@l” NééVSItHdE@thB invention

openi ng of the tubing, the

conteﬁ'tpgaéééj {t\%‘? I}be gggf ﬁlﬁge ?cﬁbvrpﬁ@(éﬁaigvg Iﬂe&‘i9 ﬁ@“ dﬁ@rert In any event,
v B e P e o SRR, b b4 B i e vter
end gﬁe%g fthu:j Ipr;sggggxgwgg éﬁg blo(c)lye erlr?ddthugt t%rgughatrr]\%ef(lng %Séggégoer\}vay in the
hanger to the valve operator so as to maintain the tubing

open as it is being run into the well. More particularly, the fluid passageway in the hanger
has a normally closed poppet valve therein so that, following opening of the tubing, the
pressure of the fluid may be reduced to permit the poppet valve to close and thereby contain
fluid pressure supplied to the operator. At this time, the adapter may be removed from
the hanger so as to permit the hanger to be lowered into a landed position within the body

bore.

As known in the art, following installation of the hanger, fluid pressure on the valve
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As known in the art, following installation of the
hanger, fluid pressure on the valve 1 WO 2004/013447
WEOHI0ERA003/ 021258 operator may be vented i n POEUSWO5021258
of an energency or other predeterm ned condition so
as to permt oclosethet bi ng., I n order "
opera® mag s yertstb e rettonsd espenaror oher Psistdiaied condition so
pressure fluid is adapted to be connected to the outer
as to pefnibthe velve taictpssattedybingy In prdartie premit aaelvigppbe reopened, the
wher eby the poppet valve is opened so that such fluid
sourcenafypréssuse fipidiie ddapted to be cophectedfrethatontentendr afdbe fiuidipassageway
tubi ng val ve. One problemw th a system having an

in the adfizRr by Whéreby YRepospet Ralve Redpdncdysd that steh fﬁﬁ’tﬁmay be supplied
sealing integrity of the poppet valve in the fluid

to the PATE FPeratorb rbd eﬁW?é |ﬁ§}0§% Thus, there is no

assurance that p essure suppl ied to the tubi ng

10 BrefRER Rl o Yitord Bbing iRt o i 205 & i Grebiny to test the

. course, event 10 t he tu in valve fro bei n
sealing @ﬁ%ﬁ% gFthapeRpet vaivedn tﬂ}?e %ﬁaﬁg%y&f 81 tWing hanger. Thus,
i nvention to provide eqU|pnent of this ty wher ei n,
there fsone @ﬁsngarmﬁaﬁ\ atgoresstneciivid supglied He tb@atuglﬁg wamee@»eratpr will not
of the poppet valve may be tested, and thus permt it
leak past tive popypeti vabek, and ey perati thé tuibkogssles Jo cldbe,eand of course, prevent
particularly, it is an object to provide such a

thetutﬁﬁ{it/améh@mngn? @sligierl, of such construction as to
make 15 possi ble this and ot her advantages over the

I r n :
S8, ST PR e 08 b 8 B of s e

t al
where] miﬁﬁﬂb%@&ﬁsﬁ%@@h U1 5 AT hBL ST Bapnstyalve may be
de, form ng.an outward conti utlon of t ort
tested car Ll PBIIBL B b Pebaan s Febsa. 1 acaReRpy AP BaigHBel. Tt is an
in the recess for novenent between positions opening
object wepngﬁ SHChRI Sysiem hgving amadepter ofveligh construction as to make
particularly, the adapter also has a fl ow passage to
possibMitisis and etfterdadvantages ofepthes aboee fdascdbedyprir art. For this and
connected for supplying such fluid through the port to
other purpodds)itle tubing hanger passageway has a port intermediate the poppet valve
and the pressure responsive downhole function and a recess in its outer side forming an
outward continuation of the port, and an adapter having a valve member is removably
mounted in the recess for movement between positions opening the adapter and closing
the port. More particularly, the adapter also has a flow passage to which a second source
of pressure fluid may be connected for supplying such fluid through the port to the fluid
passageway of the hanger when the valve member is open, whereby the sealing integrity of |

the closed poppet valve may be tested.

More particularly, in one illustrated embodiment of the invention, a body in which the
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passageway of the hanger when the val ve nenber is

open, whereby the sealing integrity of the closed
w@oppeilsnal ve may be tested. Mdire particul arl yPCT/OSTN®021258

illustrated enbodi nent of the invention, a body in

whi ch the 2004/ 01344 US2003/, 02125
flow pagsage:ig e s Heasaiy P@nr@&gf‘égw(‘% ForRRS (R ALY Ve member for
recess to nmount the valve nenber for novenent between
movemspt hetraencopreand slosed pastions @ndranaaetuaion s MoURisgransthe body in
on the body in torque transmtting relation with the
torque Wrahsraittiretedaticrowitiv dee valve etersiser foreoes itshredweenn opdned and closed
positions. 5 In another illustrated enbodi nent of the
positionglvention, the adapter includes an actuator
r el easabl y connected to the val ve nenber for

(?%%Ittﬁé/re Nistraye %d“%rﬁﬁ?dl?ﬁ%ht’ of tﬁ%”f?ﬁbnﬁ@ﬁ"‘@r?é‘ é&%%‘t@rdmcludes an

ose p03| I ons the f1ow passage is forned

st iS5 e o VDA g v v

accordance with anot her novel of thi
membar/ebesT APeBEd A FIosed Besitens. ABR e toW pgsRgaysdormed in the valve
connection to the recess to cover the cl osed val ve
memberearideactuatonwhistarasesled withgespri) taaae apethar@nd the recess.
Preferably, and as illustrated, the body is threadedly
boapeotdathcetwith laaotierassel agpedthaf tbipinventieh.easabliy provided for
connectible to the recess by the threads to which the

releaséBPé’bohﬁedt@h%&ﬂb'récéé%%%‘dv@ﬂthe%lb‘aé@@alvb reaAibdes rupsmyremoval of
he port in the tubing hanger connects at one end with

the boag%nd]ﬁtﬂéwrdPﬁﬁgﬁﬁ@%ﬁ%‘ %IQ ﬁé’tﬂQﬁ% 'boﬁ ;t’ﬂ'@adedly connected

ter 1s reason ang

o o 3RS 18 RS Sond A, B o wri

order to sup I such fluid through the port when the
thebodydﬁ\p@eagati g&n ‘test the sealing integrity of the

poppet valve, so that with the poppet val ve cl osed
Pudtingati anothenugy, Bhe nontdn dde fuling heagaraganects at one ‘end with the

fluid passageway in the hanger, and the adapter is reasonably mounted on the hanger for
connecting the other end of the port with the second source of fluid pressure as ttte
tubing is lowered in order to supply such fluid through the port when the valve is open, and
test the sealing integrity of the poppet valve, so that, with the poppet valve closed, the
adapter may be removed from the hanger.

In the drawings, wherein like reference characters are used throughout to designate
like parts;
Figs. 1A and 1 B are vertical sectional views of the upper and lower ends of one side of a
tubing hanger on which the adapter of the present invention is installed, prior to the tubing

being run into the wellbore;
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20 I'n the drawi ngs, wherein |like reference characters

are used throughout to designate |ike parts; Figs. 1A
wae@401B4are vertical sectional views of the uppERUSENS021258

| oner ends of one side of a tubing hanger on which

5 2405l Bt B BT e b B e
A e SRR AT B T R ror

menber in a position closing the port connecti ngD
tHig. 3 isa dewasimiardodio. 2nbytie whigh the valysgaemberhas
aviewsimlar to Fig. 2, but in which the valve

open pBsitioaTto pasmibprsssurvieid fram amenmibesoyros ta be supplieg dnnetigh the port to
pressure flurd froma renote source to be supplied

theop@sagt&l@‘hhéﬂﬁ)ilﬁ@%?fefﬂal\t@;the operator of the tubing

ety val ve; 4 is an enlarged sectional view

g.
i i s da
370 B BFlebgt stoal it SAFROREBAY of Me3cBptor romoved, an
gover an hus. prqfect and proyi :
proteckies CemaaplSb Bt S TRERBerCeRs O foger &R HETPYIRE And provide 2
sectional view of the alternative formof adapter. 10
secongenyrseakfos theclesedyply® Memebelednd | s of the above
descri bed drawi ngs, and particularly Figs. 1A and 1
Hrigf 5id awenigraasbsaatignaliviavhef thelsltemalive fambyf adaptess  he
adapter of the present invention, as will be .
dastareReent® nbal tbake detatls tofilthie gbbean describedi dsawingpt aad particularly
to be |l anded on a shoulder within the bore of a well

Figs. )ﬂ@%ﬁd (Bt FoRHRING) opefihglot e tbing Veverby useaf tie adaptéreof the present
anger and boré& coopéerate with one another to properly

inventﬁ%sg(mlf Q@d«%ﬁrﬁ’)@dﬁﬂ)ﬂlﬁ\fvt @g‘t auﬁg gr'ané;?rt for 4@®4bted té be landed on a

passagenay respect to an

dj acent .. end of fluid ) i
shoul gk SR 1 ok of o RARFIRY A8 el e, part on the
hangea}'daalﬁ)cti %%rcte %otc))%eractgnvoi?h(:toﬁg'another to properly orient the outer end of a lateral

W th
egn poved to an

portion of a fluid passageway 11 in the hanger with respect to an adjacent end of a fluid
passageway in a wellhead member to which the source of pressure fluid is adapted to be
connected.

As also described in the aforementioned patent, the fluid passageway 11 in the
hanger includes a vertical portion connecting with a tube 12 leading to the operator for
the tubing valve. More particularly, as shown in co-pending Application No. 10/178,747
filed June 24, 2002, an insert 13 installed in the lateral portion of the fluid passageway has
a flow passage which is normally closed by a poppet valve 14 mounted on a stem 15
extending through the flow passage of the insert. A spring urges the poppet valve to

closed position in which the end of the stem is positioned for engagement with the bore
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As al so described in the aforenenti oned patent, the

fluid passageway 11 in the hanger includes a verti cal
w@oeootiotda4Tonnecting with a tube 12 | eadi ng to PEEUS2003/021258

operator for 20 the tubing valve. More parti cul arly,

rto Rt BE A B4 E0 g o

at er al portjon of t ewa
s landgds shgehn PLK PeSHUEaRTY el HERIS B CLeR ke Supbd roush the
nmounted on a stem 15 extending through the flow
passagsaeayatietathetuling Walve oPeRiYpri ng urges the poppet valve
to closed position in which the end of the stemis
moahyievent] dhdrin ecgerdanes withithé présenb swention, Wi tubing valve is held
2004/ 013447 PCT/ US2003/ 021258 of the wel | head nenber

8ubifig 3¢ Ioweréd fn%'thé QRREddsoraopp atsecehd adaptet irestalled on the
open a%qgl nlé I S'31nger I's | anded, whereby fn‘lpui d pressure from

side oftptgg }}%bél@egngﬁﬁ g@.@y %eﬁg‘ﬁ?@g I(\S/‘s‘ee % Eg!;? gt@grr\ ttI’i’eie\r/]er{E\icr;{e;/I section of the
event

dance
fid pesEteUEY erapdet boepet bl eﬁﬁgq"‘?%?%?%ﬂ&%m“@ fubing safety
| owered into the mellhe e, ond a
valve. AR SaoWdn setali Fghdd e9f & e @%ﬁd@nﬁa Gr? V??{ éihber 21 which
position to open and close a port 20 in the vertical
is moveabld batvedgen pesitibhsii apaiRg lpsing ¢herdrart Brafpeably, the valve
poppet valve and the operator for the tubing safety

membédlihge. a Asnishiiyehaped dedavthich engagss a 2oainalyshaped inner extension of
adapter includes a valve nenber 21 which is noveable

the poh%vreﬁﬂ é’ﬁ%télﬁ@ﬂﬁe@@@éﬂ@ae?é\dnm osing the port.
Preferably, the valve 10 member has a conically shaped

eff‘hqa V@b Pne?ﬁlgf}%fnoﬂnfédqh%c%d& 55 e abyOhnEXEE WithiiNa recess 23

orma net to-netal sSeal therewth.

: I
v B BB B i el il e
t ubi ng hanger ener ||
recessyRPURGERANNGST (ivadeq eolion ZH Fbe i KRB thprdld 224 of the
ortion 23A to receive the inner threaded e darTEZA%{j
body, Bhd the vBlyeymeaher ishe tyay Weurierdathe ner epd Qg 44 through the
in the inner end of a bore 24 through the
body for movement toward and away from the port to open and close it as its conically
shaped end is moved into and out of metal to metal sealing engagement with a conical seat
on the inner end of the port. The enlarged outer portion of the body is received closely
within the enlarged outer end of the recess formed in a sleeve 25 mounted about the lower
portion of the hanger body.
The adapter body is sealed with respect to the reduced recess in the hanger by
means of seal rings 30 and with respect to the valve member by seal rings 31. The valve

member may be moved between the port closing position of Fig. 2 and port opening

position of Fig.3 by means of threads 32 about the reduced inner end of the valve
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body for novenent toward and away fromthe port to
open and close it as its conically shaped end is
wowaaiist o and out of nmetal to nmetal sealing PCT/US2003/021258
engagenent with a conical seat on the inner end of
r r 0 i,S
memiiel &rdht0 (HB8AE 3R HF e L ool MiTreRee @Y ropers on the
ss far in | eeve 25 unt ed about the | owner
vaive GERRES and P05 24 Redta g B4 s dRgMomman e pebiodsign pLFla. 3.
S aled,mﬁih res&gct to the reduced recess in the _
P HEVIQURly dassrilkedha RO jsifagedsin the adaptenbedsioeonned at its outer
t he val ve nmenber by seal rings 31. The valve nenber
end witlay reaoie seuce of pressunerandoatrits ishersindguifioa ifoivopasshgEidd. extending
2 and port opening position of Fig.3 by neans of
radially lmveardly B3Zoahetttwittha spady a2detween therangf erid\ef thala¥8ptePbody and
WO 2004/ 013447 PCT/ US2003/ 021258 nenber engagi ng

the infhidl @R Sf S reRiicéd oirqft?/]?rorfrgcﬁ% relceb§n rtﬁ?@iajxqe@@?@&?ﬁge valve is

shoul ders on the ‘"valve er and por oca

/ [0 LS nosid i f,. Flg. 3. As .

movelfo e HRH Sseritl phSctPEHBR. s Pamitng ot sefee may be admited
adapt er dy .t 0 connect jts outer nd with a

to the AEABS g 4 S M Bhr Poufa e Sherator FardnS dubingivelven as well as
fl ow passage 41 extending 5 radially inwardly to

upwardiy wittin the fuid passagieway A hiarthe dubing bangarde thegoppetivadve. Thus, a
adapt er body and the inner end of the reduced portion

hole 4§ is frmeskciasthe imneh eetacert endWethet vedve aherabes to oovestt the inner
to the port opening position of Fig. 3, fluid fromthe

threadedmehé sfothec oottty openiag Mok t1he stetn tdie SRACRIGOdnERer with the
through the port 20 to the operator for the tubing

aforerM@htiche A 8pHEd 1428 8onHEYRTF WithMHe isBurtcBeo{]EFésgure, so that, when the
passageway 11 in the tubl ng hanger to t poppet

. Thus., . e 1S f ' [
valve t@inklr s CHeh: pftsppld i is el 50286 IOk theBrelifin, 20,
thr eaded end. of .t he d ning for the ste nd the
BRSPS PR N B e o S0 o the st
conqecti W th the source of pressure, so that, when
50 of gnactugtar havingam ekt ¢fgorpd iprays tansmiting canaestionialewith the outer end
pass through the open port 20.
of the valve member, whereby the valve member may be moved between open and closed
position by rotation of the stem. As noted, outward movement of the valve member to its
open position is limited by oppositely facing shoulders about it and the bore in the valve body
through which stem 50 extends.
Opening of port 20 permits the pressure fluid to flow from the source and
through port 40 into the fluid passageway 11 for the purpose of opening the tubing valve,
and, of course, testing the poppet valve. Assuming the closed poppet valve does not

leak, the valve member may be moved back to its closed position of Fig. 2, at which time the

remote source of pressure may be disconnected from the adapter body, and the valve body
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The outer end of the bore 24 through the adapter body

is adapted to receive the stem 15 50 of an actuator
whasiogs4an out of round torque transmtting COPCETS2008/021258

51 with the outer end of the valve nenber, whereby

and th denonEp R oM e e i “E-e”nSE’SS ot aard
R e e e abser ands st el B3R the Jvgrion and as

the bore in the val ve body throu h whi ch stem 50
showngrthighds a proteciivencaybd mayde: Installqﬁeta\rﬁrﬁlse puier pnd of the:closed valve

fluid to flow fromthe source and through port 40
membent Bot tds ffurpds@atheaipaenend loff the d¢apehasrtieads &1 which engage the
openi ng the tubing valve, and, of course, testing the

threadB® ﬂ\#ﬁcthﬁb\éﬁner’AéﬁJB‘ﬂ 8 a‘déﬁté?'b@é?dvd%omedtéb VEhé @Q? carries seal
not |eak, the valve nmenber may be noved back to i

rings ﬁé ?ér‘égeag?ﬁlg rﬁ&gﬁ?ﬁg e r%&lcg S%ﬁ(’g‘f;é]fgc@? Tcéﬁﬁ/r &ﬁ? H@m%ger in order
to con %&ﬁ@ﬁ%ﬁ@% S tvfﬁlgvezab%%ag Byl e Bt 0. The hanger

out si de OT the nanger. his tine, and in accordance
may thgn peaﬁwsrﬁd infe e \»@élb@@fi Qﬁfetf‘hre'aﬂﬁmftheéﬂmand as

shown in Fig. 4, a protective cap 60 nmay _be installed
duean alternativecembadimst of the: Adapter showrein Rigner. pawb70 in the fluid
this purpose, the inner end of the cap has threads 61

passagéwan1tof dgechamyeris bbasted$o be opbhed aht elosedery mpednbf an adapter
t he adapter body was connected. The cap carries seal

having & Ve fherhBEr PEM B BHrANIA0HING thrbsddy usRsbtaftcrthetiRfer end of a

cavity in the tubing hanger in order "to contain fluid

l’ecessoff@?r%gldrﬁetca eresché'éftﬁQﬁ%ﬁ% 4rs 1 eakage through the

anger be | owered into the
ad bor,e for | andi he t
“ﬁ%% T mEriferi = By sbrgtd o 7y e it B s a metal-to-
qu d 10 11 of the_ hapger .is,.
metal a%%lml dhe sowsa'@a@?{w ?@“@%@%g Wﬂd@&ﬁgp d&ﬁSﬁ@th er
having a valve nmenber 71 in the formof a %
t The: yalvel | perben de ravedobetyeen ropen ambct@sed pos ion by means of an

actuator 75 received in the outer end of a hanger recess and releasably connected with the
outer end of the valve member by a J-slot of a well known construction which permits the
actuator to be selectively connected or removed from the valve member and, when so
connected, rotated in opposite directions to open or close the valve member.

More particularly, a flow passage 77 through the actuator connects with an
aligned flow passage 78 in the valve member, which in turn connects with lateral holes 79
through the valve member leading to a space 80 between the threaded connection 71 of the
valve member and the inner end of the recess. The outer end of the passage has a port 78 to

which a source of fluid under pressure may be releasably connected for passage through
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recess 72 fornmed in the outer side of the hanger. The

val ve nenber has a conically shaped end 73 whose i nner
wepa4oims a netal -to- netal seal with the conPCBHIUS2003/021258

extension 74 of the port when in its closed position.

the poéggfpﬁ \«fal\?@mjé‘hPélsls%\é%d bet ween open and cl osed

y neans o actuator 75 received in the

ter end of .a h ece and r b c
w# oW, Wi, aCiRIoLleERay éaooeeﬁéhﬁéﬁ?%vé‘v i) B means of
wel | known constructi on which ts,t actuat o
the J-glot.ve ssal 8 §bitheresh saeRERE & f%@ﬁ%%cﬁ\ in g ehEerEnd & the valve
menber and, when so connected, rotated in opposite
membe, acita seal ring 8 thereof sealably engagea|the rerassdn. which tae @ctuator is
particularly, a flow passage 77 through the actuator

receive@NMEgése Vidals amairtthingwedlifd oengeeseard Bétweent ke \satuator, valve
menber, which in turn connects with lateral holes 79

memb%E aﬂH%c&%@ db’ bMEhdRIFRSTow BRUNESN ttﬁeasciﬁéé earit) the POBETS as the

hre connection 71 of the valve nenber and

s R g DS R i 0 or o o o
open R HSShES BB SR ket g%rgﬁ&%éi?v?ﬁ

70 when the valve nenber is open. As shown,” with the
extenaionuét of theeregesgbl y connected to the val ve nenber by

means of the J-slot, a seal ring 81 thereof engages a

rAthensth Malienmettiben s #r opamdpositiarh @ressuve ﬂundsmpphedribrough the

a seal ring 82 thereof seal ably engages the recess in

port 780 passddedays tATaamt 774, 4nd lesles Vo do tHid eparestl| andrthiustaathe operator
seal i ng engagenent bet ween the act uat or, valve nenber

for thé‘t{lgmp%ﬁ%stotﬂbld:ﬁ’ﬁﬁéﬁ‘ En(ﬁﬂ to itk fubmiy K@ﬁ@m@eﬁeﬂﬁnmém&ad body. As

ort /8 as t actuator is rotated to nove

in the %gs Vﬁ} hb%%ﬁlﬂ@ﬁ{‘oft I%C%(!iébtignd Isﬁﬁz Fﬁésggﬁ'eloéélscf ’g{%’é’setﬁe sealing
integrigg@gthgﬁ)fgﬁlpg \(/)%gee Erh e%@@ilgggsegéev\'/ma)tlla hé3 haﬂaglr. The valve may then
be moved to closed position to permit the actuator and source of fluid pressure to be
removed so that the hanger may be lowered into landed position in the bore of the wellhead
body.

In each embodiment, the metal fo metal seal of the valve member with the tubing
hanger recess may be tested from the back side prior to removal of the actuator and
source. A cap (not shown) may be provided for protecting the closed valve member, as
in the first embodiment, following removal of the adapter.

Although the invention has been described in detail, it should be understood

that this explanation is for illustration, and that the invention is not limited to these

embodiments. Alternate components and installation techniques will be apparent to



10 When the val ve nenber is in open position, pressure
fluid is supplied through the port 78, passageways 77
w@r@4/H73A47 and holes 79 to the space 80, and t heeT/US20081€21258

operator for the tubing valve to hold it open prior

tp. the tubing .bei.ng | [ ' we : - AS N
those sRUeASBr STHB YTt tibaldEhfess A HERHE Rm ionk"are mus
pressure also tests the sealing _.integri of. th . .
conterppigied ansl W2y ket W@dmmﬂw@a@%@@@myﬁ%m f Sﬂﬁﬁagﬁrthe invention,
The valve may then 15 be noved to closed position to
which fedefined by thetclainsr and source of fluid pressure to be
renoved so that the hanger may be |l owered into | anded
position in the bore of the well head body. In each
enbodi nent, the netal to netal seal of the valve
menber with the tubing hanger recess may be tested
fromthe back side prior to renoval of the actuator
and 20 source. A cap (not shown) may be provided for
protecting the closed valve nenber, as in the first
enbodi nent, follow ng renoval of the adapter. Although
the i nvention has been described in detail, it should
be understood that this explanation is for
illustration, and that the inventionis not limted to
these enbodi nents. Alternate conponents and
installation techniques will be apparent to 8 WO
2004/ 013447 PCT/ US2003/ 021258 those skilled in the
art in view of this disclosure. Additiona
nodi fications are tnus contenplated and may be nade
wi t hout departing fromthe spirit of the invention,
which is defined by the clainms. 9 WO 2004/ 013447
PCT/ US2003/ 021258 CLAIMS : 1. For use in operating a
pressure responsi ve downhol e function of 'a subsea
wel |



- 10

15

20

production system conprising, a wellhead body having
a vertical bore there through and an opening having a
wo baouai34passageway connecting at one end w t h PCDhOE®03/021258
CLAII\&QQ adapted to be connected at its other end 5 with a
note source of pressure fluid, a tubing hanger

adapted to be [owered into a | anded position within
1.t her veednotperating aceasiid eerRNsiveddawohels fndion; P#cal subsea well

bore fromwhich a tubing string may be suspended
produatibhigsystemetdmphising, 10 a flui d passageway which, when

the hanger is landed in the bore of the body, is

opivgslheddibyd _@vﬁgsé veflicalohareithem! thrghtanenan vpehinghaving a fluid

one end is aligned with and sealed with respect to

Cof . . .

passdgfiel SnfBtrklofohf HANRATEE Al AP LARricked ats other end

... responsive function,. a normally closed poppet valve
with a5 %ao'i'rﬁetqureﬁﬁg@ Mway in the tubing hanger and 15
adapt ed, when open, to permt fl ui ressure fromthe
a tUb'g’@uﬁ@@QQroa@)@@@gﬁlh’%dp"t’%efih@to @ur%‘gﬁgrﬂo 'OBoWlﬂ"'nn%he bore of the
connecting with the hanger bore intermediate the
wellhpag pedywand bading f uncti on, and an adapter having a
body with a bore therein and seal ably and renovably
mawektiehl bore frem ivdiighea tubing &ing omaneloe sugpended avithvirt & welle
port, a valve nenber nounted on the body for novenent

boretoward and away fromthe port to selectively close
and open it, an actuator nounted on the adapter body

??dﬂL[@ gﬁ%g%%%\ﬁéarf @@%ﬁcmnt et i ;E)?Jndfeﬁ'f‘ig ftﬁe BtE R the body, is

y’ havi ng another port
orieniSF S Sl B i G pg ] 6B R4 Psesoa vt
respefc’l % ?hen%%ebgnd <1)P the passageway in the body and its other end is adapted to
connect to the pressure responsive function,

a normally closed poppet vaive mounted in the paésageway in the tubing hanger and
adapted, when open, to permit fluid pressure from the source to be supplied to the
function,

a port connecting with the hanger bore intermediate the poppet valve and function, and
an adapter having

a body with a bore therein and sealably and removably mounted on the hanger to
connect its bore with the port, a valve member mounted on the body for movement toward
and away from the port to selectively close and open it, an actuator mounted on the
adapter body and releasably connected to the member for so moving it,

the adapter body having another port for connecting its bore with a second

source of pressure fluid, so that, when the valve member is open, such fluid may be
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WO 2004/ 013447 PCT/ US2003/ 021258 introduced into the
bore of the body, and thus into the fluid passageway

WO pootloes4anger to test the sealing integrity BET/URE03/021258
cl osed poppet valve, and, when the valve nenber is

BRI 99 S50 FEFHEA BB o o
v sl B RSP B PaBERREe PB Sos, o

openi and clgsing the port, and the inner end of
adaptpﬁmag Weﬁg@”hﬁ%gﬁp fransmitting connection to

the plug for noving the plug between the opened and
2. cWssiacclpigid, wdrereir8. As in claim 1, including 10 a cap
whi ch, upon renoval of the adapter body and actuator,
I theseaiVe higmibrooatirisds aglug theeadbait mounted avithin asedass on the outer
cover and thereby protect the valve nenber. 4. As in

side dfltRé RbRgeMBE rRVBchEbatident sitﬁﬁgbgéﬁing AbadbyingRHE IHRA, and the
wi thin an opening in the adapter ody, 15 the adapter

inner %ﬁ?%éf ﬁ%&ﬂ#fﬁ\%@é‘?&a&? tr‘éﬂ&ﬂ?@pi d?)t‘ﬁné&ﬁnft{) rttzén Blﬁgg{:ﬁ/ @B@uﬂg the plug

ore 1'nterne e € Ssea

menper., and th I has an openi ng connecting at one
beMegﬁggWopﬁn?%gnq 88%(?;ag§€%l n the adapter body and, at
its outer end, with the adapter port so that fluid
3.  phsdafiaim doicludingecond source may flow into the
hanger passageway when the plug is in open position.
2@ @&p wiich,upeniramepalrafithegdaptertndygpngaatsator, i sealaily eonnected to
subsea wel |l production system conprising, a well head

the adapder borg isogsdo covér aral thbebg prdtectehé baloe gerabdr.an
openi ng having a fluid passageway therein connecting

4. a%ASqPQﬂgimizy\Whgréihe bore and adapted to be connected
at its

the actuator body is sealably mounted within an opening in the adapter
body,

the adapter body has a flow passage connecting the first mentioned port with the
bore intermediate the seal and valve member, and

the plug has an opening connecting at one end with the flow passage in the adapter
body and, at its outer end, with the adapter port) so that fluid pressure from the second
source may flow into the hanger passageway when the plug is in open position.
5. For use in operating a tubing safety valve of a subsea well production system,
comprising,

a wellhead body having a vertical bore there through and an opening having a fluid

passageway therein connecting at one end with the bore and adapted to be connected at its

other end with a remote source of pressure fluid,
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other end wth a renote source of pressure fluid, 11

WD 2004/ 013447 PCT/ US2003/ 021258 a tubi ng hanger
wadapedsto be |owered into a | anded position PT/OB2003/021258

the bore of the wellhead body and having a verti cal

by ®ibfrgsa r@ eHLtQ daéq mﬂbféﬁnﬁtd@kn%dm%fﬁgﬂgg@n the bore of the

within-a nor

Welll‘%%%%cycgy%%ﬁabﬁg e| n adapt ed to be opened and c! osed

ssu responsi ve operator, and a fluid

pas yt er ei en the han is |a
P RVt Bhre {1 whia) & Gbinaatie ity b paseried Wil & well bore and
. rotational position in which its end is aligned with
whichy higs s apwapllyi epen safsheralve dhengin adapiedrie henapemed pad closed by a
passageway in the body, and at its one end with the
pressupe regponsivéd Oparatom, aad | y ¢l osed poppet val ve nmounted in
t he passageway in the tubing hanger and adapted, when

OREfMUId basdReWaly tlﬁél‘élrﬂwﬁibﬁs\ﬁh@rﬁtﬁeﬁwﬁﬁbh% IR th@ bBee of the body,
supplied to the operator to hold e safety val ve

is on&ﬁ@&‘ mté‘%ddeéﬁ‘gﬁ Moo gvos&|8n R Wiich lﬁ@q(ﬁﬁfﬂgﬁea %%1 aridPsealed with

a port nnecting W nger

ool HEABIG Sl e BB L 1 B0 A0 i e

renovabl y nounted on the hanger to connect its bore
opergiofh the port, a val ve member mounted on the hanger
for novenent toward and away fromthe port to
s &l rRymally clpsed poppelndivepaaunted in thedassagewaindhe tubing hanger and
mount ed on the adapter body for so noving the val ve
adapteelraden dpea, togurptiteiuid prbssti@vrom tleensouree tpbe tsupplied to the operator
connecting its bore with a second source of 20

to holf &S Bafetyl Valiél aopéﬁ hhat whah ebselietd’ peMAit TReDsHfetySvalve to remain
open, such fluid may be introduced into the bore of

open the body, and thus through the port into the fluid
passageway in the first hanger

a port connecting with the hanger bore intermediate the poppet valve and
operator, and an adapter having a body with a bore therein sealably and removably
mounted on the hanger to connect its bore with the port, a valve member mounted on the
hanger for movement toward and away from the port to selectively close and open it,
and an actuator mounted on the adapter body for so moving the valve member, the
adapter body having another port for connecting its bore with a second source of
pressure fluid, so that, when the valve member is open, such fluid may be introduced into
the bore of the body, and thus through the port into the fluid passageway in the first hanger
opening, to test the sealing integrity of the poppet valve, and the valve member then closed

to permit the adapter to be removed from the hanger, while holding the operator open.
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opening, to test the sealing integrity of the poppet

val ve, and the valve nenber then closed to permt the
wa@daphexst o be renoved fromthe hanger, while PoOI/USI093/021258

the operator open. 12 WD 2004/013447 PCT/ US2003/ 021258

6 6, As in c,;laairrln 5. Wwherein the val ve nenber conprises a
- PR RIS SR thin a recess on the outer side of

the hanger for noyenent between posi.tions openjn nd.
63iaiG TRRbEERMPTISe & T iRadecbRAp afRcession thegpter side of the
has a torque transmtting connection to the plug for
hanges faronovegnerti bepyeen pasitinoe epenag epd slegingrihe Rass &nd
positions. 7. As in claim®6, including a cap which,

utheninhernend lof ahe totiatataipden tonplye tambsnaittingatamneciion to the plug for
seal ably connected to the adapter bore so as to cover

movingriﬁ?l\g[eﬂ@rt%ﬂﬁeéﬁ PeWPentAdnddosedpeaiiiens, 8. As in claim

eln 10 the actuator body is seal ably nounted

7. \émé\Eg‘L'%@H‘a&ﬁﬁe“% n the adapter body, the adapter

OW passage connecting the first nentioned

port with the bore inperngdiate th n
8 sBR e, Do ETAPiR) ohiLE APl d Sttt gealb; sonnected to
end with the fl ow passage in thef adaﬁter bodry and, at
the adapterdare p0 ag ép cover Rne Haerghy protect g Yalgmamaher | ui d
pressure fromthe second 15 source nmay flow into the
8. hAsderclgiasSagbeminwhen the plug is in open position.
9. For use in operating a pressure responsive downhol e
f tecddtagtopbody is sbalably wedUntechwititn @hiopenisg sn the adapterthioay,
hanger adapted to be |owered into a | anded position

V"iﬂé“b?aét@? b4y fadfa ﬂow\@#élsbégéadoﬁ%bﬁn%m@b et imentionkil rsdrt. with the

b
bore fromwhich a tubing string may be suspended

bore iH@e?&%ﬂiat@&etéégl A VA theRsh¥, and

the plug has an opening connecting at one end with the flow passage in the adapter
body and, at its outer end, with the adapter port so that fluid pressure from the second
source may flow into the hanger'passageway when the plug is in open position.

9. For use in operating a pressure responsive downhole function of a subsea well
production system,

a tubing hanger adapted to be lowered into a landed position within the bore of a
wellhead body and having a first bore from which a tubing string may be suspended within
the wellhead body,

a second bore forming a fluid passageway which is connected at one end with the
pressure responsive function and in which a poppet valve is mounted to allow fluid pressure
from a first source to be supplied to the downhole function, when open, and to hold the

pressure on the function, when closed,
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a second bore formng a fluid passageway which is
connected at one end with the pressure responsive

wo mvaizm? and in which a poppet val ve i s nount BAT/U82003/021258
allow fluid pressure froma first source to be

Sé‘ Fiﬂirt &9l the® HaRgeresrHERtiRg fai el &Y WitREIhe ORRIdNd Atde (T the hanger

d the presSure on the function, when closed, 13
a port in the hanger
nﬂenn%§%ﬁéﬂ?é%ﬁ?ﬁe?ﬁ%&%éﬁﬁ Rﬁéﬁﬁﬁe second bore of the
nt er me te the et val v nd th . ‘
& Bftrint AR BoRk remaVatiy REthisipn ﬁﬂwgﬁp’fe%awe%&ng the other
on the hanger for connecting the other end of th
end obihetPafi with 8 seeens §ouwe rd dressup Bud @séhfeﬂubmgagtﬂnaés so lowered,
tubing string is so lowered, 5 and a valve nenber on
and the body adapted to be nnved bet ween positions opening
and closing the other end of the port, so that, when

Of &alvei rheiMBENbh $hé Bedp edapiedrb assmoeed |bétv¢betrppo§m)ns opening and
supported to the function and test the sealing

c|osm% 'Eﬂee&'th ﬁné’ﬁf {HepdtP %ghat" Ah¥h-o Hdvt gﬁ'ﬂﬁl& thie! Qe8Hd pressure fluid to

e adapter bo to be fromthe tubing

be su@;?tg}geos o) ﬂ'wg fégctoﬁ:alj\ilcg e%lt r{ﬁ% llnB \A}H{égr'@gose%%rﬁg% valve and, when

closeda perl?{he ocjplzs%ter%ody?cggg?é—;jlmfol{/gg1 frorr]r(ne tﬁéJ ?Ubl h%rl]l

10.  As in claim 9 including
a cap for disposal over the valve member when closed and the adapter body is

removed from the tubing hanger.
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