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SUBSEA WELL PRODUCTI ON SYSTEM Thi s patent appli gatimasy 2007
clainms the benefit of Provisional Application No.

wo 894/6Q9,306 filed August 1, 2002 and entlg(}%zaé}dpﬁgz&a

Wl | Production Systent. Thi's i nvention relates
generally t stem whi ch
i ncl udes a %@W@MH cal bore in
i C tu n n
ﬂ? R gbiatBe kB e et Sfomeviory Aty Noy bloo 206
tes to inprovenents in sucha stem wherein the
filed AU@%" YOR and entited "Phsam Vel Produstion M'ed rotational
osition within the bore of the wellhead body so as
vengion seletes ganerallydo arsuibasa welf produrtipa syteyowdjch includes a
therein with respect to the adjacent end of a fluid
wellheap bedydgving ya viertichllberedin sihich@ ttlsing hangesis langefi ltoisusferana fubing
renote source 10 may be supplied through the

string Witk Beewelsoré OMard hartidulafi b fslatyetof imprRiveiPBntafid Slich o ditem
wel |, which may be a fluid responsive operator of a

wherem\tﬁé tﬁﬁmb Qfan%éi’% bReRERNS désed Foafnapdstien Withih ek bzﬁ@ of the
shown and scribed In Patent No. 5,865,250, to

Wellhea%@dg%g g& éﬂa @ﬁ gmj’%&I Itﬂze%ﬁ]%:larﬁ 'ﬂltuﬂ Eé’&agﬁ%’% tHER mhﬁh%ﬁié@ﬂb the
adacent 04 @@%3&%&@ oSt oot OB W@@ﬁ@ RipglE oo
may be SikBle] ist6h e Soteers o uDesRte Bhofdtunin g el which

pasiagevvay in the body, and thus through the fluid
ERyBORE)veiapetatas of %%@%Prw ip peenjng aad glasing e tgfanas
to maintain the tubing open as it is be|n run in
Asrrbowe|and dasebedain tHatant Mo §,860280.1p HEB e a@émmplﬁ, the
the hanger has a nornmally dosed poppet valve therein
wellhead botppanay beld epsol @f apsmcallpdothorihentall iieeg alibdugh thie invention
pressure of the fluid may be reduced to pernmit the
contemplatesnhat iMaayiee & pad ofmorecdnventioredwelinsadeequiprnentd In any event,
pressure supplied to the operator. At this tinme, the

the systafdntiatesal diapte? IBVRMNBEMY theMRidRessire SBURR With the outer
permt the hanger to be |lowered into a | anded position

end of b I paLRGEREY in BRY Body, and thus through the fluid passageway 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 fo permit the poppet valve fo close and thereby contain

fluid pressuré 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 instaliation of the hanger, fluid pressure on the valve




As known in the art, following installation of the

hanger, fluid pressure on the valve 1 30 Januany JaQ&y 2007

operator may be vented in the event of an energency or
ot her predeterm ned condition so as to permt the
valve to close the tubing. In order to permt the

val ve to be reopened, the source of pressure fluidis
adapted to be connected to the outer end of the fluid
passageway in the wellhead body whereby the poppet

val ve is opened so that such fluid may be supplied to

operator triag be vettecindiresvehef ah emereneortotier predetegnived oopditiéing as fo
problemw th a system having an adapter of this type

permit thb%ﬁl@?o élg!%sthé hfb}f-lg c@?’é o bt tHE NS H]grr{:ﬁ&rn@ Xhé)sou'r&eof

pet v passageway o

there i assurance t hat pressure
Pfessurem@ig g %daa 3 it ey Q?nnrréedf @btﬂﬁg)utﬁareva Q?am Hyig pagsagewaoin the
| eak past the poppet valve, and thus pernmt the tubing

wellhead\hetly whereby thegmppetvdive fs apeoed sg that suobrfluidt hay be slgipfiegl to the
val ve from bei ng reopened. Hence, exanple enbodi nents

valve opéfrﬁibrlt’dr%\ébé’r?th%qubr {e.0f this type wherein, follow ng
openi ng of t e tu Ing, the sealing integrity of the

%&Pfﬂsva' Siters Gaving o aiertat s Bpeds bgrvatiby ltestne

exa errbodl ments may provide such a system havi ng
sealing mtegggla@‘ttba poppal valvedo fret fiuid passageway of theetlking bamsden) Ehus,
this and ot her advantages over the above descri bed

there isiHd &suptiice tﬁélrprbéﬁtﬁe ﬂﬁiﬁ%uﬁblfk‘é}rtoﬁﬁé RASRS valv® oPEaHdH \@ill not
enbodi ments, the tubing anger passageWway has a port

k) B BB o A e B RS, e e

outer side form ng an outward continuation of the
tubing V%‘M@ffoméﬁd?gdﬂomﬁﬁter having a valve nenber is
renmovably mounted in the recess for nmovenent between

Hensd, t | @@amplep enibagdimdats m@aprbﬂde aatfliiphherd i ¢TOthish §/pBOWkerein,
_ More 2 30 January 2007

following opening of the tubing, the sealing integrity of the poppet valve may be tested, and
thus permit it to be repaired or replaced if necessary. More particularly, example
embodiments may provide such a system having an adapter of such construction as to
make possible this and other advantages over the above described prior art. For this
.a'nd other purposes, in example embodiments, the 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 fl ow passage to

whi ch a second source of pressure fluid may be 30 January 2007
connected for supplying such fluid through the port to
the fluid passageway of the hanger when the valve

menber is open, whereby the sealing integrity of the

cl osed poppet valve may be tested. In accordance with

a first aspect of the present invention, there is

provi ded an assenbly for operating a pressure

particularly, ?ﬁegé’d%?ie‘gﬁfsg&‘gg 1%lof Cﬁa‘é‘gﬁe tBth‘?Jh d"@‘sesc*]‘df@ chég@] d%;e% 40s flyd
a vertical bore Rgretﬂgou h and a |ateral fluid

- may be C%@Q‘&SJWPPWQ&SIH viithigugh éhe et focthe fiidrRassageway af the
renote source of pressure fluid; a tubing hanger

hanger wheddipe walve mebbel isveperdwhereloy the deaingeidtegms iof therclosiet! lpopet
vertical bore of the wellhead body, the tubing hanger

valve may B8¥dsfy. @ tubing vertical bore for communication with a
tubing string suspended wthin a well bore, and a

MILIH IR S R R S T

oriented into a desired rotational position in which
assemblynfor eerating @ peessute fespansivandoninbete &unclionhoft Asubsea
| ateral fluid passageway in the well head body and an

well pro@DBOSH Neys&sifl, icBnipridirty: & GNEMERAbLAY m\hﬁgtmeﬁk%‘f%r@
responS|ve function; a poppet val ve’ nmounted in

therethrdyti B4 - %gﬁﬁ@g@ﬁgs%e@ Hoodteclifg A gk Igarsgpﬁ pith

renote source to_be su plled to the pressure
a remotg segesesplrresgHea flwd; aéulyagt angenasiapied 10 be lawerediping
fluid passageway with the pressure responsive

landed gositign with e wsttipsleboreostythe Welinsad darlye the wilsing Teiryar
and 2a 30 January 2007 sealably and renovably

rvins Sl 5, 7 S BTG e

adaﬁter body for novenent to selectively close an

within aopwefl bore. id & dhing fhad ppassagevay whictst WB?Brth%ltmeQ

hanger is landed in the bore of the wellhead body, is oriented into a desired
rotational position in which one end is in sealed fluid communication with the
lateral fluid passageway in the wellhead body and an opposing end in fluid
communication with the pressure responsive function; a poppet valve mounted
in the tubing fluid passageway in the tubing hanger and adapted, when open, to
pérmit fluid pressure from the remote source to be supplied to the pressure
responsive function; a port connecting with the tubing fluid passageway with the

pressure responsive function; an adapter body with an adapter bore therein and

_2a




novi ng the val ve nmenber; the adapter body having an
adapter port for connecting the port w th anot B@Ffanuary 2007
source of pressure fluid, so that, when the valve

menber is open, fluid from another source nay be

i ntroduced into tubing passageway in the body hanger

to test the sealing integrity of the closed poppet

val ve, and, when the valve nmenber is closed, the

adapter may be renoved fromthe tubing hanger. In

sea!abl@%ﬁ&rrgﬁ'ﬂﬁr%bw %uﬂté@%ﬂﬁﬂeaﬁgﬁﬁ]hgﬁ%@gﬁ)b{%mth adapter

nvention, there Is provi y as dae ine

ope t| n t ubi saf ve of .a su a wel |l
bore W"ﬁﬂb %mbeg ed ﬁ’&%ﬁ asAPTDRA yevRmeRt
a verti cal bore therethrough and a lateral fluid
to selegivebagloseyanter@em therparbriaeitiei adaptee baret iaralachmter for
with a renote source of pressure fluid; a tubing

moving hm@;g%lv%dﬁﬁ’élﬁﬁeﬁ Othe éd)é(tﬁéiecbddgi irir?g'%ﬁle%dg@‘{’éj 0Pt for

hin the verti'cal bore of th

connectﬁ,rz“ﬂtiltn”r% nof Wi Ahes spea%%“%‘f?cﬁﬁve”' *setéﬁr@w\fﬂvn@n the

wel |  bore; a safety valve within the tubing vertical
valve mppiherds @peedﬂltud fremoprotber andrael meyde ibjroduped dntartabing
responsi ve operator; the tubing hanger including a

passagéwézir ne theubdd H@ér‘ig’*&e’d@)teﬂhtlféhse‘éhﬁ@ |hh§gr!ft}dkbfnﬂwé1%fiﬁ%ﬁ

anded in he bore of the well head body, is

ponpet SRR, i 30U fhol, s 4 Wl e

communi cat i on WI th the lateral fluid passageway in the
removeq o &itubbag haggaran  opposing end with the pressure
responsi ve operator; poppet valve nounted in the

In &edordaged With i serend@epey of the presént nveptidnattgee i pdvided an
adapted, when open, to permt fluid pressure fromthe

assernbl¥ SEefine@ i 56e rtaﬂng @#ﬂﬂnéf%tyt I\?@S 8's %ﬁ?#rfﬁ Sell d:)roduction

esponsi ve pera sa ety va

system, scar@pa%ﬁnﬁﬁw%@%qqkaw ”}ﬁgztaS\?erﬁcaﬁﬁ»?q%itsﬁwéﬁr%%Eé'%aeq A
lateral ﬂl}](? ep;sggégvga; ltll:ler%ln fo'r connecting the vertical bore with a remote
source of pressure fluid; a tubing hanger adapted to be lowered into a landed
position within the vertical bore of the wellhead body, the tubing hanger having a

tubing vertical bore for communication with a tubing string suspended within a well
bore; a safety valve within the tubing vertical bore adapted to be opened and closed
by a pressure responsive operator; the tubing hanger including a tubing ﬂuid.

passageway which, when the tubing hanger is landed in the bore of the wellhead

“body, is oriented into a desired rotational position in which its end is in sealed fluid

2b




passageway W th the pressure responsive operator; an
adapter body wth an adapter bore therein seal abJapuary 2007
and renovably nounted on the tubing hanger to connect
the adapter bore with the port; a valve nenber nounted
on the adapter body for novenent to selectively close
and open the port to the adapter bore; an actuator
nount ed on the adapter body for noving the val ve
menber; and the adapter body having an adapter port

commurfrt%tloﬁo\ﬂrﬂﬁ%eﬂgtéréleﬂtﬁﬁrﬁasé’ag@wé?% hee ﬁ@Méa:gOBBdY and an
pressure fluid, he val ve nenber 1's open

soQurLce rébe |ntr,§) Liced i nt.o thﬁ1

OPPOS‘“Q E‘rBPr‘hf! 9&58%%9 r??Pctﬂ?é"et‘EFb? PrhRRRRET Valye Mauiied jj the
sealing integrity of the poppet valve, and the valve

tubing finidrassagaeaydn dae tubing hpaget and adapted tvédren opee, to permit
renmoved fromthe tubing hanger, while hol ding

fluid preBs@eSHEM the reffhteRBUAIPTo bé BUBBREY HREFE pridstira réébdrférve
aspect of the present i nvention, there Is provided an

| Q t.in sure .res iLve
operatofSRIE e FRrT M BREG S %@wr&gww@mﬁ%ﬁw"v&ﬁsw
nprisin a tubi ng hanger adapted to be 2c
responswernrmrgtomgwemramre@eunm@ aped gaenepling wrtbrthwtrumng flgid
bore of a body and having a tubing vertical bore for

passagenyTwithcihisi pressutd) respariivig operatog an satRipled botyhiith an

well bore; a fluid passageway connected at one end
-adapter ‘H'of'eh tﬁ&@r*éﬁﬁﬁﬂ&aﬁ&?@ﬁ%é% umégﬂgs{d glﬁ éggﬁpgﬁﬁaﬁaﬁger to

uppl ied tq the downhol e function; a poppet val ve
connect\kfr’% ﬁrlﬁp?err@ore WH hsRarGawgivemembsp mowited an theagapter

fluid when open, and to hold the pressure on the

body fordpemrdroént tof setettively clbea aridasesh thenpart &pther adiapher bore; an
renovabl y nmounted on the t ubi ng hanger for connecti ng

t
actuator rhSuHeHllgnsgé er on %'?oramﬂr%@g ICrrt*rlgé Sa':n‘é‘;)fhe

adapter Hg(\fy %aeﬁrtg\/\éer? gdgpfc'er pori!1 for connecting the port with another source

of pressure fluid, so that, when the valve member is open fluid from another
source may be introduced into the tubing passageway in the tubing hanger, to
test the sealing integrity of the poppet valve, and the valve member then closed
to permit the adapter to be removed from the tubing hanger, while holding
pressure to the operator.

In accordance with a third aspect of the present invention, there is provided an
assembly as defined in operating a pressure responsive downhole function of a

subsea well production system, comprising: a tubing hanger adapted to be

| 2¢




openi ng and cl osing the second source to the port, so
that, when open, the second source of pressure 3fratiuary 2007
is supplied to the downhole function to test the

sealing integrity of the poppet valve, and, when

closed, permt the adapter body to be renobved from

t he tubi ng hanger while holding pressure to the

downhol e function. Morre particularly, in one

illustrated enbodi nent of the invention, a body in

e 2 uary. 20 4/ 01,3447 .
lowered Yl lesBioris Bostian Miihva dexbeol'® Bedalit e  duing
] connected to the recess to nount_ the valve penber for
vertical hgfes fifn EomeruRieatiash withaa dubings slingosuspesied withirma well
actuator is nounted on the body in torque
bore; a flu@npasddgevwny ebanéctad vattdnd kedvalth ehagireesureorazpoeasive
bet ween opened and cl osed positions. 5 In another

" r ANt +Qf 5t [ [ t
function; arit' . HooRRRr R Wit 2 108, SOURE of Bretelf AR’ € be
. Vvalve er for selectivel ving the_val ve nenber
suppliedfgthe dovaphale dngtigny a&&@p&éifﬁ@%dwi}%nm fiylpgssggeway to
' passage is forned in the valve nenber and actuator
supply presstizeddluic avheh epemn ared pebbld theopressoot loar thendbwileole
recess. Also disclosed is that a cap is provided for

function WHePPS854@ £PRASSEr BBdy }é}nboamgfrnggﬁtt%ﬁzor[)@ggﬂgﬁg Rdlyer

cl osed val ve nenber upon renov

uat.or o Preferabl and as illustrated,. the bod
for connBEiif iGnyid. By B Aodeontoss i of wasedi
rel easably connectible to the recess by the threads to
valve memiben on ke iasiaptersbedy edantad te dienswvad betweemgositions

anot her way, the port in the tubing hanger connects at
opening Qi elssing tthe tseeond Ssdurbé dophesgeray that, twReh @Y, .the

and the adapter is reasonably nounted on the hanger

second $Qirce @?%Sgédr@:gﬂi& f% Iglélpj@[eé&bswg gé\lﬂlﬁﬂé%rﬁn‘&lﬁﬁ 16 ¥t the

secon urce

sealing integrity of the poppet valve, and, when closed, permit the adapter body
to be removed from the tubing hanger while holding pressure to the downhole
function.

More particularly, in one illustrated embodiment of the invention, a body in which the

2d
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tubihg is lowered in order to supply such fluid

t hrough the port when the valve is open, and t@8Jantdi¢2007

sealing integrity of the poppet valve, so that, with
t he poppet valve closed, the adapter may be renoved
wo zitapixihe hanger. 20 In the draw ngs, whepeigsdobdi®i2ss
reference char acters are used throughout to designate
- parts; Figs. 1A and | B are vertical sectional
flow passaaeéaéor@ﬁd ﬁ"[@'eafﬁ%}f copnectedindhe meass tormet the valvegrergber for
t ubi ng hanger on which the adapter of the present .
movement hstaeen open end glesed pasiions rang antastuekas is U@Uﬁ&d opdhe fodyin
into the well bore; 3 30 January 2007 WD 2004/013447

- torque trafsTiitiog2elairORittP 518 valve. m@nber tamavel ibbejeden opened and closed

cross-sectional view of the adapter with the val ve
posiions. tenber in a position closing the port connecting with
the fluid passageway in the tubing hanger; Fig. 3 is

In an¥iney ifisialed ehbollintent 2f tAEtinkehtiohi @he taBQFté@|iH<§iudes an
menber has been noved to an open p03|t| on to permt

actuator l%[e%%éHlR%%ngt@dftBQHé g ”t%ﬁlb%P‘FJrC&lééfthﬁ/eﬁMﬁ@{;'tﬁQ valve

ort to he operator o

*member béﬂ{) %ﬁ#&&ﬁ%&éﬁﬁo@&g fp%ph Sa%}g{ﬂ&?'{"%j’%&%%? ib gcﬁ%%gm ¥ valve

membera %%tﬁgttghﬁrﬁwﬁaﬁe P 3HD TooRPC PP Ao 00 S Soal

for the closed valve menber; and Fig. 5 is an enlarged
Alse dlisglasedsdiabrm cap is| pravided Jer r@msabled:@mr@c iong

Wth reference now to the details of the above

to the red@ss to Redef Hievchtfod daedehibel apbkt refid@al FA and |

, follow ng opening of the tubing valve by use of the
the body anthactuatoofPrefesalpy eanehas illustuated,i the body isthréadedly connected

described to follow, the tubing hanger 10 is adapted
to the recess, hed ithendaplisaeleasalsin cordetiblevid thi meddse b diesthndada tovehich

head (not shown). As known in the art, parts on the

the body ishrelegsablypethnoted. cooperate with one another to properly
orient the outer end of a lateral

Putting it another way, the port in the tubing hanger connects 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 the

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 adapler of the present invention is installed, prior to the tubing

“being run into the wellbore;
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15 portion of a fluid passageway 11 in the hanger wth

respect to.an adjacent end of a fluid passagewayJantar@2007

wel | head nmenber to which the source of pressure fluid
j ted to be connected. As al so described in the
WO%@%@g‘?}‘gmi oned patent, the fluid passagevw iﬂo?’ﬂz’%sr’?e

hanger includes a vertical portion connecting with a
Figu s Eh érdangied eross-gdctonal siant of the adaptep withdhe wbive gnember
val ve. More particularly, as shown in co-pending

in a posifomtlosing therpoaonddbting Rty #ié fluid dsahonay Hvthe206iag hanger,
insert 13 installed in the lateral portion of the

Fid. Biisa PRASHERIMYFIHES buiin WhRWiRARSRARebErtias beernmovarl tban
cl osed by a poppet valve 14 nounted on a stem 15

open poggé eRfit ﬁr@éé@.ﬁ%ﬁhi& BSmd reioRaDERE B 9 sippfied MFdtigh theport to

ring urges poppet valve to closed position in
e operf Yk Aba B v St om 1 o Bost 1 ansd for engagerren
Figsfdah PRy Sgieraviay S 16 B6EBBE bude TRmgled. and a
ptcci bl B i o s ‘e A oy B

11 to the tubing valve operator. In any event, and in
secondagessl (s heclagediyalve sgmbesand i nvention, the tubing
valve is held 5 open as the tubing is |lowered into
Figh 6 isnart énlanged bectionallyisweofdre gtemnativeforarof pdaptent | ed on
the side of the tubing hanger in position to open and
Withsrefererperiov2® the detadis withei abale desoribedh draiwingseand parfictlarly
passageway i nternedi ate the poppet val ve and the

Figs. 1AGIREM3L,dblidwirg sfRMingWp tHegtubiag eklye by asesef théd\adapiavef thenpresent
detail in Figs. 2 and 3, the adapter includes a valve

inventioriéTﬁMFbe?des&méafto follSwRY BMbHghaREEMEEE adapicditoe lands oga

d closing the port. Preferably, the valve 10 nenber

shouldegﬂ/;tiaii‘l dlﬁBrﬂo?@H ¥ vRaRGH @Pﬁsmﬂgf\g RAGHA fn the"Af patds!oh the

I 'nner “extensi on _ ort to forma _
nanger {54 b S5dPdl 9P bob ABFAL b lyophS Bl BRE i b e

portion of A fiiid pgg’sageway 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 fiuid passageway 11 in the
hanger includes a vertical portion connecting with a tube 12 leading to the operator for

the tubing vaive. 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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in the outer side of the tubing hanger generally

coaxially of the port. Mre particularly, the pes@sesy2007

i ncludes an inner threaded portion 23A to receive the

[ hreaded end 22A of the 15 body, a val v
WO%‘@%‘E@?% S in turn nmounted in the inner e%@?ﬁgos@wgs
24 through the body for novenent toward and away from
of the wellheag onembes so pe fo auiomaticalicopen the pperst valve aatheyiubing RIS
end is noved into and out of netal to netal sealing
is landednghgrety Muid\prebsise fron thel remmis sounce ey bhen slapplied throdgh the
the port. The enlarged outer portion of the body is

passagemyﬁh‘{@ﬂqeqhmrgﬂaweapambm the enl arged outer end of the
recess forned in a sl eeve 25 nmounted about the | ower

lrgééh | Sleint UhciGih abddridhes With the BibserdtiAventsr tigs tubPgwalve is held

ed wth respect to the reduced recess in the

open as M EBing Y lo&é@r‘iﬁm%e% o HS bg% Qﬁbﬁn&“aﬂ téﬁﬁﬁﬁlf%ledrrpthe

the valPve nenber by seal rings e val've ne
side of YR8 DR AT o Biche B e BBVl ofoR e
i pasSSEN, BIE/ el e BRRSE RS s heconeriast oy B 158 Safely
valve. AR 6ba4D.In CRIde o3 anda DeaHapRENCYLR A VAR Bembgr Al which

port 24 |ocate the valve nmenber in its open position

is movealfle ibefyveed. positignscapeaning prdedesingdhe perpdirefesablys the valve

formed in the adapter body to connect at its outer
memberdvas avcomicallyshamdeensiovhicteengagps asonicallyshaped innegestensian of
end with a fl ow passage 41 extending 5 radially

the port foTorhd eta-te-mens cbaMhblewdthspace 42 between the inner
end of the adapter body and the inner end of the

Thé §i6& Fheltief isPoupfed i@ Bogg 22 Selbissblyohmagst withilh anedese 23
valve is noved to the port opening position of Fig.

. A i li ﬂ . bdéﬂ.th
I the oy S e o e i 2t o™

€ Space a

recess ing fﬂlﬁeé B wineP W@ad}‘éa l{)?éﬁilop] @?ﬁ‘g@k’%cgﬁ% gth% ARG Hteadis BRd P2A BEthe

urd "passagewa anger to the poppet

vy, a3t St e R ) et b B s Aol g e
body for movement foward 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 entarged 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 respebt to the reduced recess in the hanger by
means of seal rings 30 and with respect o 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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t hreaded end of the body opening for the stemand the
val ve menber with the aforenmentioned space 42 30 January 2007
connecting with the source of pressure, so that, when
th val ve nenber is open, pressure fluid.is free to
wo ZB‘E'EEMHW ough the open port 20. The out er PENYSHP3/42s8
bore 24 through the adapter body is adapted to receive
membetiengaging threads 32\ of therinartanatafthéresssy Opposd sholildesuothe
torque transmtting connection 51 -with the outer end
valve meshbariaed part 24 locatatiier valvdharcalibertif s vpby posiBoR 6f FigRyg. be
noved between open and closed position by rotation of

AsIpeevidusiydedsibad taqsbrt 404§ REWhEd TP E_@éﬁter%d%ﬂfcoﬁﬁé& @t its outer
menber to its open position is limted by oppositely
ith faAe| | ' : ' I :

end with g&@hﬁm Sourie! it Bress@B 2H4 at ﬁ%@ﬂ& étngmoé gcg# @%st,esﬁﬁ?] \éﬁ‘ (iep’c%nding

ody through which stem exter I : i
iy 199838 SR iy 54 e e A, g oo
e inergd 8 e 6o RUE BBAE e PRE ot 1A W0, Wt B 1
"moved (565 BERRRARD eekoncs 3, B rom Bsmolasmutze ragbo samied

which tinme the renote source of pressure may be
to the spgee ad e lagugh Bwe RAT20: imihecoperienyfor thecfubing valibyas wellips
6 ------- . ---- 30 January 2007 WD 2004/013447
upwardly mithinube faid pessegesaahti it the tubingibanger todive peppdt valve. Thus, a
outside or ne nanger. At this tine, and in accordance
hole 45 isi fotmedhdn ther innew rdduasgent «ff the valvienvenibieP to &dtthediSthe inner
shown in Fig. 4, a protective cap 60 may be installed
threaded osret of Hhe auidgr ogdthgOfort ihe  SleRt &fld Vb VeaivearBRber RAth the

this purpose, the inner end of the cap has threads 61

aforementiohed $agagr bhitheatind Wildthd Qod‘%érﬁ'z dré&uted) '%Sfthﬁl{‘%hg the

t he adapter body was connecte cap carries se
valve memb&ds ofeh, bRiss 8 i %eQB | ’ of the
cavi'tyﬁ%nbt ﬁsé t%’la?'algfy ang)ggéwowgﬁe&h%@%on ain fluid

Th%g);ﬁfe?%h& oﬁjﬁg Bﬁ%n%\étﬁﬂlgﬁ B)%ra%abtsér l)&%kig g&aﬁtgcf R85 e stem

50 of an actuator having an out of round torque transmitting connection 51 with the outer end

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 td its
open position is fimited 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 info 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 rts closed position of Fig. 2, at which time the

' rempte_source of pressure may be disconnected from the adapter body, and the valve body
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may then be lowered into the well head bore for | anding
therein. In an alternative enbodi ment of the adaptfuary 2007
shown in Fig. 5 a port 70 in the fluid 10 passageway
11 of the hanger is adapted to be opened and dosed b
WO 4345t an adapter having a val ve rrenbe?rCT‘?qtgz?"ﬁ”’%lﬁ%?y
formof a plug threadedly connected to the inner end
and the attuator resn@esl fiin batsitor ne haagaut er si de of the
hanger. The val ve nenber has a conically shaped end 73

AtHRIS GimieN BRY if BECIr@HIEE with"Eiofer hevel BPEdt oF @R invérition tahe as
coni cal extension 74 of the port when in its dosed

shown iRRRY 4 i@&gte&é/emﬁ gg@h%}?onegﬁéfa%a ovér th¥ERr bisd 8 cRfeA valve

and dosed posit ans of an actuator
oo 8 B BolE DB D ST Sy b o
v JEFE RSB AR A0G0 6 o
o o G G0 G 8 B RS PR o BARE b S

val ve nenber. 20 More particularly, a flow passage 77

 to containgluig pyesaurindbe auendrthetsnisdeakagri thipugh theipgsha® Thehanger

passage 78 in the valve nenber, which in turn connects
may theni henlowarest into thelwslihead bore fandandingthergine nenber

| eading to a space 80 between the threaded connecti on

IV an afterhditive enaiodienent obthe adagter bhovimimelFigeBida pbritAfein the fluid

recess. The outer end of the passage has a port 78 to

passageWa}l ¢l ofttedidnger iotadpted th bineisined aAd Slwsed BRYnd2As of an adapter
S re

easably connected for passage through 7 30 January

A8 mdeba0A%h M3t P HildIRRAdEd dtirRofeli®o ﬁ?ime;f%nd ofa

a
when the val ve nenber is dpen. As shown, w

fem$79%”“@3§¥mé§ﬁ§?‘§@§{°%?§ﬁmﬁt ed to the val ve nenber by

neans aseal ring 81 thereof engages a

Thé 95\?@15 mr%ﬂr@ge} @Q';t ?ﬁ%rﬁééégf 5%@%?1 gﬁ{i )75 g ol }nYnglt' %ﬁﬁ%??ﬁé a nfé'fﬁ?—to-

a sed ¢ [ gages the recess I n
ot sol o igEb R e R SR AR ™ ™ "

The valve member is moved between open and closed position by means of an

having

_ .aquator 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 fiuid under pressure may be releasably connected for passage through
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menber and recess to confine fluid fl ow between the

source and the port 78 as the actuator is rotatedngay 2007

nove the val ve nenber between the dosed position of
and an open position in which its inner end is
woﬁg 01<§.‘%7from netal to netal engagenent w A TR0
extension 74 of the recess. 10 Wen the val ve nenber
the port 78 when tseralyomienibenjs gpebssure fluid is -supplied
through the port 78, passageways 77 and 77A, and
Asahewn, At the toiatop satensaifly cammctes theoaameanemlmr@y oreans of
for the tubing valve to hold it open prior to the

the J-slbti i segl lﬁﬁﬁﬂﬂ thevest e agésoa vetdsbelih bothe. ouder eridnoftihe valve
case of the prior e od| ment of the adapter, such

memberPaRFS Y64 rﬁsb%? th@:@bissefaiasiy%ﬂgégés%e YdtcR8ih Whichithé Rtuator is
poppet valve in the fluid passageway of the hanger.

received. h?hé‘fé V%éa élh fh Js@a@fgs ygﬁeérﬁé}\t‘:{:éﬁl@& RRS | dehuRibr! Qalve

or an urd pressure to be

membefp%@o P f%n&‘?ﬁbeﬁ'gﬁ @4”%3%!‘%&’33@ Bhf th& pdrt A BEdne
actuator e Aetglet oY e e meshgaeed B aderh th?@%@%aﬂdaﬂ

fromthe back side_ prjor_to renpval  qf the ac
open pogitia in yhickdts iprer ead &5@9?%@ mgngialie HEAGHTEN H@H’f?%'?“er
protecting the closed valve nenber, as- in the first
extensicantsbel errecess! | owi ng renoval of t he adapter. Al t hough
the invention has been described in detail, it should
Wien dingl wals¢ enainber lisain dpen posiliqr, pressiieniid isfawplied through the
illustration, and that the invention is not limted to

port 78, phssgewayd Pt ang: ITA, andihbles 7atte treospmoe &0 andihds to the operator
Installation techniques will be apparent to 8 30

for the tuﬁikg "J@IW {29 it op6h B 4 tRd Bibth¢ U IdRRAEB It Weliealllogly. As

led in the art in view of this disclosure.

in the car%%‘léftghs :Eigr 'é?ﬁBJdirﬁéﬂt'o‘P% Qda?:tér”étﬁ:h pressuRaIbeets mgeanng

hout departing fromthe spirit of the

integrity SFHE Popa valv&"fH 8 LR BREAGGERPYF (HihdrgRY.TFhe valve may then
be moved to closed position to permit the actuator and source of fluid pressure fo be ‘
removed so that the hanger may be lowered into Janded position in the bore of the wellhead
body.

In each embodiment, the metal fo metal seal of the valve merpber 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

~_inthe first embodiment, following removal of the adapter.

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

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

embodiments. Alternate components and installation techniques will be apparent to




9 30 January 2007 WHAT IS CLAIMED IS: 1. An assenbly

for operating a pressure responsive downhol e fungtdn@sy 2007

of a subsea well production systen1 conprising: a

wo%h/bﬁ?ﬁd body having a vertical bore t herﬁgﬂﬁﬁg&l%d

a lateral fluid passageway for connectin

vertical bore with a renpte source of pressure fluid,;
those shilled lin e Arnigedew ¢ this disdpsyee.| d\déiit@aarﬁpélﬂﬁaﬂlfﬁﬁd%r& tnus

position with the vertical bore of the well head bod
contemplatedt aid moayh be geadenwithout depantinig frotrethe spifit pbthe yen ion,

communi cation wth a tubing string suspended within a
which isvédfineti yethe @lxiing. t ubi ng flui d passageway which, when

the tubing hanger is landed in the bore of the

wel | head body, is oriented into a desired rotational-

position in which one end is in sealed fluid

communi cation with the Ilateral fluid passageway in

t he wel | head body and an opposing end in fluid

conmuni cation wth the pressure responsive function;

a poppet valve nounted in the tubing fluid passageway

in the tubing hanger and adapted, when open, to

permt fluid pressure fromthe renote source to be

supplied to the pressure responsive function; a port

connecting with the tubing fluid passageway with the

pressure responsive function; an adapter body with an

adapter bore therein and seal ably and renpvably

nounted on the tubing hanger to connect the adapter

bore with the port, a valve nenber nounted on the

adapter body for novenent to selectively close and

open the port to the adapter bore; an actuator for

novi ng the val ve nenber; the adapter body having an

adapter port for connecting the port wth another

source




of pressure fluid, so that, when the valve nenber is
open, fluid from another source may be introdug@ghnuary 2007
into tubi ng passageway in the body hanger to test the
sealing integrity of the closed poppet valve, and,
when the val ve nenber is closed, the adapter may be
renmoved fromthe tubing hanger. -10 AMENDED SHEET 30
January 2007 2. An assenbly as defined in claim 2,
wherei n: the val ve nenber conprises a ptug threadedly
mounted wthin a recess in an outer surface of the

WHAT 15 GLANERAS er for noverment between positions opening
and closing the port to the adapter bore; and the
actuator including a torque transmtting connection
for engagenent with the plug for noving the plug

bet nd cl osed 03|t 0
T ss b ge%“ﬁ@f °§%a 79,3 pregsyres: SRQﬂS{Vﬁé%%WEgﬂlﬁrfv%qftﬁaofa
Subseawdmmﬂurdlmn sygtem, cempnigihg:of the adapter body and the
t s seal abl ed to the adapter bore
a Qe oy S B LR e piveiah A laler i pasengevay
for conndbtingmeaeerﬂmbwre&ﬁatlﬂ@fémd sbﬁrc@'o@bl‘@sgure"ﬁﬂrﬁf ein: t thed
nount e

s an actuat or seal abl
“gﬁ 6{?@3‘?&&9 hejowared "&@a@p‘ﬂ@ﬁ’e%mﬁﬁwﬂaﬂ%\ thpwerticalgbore
of the wdnhéacﬁlﬁocgopﬂfﬁ t0Bing 8 HaVﬂg? tuBiﬁ? v@ﬁﬂam {Jr%n@ﬂﬂ'ﬁéa%n

t
with a tuliig, sing shsasned fwtbmweﬂ boro: wed amhng:wmassfageway which,
when the (0Bing haNGétTs RASEAHENE SoRI GG IRNRAkddy, s hrRieiHg o

desired r@tgg(pq@ pesitien in wiath/we)enchlssm bealad ﬂmulconmwﬁhatlbn @ith the
s TSRS e ) SRR HBBAE I B igpilon
with the pressure responsive function:

a poppet valve mounted in the tubing fiuid passageway in the tubing hanger and
adapted, when open, to permit fluid pressure from the remote source to be supplied to the
pressure responsive function;

a port connecting with the tubing fluid passageway with the pressure responsive
function;

an adapter body with an adapter bore therein and sealably and removably mounted
on the tubing hanger to connect the adapter bore with the port,

a valve member mounted on the adapter body for movement to selectively close
_and open the port to the adapter bore;

an actuator for moving the valve member: _

the adapter body having an adapter port for connecting the port with another source
of pressure fluid, so that, when the valve member is open, fluid from ancther source may
be infroduced into tubing passageway in the body hanger to test the sealing integrity of the
closed poppet valve, and, when the valve member is closed, the adapter may be removed

from the fubing hanger.
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therein for connecting the vertical bore with a renote
source of pressure fluid; a tubing hanger adapt adiimary 2007
be lowered into a | anded position within the vertica
‘bore of the well head body, the tubing hanger having a
tubing vertical bore for comunication with a tubing
string suspended within a well bore; -a safety val ve
within the tubing vertical bore adapted to be opened

2and A asseehbly agdefiie8S$ Hfn D SFIRAGRI Ve operator the
including a tubing fluid passageway -

tt ubinqnhag%er ( pa
ARhialvy MGIARET GAmPrisanAIY thesagedly mountacawithin a recess troarouter
surface offthé iubinehd | ' it 0. 2. Ired.

S AR iy e
to the a F §OtAftni cation with the lateral fluid passageway

vencber AT O A B A i o

pressure responsi
- Plug for ipgying e plem betwsep dppepenediand closadipesitioms.t he t ubi ng
fluid passageway in the tubing hanger arid adapted,
when open, to permt fluid pressure fromthe renote

3.soureassembly aal q:qﬁd hee ih maimhmmTeeasmpﬁsihgﬁ pgnsi xﬁ
r t af ety .val ve open, and, en
. ag |I os@é’?’ l{ptgﬂﬁgr?'&v?l c{?ﬁ'@sﬁagi% QP@V pek prﬂﬁt%‘)r@ iseyetably t o
connecteddorttieradapterdre s@ds tcdver AndORRDY rdtcth RaivB gndritirng

fluid passageway with the pressure responsive
operator; an adapter body with an adapter bore therein

4. seahnlabyerablg S5 RANEPHIIAMP Wadrf)  the tubing hanger
to.connect the adapter bore wth™the port; a valve

the Refiaier REldes an grtuats badwnesalablymayntedmwithir amepenitgin the
adapter ba@y;efidi vel y cl ose and open the port to the adapter
bore: an actuator nounted on the adapter body for

the,Rlyg higs enepeaing conrarting at eredericheittethasidaptdr pdt dndyatis
other end2WitR 8RB st Ak prés2RG o B it Lobirel nt-lgy e hhe

source
hanger passageway when the plug is in an open position.

5. An assembly as defined in operating a tubing safety valve of a subsea well
production systemn, comprising:

a wellhead body having a vertical bore therethrough and a lateral fluid passageway
therein for connecting the vertical bore with a remote source of pressure fluid;

. a tubing hanger adapted to be lowered into a landed position within the vertical
bore of the wellhead body, the tubing hanger having a tubing vertical bore for
communication with a tubing string suspended within a well bore; ,

a safety valve within the tubing vertical bore adapted to be opened and closed by a
pressure responsive operator;
| the tubing hanger including a tubing fluid passageway which, when the tubing
hanger is landed in the bore of the wellhead body, is oriented into a desired rotational
position in which its end is in sealed fluid communication with the lateral fluid passageway
_in the wellhead body, and an opposing end with the p'ressure responsive operator,;
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of pressure fluid, so that, when the valve nenber is

open fluid from another source may be introducegyini9 2007
t he tubi ng passageway in the tubing hanger, to test

the sealing integrity of the poppet valve, and the

val ve menber then closed to permt the adapter to be
renoved fromthe tubing hanger, while holding pressure

to the operator. 6. An assenbly as defined in claimb5,

eRRREL Al PRuita HOnRERR] 08 PR REReT by R B

adapted; when gperarig eeriibluidrpressenetfrdoe theeremoposiuréedons openi ng

' . h t uat | udi

to be supEfeefthrebolte (RRBRYT pedBiuste Fol e gk vehe dheorihdhe

when clggedgtof parmitdhe pessure redpmgsibebpg@fmrtt@ gam# b{i‘éésék'ﬂz(sédﬂ osed
as errned In Clalmo,

iti - senpl,
a%@ﬁt@éﬁ&g‘&w‘i@%@‘i' PRFSRgEwaY, Wit thedessare taspongive
operatoradapt er body and the actuator, is sealably connected
to t‘s}e @%@Ot.ﬁ{ﬂ?%e sQ as to cover and thereby protect
an AaaRsg] RRsY Wi adapier beye theseinsegiably and remexablynmenrtedon
the tubing, hanber ©i ddnnédShaPSdapddrYord With WilESorAN act uat or  body
0 g

seal ably mounted within an opening in the adapter

a 3y megiher moxniadrqhe adepter bady amexeeaioo Belectielptiose
and opefd e BRES bAShiSHYpeCct i ng at one end with the adapter
P portﬁbgtnd, at&iq%ts other end, with the port so that

art pelugopmeyried onithoadapter kodytfoemosiog theevalmymémber: isnt o

thk g he pl LS i open
b 8820 8PS AR LU ol BB 8 gl e sourco
of pressuse fuidusethab sendhe ealdomender is dpsmiuidRomianather Bs@8e may
. . 1 on_system., ri.sing: a.tubing hanger ,
be o6l o} AP ST BashaBelil mife i fhgef o ik b saeleg oty
of the poppeteabyk, and the vaive member then closed to permit the adapter to be
removed from the tubing hanger, while holding pressure to the operator.

6. An assembly as defined in claim 5, wherein:

the valve member comprises a plug threadedly mounted within a recess in an outer
surface of the tubing hanger for movement between positions opening and closing the
adaptor; and

the actuator including a torque transmitting connection for engagement with the
plug for moving the plug between the opened and closed positions.

7. An assembly as defined in claim 8, further comprising:
* a cap which, upon removal of the adapter body and the actuator, is sealably
connected to the adapter bore so as to cover and thereby protect the valve member,

8. An assembly as defined in claim 5, wherein;
the actuator includes an actuator body sealably mounted within an opening in the
adapter body; and
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body and having a tubing vertical bore for

comuni cation wth a tubing string suspended W3 Rn@arg 2007
wel | bore; a fluid passageway connected at one end

with the pressure responsive function .and at an
opposing end with a first source of pressure fluid to

be supplied to the downhole function; .a poppet valve
within the fluid passageway to supply pressurized

A AU L B B 1o
other e"ﬂe\%ﬁ/ 151 Rerh s thetdivid pressie fra the anath@esotfrm mag;rﬂnwomtorhlge

hanger ;Se@@aéé%ﬂwh&ﬂﬁéﬁ "i@)ﬁ M éd;énap&ﬁﬁ nd sour ce oLody

pressure; and a valve e he adapt er
adapted to be aned bet ween p03|t|ons opening and

| osi
Toper N EhrenbL S Aiited i B5Tait 2 BEBe resrpPahe BounBE o
functlonp asu@smmmmumsystm tampprisiig: t he sealing integrity
I wh d, t th
= Uit onBPROSYe 85 B e ol o
body anduhavlig & tutihigeritvat Borerfer somrbicatin I £ubliiir suspBnded

ssenbly as defined in claim9, further conrpriSing:
w'th'na@&@a% ®whi ch, upon renoval of the adapter body and the

a ﬁsﬂﬂ passHgewas coficad 3t oné @AE SRthls P%s% @f’ﬁb‘ﬁ%ﬁié iSn
as.to cover andthereb pr ot ec e val've ne

.and at an g@oogm,@@gw t source of pressure fluid to be supplied to the downhole
function;

a poppet valve within the fluid passageway to supply pressurized fluid when open,
and to hold the pressure on the downhole function when closed;

an adapter body removably mounted on the tubing hanger for connecting the fluid
passageway with a second source of pressure; and

a valve member on the adapter body adapted to be moved between positions
opening and closing the second source to the port, so that, when open, the second source
of pressure fluid is supplied to the downhole function to test the sealing in'tegrity of the
poppet valve, and, when closed, permit the adapter body to be removed from the tubing

hanger while holding pressure to the downhole function.

10.  An assembly as defined in claim 9, further comprising:
a cap which, upon removal of the adapter body and the actuator, is sealably
connected to the adapter bore so as to cover and thereby protect the valve member.
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