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riser |s rempved for installation, EE t]me tree,

are - Ope type of free, sometimes called “convention two bores ou 1t, one of
which is the prodnction bore and the other is the tubing anpuhis access bore, In this type of
wellhead assembly; the tubing hanger Jands in the wellhead housing, The tubing hanger has two
passages through it, one being the production passage and the other being an anmlus passage
that communicates with the tubing anmmlus surrounding the tubing. Access to the tubing anmulus
is necessary to circulate fluids down the production tubing and up through the tubing annulus, or
vice vetsa, to either kill the well or circulate out heavy fluid during completion, After the tubing

hanger is installed and before the drilling riser is removed for installation of the tree, plugs are
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tenporarily placed in the passages of the tubing

hanger. The tree has isolation tubes that stab into

engagenment with the passages in the tubing hanger when

the tree lands on the well head housing. This type of

tree is normally run on a conpletion riser that has

two strings of conduit. 1In a dual string conpletion

riser, one string extends fromthe production passage

of the tree to the surface vessel, while the other

ext end the tubing.a [ I
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readily test a tubing smmubus check valve to determine whether or not it is properly closely.
Proposals have been made fo use a tubing annulus valve that is hydraulically actuated and thus
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Proposal s have been nmade to use a tubing annul us val ve

that is hydraulically actuated and thus .2. could be
tested from above. However, the proposals require

hydraul i c passages in the tubing _hanger, which take

up space and add conplexity to the tubing hanger,

Summary of the Invention The subsea wel | head assenbly

of this invention utilizes an essentially concentric
tubing hanger and a lightweight tree, thus does not
require running of a dual string conpletion riser.
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novabl e menber of the valve, it releases the retention
device. -3-. Brief Desexintion of drawiugs Figures |IA

and |1 B conprise a vertical sectional view of a

wel | head assenbly constructed in accordance with this
invention. Figure 2 is an enlarged sectional view of a
portion of the well head assenbly of Figure 1. Figure
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and can be elimnated in many cases. An inner or high
pressure wel | head housing 21 lauds in and i s supported
within the bore of outer well head housing 13. Tuner
wel | head housing 21 is |ocated at the upper end of a
string of casing 23 that extends through casing 17 to
a greater depth. Inner well head housing 21 has a




bore 25 wth at | east one casing hanger 27 |ocated
therein. Casing hanger 27 is sealed within bore 25
and secured to the upper end of a string of casing 29
that extends through casing 23 to a greater depth. In
this enmbodi ment, a tubing hanger 31 is | anded wthin
bore 25 of inner well head housing 21. Specifically,
tubi ng hanger 31 lands within casing hanger 27. Tubing
hanger 31 is sealed to casing hanger 27 and secured
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Referring again to Figure 2, an orientation member 44 is a part of and extends upward
from tubing banger 31. An orientation sleeve 46 with a helical surface is secured to the lower
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conprises an outer split ring that has a mating

profile to groove 35. A plurality of dogs 53 |ocated

on the inner dianeter of [ocking el'enent 51 push
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At lcast one valve 15 mounted to production tree 39 for contro]hng fluid flow, In the

preferred embodiment, the valves include a master valve 63 and a swab valve 63 located in

production passage 41. A wing valve 67 is mounted to port 412, The hydraulic actuator 68 for
wing valve 67 is shown, Valves 63 and 65 may be either hydraulically actuated or mechanically




Referring again to Figure IA tree 39 has a mandrel 81
on its upper end that protrudes wupward. Mandrel 91 is
sized for typically receiving a connector for
connection to a small dianmeter, |ightweight riser,
such as for certain workove r purposes, Mndrel 81

al so enables other nethods of intervention. Figure 3
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awfebarpassage $5 Fomdlowinapigerndiresicieyienidred. s ferre | to figore 4, tubing
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Al sene B35 eandsapward. @@m gens bak Ohgloye thenyia gétibing aniylusqagsage 83. An

9 a L1 t lq<0

e’%ﬁ"ﬁg?‘g"&!‘% Sy ‘Ehml &Sﬁ# °f§t%%r95pf(¥s#t§ n 1 ougezondgry resilient
sdal @sedl &9 plptitnary ipgedl 09 thiasis mdmfenbtﬂm thisembodimentdi anet er

of slegy 101 ar its r.oend, . Split rin

o dohamitesirerpdP R Ry Hagied B o Rubulyeppfer 42 Be in he
upgtRbloked poditibOgatadn | Figmas Blad &, tﬁeﬁmﬁﬂdidmﬂshévet 101 ttshze:short distance

axi s of tubi n anngmﬁ ssagf‘h% g%bl n% %roov
P 3 R AR YO o e 56 S e 41 (R e o B, howm fn
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dgroove 1 or_retainer

operating as_a detent
r@h@d@me@pgmqgatr}@@ gqf@ﬁci ingfs interior. Seaf 103 1s sealingly engaged by lip seal
99 as well as the resilient seal of valve head 97 while slesve 101 is in the upper position.
An ontward biased split ring 105 is mounted to the outer diamster of slesve 101 near its

upper end, Split ring 105 has a downward tapered upper surface and a lower surface that is
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sl eeve 101. Figure 4 shows an engagi ng tool or nenber

109 extending into the upper end of tubing am ulus
passage 83 into engagenent with the upper end of

sl eeve 101. Engagi ng nenber 109 is a downward

ext endi ng conponent of tree 39 and is used for noving

sl eeve 101 fromthe upper to the |lower position. A
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glosedgofiion. connection to a tubing annul us |ine
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Fec R gL A PatAlp g TPTenRgsiion SR HEED S TEsees md
pulles sleﬁﬁ\lehfrbzﬁ el cldsebiodition tdf 188 ofed pokifich. IRIRIAG HaNUBEw a similar

actu&tor H}C hat %on%s a part of ranning tool 111 and works in the same manner as actuator
117. Like actuator 117, actuator 117 has 2 piston portion that is carried in 2 hydranlic fluid
chamber for cansing the upward and downward movement in response to hydraulic pressure.
Passage 118’ leads to an exterior upper portion of running tool 111 for delivering and receiving

tubing annulus fluid,
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setting a seal between tubing hanger 31 and bore 25 of
wel | head housing 21 (Fig. 3). Running tool 111 has a

| ook nmenber 119 that is radially and outwardly

expansi ble into a mating groove forned in an interior
upwar d extendi ng sl eeve portion of tubing hanger 31.
Lock_nenber 119 secures running tool 111 to tubing
hangBHumag el TE haspsomsentional deabuesnir momingeiibing thangeh 81, including

A8 sl GBS SRS B0 LRI P i
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Figyg. Sorredd §agdes %qe&swé tqﬂrp Hpper elos.ﬁdtppn‘gﬁnaﬁy thmpmtﬁmwdlve head
SEW%PBG eﬂ—%ﬁm%@?eﬁﬁt Qs {dae 'ﬂlo@ﬁﬂ% F[g? 1& ﬁ[r_% e %ﬁaﬁd%rtd%wnward

passa hi'n runnfn
Lel 1o #iervgpar pesiting dasent sRirt dvg iSeangagas gxhevedmu preventing any

dﬂn%d@ﬁ&ﬁgﬂtunm ng tool I 11. The upper end of

passage conmuni cates with an annul ar space
sur The npkrigr mtreap@hcsl fluip pessuieeth puisade 48 bivithio rtnning too] 111, This
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upper end of passage 118’ commmunicates with an annular space surronnding the drill pipe below

the blowout preventer. This anuular space ig also in communication with one of the choke and

kill lines, The operator pumps flrid down the choke and kill line, which flows down passage



kill lines. The operator punps fluid down the choke
and kill line, which fl ows down passage -9 118" and
acts against sleeve 101. Split ring 105 prevents
shuttle sl eeve 101 fromnoving downward, allow ng the
operator to determ ne whether or not seals 99 on valve

heﬁig 97 are |leaking. The, well is perforated and
c oniiB'etrdcrisragaing aee@nI 110 NGt MR ope..t echni gue ‘
rior t? i ns?gﬁ P Iﬁgﬁ%sr%gt%@l%%‘? 181 rom tnoving

t hi e done
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tubi ng 33. The tubing hanger running string may
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work on a partially drilled well. Tree 39 is preferably run by a cable or lift line with the

assistance of an ROV (remote operated vehicle), The lift line winch may be located on the same

platform, off to one side from the derrick, or it could be on a separats platform that may have a
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platformto be noved a short distance to a new

| ocation for drilling a new well or conpleting work
on a partially drilled well. Tree 39 is preferably run
by a cable or lift line with the assistance of an ROV
(renmote operated vehicle). The Iift |line wnch may be
| ocated on the sane platform off to one side from
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position wth I ne connect or
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t ubi th [
connaapaany dHEnas 386 deleha o drn KOV, hEGerth Byeey  rontoval
took &ot shozal) teTiandre| U, andireoveh dheapiag Giot Nivavid fin mbmgmangar 31. The
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PSR O e Y R R e P T B A B P ol witizes
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ure. ;o i sg %Pe any pressure fromtree production
@ggsfe&iy OAPEE*UPe retrieval tool utilizes
pr es:wﬁlg pRAINdtA) thiifDarSElad Fald S0URE rbhin Soed) buPRGhidallP held open
°E i s renmoved fropm t“b'u@ﬁ? r 31, tree 39 should
ORLartRg thegressing i wping Aoty 8 n’@ %}bmsoﬁa%‘il%wlveﬁw Flgsed, it can be
opRREHt lzlﬁy m& YR st RindRYm it TFiG! D thee B38ovirvatdy mﬁaqirésxm within

el d for nonjtoring the pressure in tubin

mg’ﬁﬁ uss%‘ 18| qompiygieatgd %wsbd&h%ﬁwlus@mggecllés@ e3P and to 2

mgﬁﬁnggfacmgened at any time by stroking actuator 117
% of tree 39 downward, Any uﬁnessure w thin .
t ubitRga w#a‘fea gpegmion it dneirmniiwvaive gnlling whigh 33,adighigreight riser with

T3P B39E 0 SRS RSy o
thb ﬁ\bmg\/@nm passage tonlsien §938 theasudagrhvessobi Fiteling swots miyt be lowered
through the riser, tree passage 41 and tubing 33. The well may be killed by stroking actuator 117
(Fig. 4) downward to open tubing annulus valve 89. Circulation can be made by pumping down
the riser, through tubing 33, and from a lower port in tubing 33 to tubing annulus 85, The fluid

returns through tubing annulus passage 83 and passage 118 in tree 39 to the wmbilical line.




bl owout pi eventer maybe secured to tree nmandrel 81. An
unbilical line would typically connect the tubing
annul us passage on tree 39 to the surface vessel.
Wreline tools may be |owered through the riser, tree
passage 41 and tubing 33. The well may be killed by
stroki ng actuator 117 (Fig. 4) dowward to open

t ubi ) cul atian can be made b
b o PRt SpokBloHE B reattd Sk s 5 va 39 et b e fom
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disclosé a third e
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xen AR eﬁ%l 3{1 {éﬁtraﬁ bore 32 of

. onpo ent th
sl her BT MR i L7 s aatbsextopdios gemt @8 fom e
lowmﬂsldfnmhimgmongut ool 111 for axial alignment with a

t ubi,ng_annu assage 83 in tubing hanger 31.
1 Runfift REPE g% 4 Siefg i%i}F lpegpdwithfe nyming tedl mbmgfamnm ;tamge 125. A
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: %a? 5 bi H@gﬁé?ﬁiﬁeér 1231129 e |ogtiengh an provide rﬁﬁecﬁSn sdwmbﬁg annulug
ass QBﬁIAﬁi&dﬁb anrele th
P 1%?2 of . runni nég%%fgﬁéuf?%aﬁﬁn upplg;ﬁ;%do 80 sq%ﬁfﬁf‘ﬁatf’@”wa
tubjlat member ieviRg 4 pessagd thipuglo il Aqmmtcrngsamammamagaismgeter ortion
fi f.l cates i ni ng too
i s ol DY bt s BB Bt e SE B e ! Seaie datiod lower

anger pass

I N
seah B3P is %chfg@ islowen/ Bred bREve 1BYFonscaligyidabeed saer DM rbon of
e 125. An actua

sculoE TS W8 pbe R TH it (RRF S8 etird an spmr chagmee in
ﬂ%‘:ng%gt erﬁmumcatmn

tubing pryaiug passays 125 ‘Ehe atmuibarlcheratieidb@nubionm
tyator 1 I ed
hol¢ ﬂ@gy&}g pigfon @9 48 o §"tagh 330430011135 s engmprd torepressure

tiron

chambnn ereaidil hﬂwmpxm:l mpmﬂ uppex 8l plecay %@%ﬂbod%%ﬁ%e{ presstre area

17139 I%fh’ﬁ{‘ ted in |ower fixed sleeve
seal? g 6 PEGSHT® mpasqit ket esel poranil oppeoteal 144. Hydraulic

finid flowing through upper port 141 flows through communication hole 143 and acts against
piston 137 to push actuator 135 downward,

A lower hydrautic port 145 extends from the exterlor into an annular clearance in tubing
annwlus passage 125. Lower hydraulic port 145 commumicates with 4 lower communication hols
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actuator 135. An upper hydraulic port 141 | eads from
the exterior to an annul ar clearance in tubing

armul us passage 125. The annul ar cl earance
comuni cates with an upper conmunication hole 143
above piston 137. An upper seal 144 in actuator 135

defines an upper end to a pressure chanber created
In this

£ Ri ston 137 and upper seal 144.
gﬁ‘g}gﬁﬁﬁ%ﬁ@q%ﬂlﬁ bidsaplie f&dqaessm topths ts BedvednShiston 137 and 1
e dttr Hytianlid Meid pregniil % 83 g)# | ower seal ?39 anJ ower
Seal 144, Hydraulic %??ui c]I F&Wﬁ%@ﬁt% IoWigh sidp ppiston 137,
W‘%fﬁm f pf""ﬁ-?‘jough comuni cation hole 143 and acts

agai nah enpish U . P tuyat or 135 downward. A
L@ﬁfi%g E‘%g‘?ﬂ?&;h zg %%rbgggifs&é%":ﬁ%?&r i ek 0B eematond 35 by threads.
' . ¥ & fubelamenabet havind .passage

196 Engh@WRE: thydugwli. c F)ort1 145%0%%?@%%%&;%& %Faggfed lower end
| ower —communi cat | gﬁ’? apg}pasebleylockimembepparastrising atoolled 153 with depending
sqllshfingsts 197.d Callétilss ﬁds%@pﬁﬁéﬁ-%ﬁfg&ﬁe %,ﬁuhe Space between”
O R b m b ¢ 0&1?% I(g[})\ﬂer seal 130, I dydr auric? P g diameter portion
3 OwSPE pidineerd 45 have wvenybiaciag letdie oh OB foSinlfping foto

pressure a

BeagsmsnionttlidBmal Mosibing Q 2 wpward. An

g}gﬂ&@&?q& %;glolé1 (HA9 i s 5@%&?@3’ S{hg&gﬁleﬂg‘gﬁég' gﬁf?lré‘{g still to Figure
35 IBSptetitks valveEnepkgéiteint ist @olred A% Vity@sicove 163 by

act uat or
thrasls|164. Vieinbedck ey ' ' r th a tapere
o e e Bl A S and s o st

[ d 151,
’}#hg X erﬁg ﬂlglgy etddrip pf apagment danll I 43 sl &Intaiak Ehnﬁﬁpagﬁﬁﬂlg between neck

16bidddbwériireeisevd pYop. Col I et 153 has an upper en
ed, by threads to an inner dianeter portion

SecC ;é < .
SHERTCHER51161 fioseouBal inetbify AREKS pk5ige RS

eng d
ing Tnto  engage valve sleeve

163 cViie: pdge r, sna
W th 1'gant )T nafssgﬂ?ah'{gg%}rlg%?beﬁﬂﬁp%sémi@@ on i owter dimndfrgud en joner

d’f’é?‘ﬁ%iéﬁﬁma@ repeived vahe sirdegmkms. ﬁlﬁenﬁaﬁ ALt e détg% %é%ber 167 is

lob el vl e 161 that is secur t

“val ve Slegng.}jgg %é%’“%?ky i Y 505 1. VRitens v 1691is a conical ring

BtRgRescutifo wllow itlty be siilly exphidhia nﬁet%ﬂﬁ%b%?% i i rconﬁgured 50

thit M3 Qb The t red | ower en
engaglé Tent %ggg?s aﬂfgeﬂeagg’@mgﬁt 169 dbat iﬁ@emdmf;gide TG rer end of
. val ve

detent agraher 16T s lark &l '
arg & lin dﬁﬂleiepmfen%éﬁéﬁ% !Zdﬁﬁagrr %gmé J&l¥e prtatnrg shoulder

i 165 i ecured int
171 ST DAl it 3 PR Rt 157 dereiscnirimys Tosbontios itdfdel éhd. In
S outer

thezpopitipu Skowmniarfgre 8Bad 0 |
nedli I3MEhRL-and. an ? nnermhgli%gﬁlrrg% 2?9'? ﬁegfm% ftj‘?"m‘\‘?ﬁ# frovement of valve
AT TS [egingdtopsahova The Bptredomdday in€ Bngfement tool 149

recelives

slidgeagainst d cbfef di l ;
theeataeid L dlofeted A L e

nd val ve neck 161.

rﬁ:‘;:gl ?%dj %Slgllo o¥g Ae BB Wil eanse the bislepsdi off diteht %{fb@ldi ? lt:]e Xontra_ct
iethpiawasdblresinsake 167 .is.configured so tha

i ts_upper &gg%e]n gg‘é@%‘%ﬂ Ss%ul‘#é&il's'& S edat aopgmiedabwiward

movfegglgso? BrERBRANEEOOTTIHE causwanlve sekve 163 o move downward,

| Movable valve sleeve 163 has an interior seat 173 located immediately below an enlarged
diameter portion 174. Seat 173 has a smaller inner diameter than enlarged diameter portion 174
Inner diameter seals 175 are monnted to valve sleeve 163 at geat 173, Outer diameter seals 177.

of
r

seal the outer diameter of valve slesve 163 to tubing annnius passage 83
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detent menber 167 is larger in dianeter and engages an
upward facing val ve retai ner shoulder 171. The wall

t hi ckness of detent menber 167 decreases fromits

| ower end to its upper end. In the position shown in
Fi gure 8B, detent nenber 167 prevents downward
nmovenent - of valve neck 161, allow ng pressure testing

from ab@m@ar sldpembamRe g9 lﬁﬁﬂmﬁﬁ'}l %ouﬁ@@%g Eélh 194 Pzgséa%e 83, as

sl i des agai.nst the tapered outer di anmet er

Aised 115 Aiguen ABi ndbon Bembrial7d hesvessees 1&1r eﬁmdmz through it for
REShiiOing ABWR skl LA B 8 Bt dr lof %ﬁeﬁ“ﬁs' %.V\@Hivg%{égl 183 has its

of detent nenber 167 to cont ract i nwar
fawee pmseruredby thspdsvia theapparend efdubudin stop dmmbér?ﬂ?f) Nalve bies: 183 has

RRuTR G s5 URCwre BT s SBiE RE e iR BLe Wotp bt 1631

ﬂalckmechﬂoelavm 163 has an interior seat 173 | ocat ed

Seat s RAehen e PG ! Bediel £ 1 RAMeder g olng fool 11

it Attty @ligriad mﬁmm;ﬂg?ﬁnulud BREe 8 SIEbies haes! . 1o cPfifed sleeve 129
ve, s| eeve 163 at seat 973, Quter

d.t
a’ftapﬁéﬁwn@aéi?rgmﬁw loweterndl 184 of wyprieg togh Hidvte tubing appplyepassage 83.

Bbeg\iRed vt 024 subids APHOLGT vRRS3REE6B3. - 13 A tubul ar
stop nenber 179 is stationarily nounted in tubing

annul {&Vesdesta s igglovaddo the apespasifion &y supplsingtydrapti@fiuid pressure to
@ﬁppdiﬁiﬁi%m%ﬁct %ﬁmﬁgﬂ?sﬁﬁgl%§ c]aés}:uf%é ﬁﬁ?iiﬂo%ﬁ&l&‘&@n&&d Collet

conmmuni catin ann
Iﬁ@ﬂuseap ipfo epgigvment itk valvalgek 161, At lthessame e Jta:&rddaswertesd 151 of

ér&é‘%eﬁzeﬁﬂgolsﬁg %rﬁ]%egys 'gfoe/%d%ndto? d%tgzﬁ grggr 163" q‘hg ;e n of detent

had' 'a° VARS
wmesseer 185 frens Vﬂh/s slegyp &63 term;bve Hewviagd. eWb@gamiredylmsmd seat seals 175

Mc oéazeg b}é‘{a vé’ Héa\ﬁ 83. %fqgn]g?%nﬁl u1d ca r}ﬁ:%vs}: arom % valve head 185

positi e opera |o
Bloghy @ﬁargedarﬂa 184 ofpaltys slgeve 1683 anﬂ upwlﬁmnnagmt mfmbmﬁﬁﬁl 35i s

? )lj Ib ?:%[la yc}?%l% g"g e {65 V\%%J gllf Oé'a S%VQP @@Eﬂg Qli%éﬁ%sto hydraulic port
BSWTHe Iﬂdi_df pressuré Revw hyvaph Gﬁﬂnﬁhﬁ’c@h@f hdl4I147i g 2t auisﬂ-fhe lower side
!fnfg’?@t}gp Sasiee upv lf,%rl{lﬁf Gme a]%? lkgv\ﬁlrefgéaxgg%g; \ggcollet fingers 157

@iﬂﬁﬁbﬁld&ﬁﬁsg @uﬁwea sle&rel138 uBRAD. WRdnt eRin E}{hesk% Eésﬁﬁm, dstent

c f|UI ssure upper .port 1
la%?dlaﬂ ié Wﬂ’sﬁxp gl 8 mtfalfgg%%g reipite élwa}derlb@ tp grevent downward

Iﬁweg{g@tdfom\@gedﬂ@ol let 153 will snap into engagenent
with _val ve neck 161. At the sane tine, tapered | ower

end '1"5 Tetgfve TmrRREfanihld, the aperatorgvill shasprnsaidls senventy engegement with
tﬁ!ilg% gHePeRd FHNHRd164: o %gﬁu;ﬁ% 6%& | Ot %g%g&ﬁ?;ﬁmg;rrglease from

Zber 167 freek val ve ol dev to nove
wakhve rnepto Veld @owlmﬁ pullingecanses dewes fixEd sleeviel 129 ueueqmaede ftom tubing
REUAHABY 83 BPATd BanocARY SURLAGAN Wb Botbtibl) $oRY, the tree i

have a similar engagement tool end sctuator for performing operatlons of opening and closing

valve sleeve 163. If there is a hydraulic failure, valve sleeve 163 will remain in the position in
which it failed.
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into the enlarged area 174 of val ve sl eeve 163, and up
the interior of actuator 135. To close val ve sl eeve

163, the operator supplies hydraulic fluid pressure to
hydraulic port 145. The fluid pressure flows through
communi cation hole 147 and acts agai nst the | ower side

of piston 137, causing upward novenent of actuator _
135. agement, .of collet fingers 157 wth

shoul g?"“%@g’ﬁq’ﬁﬁﬂ%‘ﬁ?ﬂm fEraupasey ARG tofhwatuiling \dhRihs is readily

bégdrehic by strdkin hd § : 167 will
%?%25% i ﬂ?wt“’ﬁ?ﬁ t’{%r*’éﬁﬁﬁé (i8he pllE0 Rhick il rtenion
! 0P &8 %Md ° hplpsedeim efovealles ﬁe%?&ﬁml%ssagas
Mo congtonsndsvfer dtrdkind 1Rg I rator il .
@J- Egcfl‘piist s?ﬂge g?(g?glr g%éh;cgt%b?‘%ﬁ?&@m%tvﬁfve Fﬁ@g?cﬁtﬁd Fisgrigept the
f%;*%g Bu Eﬁﬁ’b@f*&?g sl prgsun thewrall lof tha tisbingQ@thdee that is nesded
' d

ffriofigepessagdsy to rel ease from valve neck 161. Continue
wer fixed sleeve 129 to be pulled

pullhﬁg%ﬁause. Ig )

ﬂ]fg rom tubi " Ve@ﬂlﬁ fserpshewa feordiBotierpf it armg, iNEHAGEbe 3dparent to
erbsldlipdeintihayart whaen it Bst Rl fi the.tree wil,

d Rosiyni Lar qqat er_re%t ﬁﬂtn%cg)lbmgﬁgwg@ﬁ% 13 Siriopyphanges without

‘%?rﬁﬁ%r PR S 58";88?‘3[} la}gréﬁ%lf- Fopreeinple vdilelthe hubiigaghuluy @hVeis shown

ins¢ograpton] 68h altfee ¥1AE irfer) ' iLure, valve

wfilEE VS, 163 tgli Ie'ls' r erminﬁﬁr %q:%hﬁgsr g"g%%?‘feg%a‘%‘ x“’ i BrFoyld also be

t};{g.‘leeg‘.‘ ST et sl Redhembamitia tbing aamienLBERSId be

utifigeionith 4 wbitdiengdd Rinded 12K j ' t ai nabl e

Fred IR0, bheh b Hofla oo, B AR Seltins

: } actuator, I.n t
R I Al BT R doidhe b e awiia ot e

er ru

cleserhposigfornfontebting, Bealextmplepa Bepieated ob Bﬁ%@ﬁ%\( o Eg{ni;l i ﬁoFf emb.
; OD1 € er
cobll Be YA tRcasﬁafslﬁg gl?edfﬁ %ﬁ«ghojﬁ EEIFO %}Slrggtpim Rpgltlatf ‘t;’lrﬁll(idhateaﬂwg is

the actuatof “for
ocgﬁlgr i]@plm e cauhiehe rtutjd;]n m@seﬂﬂsﬂ@fﬁﬂl?nhg Bit’c Sﬁé}Y}P{vﬁﬁh bR ﬁttg femporary
. | e |l o e tubing hanger a
witelteLhI in HP ?%?lgo Apeer prgﬁ@cg% passageywopld berranventinnally retickedson

I S needed
o oing ol SRt A0 ey g
=
SO |f%?%g%ﬂﬁﬁ s%%%i F%Te to various changes w t hout
departing fromthe scope of the invention. For
exanpl e, while the tubing annulus valve is showmn in
connection with a tree that internally connects to the
wel | head housing, it could also be wutilized with
trees that connect externally. Furthernore, the tubing
annul us valve could be wutilized with a tubing hanger
| anded in a tree, such as a horizontal tree, rather
than in a well head housing. O her types of retention
devi ces could be enployed to retain the annulus val ve
in the closed position for testing, For exanple, a
gri pping device on the running tool engagi ng nenber
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could be utilized to grip the shuttle sleeve and hold
it in an upper position while the testing is

occurring. The tree could be run on a riser rather
than a lift line, in which case the tenporary

wireline plug in the tubing hanger production passage
woul d be conventionally retrieved on wrelixpe . If
run on a riser, perforating could be acconplished
after the tree is place by lowering the perforating
gun through the riser and tree. Cains: 1. In a subsea
wel | assenbly having a tubul ar nenber | ocated subsea

at an upper end of the well, a tubing hanger |anded
i Olsive t ubul ar nmenber, the tubing hanger connected to
a string of tubing extending into the well, the

t v ducti gn passage for flow ng
or 2P R B B i kG nbirarisg esrrp o e el
habinghanger iﬂbdad?n &ﬂmbuﬂar&lembﬁﬂﬂfgtﬁqmg’l%aﬁ@mﬂdﬂécﬁﬂd Ot bing
rEoun e tubin
N s o A s
i fﬁ““l Fran the BEth hedibing Ihmerp!a'emﬁbmg damihisipbrsdpg iroddmtthalSation with a
VNS nmihA B tthgl He 1 %?zkeﬁt Jepber adapted to be
an

noved froma cl osed position Opeéh position; a
rel ea%%‘%‘fl% amrlug yalve dosatad i tb@ubmmmﬁmmages therbib el falve

tﬂaangmw adddlle niRibRehertbeOMattheto b@lﬁgﬂﬁmydﬂséﬁ%o&lﬁ) AL 05 open
% position; a hydraulically driven engaging t00
ed exterior of the tubi ng banger that

sel ectielshbjc rwenties devideatat Yrebeis HRYV QRS &Hbeva%I@BEﬂuﬂ%P from the

q;gyﬁ;d?gslgogtm Cﬁ’eﬁugn&ovabl e menber fromthe closed
position to e ‘open’position; and a rel easabl e | ock

nenbér bdrmicaliv (ddven| snadeing| ooksotiee mgagmmge ttadlg h@gdN@at
Wﬂﬁl}&nﬁd’@ﬁlﬂy to 1Bk Oifh fé&ﬁﬁe'ﬂ%e‘g&géaﬂbﬁ%at vgba{%ﬁexgno T gﬂ.lé the

romthe open position

Elf’ s%‘ﬁ%6%£eﬂie°8wp°§“°nﬂé wel | assenbly according to
cl ai mreleasahledrleinmmbet et sél&ﬁke]ﬂ&d]fb&é eﬁgQﬁﬁﬂg‘ tho} E;%hﬁn&gdﬂ flober
Q I'et havin ’
“ﬂ’??‘g"n‘%ﬂﬂﬁnﬁg‘@?@?‘ﬁfg b, 5 o omp o bk e
TW pesitielbl e nenber. 3. The wel | assenbly according to
claim1, wherein; the retention device conprises a

fet’leh%:) ﬁenbg};l%haw ng an_upper end in engagenent with
WA EIRYE FEROFAUgfg clpin daveshereimthe tdeh tmemderr @otprisd  collet
ouptarh i the cgaing tool) themslR: vias Rl

ARRE IR Ry ded in the t%bl rllg aﬁr%ﬁralglgga ggg%‘ﬁ%ﬁ“

3. The well assembly according to claim 1, wherein:

the retention device comprises a detent member having an wpper end in engagernent with
the movable member and a 1ower end that is radially expansible and outward biased into
engagement with a shoulder provided in the tubing annulus passage; and

the engaging tool has a lower epd that engages the detent member and causes the lower
end of the detent member to radially coﬁtraot while the engaging tool moves downward.

4, The well assembly according to claim 1, wherein the tubjng hanger is free of any hydrautic
- passages for moving the movable member between the open and closed positions..
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t he engaging tool has a | ower end that engages the
detest nmenber and causes the Iower end of the detest
menber to radially contract while the engagi ng tool
noves downward. 4. The well assenbly according to
claim1, wherein the tubing hanger is free of any
hydraul ic passages for noving the novabl e nenber
&itmeen the open and cl osed positions., -16 S. The
I

The g8 ersombly aceooding togldim 1¢ hethep chmpfi , [isin
q“&ﬁ%*ﬂgmgﬁgaﬁg {wl}%g stool for Irngn%?éngﬁ{bﬁ%q{gﬁfﬁrﬁ@m%g tool for
hang ﬂub an Ple P V¥ ngagi ng tool is mounted to
t he t thbiengrgingt@eis nidwhiRd oL A .wel | assenbly
according to claim1, furt he?lh%%%ﬁ?ri Si Iégtﬁolt ree
nounted to the tubular nenber for controlling fluids

flowi ng through the tubing hanger; and wherein the
engagi ng tool is nmounted to the tree. 7. The well
g-sﬁmelﬁ

a } i : risin
na hanaer. faooigcp e, bl MASERGLRE Boifllto te bl
E‘%bé}%ﬂ?n‘%’% btJ{J fﬁa .too 0 u g e
anger . th “ﬁ‘g Shronghythe tbjng bangbr; sndbalegsient | y
bei nghe aapagigMes is Bodniddqo tH@ke | @nds on the tubul ar
menber after the tubing hanger muting tool has been
retrieved, for controlling flow of fluids through the
t ubi ng hanger, and wherein the engagi ng tool conprises
a running tool engaging tool that is nmounted to the
7 T Wigll dvsomipdy acrarding Rocldigal ﬁlﬁﬁgcgﬁlﬁﬁ%engagi ng t ool
thatai&@. ted to thelvé%ree._ S. e well assenbly
accor |%5F§Hﬁgﬁ°° fefering tivehios bisiger, Mentblhg hanger running
teobmbrequerdlyhein meiseed; and the tubing annul us val ve
furt ri ses; val ve head stationarily nounted
eigi n t gget %&'ﬁg@ds LA g’%’mﬁb@éla@% agiprothe ubérgdhangeri rifrdng B8] has beeq
regriewel) Eoricarttrofing A ST Wi dMnkdh ' rnior of the sleeve
whi | 1t_he sleeve is in theﬁ%ﬁg;@&&&%gcﬁagﬁ 9. A
m;z b Eﬁng ;\’ﬁe’ihf’ e%fléﬁﬁl%;:mrai TYiming toel dngégﬂdﬁ%ﬁ@%{‘@f%ommd to the
g rinhiddSobl n_upper . apd o e
wel | ; "a tubing ﬁgﬁggr ?ig%??gooﬁkha?ﬁém GG fodhe Besnber  and

adapted to be connected to a string of tubing
extending into the well; -17 a tubing annul us passage

8. eRieondli aagpuibly RdeHlink e clbiP] W RANEE Lol B S QNI cat i on
Yirbhsd  tubing annul us surr oﬁ%’%g oﬁgbl? ngngﬁg comprises 2 sleeve,
Gl bing anmlus valve firther comprises:
a valve head stationarily mounted in the tubing annulns passage and extending into the
slesve for engagement with an interior of the sleeve while the sleeve is in the closed position

9. A subsea well assemnbly, comprising:

a tubular member adapted to be located subsea al an upper end of the well;

a tubing hanger landed in the tubular member and adapted to be copnect

| . ed to a siring of
tubing extending into the well; e
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a. valve head nounted to a stemthat is secured
stationarily in the tubing annul us passage; an

axi ally novabl e sl eeve |located in the tubing amul us
passage and having an interior seat that engages the
val ve head while the sleeve is in a closed position

and d| om t he a Ve ad wm |l e the sl eeve
isin an g%ga%ﬁul\gsg;? aﬁagenext gﬁ Whipe dangenizrcommunication with 2
rélhbawhdﬂwmmnﬂﬁagtmm]ﬁé—eeve in the closed position;

an axi ala{l%, gfi/abl e engaging tool that selectively
engage’ VaTFeea] mantediea ptem datis seohesd stahctmnbnmthe dﬁbmgcaﬁnnlus passage;

and NDMEaxEANG t cl ose

os] 1| Sraddky uENER el AR i S (BT BN 535538 et toving em teror

) e et ot o
J'I}%a @H%F&aslgégn‘gﬁ% ?%5 WG to claim9, further

c o np r iagbtantionaevicerthit ngleds b0y} refaldk 1RRBAG lﬁ‘ﬂletclb‘é‘edhﬁgh 59

hanger__and..| owerj t he tubi ng han er Lnto t
t ubul &P %&ova@[ﬁ% Lgieaieeton Hpescdasiendi mesegwolbe isteeve to releass the

neisificdcichive bfPmb &
cont ai ne in the*m?u%ﬁ?vhg%gwe %ﬁkﬁaﬁ%fg@m& F‘h%éﬁﬁﬁjf?)u with the
SCEEMERY 9 claim 9, further conprising: a tree

rmuntgqlglgu I Tale ndi ng . upward -, )
t her efrom Eob%r %ﬁgﬁm ?Jdngas?lﬁggttﬁ%%bmgtbg&%fﬂﬁtaﬁ‘éuymwmg
{18 Wgesingteel and the actuator is contained in the tree.

12. The well assenbly according to claim9, further
conprising: a collet nounted to the engaging tool,

éﬁemcol be having resilient . nger that engage a
Bt degrding to wlaina P, efw@rconx&sm?he wel |

h
assenbhh&nﬁggc\slh:] B glebighd bl bal B M1k Wi hapeer into the

tenti
El'g rrent Wth the m)vabl e menber and a

Iowerth@ abiatoo $s fd I.bl,e dOéltévvar,d .

bi ased re %?lgv% {0 Q&Ee t%%gfyﬁﬁg gt?OAtaB‘?gﬁgaﬁ {98 At cqfained in the
BugiRgiacler provided in the tubing anmul us  passage;

and the engagi ng tool has a |l ower end that engages the

detent menber and causes the |lower end of the decent
rrenber to radi ally contract while the engagi ng t ool

%Pﬂ VAL 3‘6 The wel | assenbly according to
al m 9, 1 3ﬁ"’é’F° A sldmfgiughgsampiisngat ed in the seat

ofA t éree Bhmsio HBAGR AT S AIRAINE It 18 miAsY . BEAHerein
the engaging tool {s mounted to the tree and the actuator is contained in the tree,

D,

12. The well mssembly according to claim 9, further domprising: a collet mounted to the
engaging tool, the collet having resilient fingers that engage a shoulder provided on the sleeve..

13. The well assetnbly according fo claim 9, wherein:
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15. A subsea well assenbly, conprising: a tabul ar
nmenber adapted to be | ocated subsea at an upper end of

the well; a tubing hanger |anded in the tubul ar nenber
and adapted to be connected to a string of tubing
extending into the well; a tubing annul us passage

ext entlie perttion dieeibe tditnrisedd AGerd? ARBBEr b [ cati.on )
tﬁigt h t ubi ng annuclmams sur r%ﬁﬁhdl ngbl{%%%irﬁﬁgér%mmg&gemmtmm
FAVEDe RSy aud p dasves end Bt iscradinllyt bpansiblh B8 ARl Stased relative to

R eAZP 0 DRI BF Rt R oronie toe nbingsumatioprssage;

t he sl eeve

and d4hd engagihip dool thy o lgfer el maﬁérl%lﬁé'éi M L6 gxibg.‘lbsé} 114’ Ghuges the lower

S | n._open position; a radia expansi
e?‘éf’ gﬁ‘?%@ﬁnﬁé?ﬁ‘ e i g gorgpct Widlesheengaging tve] mev@Wbinafard,
devi ce having a retaining position engaging a
shoul der provi.ded in the tubing annul us passage and a
shoul der on the sleeve while the sleeve is in the
1E\Iosed position to releasably retain the sleeve in the
| oﬁ@m&lkﬁéﬁﬂhlb Aconiingboicditn ), Amhatdoampelsiaadishd i6aRl i tie seat of the
Sla%%&%éﬁﬁéﬁfr egd t ha gelectlvely engages the
Fetent | on e tHEREnE fleYalTebedde et ention device to
radially contract fromat |east one of the shoul ders;
and a collet on the engagi ng tool having resilent

fingers that engage a profile in the interior of the
the sl.eeve to nove upward in unison

I caus
ljﬁﬁeﬁﬁﬁgg‘%gn ééle&fe”% “POB¥IME6. The subsea wel | assenbly
accertdbuig thanter adamelito LERERS] suBOIRE hz?ﬁ@g{ een;dilog P% el o

1y driven actuator | ocated “ex

hydr ull).i Cc :
t ubiﬂﬁﬁ A& HEEer Faedsinithe lulaomemier s edapteag b gorndibd to 4 string of

u,ﬁgg@&&gms%;gﬁq | assenbly according to claim 15,

wherei n the rg%%gﬁlltl’i on device has a coni cal
conﬁit@%mhlswwdag&m&erdhmmgh gﬁgﬂgﬁg;hgz@@r fBaHI;HEE \ ,

mb‘i‘%:b:ﬂ ﬁk&&,\{lﬁ n%&lot her end that engages fﬁhe cation with 2
shoul der “I'n 1 g annul us passage while in the
r et & exially mositls sleeve I8catelhig Mﬁbmg%ﬁﬁﬂﬁé %asgél‘gg %&i h‘?‘ﬂ’éé g seat that

j 5, . further canprjsing a tubi ng hahger run
bl"?&%flg‘q? %‘F"“@Mﬁﬁ F%ﬁa"et*ﬁggttﬁwlﬁ@re Hedcreplosed pdsitibreamed allot dlow through
thc@lb@ﬁ@ﬁhmﬁ@gl%‘ieqsﬁ%% dsfliohhe tubing hanger running

tool. 19. The well asse y according to claim 15,

f urd Fdially ergansiblengromtionrdewicoroamiedbly the sleb, thebbtb@fon device having &

retaining position engaging a shoulder provided in the tubing annulus passage and a shoulder on
the sleeve while the sleeve is in the closed position to releasably retain the sleeve in the closed

position;

an axially movable engaging tool having a lower end that selectively engages the
tetention device to cause the retention device to radially contract from at least one of the
shoulders; and

a collet on the engaging tool having resilent fingers that engage a profile in the interior
of the sleeve to cause the slesve to move upward in umison with the engaging tool,

16. The subsea well assemibly according o claim 15, further comprising:

-19.



menber for controlling fluids flow ng through the

t ubi ng hanger, and wherein the engaging tool is
nounted to the tree. 20. The well assenbly according
to claim15, further conprising: a tubing hanger
runni ng tool for running the tubing hanger, the tubing
hanger running tool subsequently being retrieved; a

tree 4 aen R84 e fter the t
hangerﬂﬁ%drlli?ﬂl t ool ahas gkebg%t@&r ﬁ@c{f&@e&ﬁ haniger for *“gaﬂym"mg
EeARg8ingited). 1 ow of fluids through the tubing hanger;

and wherein the engaging tool conprises a running tool

engagi ng tool that is nmounted to the tubing hanger

running tool and a tree engaging tool that is nounted

to the tree. -20..
17, The subsea well assembly according to claim 15, wherein the retention device has a conical

configuration with one end that engages the shoulder on the sleeve and another end fhat engapges
the shoulder in the tubing antulus passage while in the retaining position.

18. The well assembly according to claim 15, firther coruptising a tubing hanger running tool for
running the tubing hanger; and wherein
the engaging tool is mounted to the tubing hanger nmning tool.

19. The well assembly according to claim 15, further comprising a tree mounted to the tubular
member for controlling flnids flowing through the tubing hanger; and whersin
the engaging tool is mowmted to the tree.

20. The well assembly according to claim 15, firther comprising:

a tubing hanger ranning tool for running the tbing hanger, the tubing hanger running
tool subsequently being retrieved;

a tree that lands on the tubular member after the tubing hanger running tool has been
retrieved, for controlling flow of fluids through the tubing hanger; and

wherein the engaging tool comprises a running tool engaging tool that is mounited to the
tubing hanget nunning tool and 2 tree engaging tool that is mounted to the tree.
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