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WO 0@912930t Appl i cabl e. Background [ 0002] A wePCT/US2009/040665
capabl e of producing oil or gas that is deep enough
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conduct or housi nRaxedrich gp[f@@opt;ﬁghtl s secured to
conductor pipe that extends a short depth into the

[0001]/\/el Not Appétatiead housing is anded in the conductor

housi ng with an outer r§§.g %{rl ng of casing
extendi ng fromthe wel q hr ough t he conductor
to a deeper depth into the well. Depending on th
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casind hHh&el"\’ahG tﬁé%ﬁ%a@‘ H@@sm{; U!adca‘%@r@ 'hbﬁ:t;étn%éileaéél#nwl ik set to

that“is circul ated down intfo the wel roug
isolatel ea¢hianotlar lsead@ bletween stiggand destriy. Tipetlast, anduhoemost, string

of casy MR- L 4 R B S S B B0k procucton
casungquégftnhﬁ bf—‘élééﬁhg Hetwese thebliter AdaBlr@and tHY BNRIEBSN casing are
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[0003] When drilling and running strings of casing in the well, it is critical that the
operator maintain pressure control of the well. This is accomplished by establishing a
column of fluid with predetermined fluid density inside the well that is circulated down
into the well through the inside of the drill string and back up the annulus around the
drill string to the surface, for example. This column of density-controlled fiuid
balances the downhole pressure in the well. A blowout preventer system (BOP) is
also used to as a safety system to ensure that the operator maintains pressure
control of the well. The BOP is located above the wellhead housing and is capable of

shutting in the pressure of the well, such as in an emergency pressure control
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al so used to as a safety systemto ensure that the
operator maintains pressure control of the well. The
wBamIi1z3hbcat ed above the wel | head housi ng andP@BHUS2009/040665

capabl e of shutting in the pressure of the well, such
situatigg. 1 N an energency pressure control situation. [0004]

fter drilling and installation of the casing strings,
[0004] heAftel Krillimgcambinstaiatiborof fhe dasnigostribys,i thetvedll isngorapleted for

stri of production tubi hat extends to the ,
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I Akl in@! Sofademdle! Gl 1 ;
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well fldidpdlove grrobgh dhe piodiptivartybingatestbridwfadeai hedobingaissupported

cks ,above the production, casin anger. [,0005 . .
by a NG SRR ety el s atel BrREodiovs MR RRuction casing
hangefl ranged at the well head in an assenbly generally

known as a tree, which is dgen.eral ly either a vertical
[0005] r e¥adeus attangesrenis of peodugtion eontelt values tarecarraiigast at the

e. prod ' and. production tubing,are .
welthe S o StorRPie SRAF BN RE E4nt). B MBist i€ SBospiygetner o
vertica ibel Giea Holzb ARl teBewitrs al variked tied aseakied pritfuRtibA%hanger and

wel | head. The vertical tree has one or nore production

produgfinmetibittheeg instrjlegddnuhe evellgaddipusing, theBGRE is removed and the
: i ' i on £l ui
vt SR bttt D TSRRS Gl B A Byl gr o

produgtioedbotdsotomalnies aatiaatéd uaihied- ihab@xtdrid vehiealy @sltes ireshective
[ [0006] Wth a vertical tree, the tree may

t ubi ng. € , . y be
lateraly SRRAMEAIORN LK | QUGN gt fhe cerieal froh- (The PIOGHGISN dbpres and
' L ef o df it is
pmdu‘g[}eb(?ie\g%\é%g{égﬁ’g%ﬁwlphg‘"@o@r‘%leper?ﬁg%\ﬁ @glrﬁért ical tree
[0006}usWitte anemtinas drean the epbanay beyreandd@d, whilé tHavinyy thevesmpletion
se th% and testing plugs or relying on downhol e
(the pagugdien WRinghaRgyahgethinePlagsl Eloeviest if fialsi Recassary to pull the
by" -
compR3F b PRSP bl it T apd UL £ DIy e
setting enditesting plugstor rehyting @ nedpwipmea tvahsise ivideh enay loe ul‘nlhatable by
have high daily rental rates, for instance. The we _
not haViiggheey? (ised of ie+ied 46 & Ieamdime: doRAVP. reevakand istallation of

e k8% P ECE A5 G ERE AN 00NN it BiPasa
that hagaghioh daily aeniah ratest fosuastaypce. The well is also in a vulnerable
condition while the vertical tree and BOP are being exchanged and neither of these
pressure-control devices is in position, which is a lengthy operation that usually
involves plugging and/or killing the well.

[0007] Instead of vertical trees, trees with the arrangement of production control
valves offset from the production tubing, generally called horizontal trees, can be
used. One type of horizontal tree is a Spool Tree™ which is shown and described in
U.S. Patent No. 5,544,707, hereby incorporated herein by reference for all purposes.

A horizontal tree also locks and seals onto the wellhead housing; but the tubing
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i nvol ves plugging and/or killing the well. [0007]

I nstead of vertical trees, trees with the arrangenent
w@Roopnzdoct i on control val ves offset fromthe PCT/US2009/040665

production tubing, generally called horizontal trees,

a ; : ' a j
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ith horizontal, trees, howeve i,S .t if the.tre o
may 0% LetpIE BY Bt S e Relied br Ssibbr aniodeting Bglitionaly
becaubg theTevesy nduhahidhakasthealbindeiai)c id bABvaBAdalIS&ks access to
i nvol ves setting and testing plugs or relying on

the preguptien @orkbeals, thaiattirermpnietion enusibbe wiledoshauli the seals
%%Méﬁ‘g or tested for a long tine. Additionally,

caus he | ocki ng nmechani smon the tubing hanger is
[0008RbOTe rasfadn erpsctadatsmtdarideecddto MBichOsrePeSieckaR Isigh for an

the entire conpletion nust be pulled, should the seals
offshofe el | a1y apergtos i tgicalnselictr e aminaget bxplestided for the type of
. e 0 : e
maint e HE S oSt Wil B ey E582 o fotdnBle? & Wl ibgipr must

predicbasietisari therk fvill bé hegrbste? mefediaithé eniane & bell e &8 from the well
expects will be required. For exa a wel |l operator

! C npl e, Ve .
for repaistorgp\dhtha comelation. eibee fql 1epaeoniajradditgnal seerkiin the well.
.t wre . [ L: t i
Doperfify G WEEGIRIAN I B, 19 F B4l i e e
the hatidntadl coravericalkiree, dédch withl its Deywendivargages tanel disadvantages, is
erat or nust_decide

redicted i nt enance events, an .
best Sﬁﬁ%f? fli hip 8 b PHERSHRCa 0B INSfRR 48, ﬁf@ rEBicablien. (i mare gfficient
to pullﬁH@ rRdva ReGE AEdo @tﬂ:}fﬁiﬂtpﬂ&?éﬂd\)l\\nﬁ?ﬁ@gﬁ tl"?éjbél%gle{tﬁh needs to

I's or her purpose. For 1nstance, vertic
be pultack dhe itteel musbbe pefléd asemtll, imcrpasingtthe time androperse ef pulling

the cohﬂﬁg@°qﬁu%{ j[h%nog)[?osﬁ)tlea}g ?r'ue'?g\r/\gvheorri’zoin{a[ %rgeea, \?vﬂgpé Etlrl %%re efficient

to pull the completion, leaving the tree in place. However, if the tree needs to be

requiriglg

pulled, the entire completion must be pulled as well, increasing the time and expense
of pulling the tree. The life of the well could easily span 20 years and it is difficult to
predict at the outset which capabilities are more desirable for maintenance over the
life of the well. Thus, an incorrect prediction could greatly increase the cost of

production over the life of the well.



be pulled, the tree nust be pulled as well, increasing
the tinme and expense of pulling the conpletion. Just

WO b@opsosite is true for a horizontal tree, WPEF/ES1009/040665
is nmore efficient to pull the conpletion, |eaving the

t [ I Ak ] to be

ul Ted. {he. omnoeDesatintiarh 3% ETEWEES ca ac vel .

i ncreasing the time and expense of pulling the tree.
[0009%he For remere ditailgel Jesehntien ehhe pmitpsimentsy exfesenasgwillinow be

: el o . he. outset whi ch
madegég@%ﬂ'kﬂ@iaé?%rﬂpr%%ﬁ@ggéwég?eo?o?ermi nlt gnance over

[0010] he FIGS ¢ ivfa ¢oeswelkction Diussulsaea webie®t fordnsdillatioroof the muiti-

. could greatly increase the cost of production over the
sectiontiee;of the well.Brief Description of the Draw ngs

00 j AN - -
10011 855,27 arI%s ERhE0 i SR5ER IR ind i landing section of
the mélditdemtiondrecinstaiadyi ng drawi ngs: [0010] FIG 1 is a
ti f b |1 head f installation of

[0012ﬂ12ﬁ,§f gfisg?;{q?%gqqst’ig@?gfﬁ ﬁ'\t{\yl{emultpe:ggzti%r ﬁrégzwglp &ogflw tree sections

. 168 SHif fibsea wel | head and the |anding section
nsta %? tlwgﬁmhlé%gcti on tree installed; [0012] FIG 3 is

[0013h cFGSs4 seatcrass-séctiomeofraihililt-sectidrotree vath thistibndinghsection and
ree sectio instal l.ed.without the conpletion; [0013]

the vapecgedionany Tia AR ltion SpaecLon g ORaR Vel adss it h
he ngi iag i [

0018l G, % X964 535RA0 ) o YHNSEIGH | [ pe cap anc

produtiah s&aliassemhlpsmneesd;i on of the nulti-section tree
ass

it he.tree cap and duction seal Yoo
10015{'c, B1u6 i faaFE Bp B Bf e iGRecER 1BE T HHE! Ravith a protector
install&Y lohi the@emRetidi.ee of FIG 5 with a protector

installed on the conpletion; [0016] FIG 7 is a cross

[0016ecfilGn7df & sosuisertizeefitha mukiesadtion trée withl the valve section

cti r eny, nd, th etion lLeft installed wth
remo teﬁieérbcfﬂ}ee%qqﬁpl?ﬂgﬁéedff %ﬁa}l]%%%é ﬁ? ﬁ)@t%Ct%'}’ 8‘9_ section of
[0017] he FIB! BiisS® Grdo S sbEfsh of tthe trBltvadctiBnSIese ivAth BRTMRE section
and the conpletion left installed with a |ow profile

removgdaanstther cormpletion deft nstalierprition low profile pgiesiorent s
[ ice. part sDaTaled RESEHRRGGRE e BuBRshefntsat i on and
drawi ngs with the sane reference nuneral s, '

[0018] In the drawings and description that follows, like parts are marked

throughout the specification and drawings with the same reference numerals,

respectively. The drawing figures are not necessarily to scale. Certain features of the
invention may be shown exaggerated in scale or in somewhat schematic form and
some details of conventional elements may not be shown in the interest of clarity and
conciseness. The present invention is susceptible to embodiments of different forms.

Specific embodiments are described in detail and are shown in the drawings, with the

understanding that the present disclosure is to be considered an exempilification of

the principles of the invention, and is not intended to limit the invention to that
illustrated and described herein. It is to be fully recognized that the different teachings
of the embodiments discussed below may be employed separately or in any suitable

combination to produce desired results. Any use of any form of the terms “connect’,
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respectively. The drawing figures are not necessarily
to scale. Certain features of the invention nay be

WG bwwn2saaggerated in scale or in sonewhat schROEUB2909/040665
formand sonme details of conventional elenments may not

form (ﬁ?hé?&% gl ‘Hngl:?ﬁléts "%uﬁlkaar“bgﬁcﬁngr%ﬁg% oﬁ fhz efscrlbmg

resen I nvenhti suscept | to €

an lnwraflcﬁt&:rrer’uiet\he@mse]eﬁmts fis cnetmpeghintetat dindr ehelasterrabt&m ito direct
and hovvnlnthe drawi n wtht
mtera%ﬁ-a*e shiaen s eleaent Hé@ns! r@@érﬁlsq.'@%u%%mrch iptgragdion between

the clbRIEHIS&IRLBE] eXRAPTdusath féfrls’ilPse rﬂ%ﬁ@e@l 860 % EQQNBII as

i'nvention, and is not inten i nven
other tf@atl.ll‘Eﬁ aind| ubarmtamtlamod&mgbed biadnioee edetail |Helow, mll klue readily
hat  t he dlffere

appareiiulg iees akllgeaa be dit bapaPHERONE ﬁ@@%'@&g@@&ﬂ desaription of
the en%od.ﬁ]e%w, Aa?nw By2Riré&r mgwsltﬁéta%e&pbtgﬂghggggn@n@gg. red

results. use o for
[001 9] cofriact 11Iustva’msai smma weliisedd 02 fednstallatoryata Nulti-section tree

10 25 SR P i e S0 BT b soggn 10

Wheni tﬁb%él‘l?'ié Péhdypfd?'d(ﬁn%[ehéﬁ ethaClbh@gPsd\MRAM 4 BRdslve §b§tlon 16
and may al so’include indirect Intéraction between t

are lowlegeehrargl istaliedbento theeweldheadi gl 2c haingchwtravlicadly operated collet

d ab ot her feat
connefFilk 4 SHCRALE vl HFimed T heiperal ar e lbough pot shown,
appropateeasliiéy fGPERtRMNING AuidheeRiustbh IR ithe trhgitiaektigR Afte 10 are
r eadi ng@t he foll ow ng detail ed description of the

Iocatedrm@@ua ahed e wive seetian h@ Alao,tﬂhl@uabcsbﬁwanmﬁhgs 2 and 3 as
veing 9509 Spob AR 15, Bl bR 34551y BB ARAERSRE may oc

conne&’ﬁ;dMih the SlirEse 2nd instdlrid cbmmwgﬁhe”ad apat fik %ﬁéltmﬁb 14
a valve section 16. Wien the well is ready f

[00201:onﬁ|3e§h@wn 'ﬂh5|q5aﬁd|th§ %Htﬁ%'oﬂ4tr§ﬁd1QaISvéS@écfPrdﬂSta”lng a

compléﬁor{i‘ﬁ %tl]ﬁr au ?ggpﬂwg%%@% e%) %(ﬁq connecpigf?}g}l—t %é the weight of

a strmg bhpﬁﬁ:&lcﬁob&ub@gfm Imtbrmyn@lbermmei'uﬂ)lggf’;@b%r 20 and into the
t hough not shown, propriate valves for controlling

well. T%h%tll@"aﬁ BATERH 4 INGIeIRS AB THErRa. tgg@t%ﬁhqne@eon@r@r@]d with the
bore dtf EI‘(?)(%BEC%SLL ofl ﬁu@hé@&?ﬂst&h% Iﬁfecrﬁéloéba%f‘?éi d&lt@.‘ihe tubing

e ng I ns

hanges@@hmalajmnemthmtlh mﬂmalsmrsmoduomméoatlm iméhey abive section 16 for
sectl F@Hg ma onnected on the surface and

produc,:lﬂgtmg? faads o ®head 12 at the sane tine. [0020]

[0021 w%h Ga réa %owlétijoarf %.fptr?é?& détl’eepﬁu@&gfe; SQP&SKNnhole

or |nsta |ngaco et es a
from thangelihm 42 ttachaihtaio f&mﬂ psraspepﬂet Thg l:bihwowepgdrvtemér @OP) and

riser a?tta%h 0 n ﬂgx—*écf r%%% M c?p]é f‘nendl @gst l O\é\?%’ﬁ%@rmstalled
either @Ptsﬁ%r:qagéj%éctﬁfhé &t S(Btﬂaéeclﬁeﬁg a@‘ﬂh@%bﬁ@ﬁ’m%ﬁﬁ@%@lﬁ%nd riser are
then reattached to the multi-section tree 10 and the plugs removed from the well
using an appropriate tool run in through the riser. When installed, the multi-section
tree 10 may be pressure tested to confirm the pressure integrity of the multi-section
tree 10. A tubing hanger running tool (THRT) is then used to lower the completion,
including the tubing hanger 20 and the production tubing 22, through the riser and

land the tubing hanger 20 in the multi-section tree 10.
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bore of the production tubing 22. The other end of the
internal bore 24 exits the tubing hanger 20 in

wa@plkdognessot with a nmaster production port 26 i nPETES2009/040665
val ve section 16 for producing well fluids to the

[0022;ur fﬁ@?&o&n‘?%f]@%eﬂewﬁ{é"@b ki é}og]nre% ngs E?L\a\é&%ﬂﬁi 3&; hanger

ropri atepusare se rom

20 anEﬂZhecmn’ml-sdcmDn tfdeul 0. To afignities tubiieg blapget R0 Rrithy 8RE BILlti-section
g% r{dn nd r ser are then renoved fromthe wel |l head 12
tree 104 ﬂwﬁm gn e copRestlians. Foppssiveyeriqak@rientation sigeve 28 is

mstalléﬁgt%rBﬁ)@ h WSty t@(ﬁﬁ@ %ttachgg t@ﬁ ﬁtgﬂgn tdi8&e 28 also

r i ser are
includes|at ramptsUrfaoe Bﬂetbaﬂén@a@bﬁ héepla2gm t[rmﬂmned smfam bhthe landing

seotiof 1410 By RSP RO NG 120 A t0F-1oainG: lsaer & 90 irdy the mult
sectloh%ég ‘F@St‘%eerfg%g)‘e%ﬁt%e%@éh E)HB FAEI???% %Pﬁééﬁ R§ drﬂftﬁgrl{etyym causes

he nul'ti tion tree 1 anger runni
the tubtmgl hamgdRR0 osratdterintospakitian Nmmcatrmemgaaftainehsmp,therebetween

The dy§5 4633 e S AT s 01 S LB B ting 2

extencﬂiﬁ@gﬁfouﬁ@l the driéﬁtdﬂfh'ntéleé\%c%on tree 10.[0022] As shown
, there are fluid connections between the

[0023] ub|Pf$g Shawgem fd)GSndZ -#héheruntiiti-sastibhotree r €@ iacludds a fluid line

conneio 3elabfar bR e tedindcerior 4okt Five, etogaro. Also,
exten@ihy Qﬁl‘(ﬁfglhctﬁeiir%ﬁvﬁdﬁsléévé pstighl fRAG tike BBthpéit@H&iQHown hole to
the tubing hanger 20. The orientation sleeve 28 al so

a surfper-cogkelled subgvriagersadely3@ivenECEBYAgEy shokay), \Blalcbrcontrols the

tow of i i 58 P BTG RS 5 o 0 i

36 extelhdsrfbdmltm@ﬂ‘&SV driceiptd the tuth@RERGEMBD anBGbWRRNINENE passive
surface 30 and the key 34 causes the tubing

00upl¢fa dhablprng a diuig Eghheonnasdion; with @naméetd‘hminmgnector 38 in the

scaptbE A UASEIB 50 FRPL P90 1 45 PRP385 el o, s ey

then rbutH tmoagh éhie emapt@“ Bmﬁ@lmhotxﬂ@; eonrRitt@t 42 mh sl iextshng@ted to a
shown in -4, the nulti-section tree

tree f'@@ 'l%PQIH&@t@ 44. LFr@ffl' Fhﬁétr@@rﬁw&Hn%ﬁoa@%@oéﬁélswebféﬂd\éaﬁ routes
ivoud i HTGSEE TR R AP A0 L8R A i

line islacces8ibld fram eutskRdihedovithsdationdree 40rdyes mdmullbcddn@dl line 46
subsurfa%Ee; safety | ve (SCSSV) (not shown)

that exsAdsdPshereifacsw When (Gangep G@% hvﬂéatﬂhco%ﬁquldlﬁe 46 enables
suﬁacbuébﬁ%lztffrgﬁ%otgﬁméﬂﬁgvcgéeq}é‘ﬂ' 98§%62h8 Ehé’é(ﬂj Ifurﬂ?er%elow The

ext ends and Tnto Bi ng

adaptem®& onayssaltmnati\aalpdsesl sesparated éntodOnvd haits ths rnake the inlet
connefg 81:1 ﬂntﬂlﬂ%r]]atm(f r?g ns%% lon 4Wattlc5] tﬁg oluﬂlete E:orflrlwéjclti%ncl:?gt\r}v%%tr]ot%e landing
section 14 and the valve section 16 with a fluid line being routed in between through
the landing section 14.

[0024] With the completion set in position, a lockdown actuator (not shown)
actuates a locking mechanism 48 that engages a corresponding lock groove on the
tubing hanger 20. The locking mechanism thus locks the tubing hanger 20 and the
production tubing 22 in place within the multi-section tree 10. The lockdown actuator

is located externally, internally, or a combination thereof in the multi-section tree 10
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adapter 34 when the tubing hanger 20 lands in the
multi-section tree 10. Fluid may then route through

w0 b@azept er 34 to an outl et connector 42 thatP¢CBUS2009/040665
connected to a tree fluid line connector 44. Fromthe

and rﬁafyeﬁlcfddé' &n 'dn'&?‘ck%%’r@?ié g{;] uﬁo I{Exﬁfe o Hrng #n%&ﬁaﬁlﬁr%: ﬁg In the set

hr ough the val ve se rou
posmaraltlve {@ing hange620 shelstagmindtite thdidevevall of o Hmktl béstion tree 10

at varigyR BRSO rgobgd He0 6 S e Mg oBbP R BoMVken
[0025FONTRet §é’alstQﬁomcb"n@u'bbﬁjv@‘iﬁér&lodlub{k% 46, £PP8S] the interface

surface control of the SCSSV for we operations as
betweehslbasistainalbotee24befl the. tutting MQBEQOBSndr&be production port 26.
al ternati Separ ated into . two unit
Howe iz, Tl Pl S8 HR oRedteri P S Ph P vk apBlicipnar e arey be
locate@Uln fiff@reRnasEathsbaioteridde®l lanali, ner IR&k aadﬁhénan%econdary
the val ve section 16 with a fluid I'ine being routed in

barrietse ANearativieh tiog PERe2G aral be ssalad tnthedpoit G@2diyeatiyt For example

I | | et] ' L] | pckdown  act uat or
with 2 e, AR R bOUIPE Ad i len fiREEn T EuS f b8 mace from
metal &MIASIE RoB-nedtal e5RApRYItie b@ﬁé‘ncﬂnﬁ@@tﬁtr@ peRBrrhHRé Gharacteristics
hanger 20. The | ocki ng nmechani smthus [ocks the tubing

rleedeI‘i’anger 20 and the production tub| ng 22 in place within

ooze] NOyR e BRI 57 0 R B JBHInGERATLG, prsvucton. T

createt hetneemfar it FRURE Firdeth telscasmtgl 1672 Inlt@ﬂall%ﬁﬂ 20Bihroigh ke t@@ of the
nl ock override to unlock the |ocking nechani sm 48

tublngt wg,eét b advgs oR, arenantipl M dergal boe gdaand ﬁ@taab@te the side
outlet, tﬂf‘erhaﬁvé?g é"%llve%cétgﬁ nﬂgilné mtéﬁ%ﬂ/ b3Pe gﬁ agqojv% tﬁ% side outlet may

1 ous rons, 1ncl € "ah oW
be op@madekl &b thmclpeed pZﬁltlo[nOfD?B‘]e @a@mﬁﬁﬁj{ @n&m\rmeandhéeht@mm profile
t he production port 26 seal the interface between the

of the; tHP'é‘E)H%ﬁ”Q%r?@ meydnclude feahirag thatngflow settinafithe piug 50 either
abovePSOHYBW B2 H%rsierzﬁrodb'eﬁl‘]?ﬁ/ ?b{t A%lée 8@;1]%@1 %\?‘ﬂo@v %rgemstalled

necessary for every app
throughrthei drfllegenser ardat meass of at relnntn:tblydmbratedadréhlcler(Rl@iﬂ)eThe BOP

ddj t | dary .b t tively, port
and iy iy Ben<as FEOre (R s K cﬁ atise TptindainEras. Using

the hg)’éﬂrénllc,a cbfl 8! ﬁﬁ§|46 Sﬁg&d‘gﬁ U rﬁ 'él?e&‘ 'Bbgﬁ‘athleydownhole

hese sea S nay rom rret non
SCSSMmprailowdmldjegmmtlng torfld\m&opetrfeapm&on tubing 22, through the

tubing arq%%t ;I@Stdltlﬁ@ eeﬁ?r% gc{lcggég fQ:g o‘grffghe C?\?@npsl‘,l?r%q;%norsaer%y other
d(-)s,lre@rI@é‘éﬂ‘i‘or\?l A’(ﬁilfcbﬁélly stelHdJ'\nﬁ'u ff PICESeamA A, kRE rhliRAbN tree 10
bore 24 through the top of the tubing hanger 20, plugs
allowsstprafleidr comimitnicatiea frotretial produeticrd talvidg s22 atroMes tiedow the
tubingsriladn%er 20 to the bore of the multi-section tree 10 above the tubing hanger 20.
Communication with the production tubing 22 annulus allows for pressure control
downhole should pressure in the annulus need to be relieved during production. The
fluid communication is controlled using an externally mounted annulus valve 54 that is
in fluid communication on one side with a valve section bleed port 52. On the other
end, the annulus valve 54 communicates with the annulus below the tubing hanger
20 by connection with a landing section bleed port 60. Also, the multi-section tree 10
includes a back up annulus valve 58 that further connects with an extra, manual
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outlet. Alternatively, a valve located in the internal
bore 24 above the side outlet nay be operated to the
WO 20008230posi tion. In the exenpl ary enbodi nent PCT/b82009/040665
internal profile of the tubing hanger 20 may incl ude
connebfAVHR & %ﬂfé rﬂbh@éﬂ MJ]UQSI&B I Erd?! Awr, Elﬁé %‘ﬁhulus valve 54
above or ow t he master production port’2
and baab 8% amaylusowalye 581shayltmjamlyrambpt|hm dtaridiarch ARl g&lve. The

annulwa&ﬁgg £y o apggﬁoéipelgénylggg&gg Tsﬁeagi)crlﬁg rge%%\qd b-ghgxt-ernally
conne@’téd 'In§t§98' a8 sth'blﬁ\!%l HOFRRIGy, rtﬁécfirrgﬁﬁi’sc %l%r?gi E\H& gkuusp gnnulus

hydraulic contro I ne 46, l'ui d
valve 63 m@yebetdwr@otﬂmmr@ugﬂcs&amw lpovt 62 wthwp’t’rmadmitle saction 16
fla fromthe uctj on tubing 22, through the
and p?'gg %H?fe %903%3 ‘g the production port 26 for

[0027] | omd@sﬁmq sHFfeses @hdzmxfh@*rﬁmr s@@ﬁd)r'i Bde! RCALILRIRS an isolation
Addi tional ly, as shown in FIGS and 4, the

sleevenfibt ihaéemludﬁs taeeés 00 i8 loot@r $tim‘a¢a to dor&mramanummmant barrier

oo R 5B b S p I o Sl b

|solat|@b®r@\ﬁé"66t igbloBatcdamdtic Bre, Qﬁ@"@‘rﬁhtﬂ@é isoroththgt R production
production tubing 22 annulus al lows for pressure

tubmgc%%u& opt alswhﬁdwmdsﬂwm g gliowsdtoepass arnsingnihel ersentatien fool 28.
AnOthéIOISB%'[{Oﬁl %Igé(\ﬁed r%Lfr 'hﬁﬁ/lng %ggltsbod?a |n§[}r|%g§glt g%tﬂgpwhe valve section

onmmuni catl on usi ng

16andrmmlira§is@¢tmﬁw valve 54 that is in fluid
conmmuni cati on on one side with a val ve section bl eed

[0028],0r At soMechoinkhin Hienlife @fritie welb thamellayanaast Bube accessed for

h I g
st RTEEAEI R B 4ot O Ui WEEDE B0 e
well i Sm.:m;blbﬂomnmay ‘sepuiled frdraethkOmunisodiish ardead® stlD that drilling
annul us valve 58 that further connects with an ex

eqUIPRARLANYBR RS §naM e rihiné theawe gl mﬂnmmﬁle@pachofafthe BOP

and tr(@%eﬁggmsta 108 BNRY D YRl rﬁﬂma&gt.ngrﬁ PHYHET is run
e any app oprla tan al' ve.

throughht® ﬂrmmmseaitme tie¢ dddhtdughbihekrisgr antwWngaged! wigh 38 tubing

hange (g NehIOBKERY, SRR TR EAICQSHY es pcking msERetjs 48 o that

th THTHAY réfle®, (8 SRipRRAITA e MU SEer Fag 10, Because the
passivpocoudr il 1§ a vertichlacchmartisac themetvbval 0 2Hé tAbmg; hanger 20

disoorfRgl techyelreiits T s 36 Eo7E et keferter S84 dhe adanter
34 as'thé DthEletisn'i %ﬁﬁleﬁ%&rﬂ”’é’i‘e%uﬁ%éét@iﬁ@@é ‘*U"r\f\l'ltﬁrthe _completion

bet ween the insid i ng section
Dulfedtami thel Well aww 2ccessitilouglorkt rretheswleﬁtmayl bel ;wfmrrm! without also
roundj.n

havmgp Cat Eﬁ'\eiorﬁu[tﬂ%f lgnggeq 28 ann eo\?/ﬁﬁ.gﬁ[edqwﬁg hﬁg@tuﬂgsection tree 10
in placd higeshvie@ QARSI cREBIENS %d%bﬁé‘? 61 PR WePbp&&itor who does not
have to go through the extra steps of removing and then reinstalling the multi-section
tfree 10 on the wellhead 12. Moreover, the multi-section tree 10, when bifurcated, is
lighter than conventional trees, allowing installation with less robust equipment that is
generally less expensive.

[0029] The same can also be said that at some point in the life of the well, the

valves of the multi-section tree 10 may need to be serviced or replaced. As shown in
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Anot her isol ation sleeve (not shown) nmay al so be
i ncl uded between the val ve section 16 and | andi ng
weeewvizniol4. [ 0028] At sone point in the |ife BPET/UR®09/040665

wel |, the well may need to be accessed for additional
FIGS.CF*E[-%' {t@%l\é&gtg%@@w ay BF ool E&rbg &%ﬁé@%\g.ﬁ@;&ghgmnb Rection 14

and tipeildoedblétiomin fmamalldn -tIS@threltbfeatlr ¢2. Befee twmivanei bédthm 16 is
pment and/or tools may be run into the well

removg P %@@n@o%\ri@n%@ntab%%wef 1 Bstallisheran adeionsfesclosing the
SCSS[\I[;'E[rﬂjlé %‘?oﬂt?ctt?lﬁebB @fov?1 r%r’t%é 'ouﬁg i s%ﬁﬁﬁalé%rrlé may be

Is‘run't |-sec ion tre
establishedu iy H@/rllnwfammrﬂhg‘a@gdameds theughbiangohghgten riser. A

preferﬁegicﬁ\;ﬁh}? octlé)d gQ@ %%:af&&ﬁ%ﬂ%@k?@ﬁ%gbgegrglqgucnon bore below
the si¢®BRkIeE iu@fhgf ROV H?@rfé'é& td 1 rﬁ@@tt h)fﬁ?aﬁlr(,eﬁu%loto ﬁs%cﬁ*t‘?@vﬁl&? in turn

passive coupler 40 is a vertical connection
injects turd \through uhladub unigyi Impgmrsgmir c@Gediusotin e operdathehe valve located
i d connect or

in the o Etoncbargabliemaliieiatnen S et posrated pipt Site: phen ROV
or by bh@omﬁ ‘thr%ﬁ@h'apﬁséf 88d EopMbt - Mﬁtlcﬁ@fﬂ% %hlqogo ﬁ’HJrﬁ eébove the

he wel | "now accessible, work 1n th
outlet p@bem«mﬂme altietolliigures ot Aay iSnglf worigar and Bé)P are attached plug 50

0 f
may o EEbnd arblEd Ao thERiinE 4 herout FRUSBE Athe: Upthe when
removing Ehe2 BEmpRARY, helvel/Be tH@'Ibcl@rﬁ’@ﬁﬁé&fanMﬁ @%Sleﬁ% th8\ehgaged
to gothroughthe extra ste renmovi ng and t hen

positiareiAsseigtussayl mese fully belowet ©r$eta+8e@ the binthbangen Aeam either

st o BB PRI 5 R AR 85t sssambt 0

surromuksqmertqbilngsﬁamdeatzoorAmbughIrﬁﬁsnerc@bs@rg BRamyRRG sbaaéssemmy
eneral l'y | ess expensive e same can al so

is rem@éegﬁSoshqm inglr 1&g dhdngh 6 mpteqtort &@tmatfreambettﬁmmaw is threaded

onto the BT PR AP0 2 SR GRS 55 The vai ve

[0030]5ectrherhyli@amllpe;omrbll@di upyet tﬁﬁétfcodn%@tbrn’w idithen disengaged,
| andi ng section 14 and the conpletion in c?l ace on the

and t%mﬂ*&&%@ B& g1y than be) tenewrd iegd lifted dyr aftachiag an ROV
assistéf ¥ \é'IFI'P 'hﬁ‘mgﬁ%éfé&ﬁéd 't(fﬁ rAd SREAqin Sown from a
addi e

osing t production

ﬂoatingal'esslet hﬂ' Isy (ﬂh%e oigel eind BIP &‘e@ttxa:fjtfhddagmedeﬁigm difethe coupler 40
tabl j shed by ROV interface and/or_ by access th
al'OWSaFﬁEd/@,sﬁK‘ét' SERAttESOf the pYesrectecignnt fedn the lapd '89&?@'% 14. The

Ianding%ga’dlb gl@f'o%li{ Lt}li{@ Séﬁfﬁét%ﬁfén{e@ﬁpg %%ﬁ:tﬁj@e\;@@[h%aﬂei PWyith the
valve ispattiaul e howi (btrlevdadhethe'l' Geahice hahd/or uraplacgreents V\fdrkli nhay be
perforrtfl{%:rg \{ygh% eq}atgqbﬁ%umﬂg?an(?ﬁg s‘égnse%eé‘%é %/heF 8or(r)1 Ietlon from the
well. When the well is not being accessed, the protector 86 may remain in place on
the tubing hanger 20. Alternatively, a lower profile protector 88 shown in FIG. 8 may
be placed over the tubing hanger 20 and locked into the landing section 14 using any
suitable locking engagement. Leaving the landing section 14 and completion in place
thus saves considerable time and money for the well operator who does not have to
go through the extra steps of removing and then reinstalling the completion just to be

able to service the valve section 16.
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in the production bore. Alternatively, the I TC may be
operated open water by an ROV or by a tool run through
w@200082930and BOP to re-position the plug 50 frpea/HR20B040665
the outlet to belowthe outlet (Figures 4 and 5). If a
00315, S35 AR, PR ALE0T 25 B, PRI 48 GETRAE PP i

hangddfl0 &e euhen sfd%Wh@garbb&ctﬁmTpdnletzmhayfw\iﬁ\tﬁfdedtdﬁa replaceable
| ocking mechanism48 is left in the engl_aged position.

seal %ﬁea‘lbéwgsf@at FHFEURgF the E'éblaw hanger 0a g fedlssampIn0 may

also d%aﬁ‘@ mol'P\gﬁt'ugrh hai I Y et Iﬁ?‘ @é ng{nl R'Q%&ﬁgﬁ?t%% WRH pulling

the valve Beﬁlmi'S1BftH’ ;iu]lmgmld‘lwm@mj hafge™P0. hﬁhl@heabassembly 80 includes
the se@i% t%[g¢péy£ geﬁﬁ!ﬁ{sé’gé I&%@;:@% Hﬁasgglng%%ﬁd@hg)\?%g%%dtubmg hanger
20 angggggfoal Iéétla Ugi{gggjﬁ'% %?3%4 ?@_?ﬁéﬂﬂ%‘gr s \F?/t]g? é;ﬁﬁﬂedewce. The

tree capdradn lee ingbalesd ahncbveemedubm@dtamgel&u 3s hlseoond barrier and /or a

seconddAgREIMAIRT the (WSS (NRPL A0hT g TR SREPAGAN Kkdo the tree profil
andloNFHé'"'ﬁiE*@ha %ﬁ‘epl‘ﬁﬂ%déﬁ#]geg%lthngg ﬁl%fﬁé) tﬁtgii/t?(%iﬁg'fira:?@g; profile,

ext endi ng froma tloating vessel
or botand hBC]Pee fca@t $achalil bateOWeisstatiable ah reﬁmepable di0deployed and

cemodHL STt bl BB RA t phBpEoE F et B o
to ms@'ﬂ%rﬁ*@ﬁneﬁ%“@ﬂeﬂﬁé@braée%l lb8E&mbly 80 26 %o Uit B @I'Jt%%bly 80 to

th the val ve section 16 'now retri eved,
anothgrems&@namm owomltbemtaasemblw@p tse closef off fad flow into the

ool 28Il A0S B8 e ey oo

replacReCRES fhy SUMRILRS @h%ﬁ?@heﬁﬁrﬁ@%‘}‘)ah%ﬁﬁ' dudhnad laeeied BSnnection
t ubi ng hanger 20 ernatively, a |lower profile

or lockglie degs engagingonardfie pndhe Subing heeger a8ed over the
tubi ng hanger 20 and locked into the I anding section
14 using any suitable | ocking engagenent. Leaving the

[0032] an@erguse tiié Rk mBehassm £8 lsqacat@dniea@@ thé BPodRNI®R port 26,
consi derabl e tinme_and m)ne%)lfor the well operator who

the top ®é shen Bibimg hanger Ydistatassgivla fiemeerkpread fiae prulti-section tree 10

aboue, (G EAe0" 3508 SRS SohP TRLEHLR) o 5hed Sepaie or
repladensaritods lapprenidtenes andsassashrimiotebddrdsd \f'brﬁclet(R@V) may be
seals in the tubing hanger 20 on either side of the

used tgrrsplacei tha ssot ﬂswbﬂaﬁ%‘éithm heyéng onpy! thegndice gpmpletion. The
|
ROV HQ'nePaS8 M ¥n %’q/é gl%tt ngudfrtﬁ gﬁ@té-s'%‘g @@@Jeg%o%&tﬁ‘g%th%ﬂe SCSSV

set intthbiohgsdthpgsitiodOthei RS nﬁa/y réraeld tlos seal assyrmiblgtd8®for repair or
with pulling the valve section 16 or pulling the
replaceiittg hanger 20. The seal assembly 80 incl udes

[0033] When the operation is compete, the ROV disengages the multi-section tree

10 and the SCSSV is set to the open position to resume production. With the seal
assembly 80 being retrievable from the top of the tubing hanger 20, the service
and/or replacement work may be performed without having to pull the completion
from the well. Leaving the completion in place thus saves considerable time and
money for the well operator who does not have to go through the exftra steps of

removing and then reinstalling the completion just to be able to service the production
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the seals installed on a retrievable body 82 that

slides down over the tubing hanger 20 and is held in
W@k@ea29381 ng a tree cap 84 as shown or it's oOwWACT/US2009/040665

retention device. The tree cap 84 can be installed

produ Y ROk Sl ome Far Huse ;o8 4TE RE Lo Bkl BhgTRinglled with
the treapaB4 seotionotk or avithhd tubing hahgée2aray treytdve dadh irglividually
. _hanger_ profile and seal to the_tree profile, the
retrie\eigh O gmﬁﬁ?ﬂser apr gpeysseds abgugnT Ewﬁh sokl 8asemplys 80c iy also be
; ' abl | ’ r
rotrie R LR UaRg ROBIGRAC] B iR &l SRR By PO throuan the
riser. The scabassniy Bl0dnay ssdolee vstadved or irstalleld oy meansioceassistance
t he hanger, seal assemhly 80 or. to shifi the, seal ,
of thé, MediidP S5 26 SHoMHoIn GeNRGIET SVl the eSdionsemetapds just
describegenbly 80 to close off fluid flowinto the
production port 26. It should al so be appreciated that
[0034] he Whike cppcific neybbdimentsackeavan theeany skaivhabdred  described,

oo E RS s S A0, B3 S SO K oo
teachi%g-of[tﬂﬁelﬂ\}erﬁ%@@%é driSodiRfftdds RRSBAL P Bt ExdhiplPF808%hnd are

_below the production port 26, the top of the tubing
not lirndingeMapy vasiaieoe esdunedificatonsharepessible aritkare within the scope

| - ti tree 10, ,above the tubing. hanger 20, .
of iy [berL Aok ARGar s SRpPy BoPRUBHIGTEpR hoby Tmited to. the
embodigRdrts afftibe@nbaP Ry 6RK hRed O tHY cRirfYRESBIIIBIDPYBe scope of
operated vehicle ﬁ;KXO may be used to replace the sea

which sl ingtlydaell giavivelants al thegsuldegiunattenef thatdlaims.
conpl etion. The ROV may be used to engage the top of
the nmulti-section tree 10 and wth the SCSSV set in
the cl osed position, the ROV nay renpove the sea
assenbly 80 for repair or replacenent. [0033] Wen the
operation is conpete, the ROV di sengages the
mul ti-section tree 10 and the SCSSV is set to the open
position to resune production. Wth the seal assenbly
80 being retrievable fromthe top of the tubing hanger
20, the service and/or replacenment work nmay be
performed w thout having to pull the conpletion from
the well. Leaving the conpletion in place thus saves
consi derable time and noney for the well operator who
does not have to go through the extra steps of
removing and then reinstalling the conpletion just to
be able to service the productionproduction port 26
seals. The seal assenbly 80 may be retrieved and
re-installed with the tree valve section 16 or with
t he tubi ng hanger 20 as they are each individually
retrieved or installed as di scussed above. The sea
assenbly 80 may al so be
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retrieved or installed using ROV interface or using a
separate tool run through the riser. The seal assenbly
wW@oogag3at so be retrieved or installed by neanBCDES2009/040665

assi stance of the tree cap 84 as shown, in conjunction

with the additional net hquéﬂwt descri bed. [0034]

Wi | e speci fic enbodi nent e been shown and

described, nodifications can be made by one skilled in
What is,glaiped i§: t hout departing fromthe spirit or teaching

1. A Qubgé%i %véllngﬁ:{Hdc% Jﬂ%@% fdr%ﬁeﬁlaﬂﬁndﬁcﬁ'ﬁﬁg é‘r\ﬁellhead for

exenpl ary Yy an are n mtin varil a

produammh freah i well ltbnm:mgarmome&iwbltnﬂanagl@uppertmdtldy a ttl!blag hanger the
ope of . the invention. Accordingly, the scope of
apparﬁW'EEWﬂW is not Ii mted to the enbodi nents

% larﬁg onbé‘ﬁ%é%e o Lﬂet Eﬁitl)%%yl wgﬁn é@'eﬁa ieRlding a landing

aﬂﬂtmallmnes of the subJ ect matter of the clains.d ains
subsea wel | uction

a VA, SCURN PoPal R Apf shagReao e e Endrssaestin. the valve
PEQGiBAL |h8ﬁhdfrfgoﬁ‘ I%té’f@l dedWJcﬂHﬁfbcﬁg QRULHRD tH et At  Jplve section

supported by "a tubi ng hanger apparatus i
avalhand mrgcemwmmtmgw@ieab}aé«wedﬂanﬁmreubsea vvel | head

thEIndiB5SER Botd g 2autiY S tReefanand oo it Fe tubing
tghgerlsveh S'zlﬁh"}ttth@ ﬂub;ﬂ@'HﬁWg@g etk ahd! th@ rv@ﬂ)écééd%n PRIE;

extending throu a val ve section wall in
the: tameling smtlaﬁna Nalva segfioe being coniduwred; *to taHeWItaadem@val of the

BN AGeR ot Pt o uBiheh i eR, {Fen e ol M without
| disenddifing B¢/ als€ sbbivh h@ﬁﬁthetlaﬁduhgrs@cﬂan Sg&f ion and
val ve section being conflagqure to allowthe retrieval

thfbfvat\fﬁeswmnn@ellman@éenmﬁﬁ odinitbe laodinggsedtioouyith tthe tubing

o Replria 1 redihofie S ERRAR 12 Lol ve sect i on bei ng

di sengageabl e fromthe | andi ng section with the tubing

hanger renai nj ng in the | anding section. 2 . The
2. Th@a@@&ﬁ"’é‘ﬂﬁsﬁo‘f'a[ﬂ' i Yhereigher ei n: the val ve section

thd VALESecldF RS idoibd&sattied i \iR&:

the apparatus further includes a fluid line connection adapter able to fluidly
connect the tree fluid line with a fluid line extending from the tubing hanger
downhole into the well; and

the tree fluid line extends through and outside the valve section such that fluid
may be communicated from outside the valve section downhole into the well

when the fluid lines are connected.

3. The apparatus of claim 2, wherein the fluid line connection adapter includes

passive stab connectors able to connect the fluid lines.

4. The apparatus of claim 1, wherein the valve section and the landing section are

installable on the wellhead together or separately.
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the apparatus further includes a fluid Sine connection
adapter able to fluidly connect the tree fluid |ine

waaob/12030T ui d | i ne extending fromthe tubi ng heeiyE82009/040665
downhol e into the well; and the tree fluid line

d i le Y e [ h
5. TEESABIEP Ul RS o LAy 3SR BB e rrer
includérer iritemati pantsobkowing csdl dretiveefl lid denmiuhi atibni isbthvierasthe landing

.are connected., 3. The apparatus of claim2 , wherein ,
sectiofiyGorey Brigw ffise i D8 BB 280 bl SEGls bhas F0pae the tubing
hange?tvﬂjﬁbrf:ﬂ%nt%ﬁﬁ@rlz?rﬁ%r% IRtQrRnect the fluid lines. 4.

The appar at us aim 1, wherein the valve section
and the landing section are installable on the

wel | head together or separately.5. The aratus, o ,
6. ThEy BPRRFES (8 GAIM S ubiran e Faimm ol taascate pors is
contrdifggt vhRel uding internal ports allow ng selective

flui

uid communi cati on between the |anding section bore
bel ow t he tubi ng hanger and the val ve section bore

ahpv he tubi ng hanger en the tubi ng, hapger is
7. A B8 o Bipd Mo R ARG on 1T ¢ s el Mg 1 ui o
INSANNY D FRMt-S8CHIN P8 bnt HBUBSEA Svdllhe &M tRE IsBBsOY vitll, the multi-
valve. 7. A nmethod of producing hydrocarbons froma

seastien tues Includéndidi ng: installing a nulti-section tree

LG BRI sorBaFEE T LRGSRt Rpdabbring @ bore
wi t Bntihe subsea wel | head and i ncluding a bore; and a

val ve section separate from and sel ectively engageabl e .
v t¥alven sertioniissgasdet from and selestivehhgnaageatde awidh dhe landing

LS5 LA S, B BT o oxonan

supterougl doywakiof thel vivdraeg@fon;i nto the nmulti-section
tree such that the tubi n% hanger | ands in the | andin
P

insf@ling qroguetionatPias SeRASTPALRY enkibing \fﬂéng_@&int@rihﬁom@ﬂi~section
15 eh B P GRP R0 he b 5P 8982 oxtoncs

product i on
siattt thenyalae deptionl bord gvithy allateedl ogudticonbofeecfrtiel tudirdy hanger

oyt of the nmulti-section tree through a production

;é@@&&émﬂwh%@%er?w&n%we&om RerqpidgNhse&BNhgNdnd t he
prodicidthydrocarbons from the well and out of the multi-section tree through a

production passageway that includes the production tubing and the lateral

production bores of the tubing hanger and the valve section.

8. The method of claim 7, wherein installing the multi-section tree further includes
engaging the landing section with the valve section and installing the sections

together onto the wellhead.

9. The method of claim 7, wherein installing the multi-section tree further includes
installing the landing section to the wellhead and then engaging the valve section with

the landing section at a different time.

10. The method of claim 7, further including controlling an apparatus located
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production bores of the tubing hanger and the val ve
section. 8. The nethod of claim7, wherein installing

W@ b@9med30T - section tree further includes engagP@ryUsivgd/040665
| andi ng section with the valve section and installing

ther o e wellhead. 9. The netho
downfl i 3%, T @B a0t Y LRm{ERRnd Bl BreSEhifiom the
surfadeUtHr8gh lanfiliddpfe Exehaing' theoddie the ddilingr ﬁ]@clhkjﬂpsétﬁlohh@ee and
wel | head and then engaging the val ve section with t
downhelade He sReai@dds-at a different tinme. 10. The net hod of
claim?7, further including controlling an apparatus
| ocat eddownhole in the well fromthe sea surface by

11. Tieo Matihod af clemf10)ifdripsreipsuding éﬁﬁbﬁé‘rﬁn?mé agie |tn‘er W ebnnecting
a fluid |line extending through the wal

a fluidyine extepdingothreyasthengat ehvtiv treetvith ﬁélt@cbb@e @Nﬁgwdlrlgldownhole
o o BRI R ALt e B b Bt SRR e e

through the wall of the tree with a fluid line
ext endi ng downhole to the apparatus using a fluid |ine
connection adapter located in the nulti-section tree.
f .
12. Tﬂlg[negllt?:ca({l/ g}?%fb@ﬁ Pf leﬁbg mCYthﬁ%%y%%ﬁy(\éﬂlg Hq"hﬂlglcatlrag rf}l(%]ud between

the landinti mcngortsarleetbemmtﬂe muggwlgad;]gmgmd %ﬁjvahﬁ smjtnga bore above
ection bore above the tubin anger entetuin,
the tUﬁwad@ngeg Whiedt &m BHpInchhaughT ! %d’ﬁ%@ g HyPEgh ipﬁ‘ftérlﬁ%@tﬁa internally

in the'vﬁ[\fehs%c‘f‘?h‘é\‘?ldqgﬁ 'n@nse%ﬂ | andi ng section. 13. The

aim furt er including retrieving the
t ubi ng hanger and production tubing fromthe

Tk T T ——
produéﬂufﬁ Nubihg fiinh hele InAGHLE8LN6N T Bad n\ﬁﬁtﬁl {Hengla]\}%e ste\éf?élﬁ‘gremalnmg

hanger and production tubing into e multi-section
engagedewith if® lanbingnssidtiod. of claim 7 , further including
di sengagi ng and renoving the valve section fromthe

| andi ng section with the tubing hanger and production

14. tpke rrhﬁleth@ﬁ&ifrﬁlé‘l% MBS F@th&adincRIdiE rd-AREAINSY BREHINAG hefrger and
The nmet hod of claim 15, further I ncluding re-engagi ng

produgiion (dlingindethe owltwseetiahise¢.andi ng section. 17. The
nmet hod of claim 15 , further including sealing the
interface between the between the |ateral production

15. TROh&the bheldimb? neurtrngietivanty tRenyabing 88§ trerdbviy e valve
section from the landing section with the tubing hanger and production fubing

remaining installed in the landing section.

16. The method of claim 15, further including re-engaging the valve section with the

landing section.

17. The method of claim 15, further including sealing the interface between the
between the lateral production ports of the tubing hanger and the valve section using
a production port seal assembly surrounding the tubing hanger located between the

tubing hanger and the valve section.
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a production port seal assenbly surroundi ng the tubing
hanger | ocated between the tubing hanger and the val ve
weewinzn3n18. The met hod of claim 17, further |iPCI/USL0NY040665

renmovi ng the production port seal assenbly fromthe
: " ¢ . . . i .
18. The dnBhcfiBf Xiailt 17, nt B RG 1Mo e Mdyction port seal
assendblpifrort Zhe tubirighbangercwitdithg tabimgr bahgergremaidingt installed in the
thrpough the lateral production ports by selectively
valve e¢tiiN-ng the production port seal assembly such that
fluid fl ow between the [ ateral production ports is
closed of f. 20. A subsea well production systemfor a
19. Theemlethort bliclaimg 1&, furthee inchedihpeadiroling psyduaion through the lateral
including: a multi-sectio rodyction tree incl uding:
produtiin, Rart s SelPEbie v G BENE PHRCUHL pblieal HasPibagucn that
fluid fiBAhetiebHdha tatdrdl PioRafsa8 B offnd a valve
section separate from and engageabie wth the | anding
section, the valve section including a | ateral

producti o or,t extending.through.a val ve section [
20. AZESRE VBT AP DR 1 Baeb SelnEna ofises wlhoad, the
systerfligélugigon tubi ng supported by a tubing hanger

installed and supported in the | anding section bore

a reuldirseaian predudtion tep ghagbngiext ends into the val ve

8 g PR B Pl iR e Sl wBIBEHEBhd haisTin % tancing
di sesg@sH bare: Badval ve section fromthe | andi ng

section; and the valve section being di sengageabl e _
f& yy@ivensestipndperarete fogh and: engageabldiwith Hen ing section, the

o R T80, B DRI S o vebe

a t seetidr wall ahdne cohtreusipa@saivith o wivdeecticichoides a
fluid Iine connection adapter able to fluidly connect

pradustippetibing paPPeed vt & tHbinduhangeminstaliednand gupperied in the
t & Ul [ ; t €.
B0 B8 Sy IMONE 0 Rf E I secion
geotj on such that fluid may be comuni cated from
out si de the val ye sectjon downhole into the well ]

the tubing hanger and production tubing being retrievable through the section
bores without disengaging the valve section from the landing section; and

the valve section being disengageable from the landing section with the tubing

hanger remaining in the landing section.

21. The system of claim 20, wherein:
the valve section further includes a tree fluid line;
the apparatus further includes a fluid line connection adapter able to fluidly
connect the tree fluid line with a fluid line extending from the tubing hanger
downhole into the well, and
the tree fluid line extends through and outside the valve section such that fluid
may be communicated from outside the valve section downhole into the well

when the fluid lines are connected.
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when the fluid |ines are connected.22. The system of
claim2 1, wherein the fluid |line connection adapter

W0 p@baeks87 passi ve stab connectors abl e to conneCI/US1989/040665
fluid Iines. 23. The system of claim 20, wherein the

| EQn... t ndi t i ' .
22. THE! MRIBERT AR 2, oD PO RS LAY 3Bt gl Spoies
passivaf stabajomnabtors bbleviel comngettheoiiui@ndes.andi ng secti ons

each further including internal ports allow ng
sel ective fluid conmmunication between the |anding

i .- . i ¢ t ] .
29. TRE Sy o PR N 2 S8l 1 MRS ton ar
installakbleger theswelltsdaal fogdthe2Dr sébaradgigt em of cl ai m 24,

wherein fluid communi cation through the ports is

controlled by a valve. 26. The system of claim 20,

24. Tﬁéréy%%r‘aié‘lcbfé hNgo a4HY QﬁNJ%t é&ﬁloﬂoéléd S5 in@S % each further
surroundi ng the tubing hanger I nside the Valve section
includangd intenmab Ipertsf alkardhg reglediivei fhiid rdcmcmubisatiee rbativeen the landing

soctoRSHE Dok B, sREaLSbl Mg 2L B RL A o tbin

hangef SvherM@cRUBMS A rRRr ROMstaiR@l assenbly further being
renovabl e fromthe tubi ng hanger while the tubing

hanger renmains installed in the valve section. 28. The

25. TR bRRP T F o0 2 POBIG B0, SRR Bl Pl BERG e’ ports is

controllb@WyReiMeen the lateral production ports is closed
of f.

26. The system of claim 20, further including a production port seal assembly
surrounding the tubing hanger inside the valve section and capable of sealing the
interface between the between the lateral production ports of the tubing hanger and

the valve section.

27. The system of claim 26, the production port seal assembly further being
removable from the tubing hanger while the tubing hanger remains installed in the

valve section.
28. The system of claim 26, the production port seal assembly further being

selectively rotatable such that fluid flow between the lateral production ports is closed
off.
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