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COVPLETI ON SYSTEM St at enent Regardi ng Federal ly
WEYHASWBEY Research or Devel opnent [0001] NotPCT/US2009/040665

Appl i cabl e. Background [0002] A well capable of

pr odu 1i’ JSECﬂEthTRFE %:GWPP

typi ca have wel| uct ure o prow%ﬂew support

for the bs;a@%éneﬂbgéfdlﬂgl y t e'S\PEcMﬁ'édN

different tormations.” Typl , structure
i ncl udes an out eResgarchuor Developaseat conduct or
the surface, that is secured to conductor
[°°°1£| pE‘O{]gBP

iGal&nds a short depth into the well. A
wel | head housing is |la i conduct or housi ng
with an outer or fi rsp%%fqu né’HEf casi ng extendi ng
[Booz]g;ggé{zgﬁﬁ#lé] E grqa dar{ggeﬁlfgrggﬁ%ﬁ}%aﬁ%ég%%%égh wil?typically have
a wellloﬁ!:3 rhdted 35 S80I b@gﬁo@ff ttﬁ@ h8@ ‘éﬁ!j lééfaﬂbﬁ @él?éb?htles for

target zone r an oi |l or
differept tostoretings. 'Eypmilyrtm wethsttuctnr@ﬂ'tclmjeszmemter@tmcmre suchasa

d
condufBe s af B sEfRphcttishin dRevicch heRMEOCbiPd that igxtends
short gapitRNAtal theakal A BRIRSE hoﬁ’slhlgrlg Ié’rﬁdecPﬁﬁﬂh@gcdrﬂuctor housmg with

i ncreasi ng depths until is cased to 1ts final
an ougrRipoh. ﬁrsla@tﬂrg rqfn@e&uftg @ﬁemmgm &osumrweimcmd ahd through the

condu 3155 £ B SRS HERT ok Baha 8 el eBARyR copgitons of
the gel@llcﬁ_?ld‘.é]%tréw%boﬁét%%rﬁcﬁne‘?ﬁ%iﬁﬁllw%’tﬁ@l" aA'6l| bRYas producing
housi ng, a casi ng hanger seal assenbly i's set

zone ara fiuisdnjaction zeneirms ar mopa eddilionat easieg strings (s£9., production

casingg ERb tlfig ERGOf IRGT B bl i BhafitRe Wter sting of

casing’ &f Bior&skib® deptianfir 0RUGEIIQS coeadi tadis ingl gépthn ®ichf string of
casi ng between the outer casing and the production

Gasmgc@‘:,lsﬁgp@ft@d aty fiec AnPgt rend e @ €asiag hﬁwﬁrnﬂ‘tﬁfalﬁéds in and is
suppoﬁ?ﬁ'ﬂ%hﬁt S AR g% ?‘P§$ré5c{\)e.ntglegpﬁg¥irc@§r3r{3% Betwpen each

casing I n

casmgonangéroandr&h@tmIme@l:iebtsmmﬁg CartiaSMQ bhngdesael iasse'thly is set to
acconpl i shed est abl i shi ng colum of fluid
isolate,ga¢h ﬁﬂ%ﬂéf §Pﬂ$$1@8t"f¢5m atr@sﬁgftcﬁsmgs iThe 'asle e INneMmgst, string

of cas!g@ (t%tgﬁg% ﬁtﬁ%é}%@n td fh%%él%e\ﬁ%' Hh&%‘ﬂa{?r'éJW% éé‘?ﬁdéjﬁﬁ%ductlon

strin e annul us ar oun

casingdiThkel stehgs ofjcasing tbehsemlﬁ ﬂwoufemrcasmm{rhcétheTblrcﬂucbdw gasing are
trolled flyid pal ances the downhol e

typlcalsr @S%u;(iwﬁsc?rﬂ@%thte %@%F%\%’lﬂgspr eventer system (BOP)

00051 \WHSLOHRY ok Ayt o ApY LS Y TGHASL Bl ot e
operatBt]malstallmpmwdrmbom]tdfdhw&lhé‘émts isoaciomplishddibyy establishing a
columr%%??lmde wﬁﬁ predetermined fluid density inside the well that is circulated down
inte 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-controlied 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

shuiting in the pressure of the well, such as in an emergency pressure cornirol

-1 -



shutting in the pressure of the well, such as in an
energency pressure control -1 WO 2009/129307
WOREY 128309/ 040665 situation. [0004] After dECIYSAgPs/040665
and installation of the casing strings, the well is
situaticgenpl eted for production by installing a string of
roduction tubing that extends to the producing zon

[0004]wi tAiter driling pbd dastrbatiaraet g, casirg sltings, ghe wellls completed for

oY Ao & ST bt Ran BRAEHLR AR o procuan

zone WitkiAUtheé qRedasiiem asiig, t foe Bmﬁpta nBedforsiondt agomade in the
poi nt above the produ0|n zone, packer seals the

producipr casigt cliow HETH fodawiiran th dmetnndnic e edusins-casing
at the F@J&?ﬂ%%ﬁ@sﬂf ﬁlgﬂﬁmﬁthg vt surpace ﬁ'n#}&&’t{éu 51;189[%} seals the

action
space dehposih ¢ dwdtacttaubcmjn@ amgetheapreidetiyn tthhingl mnehsswedthat the

well fuis igWAnER ek BenBIROSCN Sikioa 4o 1o SEEALF oT NG 4IRS Issupported
by a lg%mgﬁﬂg@{ as88mb 'tlk%}e%%dbnaﬁ@ 1BERE WY IFRED FHdLbétlon casmg

tree, 'S genera y el ther a ver I cal
hangeiree or a horizontal tree. Wth a vertical tree, after

one SR OB BB S e o o o
wellhe%ﬂpt hR daéé%mﬁlgaéeddrﬁl 'kﬁomcﬁda ansk, SRRIcRdisOgbRelall$ either a

hea ertical” tree has one Or nore
verticaptred worta barizantektreantVithna ngriiwat trae edfientheegrodhation hanger and

producip FBinGcarer MEte it e el Boysio: 15 Bidkis repaved and the
verticaPtr8d i€ [dcRBd RPese st onty ﬂ?s@uﬁéllrﬁa‘&qufhé %rtﬁfafr trb@%s one or more
in-line wth the production tubing

producient heres gardaininchactuatasl nalyebéhateﬁnte@d vm’lm@lm @hmmgeSDectlve
Q n ductlon t b|n r
lateral pP';%@CFBBmﬁU@ ou [g{é ljrl? e, érgélé@é tje? . rﬂﬁ mr{%ﬁlg&?or? Bor}es and

produdi‘@ﬁ'ﬁﬁawésoé}'e th08 inhid Wilths e6duBi®h tBingenoved and
aced by a BOP, which involves setting and testing

[0006]p| u\é’sthoa vealo;ai Hgeothedsem rﬁmxebearamed\mhllﬂwlawmgﬁée compleﬁon

(the pOBLELGR tiindYand Banda IRSBFE HENER L i R BebcsRanfin, pul the

complétiore tiee deBichl Bs6 entitbedenet\ald and esplhcas by @UBI@P WhICh involves
fting equi pnent, such as a rig, that have hi

i
settmgd@wd _\}e Wt RIHgs & g8lyingoen ideyenhiode valvgs, wbigh rr@vdtr%ynrehable by

not ha@aé e @Qc%oﬁgr g&f%{jﬂ trf%rg% Idﬁ@d{n‘;nglt F)Eoergﬁ\é%v] fﬂ%o@él%ﬁ'\oafﬁgtallatlon of

the treeramiSB(P asagrniolly gmmrajt?ﬁrelqﬂireﬁ rologsttiftiryg eqdllpn*l‘ent stch as a rig,
operation that usual i nvol ve

that hayRiTigh KA FRIBheaReI 10T [aREe-| ABBCHBl b bt P vuinerable
condltlfég ﬁ@r?i!(ﬁ HEESHAT fed RMPB O ERBBINg L xdHaRELA i neither of these

pressure-control devices is in position, which is a lengthy operation that usually
invalves plugging and/or killing the well.

[0007] |Instead of vertical trees, frees with the arrangement of production controi
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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val ves offset fromthe production tubing, generally
call ed horizontal trees, can be wused. One type of

WOPY/128M7al tree is a Spool Treei mwhich is sHEWAURAY/040665
described in U S. Patent No. 5,544,707, hereby

hanger nﬁ%@ar@ft Béingelbehtedbin thef Rermesl,fieckabhdigato e he tde bore.
hori zontal tree also | ocks and seals onto the well head

After thedssends insi@lladhdhe agblﬁg stripg \goco bubing papger are run into the tree

using phb{tgy Vet {oihe, RERGMae r880ARA, B0 2RiHls, BFELGY e rwbing

hanget hand r 8€alss préasnt| fled, lbaitadabaid plotiubBomnfiuitiulliong into the
hanger are run into the tree using a tubing hanger

corresponiing gredestionmerit jit b‘tﬁﬁfeeo‘h lgsdsing m@pbﬁa@m Abevr e pwduction
seals Itoldl%[? tﬁﬁ\ﬂ I UIngjﬁfl {?{ﬁ}\éﬁﬂéef‘l/\mhdtﬂe ﬁrg)%%tlgﬂ%aives offset

rodu 1 on correspo

from tm peodudtion tpbiry, itine tph@duatuem tuBingoledmger mbmdmﬁnahobmg may
t he cﬁroducti on seals | ocks the tubi nglehan ger in F
be remavedidram die {ge pithaut phaying (P ofereye, &e diorigeptal it from the

wellhegﬁ 3\0@%@% %‘t BroBlehY Wltﬂghorfzgﬁteﬁ "tl‘éggcﬁb\ﬂg t%r“ R tﬂg f W?r[ee needs to

I on tubln e rehove fomt e tre
be remwﬁdubdhe mmrmgotrqn[etmmmst bisohise irgmovadl, whis ﬁakemmhexderable

. | head housin roblemw th horijzont ees, .
time afig aiste riogS 3ty Al estEapUgs QS B dPuboEIvalyss Which
may b%nﬁr‘nregg?%m dﬁgeéb SBeCof FEREEYor WibRb ﬁnglée?\dd;taonally,

consi SO 1 nvolves setting an
because ¢he kg:kp‘ngg’iBCanilSG‘l pin e dubidgwangke isy abees andtilatks access to

e unreligble by not haV| been sed or .te
the prRgYCiPN BRE 39915, DI ENbD AT, BbRe PHicdoSRovg the seals
requirii§ $BAREIRGY On the tubi ng hanger |s above and bl ocks

access to0 the production port seals, the entire _
[DDGB]corﬁib emanrmgermspecjed maihmnammmm twisich ek sespesipliyrhigh for an

serviCi 0Q08] na e ected I nt enan
oﬁsho%&eg! zm%ogh agpg t@ﬁ%‘ &'39t9h| ng%qntgﬁes o??'ﬁ?ﬁ%&%r the type of
maintetRinke I@o@@ﬁéaé)@fectsyﬁfilpaé|réq§|?écﬁclt§r exbthplE Rt weR Yperator must
suited for the type of maintenance he or she expects

predictwvhethss therguvilldet: ampeatex apptdn the fwibre tppulhthsr tregdrom the well

for redfir %Ir qullv‘f?l% &F'{‘Pt‘?ngr gﬁﬁ%rl Bq%] l}eﬁgﬁ‘v%erafo? rqd@ft%}% gyérﬂeira the well,

Deperl@lhﬂéj ohhﬁe%@ﬁl@éd pikinRinahes dvehtd, eRfobefdtof Bfust decide whether
Itional rk in the well. Deendln on the

the h%li@ata&t%dfemaht%rﬁ,@hewéht its oW @@*@raaws @6t digadyardages, is

best sy Bfis B B P BUIFE R, for Mot Wifle YofiEal & by efcient

to pull ftm treesare lebes tineicooplationdn plass. Hweeve if theacopletionneeds to
ee, it is nore efficient to pull the tree and | eave
be PU|ﬁ¢et%fFﬁBéﬂU%¢er Rulipchas walpiayeasing the e angexpease of pulling

the coﬁlﬁ)cr i fort 9uslbt?1ﬁ%do%ﬂe i 18eibFE h%ﬁ?n@? l?é” \!!Vﬁgﬁﬁ ifloke efficient

asing I'me and expense o
to pu]lctmpb@ﬂhlpmllonJ llksavuﬁdneh@ﬂmlﬁﬁrt @ldce. tI-ﬂ@We\fe?r |fathleotreé aisals fo be

pulled, th%eent}/r\g%emﬁlétlénsrnm%{ %eegtjlllegllas &vell 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.



to pull the conpletion, |leaving the tree in place.
However, if the tree needs to be pulled, the entire

WO 2839700 nust be pull ed as wel |, increasi nd@HE2P19(pd0665
and expense of pulling the tree. The life of the well

coul d easily Bppf @Qséﬂgfléﬂa@ﬂth%m@vﬁh fg cul't to
| C

predi ct at the outset capabilitie§ are nore
rabl e for nﬁlntenaneov t he i fe of
3

h ]
rooosfry 667 8 RorsclctPled YERaRT BT hhectnbotireEy < enigaun now be

made {d¥hCRAWR ad@:’bﬂ%ﬁﬁi B %g he life of the well. -3
WO 2009/ 129307 PCT/ USZ009/ 040665 Brief Description of

[0010) heF IS ahisng sros0eestioroet 8 subseadeelhichddon dxiaiigiionoed e multi-
sectio &g enbodi nents, reference will now be nade to the
Powi ng acconpanyi ng drawi ngs: [0010] FIG | is a

[0011)cT OBKG, St 4 efbsef sattioh fehe Weabbbg tkIthehd gt thkl lahding siction of
the nulti- section tree; [0011]] FIG 2 is a cross

the m'-ﬂ@'@ﬁptlﬁﬂ Uﬁetlmféaliﬂbsea wel | head and the | anding section

t0012I5" FiiSs B g, 4Rl el AElEracin g Wi Roff i Sections

instailédﬂ»ﬁheenhecemnplerm al l ed without the corrpl etion;
FIG 4 is a cross-section of nultl-si,

(0013, oEithi4 ¥ & FOEHABIAR O e Bnoetlion trar ik the §aing SRotion and
I.lshead;
e v SEPSL AU G s BB e2S

[0014]t r eEIGM § his teherdgsesaction @ihthe piudisetiimn ticealvithsibentréy cap and

renmove 0015] FIG 6 is a cross section of the
produq{;mntereaigg by, IYt'P@@"@F‘ FIG 5 with a protector

[0015] NSERS | é’%ﬁé&es &fé?l'@ftﬂh%%u[tp%cﬁﬂon’:th tﬁg F!/(g'l @é\ﬁlrhoéforotector

section of t ti-section tree wt
installexkbon itteencompladiongd and t he conpletion left installed

Wi t rotector; .and 17 i,Ss a 0SS .
1001616 Fichn’ &F & RoanFestoont fism Mlbssarion tase wihy & valve section
remové&‘HnHCtﬂe cb?ﬁﬁ?é‘tﬁﬂl %‘Fﬁnéﬂ&ﬁegwm’ll tﬁb'pﬁﬁta‘cﬁfl’t ah@istal | ed

profile protector. Detalled Description of
[001 7]t heFEirb&ds raentc&ss[ sedgn ohthdhenudti-sechiers teasd witbsthei palversection

removeg et B ettt Analgd Wi A ARl et B enco
nurrer al s, é?a%l%ﬁft)é/ﬁ iJﬁ% Wbédgr\b?ﬁsafe not

necessarily to scale. rt ai eat ures .
0018]5?4&\/\114@%%%?[5% %Hf?mﬁ exag,%er %df ows Calll?e o;garts 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 o embhodiments of different forms.
Specific embodiments are described in detail and are shown in the drawings, with the
understanding that the present disclosure is fo be considered an exemplification 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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sonme details of conventional elenents may not be shown
in the interest of clarity and conci seness.

WOR0BY BT nvention is susceptible to enbodi rrerﬂ(‘émé?z"“gm“o“s
different fornms. Specific enbodi ments are descri bed

form of thalRirmisl “candedr.e'eBiay® " F'eoune,” dattadhoser any bihek Berm describing
under st andi ng that the present disclosure is to be

an intgeaedicne Patveah @k@"ﬁﬁmsf iTndtomegnt tendmgr theciiptesaction to direct
interac.ttlBﬁ b@%@h'tﬂ@ r?l%nﬁstaﬂfftmé o gﬁ'g;l%ﬁslﬂdpetct rﬂgractior_w between

I'nvention to t ustra crlbed erern

the eléients desdbddil The r\@ﬁichId@(ﬂa&tbﬂstlddﬂm@t‘bﬁedeﬂbove as well as
teachings . of the enbodi nents di scussed bel ow ma

other faalispeand sphiracierlicy defcabgd duimars detaibbsiavat W&ln bﬁoreadﬂy

apparé?{tcig%ﬁséj %E?Ilé? G i %%%Qjﬁﬁ%?@@ érgé] f@%l@yg@&g ng%ggptlon of

the errflmdnneﬁtst bad mrmﬁarhn@tm&m éccdmmagreg dra\\mngal e,
' or .any other term descri an ter ction

[0019]pe¢ %\@%ﬁ‘ 'QF@F@F{? & subsgawelthad 1(%fqr "i‘ﬁtgnait £efipn tree
10 as Bﬁ owh rﬁCFIIGge Qit-t‘? Jﬁﬁf 1n%m(fé%té("?a?‘|alﬁd; ggakcﬁn’?ﬁ]ta%daé‘ JalRYsection 16.

so inclu Irect Interacti et ween
When éhe vzl s maslgfrfobedmpTdatmmahedmadm@mb@m‘iﬂslamia&[ve section 16

are loyaid, and,InSened aris dhfnueiiend Petsing TMArGaicly aparsted collet

conne®@rd ¢8diktM se@l%oﬁéiﬁgtfoF el fb%ﬁ@p bhbfédgégkeww@fohﬁnw shown,

reading the fol [ owng eta| description of
appropigate datast ©r cmtwoliuﬂgrféﬁérpmdgcumm fromn Hee ompitiusgction tree 10 are

located kT BfEend L Bb alya section A6 MIEL Il BB8ER N F1GE 8 %nd 3 as

being F¥eWRd Sefdraly, 2hé. |ahamb SAGHOHARS ahdl Mrdiade Ss%%hbﬁm 6lthay be
and a valve section 16.  Wen the well is ready fo

conne@t@dmrbmecﬁurfacﬁeandalﬁataﬂgd swcthieovellhw agrit? ataﬂhassasmtzrrtm

100201, A8 S TEETS: ML AEcBPh Opb BT PR 5 instating

compl&fidtreg Mcudess ubing 'ﬁ%@hg@y 2aptaepetabargeskiidting the weight of
Althog)%h not shown, propriate val ves for

a string gt producien tuking 22 @madir@nbelpmﬁh%whm tiengec20oand into the
wot ThESGHf) Aifoer] 2Rkt INBlA PR A 8 gh Kig ond witn e

bore obme”l}@'dduatlm tlﬁﬁhgﬁ eRAThé etb{ar driteof tag ditegn s ¢oiré 0B é;éitsaﬁd tubing
the val ve section 16 may connected on the sur

hangeg 4l in@igpmesy Wi ﬁH’@asﬁ?@I"IHﬁ@‘é‘éﬂm a@ﬂt%emsmvalvwectlon 16 for
pmduc{n%)wlérﬁfdssllaq%ts' ﬁaEE.G 5, the multi-section tree 10
a

use or ins I'ng a conpletion that includes a
[0021]t ubWhrgnhihegeell ROreaidty foh edmipletimnd apprapridte rmg,:gshara/\@etQInwnhole

of stri of production tubin 2 xtendln
from “E"Pné"'fiamj'ﬁﬁﬁg 1 4 GG Qi prﬁ'wumgT%%\éq qu*h@retvem%(BOP) and

oo o AR R D 1 SO ol s

either ot maratedsexft[ohbe:rlbutla matloﬂmo aetHsaxettsné hehe BOR @nd riser are
then r@%tqgcﬁ:rqqﬁg) Ay aI I t f@r ttﬁe- pﬁﬂgg llj’g:%‘lloggd pfo rom 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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producing well fluids to the surface. [0021] Wen the

well is ready for conpletion, appropriate pl u%: are
WOH09/H8MThol e from the wel | head 12 to mai nt aifiF TPI20e§/040665
pressure. The bl owout preventer (BOP) and riser are

[00221 heAsrsHRMER FIRM, there\@lel MAdEohAetiths B&tween the tubing hanger
nul ti-section tree 10 is installed either in separate

20 and ¢ke inpwiti-section treest t Tooakgnathe: wbingahangemz0 withdhsapuiti-section

e 1973y, 865, A1, Uk BARTLBCH b DB oG ctesye 25 1
install@®oothd dbokP @l thentubing Mapdeh 20eThé salontMan sleeve 28 also
installed, the nulti-section tree 10 may be pressure

includes gtremn sUgaee B thatrrngausssukey BAwsgthetipnert swxfﬂ@e of the landing
sectlo@’%ﬂﬁ%ﬂ S&sk tﬂg rt]ulhlﬁgﬁang)e{ 2 Aot AL tﬁ@ t&é\ﬁ% Wa}nlggp BHMEn&EH the multi-

Wer “t'he 'Co

sectlon rtlteleum ﬁbe tohgageimong bbavgsT thatasmds idfecpBO dudtthe lkey 34 causes
bi ng t hrough the riser and |and the tubln%
the tUWHEd’@WQ?G 2prorpiatenintei Rosition WA & pa@ming relgtigship therebetween.

The W7 hardet 0 s i FRIRCE I Ret nEYRal Wi B RIBolBidH fbimg 22

extenma@yanugﬁ(ﬂnandema@msﬂeev&mu| on tree 10. To align the
[0023f Egéggﬁﬁ@ﬁ Iﬂegwﬂgqf,,t g}% mx,yl Sﬁqglf}let%)%r‘ltqr grgq:lugés aan?luid line
conne?LdéﬁtﬁH%bie?@496&‘@/%@%!’% dlh 2baidiPda Rathe \@Wéé&f‘[ﬂ% 16. Also,

I ng hanger |entat|on sl eeve 28
extendmg Ithu”cbagh dhe anpn’&Moﬁaede% it fleibliye 86 thateyi@adodownhale to

o s SRt R oR i ik Shohen aEh Shot to

flow of ﬂﬁld"ﬂﬁhﬁdgh ﬁ\%%t'o@lﬂlcﬁéﬁ %uﬂlﬁg Z?ﬁoﬁ%@%ﬁﬁﬁ&m?e%%e FTHehfuid line

anp surface and the key 34 causes
36 extﬁadgénonz@e SGSﬁ\étamdu intcotheotsibirigohanger 20 aadrmu@s into a passive

coupler (e gt 3o 4 5K CUTTBisction GulrAbieh JUBF SafioestEnas in the

adaptéxuim Réhct?theStibaig haagémgoqarhué et hRN-abbish HLESME Fluid may
0023] As shown In FIGS. 2-4, the nulti-section

then r@ﬂ@e&@U@*ﬁéh@@d@D&ﬁ% i@l ani ertletcasmnestarat? drigs erongected to a

veo NGHERSSHEEAN M7 2008 ARl 45, GE5hITTg s

throughsthe ¥aiwe dektite 186 E}dt@ﬁdlﬂ%(ttmﬂ@hdmm{f@ sketio® 16, the tree fluid
surface-control |l ed subsurface saf et% val ve

line is @gsesshipviiom awipidr thenpwibreecting trag dvhyra hv@wa&!lls\rgo@u'ghlme 46

I t u t n T,
tot ol B8 BCHE ek 2Ath 220l AL e RLAPMRL i Ipg T enabes
surfact Womo| ufnger SE8SaNdor erellesparation aBagistivssedC fuitieerbeldw. The
that fornms a fluid tight connection with _an inlet

adapten 38y reash rlierdativedy ihe separaigdpinde bvo wils dhel fMdendhe inlet
conneeﬁd}gﬁ{ I@Ié%s?ﬁtlﬁmqﬁi%c& Ehﬁ?ﬁ{lé@@jet%ﬁoé&)eg%e hdthe landing
sectiore dﬂrmm the 43lve lratction 'Iﬁonmeatfﬁdd tlmeebemg 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 iocks the tubing hanger 20 and the
production tubing 22 in place within the mulii-section tree 10. The lockdown actuator

is located extemnailly, internally, or a combination thereof in the multi-section tree 10
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tree fluid line connector 44. Fromthe tree fluid I|ne
connector 44, the fluid line routes through the v
WOp128%0716. Ext endi ng t hrough the val ve sect |P&F¥f[is{5f'°°9’°4°665
the tree fluid line is accessible from outside the
and mevlihcludecdn onlock esvebiidto &nhmﬂrtasl|oc|<rng>mﬁe§¢i1aﬁnsm64846n the set
that extends to the surface. Wen connected, th

positioRy tiexiubing BaRgerci0 593ie againshin Bsidesyal af:%lecfaH{ilr%ﬁct'@ﬂ tree 10

ctvarb SR EIEG 9998 91 OB oSSR AL,

[0025]: ntghe veeaknidixovehanhd nbdxlevw e |p|1'bdt|ct|om rmnetcﬂﬁogeainthdw interface
t th t

betweghde v DUECE of 108 WRING havder 30 Ak e Rreiioroort 26

Howev%rf (\gHt Gyl bﬁ%@%’,é%gs %F%Er%és@aﬁﬁ?%é%@héw%tuohh@rhelynmay be

I ng section Wth the tion set
Iocateqbam diffenenta Ichcmtik:dswmoacmom:ied ghatll, shrohaye additianas sacondary

v SEUIRHTEGEY 5 o R SRS e

with atfﬁls'é de2f Ksedi NeiD, l&'d!ﬂlp'@”ﬁ%ﬁﬁ%%aﬂ:{‘@hbﬁ@ seRIL R erinade from

tubing 22 in place within i-section tree
metal ahd!qrdm'dmialacmmat)eitlon i @nemﬁmge@nebbteepaﬁonwance characteristlcs
nternally, or a conbination thereof in the
needeffi 1 - sect | on tree 10 -6 WO 2000/ 129307
[0026)PCTIW B ROLOARASRN 38 af@YokbiRsd, Ucﬁe w8l W lresky ®yepfddiRtion. To
to unl ock the | ocking mechanism48. In the set
createpp diartiemto fluig frow ﬁgcafaﬁgdhezotemall bm@ga#rﬂarougibthe top of the

tubing KT A Plock 50 a6 FE ol el st AR BHR the sice

outlet. PMicknatfrely, QOEVe Toutse meﬁlb@é’rﬁaﬁlbdr@gh Qiol/Bahe side outlet may
production port 26 seal the interface between the

be Opﬁfﬁt@r Katheb@ha&ectm@moahbﬁ thepexRnpaRg embpgiragat, dhe internal profile
of the ﬁ%@g P@J@F &%r (inclgg%“i@é{@ges ﬁ?ét@okm %ttlhgeofstﬁg g}t@gﬁ either

aboveiar @blbfﬁuethernmbmqjmau@nompbrtlz&:lmdeé edp 814| ma?rndw%e installed
addi tional secondary barriers. Alternatively,

throughdhe dsiingejsasor yameans of aremsisel operafedamhic (RER). The BOP
and n%‘g)ﬁ?. G%heﬁ‘" He! r&n&@é’c? frofifthe WL-S%B{?%I] ‘i’rreec P4 palrl%{ retrieved. Using

ona ese seal s na
the hyainakilior cmlmelrrmmldfegdnmauliu cﬁlmcﬂamntfblengsem tbhepen the downhole

scss AL bR 58 T kPR bhoL P e
tubing 2{332%%?:?80 Eﬂd 18 tﬂbﬁﬁf}&g@tl&?@éﬁht 6 fof ﬂ%%odthfer face or any other

the internal bore rou e top
desired UMa{tg)rha(ﬁrc@hﬂorm;r, pt whewsOinaFESBuB amtt d, tihe mmitlfsenad)n free 10

bor e and set abovge the side, qutlet. Al vel y
allows 10 i GFpaBieatan kem M matugin fing Shglow the
tubing ‘P\‘éhb@? 25%5 th@%o%’%‘l‘ meeﬁn.ﬂtils%@l‘?on b 8Sela iR fh:eolﬂblrldqhanger 20.
he~“exenpl ary enbodi nment e I nternal prof

Communlcatlon with the produchon 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 vaive 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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of the tubing hanger 20 may include features that
all ow setting of the plug 50 either above or bel ow

WQ 8143 7er production port 26. A tree cap 84 HeyU38RR/040665
be installed through the drilling riser or by means

connedts with entbétay neeu taasulghblotle offRa) shdhe). BER aamelus valve 54
riser may then be renoved fromthe nmulti-section _tree

and bagk aipd apaviusevalve SRy benanyaniepideceandad APhevalve. The
! h
annuh S yalQ¥ S Gt otk B aRfuE RENESBRTE rof Rkt oo xtemally

connegiedd iredtéad, ds1bhognaa, Flmmwm ahhalust weiven §4hamp back@p annulus

dinfo the rod ctl ort 26 for flowto the .
valve & ey e &P“Hﬁ&e&f ol BrigionaL apF 62 Wikid e oirg gection 16

and pcgf?%wotﬂé |§h&ﬁg S%Cﬂgg 14, the multi-section tree 10

r flurdcomunication fromthe production
[0027]t ubAlsg @vaninuf IS ehndvd, e mMultbsedidraingen 020citdes he isolation
sectjon free the tuhin

b th | t
sleevey 3 daft MPAIALE S, GatsoRUisr RIrERe By SRIL Ao isagt barrier
betweé’r?t@m&d{@m@n'&%efléﬁduﬁgnnupéﬁ 19084d Phe mféﬂH@%@H@ Although the

shoul d pressure i n the us need to be relieved
isolatiatu slaeyepb@dsidocaiad imhibe bong, dhe anmuhis auironndisg the production

bing B2 S S e a1 SR AL S A Wb S0 20

Anotherabyiatiss Gldeva (‘ﬁb@@ﬁo@ﬁ} ha@%ls@@etuh@lueéa YetwsEW thd Oﬁlve section
annul us val ve commuhi cates with the annul us bel ow

16 andﬁédmﬂﬁaﬁoheﬂﬁger 20 by connection with a | anding
on bl eed b mul.t i sectl

too281"Ch e i B R oritg etk $ Ttivha PR BGoessed for

additiop@naamihg, ma'irheﬁﬁn@(tdraoth@ﬁi’éﬁﬁons As\WBoDR ER9 ) Ro access the
PCTI US2009/ 040665 connects with an extra, manual

well thensampletisinomeror putad diasarthe miki-seationuireeal § escsthat drilling

equiprigl 270 481" ok Tt R TS CREAMBROh i e BOP

and thepriseynubdlsnatalietk t& hd aopobf ﬂ'@%lﬁiﬁ-s@@ti@lﬁtﬂ!@&b' YW THRT is run
connected. Instead, as shown in FIG 4, the annul us

througbatpv*élesWUHhae%@ékfrag HhiHfough togiReersandrepgaged with the tubing
hangercﬁpcgﬁégg okd? Mg@t Jaﬁ\c@ }egéﬁéﬁsp@r o?ﬁm@(: rlngg}qaﬁigﬁ'l 48 so that

the Tl-ﬂ%‘ﬁlm@)n rdifievé Qﬁ@ﬁomﬁbleﬁnrs fiam the rﬁizlﬁ%eoﬂoﬂrtmelwt Because the
ion tree 10 i ncl udes _an i sol sl eeve 66

ti-se
passivp AR daca SEaNGs rorestign: e compyacor 19 SHbingrhanger 20

cisconf5 RETRRYS R i 88 BRI Mt 4ol b e aoeptr
34 as itsolcampletiont é&eyelléd fiesn Itheahalﬂ—serct:bhetrtmr‘l@ Wﬂl& the completion
roduction tu [

pulled BAYkEvEh oM Bireie oA 16 ek e'di bR heHossed Without also
havmg‘%b'rﬁnttﬁé'rﬁﬁ]glsg% li%;eﬁcfﬁ‘gbﬁﬂgee{v\?\@!éﬁféaﬁﬁq?ﬂ&%\%@@é%&lgn tree 10
in placmahaa@awaﬂd:ongldemttle dtimeldand money for the well operator who does not
have to go through the exira steps of removing and then reinstalling the multi-section
tree 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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[0028] At sone point inthe life of the well, the well
need to be accessed for additional drillin

na
W%%ﬂ’tlégﬁ%ce, or other reasons. As shown in F|Q§19/§8209%040665

access the well the conpletion may be pulled fromthe

FIGS. 818} theseivé eactiore 6 1z be phdled dyyi |!sblfn@avﬁ‘@tth§f‘l§ﬁtﬂmg section 14
and/or tools may be run into the well. pul I the

and the monarliptien i dtiHCe R B wellheagn62s B@é?reaﬂ‘@ valeaseaion 16 is
remov%ﬁ 'gﬁéo?lﬁ %ijl;qwrtotﬁ‘?n bt barFer 4598 ésﬁ%lsﬁ%d i gl %é‘ ft‘x élggmg the

sectlon tree rou
SCSS¥hih mm@uummhbomebemm tige sidngetieR0Thel @ecbﬁ@lﬁmMQr may be

e T S P Uk BIED S0 P e
preferfed fletiRRE < ﬁ%lbé@%n%dlm%ﬁe IBEateF]"’\ﬁ%h% %rB@ﬁ%@loﬁr bdt2 below

Is a vertical connecti on,
the sidamogtiet 28ingdREL medace tmmjh(ytdma:hhumc filiidi ¥ 1henE'CBﬁvh|ch in turn

e TRl PR e oo B T e
in the b?&ﬁ.lc?é@n piré hAl‘téﬁaﬁ@éTﬁ'tﬁb' 1 m@ 'Heeéjpé%\& néeﬁét%ﬁ‘@"’an ROV

accessi bl e, be per
or by alteei rlmathraggln @ paerr amh@@ﬂltt}l resjsasitioon ther phlngO ffrommabove the

outiet Bk trie, S Puiras 42hd 5 E Bl A O pre. Sudtied: plug 50
may bepehidheid Waﬁ@ﬁ%rrkﬂgg trﬁ‘éWﬂ’\été’l{&PbéIBG\PtﬂﬁherB%tﬁléi 3nlike when

steps of renoving and then reinstalling t
removing the: eeopledian, hpweven toe I@m@g\memmcsm% stiefidudhe engaged

posic P A £ b, E5RaRL 6, gy otrer

side omwépdoeaatmsroguﬁtzeemym@ﬂbwaatoﬂ 8 re§RV8HR! daal |a§§émb|y 80 that
expensi ve The sanme can al so be said that at

SU'”mUQGﬁéhﬁdvbiﬂglhﬁﬂg@é 20. Adthargln et weressarietypically éae seak agsembly

is remayét{l asss%%WRslﬂ EIES 61190[ ga%o{}%?%o%(g I%Sé‘%%t]%eclg%p%rrary is threaded

ced shown 1 n

onto t%ﬁﬂd&&ﬁ&bﬁ@l&ﬁ@er%@ shown it FEG\@l ve section 16 may
i tsel f | eaving the | andi ng section 14

I0030]and?hﬁéﬁy§|6%!0@{ly sRNirallest HeBew AOatcanaerinsale Frthepedisengaged,

| 6 .
R L RS T ————
assisted h’hachgni:labTre‘éCBSlddlmg T quuptibto asoliding @ﬁbﬁmnghﬁ)wn from a

de out | The, seco rrier ma est abl i she
foatingipSsRb i e HBF b BBy BB G aiachiPbudheadodap &l e coupler 40

allowsrth? Sertichl s@ﬁﬁ%ﬁﬁh%‘%‘tﬁ'@w% eStibA 1@1‘P§rﬁt Wgﬁcﬂhé sglﬂgﬂénm. The

ocat in the |on bor e be
Iandln@sebtum ddiargl R@Jconmpmtlba(metleftunjpé@ﬁe oy dhawbalibebdui ] With the

valve BRI 10 SeRie VesholthuorYice t 8d/pbr BPISORSTalpsk may be
perfonh@& %ﬁﬂ)ut gi?a(\)fllorigegito{é cﬁ%ﬁ%%ﬁdﬂ ﬁ&@‘{h\éeé%mpfeﬂﬁn Jrom the
well. Wln@n ﬂm weljHs anot ibedmg ance @M, thos metpoﬁmrt&ﬁomdylmnﬁm@ $lace on
the tublng? Wa%BgP/ EO. Rﬁemattvely, 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.

-9-



outlet to below the outlet (Figures 4 and 5). If a
riser and BOP are attached, plug 50 my be renoved
WOR009/RI¥her plug then installed bel ow the si ®ETHFRIW{40665
Unl i ke when renoving the conpletion, however, the
[0031]' OCKk rweﬂsaenmérmoﬁh%d'aﬁnd §£ ShbRntif ﬂ@ggagﬁ@he l@ﬁlstlh e tubing
di scussed” nore fully below, the seals in the tubing
hangenaagm eifiteroside iof e pradwdionfparhat paaydbe ingduded pn 2 eplaceable

seal agﬁt%/mﬁfyn%@??ﬁdedrm%ﬁ% {%ngé?bl ﬁﬁ% ﬁ@ﬁzﬁgb | I%%s&rt}l% y 80 may

also b8gRMegdfom tlﬁélltlutﬁ Ihan BE2@Q§Hhe@ grEeinor ihTohfmRYied vi pullin
sq%f\ﬁmln gérl}d abrotector%ZGthat may gjm P g

the Vat\'@rﬁﬁﬂil@ﬂﬁ 6 9r puﬂlgaotba tuam&an&erez@mesaal masgmt&méermcludes

the seg\%nﬁgﬁlpgmsggﬂe%&bf epgxgg%%] tggaggi@%sdf@wb &%lrltﬁe tubing hanger

20 andlissiesleag pthce @ity bhifed/ehy 64%3%@?(1 bpitemywn hetnien device. The
renoved and lifted by attaching ROV assi sted

tree cap8hgandg insialled aheyeithg tatisy h@BQﬁT 20 a8 seett bairige and /ora
second dKad ogwt@rrﬁbgnc%& dﬂ?.}l;]ﬂg—:gtré’g Eﬁﬁl r\qlg}fk %) ﬂTe tree profile

Fiser an des

and/ordfe tabingvlmﬁd@ prefile izval sexe patiad tren prbf:lbhﬂwe/ajbm; hanger profile,
section 16 fromthe | anding section 14. The |andin

or botBedhe dree ap i 9%d&mﬁ%vlfaﬂa&@@e|am fatreyabie OT gleioed and
remov@’ﬁllﬁélﬁé% der dé%o%% 67 HRr il grire]e(scﬂ?‘gﬂf L{ld %Ys%dbe used

Servi ce and/ or rep acenen per
to install bh@amelve\theg‘aangeplsbhl avserhialgdingr B:eshllftoﬂmelsteadtmssenmy 80 to

co etion fromth wel | . V\he th wel |
anothearcg&%@ € Ghe QA ha §P3L3§S gt ?'H%l%fgg'utfﬁ%ok‘ﬁ@fo the
produdtidp Sﬂhﬂﬁggﬁ sﬁQuIdAbfsﬁ{:P%fé r?graté’%ltﬁ rthé’ pld 'c%p 84 may be

prot ctor own I'n y ace over
replaced bitig ahg rsgétab20e e droetem echamisih esuk:hras aghmﬁedomnnectlon

14 using any ., suitah|e | gckjng engage t. Leaving the

or lockabigings eBgdaind MoroRlscee BBt hce thus Saves
consi derable tinme and noney for the well operator who
does not have to go through the extra steps of

[0032F enBecagsaating lobleing meectsnismidigstipeated ielay thenpiadkiction port 26,

the tory it BT 38 P8 BRO B OIS PPragT [ miGligpgHon tree 10

above Mt tuﬂzﬂﬁc% R eRS2E MPHs, | ShdllEShedsSal b8l 801 medd@epair or

t ubi ng anger 20 on either side of the producti on
Feplacpmetnt 2@1 aagrowataqmm eea Bibsearreplaie epsraied sehicle (ROV) may be

used §3EFRGEInE 8Py sonil MR RelSA h O B cipton. he

ROV rha?@@rus%@ 0l dritRiy eﬁheltbﬁeﬂf&h@muuﬂs@@mmﬂ@él1@ﬂar\M wrth the SCSSV
t he valve section 16 or ﬁ{lﬂ“ﬂg the tubin

set in rhlael@é}se@oposmm slbel RQ¥s eyl iensove Hie serlsassenebly &4 gar repair or
Iled on a retrievable body 82 that slides down
replac%@%ﬁw?t he tubi ng hanger 20 and is held in place using

[0033]a t Wﬂ@emm@ Sderations wedmpeid, the R disingateethel evilii&ection tree
10 and the SCSSYV 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 fo 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 extra steps of
removing and then reinstalling the completion just to be able to service the production
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tree cap 84 can be installed above the tubing hanger
20 as a second barrier and /or a second | ockdown f
WO 2009/129#7ng hanger 20. The tree cap 84 can | O&QTMZW%’“O“S
tree profile and/or the tubing hanger profile and
produciRf pdr@ZB%@aIsf Thieicall lkSambliesd Hiziyise Raneaid andtédimstalied with
or th. The tree cap 84 could be ROV installable and
the traeeralve\sab‘tien de eepitbyiba twhimg hanasrel padheay age [aghringividually

retrievggg m@%gﬁ%cg I?i%c%%;gg :%!gc{/\ztee( h& bt taf2ily 38§ rrgﬁ also be

e hanger Seal “ aSse

retriev8 @ rntstaliebltistrn@ RO Y eaterieaenbLyingOa tsepaeiottber run through the
osi tion, : rotate t he seal assenbly 80 to cl ose
riser. Tdwr seal @saemoniso may dise beprediired; rrnfata"ed Py means Aoasystance
of the 'tr%l% REpaBR! ECT At ! iRl odriihdibRe wiAP R dBMIRRI methods just
any i ¢ apre engagenent nmechani sm su
descnaaja t hreaded connection or |ockable dogs engaging a

rofile on the tubi ng hanger 20. [0032] Because the
[00341000\(‘“?1@ nERREHE s rﬁ’ﬂ@g@g‘q ath@¥epePsant RGYbd @Y ofescribed,

modrﬁ@é)tfotns;@abr] bd ?%&é)&(] Shgtsﬁﬁlet;l YRS aRABERIuL 42 Pbﬁrng from thg spirit or

acces ore of the nmulti-section~tree
teachiag of this irventiohnBhé andediRéntsTasidesatieal atetex@nydaly only and are
need re repl ace

not infiag. QPPN LETRGRTS B0 e ationStarR RO ANBcPTpeKithindhe scope
of the( REVENfiEY. Kl\%cottﬁﬁgty,t Ocrée%t;é‘ﬁé bhep .%@@drloﬁswnﬁbv rﬁﬁitngQ/to the

thout having to the entire conpletion
embodmyentﬁe deseribach tmtgrag@*rly Hinitash byfthehelaims thatsielowothe scope of

which sBEF e bR ST BRoYERAh At o146 8RT- 50 1 or

repair or replacenent. [0033] Wen the operation is
conpete, the ROV disengages the nulti-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 replacenent work may be perforned

W t hout having to pull the conpletion fromthe well.
Leavi ng the conpletion in place thus saves

consi derable tinme and noney for the well operator who
does not have to go through the extra steps of
renmovi ng and then reinstalling the conpletion just to
be able to service the production -10 WO 2009/ 129307
PCT/ US2009/ 040665 production port 26 seals. The sea
assenbly 80 may be retrieved and re-installed with

the tree valve section 16 or wwth the tubi ng hanger 20
as they are each individually retrieved or installed
as di scussed above. The seal assenbly 80 may al so be
retrieved or installed using ROV interface or using a
separate tool run through the riser. The sea

assenbly 80 may al so be retrieved or installed by
means or assi stance
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of the tree cap 84 as shown, in conjunction with the
addi tional nethods just described. [0034] Wile
WOHAY 1B enmbodi nents have been shown and desdiGTHERA09/040665
nodi fications can be made by one skilled in the art
wi thout departing fromtiggafpisrit or teaching of this
i nvention. The enbodi nents as descri bed are exenpl ary

only. and. are not limting. Many variations and
What WDC&%IW%QIPT ons are possible and are within the scope

1. A fifbsebewellveuetion AggRIstuBIfoY . inkRAatEPh @f sDbSéLtdIPRad for
isnot limted to the enbodinents described, but is

produgdian, fromratwell Byrotgl prpduciion Wiiing suppavied by & ddpag dranger, the

' | include all equivalents of the subject
appardfls TR0, he" ) ot s 11 WO 2009/ 129307
a Iﬁ’ﬁﬂihy?@smﬁ@h(&ﬁ?aﬁl@m théhaibded wehemi ang:indludfvg a landing

subsea wel | production apparatus for installation on a
$g65eR bREP;| head for production froma well through

o AT 0 aHPERS Speas B R0 05, e e
tdeetisn ineladingl h Hergdalapddustidm @iorg ertendindl trgougie et valve section

bor e; (ﬁ val ve sectjon separate from and engageabl e
wralhena B cemaucaionwitha vele saglige ba8ct i on i ncl udi ng
: d | QR Por di u e ;
i b SeddpReU) BRRDEonRaLlg Sl el Bt toin
detigeosubiothet thé eubing thangesextends infotke balvegection bore;

theS GRHInGY SRCToR N Tk SRENGT PORIR, eorlatren [ Blkew J5i Jieval of the
L ; .. . i _
S5 BehBEe ka0 B D RLISHBR e o
bisergagingitherwalve section fabmhetianding secten;seat | on
bores. wi.thout, di.sengaqi he val ve section fromthe ,
the S5 Pt peing SeTEaE DR BT e f8hRGi stion Wi RS tubing
GiaTRRe ASRaRIR fﬁtﬁ@lérﬁkﬁgb%&@ﬁéﬁ section with the tubing

hanger remaining in andi ng section. 2. The
apparatus of claim1l, wherein: the valve section

further includes a tree fluid [ine; the apparatus
2. Thef%ﬁﬂq{@{usiﬁfﬁlﬂﬁbi’ Whel€iiy | i ne connection adapter able

thel valfe Ybtioh furteR Afdluddila tre@didid et | ine with a fluid
line extending fromthe tubing hanger

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 cuiside the valve section such that fluid
may be communicated from outside the valve section downhole into the well

when the fluid lines are connecied.

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

passive stab connectors able to connect the fiuid lines.

4. The apparatus of claim 1, wherein the valve section and the landing section are
instaliable on the wellhead together or separately.
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downhole into the well; and the tree fluid |ine
extends through and outside the valve section such

WO282/120807i d  may be conmuni cat ed from out si de BCHEUS2E§NA40665
section downho[e into the well when the fluid Iines

5. Thé@#ppapatiscéfedaind. 1, TR aRar sddiionoind|Igndihg setiengiéuch further
the fluid |line connection adapter includes passive

includivgaipteroanpetts rcdlonbng setective fbtid coramutnigpton ibgdween the landing

sectiof orSRAOR 1S £ Bl FaBier.p B Pl Gan foRf 8B the tubing
hangev@lhichend tiisiagthregepls insdeat el y. -12 WO 2009/ 129307
PCT/ US2009/ 040665 5. The apparatus of claim1l1, the

val ve section and | anding sections each further

LN ' it ernal.- p -al i i ye j :
6. Th%og n?@%t iogn&%@? \/\S/éeﬁ’h%%elﬁlﬂgﬁ% ﬁgﬂﬁ@& |f8\r$ B%bgbﬁeﬁhgwp orts s
controll&g byyubidlge.hanger and the val ve section bore above the

tubing hanger when the tubing hanger is installed. 6.

The apparatus of claim5, wherein fluid comuni cation

r j il A
7. A e ol RRoR b SarBhS o anepba helPhiBang: 0
instailkrigudi mghii-setéivaltreengna subsea setthead at thee sobses seliste multi-
wel L,he?d at tge subsea well, the nmulti- section tree
iSectioRieg: Inguings; ng section engageable with the
Rt Eg SLCRAPEN GG NS Wi (e QuhRECivellRl BnddhilBding a bore;
section separate om and sel ectively engageable wt
t heahdndi ng section and including a bore and a

el sBEERT ErBRRS Tt mndgeiduali PosReRS gt the landing
SUPR&EidRd 2 %dldtﬁh@ga hedi@eantink Olatdral bt HoP® extending

tree such that the Tubing hanger lands in the |anding
secthrougib arva lbaidhextdredsectiont o t he val ve section bore

. with a |ateral duct | f . the tubi h . .

el e L T RE S b5 3 o b B e 3R Shy-socton
IRE S196H thaf thd Lasing hasghY Bindean BIed fardisdnsbbforvBble andl extends
out of the nulti-section tree through a production

Filat@sfag;swéye sagion herawith a fadersl eieduation bens: @fgthsrigbinﬁehanger

bl S e M Bt b YN RE B 1
prodi@irg) hvdechinaurdi-theoiélp and e of uné maultilsectivdese 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 mulii-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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engagi ng the |anding section with the valve section
and installing the sections together onto the
WORMREHMT. 9. The method of claim7, wherein iF§J{&§2P99go66s
the multi-section tree further |ncludes |nstaII|ng
i !
cowntiolir, TR WBY SR A0 ek otk P L G rAgitig g phgadirBdrom the
surfacedithfeugina fluisrdine lexteriding rthtdugth e Wﬁﬁuafnﬂwe riultitgestion tree and

i nclugi ng controlling an apparatus located -13 WO
dow"‘“é@%@?ﬁ@%ﬁ’ﬁr # US2009/ 040665 downhol e in the wel |

fromthe sea surface by communicating fluid pressure

fromthe surface through a fluid |Iine extending

11. Thehmethyid ohelainal10, Girthardneiuding-esiablisbing theefluid dine by connecting

a nuitRERRbR g R R B St et N IDRF R el oot
to the ‘aﬁﬁﬁl%%é ugng% ﬂmﬁ'iiﬁe'ddﬂﬁe@ﬁdrﬁﬁdamr 1du=8st h theemyiik-dectibn tree.
e tree w luid line extending downhole to the

appar at us usi ng a fluid |ine connection adapter
| ocated in the multi-section tree. 12. The nethod of
claim?7, further including selectively comrunicating

12. THd miethdEbfvelam 7, ffarth@ﬂ:ﬂbm@:rﬂﬁséleoméwb@rrbﬁurﬁmaﬂirigeflmd between
t ubi ng hang@:r and the val ve section bore above

the landjpy r@cﬁaﬂ e elowthe tubiporanashand the valve aﬁqcaan ‘bore above
the tulgiﬂé ?Tég@gPWhteﬂ th %ﬁbﬁf&l@é}ﬁgﬁg@é" ﬂ%fﬂllééf]tr‘ﬁ‘gﬁgﬁ’ﬁbﬁs IG&REL Mernally

I Ng sec

in the {alve kettibomahd dmgng skeli®y.i ng the tubi ng hanger and
production tubing fromthe nulti-section tree with the
val ve section remai ning engaged with the |anding

13. Tﬁ@cltn'eﬂ‘ib 4 cl-'é!}ﬁe ERHemecﬁb&h@ ﬁnewH LRy tulfﬁﬁ%; ﬁlén r and

re-i nst [N ng hanger ~a duct| on
produdtitino tuhlagrrfrbm -thecmmmmacm tide itke tlhvet ableofsecliat mermaining

7, fur r i.ncl udi.ng di sengagi ng and renovi ng the
emag@ﬂl"\’)ﬂ" ﬁ’@é@f‘ﬂ'&‘ﬂ SrePHHﬁt he | anding section with the

t ubi ng hanger and production tubing remaining

installed in the |Ianding section. 16. The nethod of
14. cTred metBod fofi reddiey 1Bnﬁlrtrtﬁrrigcludir@]m'@istaj!ingwmwwhieg hanger and

section with the section. 17. The nethod of
produgtiof) trlﬁ%f? "i%ﬁ%@#'ﬂ A gtﬁ%e 'sealing the interface

bet ween the between the | ateral production ports of

t he tubi ng hanger and the val ve section using a
15. T}}!ﬂ aaieibiod oof plarm &elurthes saalbtings disevgagingganthdergyinggthe valve

sectloqafr@@ glléc-gtcl ﬁ%gb%tec oenn Mhe theu&'bﬁ]rgg mar}%err A ;%ro%uctlon 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.

-14 -



-14 WO 2009/ 129307 PCT/ US2009/ 040665 18. The nmnet hod

of claim17, further including renoving the production
WOMPYIBEE  assenbly fromthe tubing hanger wR(H/E$B09/040665
tubi ng hanger remaining installed in the valve

18. THEGhePRd 3P clalhe1 PEFlafbrocRlicgnrérhovingr tHe hrod@wiiedi pert seal

controllin roductl on through the lateral _production

assembly fr@nb;th%gulélagu Ranger vethathe dubing e cemsinipe rinstaded in the

ly such that fluid flow between the | ateral
valve %er%i@ﬁgti on ports is closed off. 20. A subsea well

producti on systemfor a well including a subsea

, the systemincluding: a nmulti-section
19. Thsrraatrm Jrelaipe? jTeharineliding camarling peducgan through the lateral

prOdU(fqa bgeél%ll oﬁ}é@g@g{?ﬁ g\a$I\?g({ﬂ\?/agﬁj]Se I o%%lsé%éaé\glpgl such that

fluid fléwchmtwedx tngrgeabpmduction pbetsligoidiseg offect i on, the
val ve section including a | ateral production port
extending through a valve section wall and in

20. At%EEHHQ'\ﬁéﬂ P(S‘:%LYE&IBE &s‘f«%\b‘k’)forqsg%élwhct?&ﬁlﬁgaef’{s@%%%h@@ilhead, the

I'ng sup g hanger ins
systens inghadibgd i n the Iandi ng section bore such that the

b|n han nds [ o the val ve section bore;
a ”E“H (P'hB WE\WS‘ %ﬁ%‘nﬁ d¥tti on tubi ng being
taﬁbl %&oh@r@é Eabfé@vﬁﬁﬂ{é Qf%séé%ﬁ%%’ﬂadn %"thludmg a landing

seng the“val ve section fromt
secsedtion kord, ahed val ve section being di sengageabl e

T e PR s R R abb Al oy B, pocton, e
C' avéwé%ecﬂ@ﬁr‘r%lud.np%ﬁat@}af rS@Gdtionn csrwetxt&rdmgl%rﬁdsﬁ a valve

atree flurd line; eappa tusfurther I ncl udes a
fl usemlanrwalbamhmcommmd@qttmw&hlaefahce $éctio joretonnect

o b o AL B P bbb B i e
Uasding |s|ébﬁbr|| bBfe SXEIPOES tﬁélw;bi@@ haRgeekiehds :ﬁtbﬁthé%}&a% section
section such that fluid mnay be comuni cated from

e de the vaI ve section dovvnhol e into the well when
the pi.ﬁ)l anger T % gdlfc%nnef:utb ng be?]‘?g retrievable through the section

bores without disengaging the valve section from the tanding 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 info the well

when the fluid Enes are connected.
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WD 2009/ 129307 PCT/ US2009/ 040665 22. The system of
claim2l, wherein the fluid |ine connection adapter

WO 089/12483 passi ve stab connectors able to coR&EAIS29038040665
fluid Iines. 23. The system of claim 20, wherein the

22, Tﬁ@'syﬁte?ﬁ 1-1'9!&: “§1tbﬁ#réﬂdtr{ég fl%%Ctllh@nC(ﬂ'Fr?ectlbﬁsé@éﬂ)t@P'|ﬁcludes
on e well he et

tog or separately. 24. The system
passivefstath abmélﬁorstdrtde‘t@boene@dbe dlmidalitees. andi ng sectl ons
each further including internal ports allow ng
sel ective fluid conmunication between the |anding

23. Th%e dt&f BPERIMS@WhdRId H’% REIVBaRGEONaaH e |1arRliNg section are

ection bore above the tubing hanger when the tubing
mstailahi@gerthesvellheadltd}@theaar saperatghst em of cl ai m 24,
wherein fluid comuni cati on through the ports is
controlled by a valve. 26. The system of claim 20,

24, THelGYSem iohcdisieh 29, aheafis tdeefioP Urid sRRlin@seelivhy each further
surroundi ng the tublng hanger inside the valve section

includingdntsspabperta fallewing aglechiee fluid eprrucnipation atwern the Iandmg

soctof Y BB 38081 ARG s 39 B BB e o

hangeP®heh tRe RilsiAY @ahger BIRstaiedl assenbly further being
renovabl e fromthe tubing hanger while the tubi ng

hanger renmains installed in the valve section.

25. THSEh R Falf] 4 erel R AR aR0R h%@h the ports s

b&i ng selec ively ro
oontronétabyfalwmbfl ow between the |ateral production ports
is closed off. -16
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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