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St at ement Regardi ng Federally Sponsored Research or Devel opnment [ 0001] Not
Appl i cablwo 2Bacikggoound [ 0002] A wel | capabl e of produci ngcoius2aw/ogwsst hat i s
deep enough will typically have a well structure to provide support for the

the el | ot ruct uMOLTHSREFION TREE S AMRIETTON SYETEW, 00l or hotsi ng

at the surface, thategl r i xtends a short
depth into the well TStﬁf%ﬁﬁqﬁe'gggﬁgﬂ@@M&F‘;ﬂg{ﬁgof‘gaﬁg conduct or housi ng
with an outer or first Stfi%s@ér@jﬁ@ir@eeékﬂﬂwm fromthe well head and

t hrough the conductor to a deeper depth into the well. Depending on the
parti clA0¥ ] coMptArplisalle. t he geol ogical strata above the target zone
(typically, either an oil or gas ' zone or a fluid injection zone),
one or nore additional casing st r%ﬁg&@}g‘j production casi ng, casing,
tubi ng, production tubing, etc.) wll extend through the outer string of
casi ngl®492] nc rewell sgraelptaforoduding ol or gesithalds slesadnanght wil typieallydegien.

Fands P Bl s 88 B R e oltifls iR iRpuCERBRETRE
previ odiffersrt foPestide) Topehily; asé Deiitangeiredncluti6s anelutdrestrtldioes s0eh a8 ecasi ng
hanger seal assenbly is set to isolate each annul ar space between strings

of casfeRfuCiehpEsing ainhei sitaceedhat istFaaued o casHEiosAiRm dkat exienemd wel |
Lot neshorP AbpftERiE A0 el SAVEIRIGBAhd R 7P <! ARG IAIMEL bORAGASH ReusihiSuft | "9
ng be I'ng an e product i'ng a yp

of casi ween the outer tas ction cas re Ical ly
referred dutensori fitstr steirg adfe caamigngxishdlingg sronh 68 3Wéhlesadirarld itm@ughdtieunni ng
strings of casing in the it is critical that the operator maintain

pr efslsu?@w'fr*& a&\eepﬁg d\ﬁgtehl liﬁtfr'rtfﬁ% wedl. MSM%%G“%W&‘T% syMliRNsa0t ol um
f Pe L . ! aCuonpTl t Bk
o r cul e 4b4BgREP EFAE! FBOVE e KiBel 2% W oldial. Brid o Bl pright gldtiuing,

back uporiher arfhuid irjectioounthd)hendrarlrhorgt aidditioral dabimgsstrihgs ée.gf, produatiopl e.
Thi s col ym of ,dens'bt -controlled flui al ances the downhol e pressure in
g?ée@é )Nuf tef s

the wef#SINGy ARG \tiogyikibisie, EERPVIlE exignddh te adtel skl

! S s 1ot AUSERSNALRS B A B AR cspl sl ot

t he preasing dsosuppuetadelal ,theuchpars end by @masgendynpeedbatr arctsnir @nd is
supported by the wellhead housing, each set above the previous one. Between each
casing hanger and the wellhead housing, a casing hanger seal assembly is set to
isolate each annular space between strings of casing. The last, and innermost, string
of casing extends into the well to the final depth and is referred to as the production
casing. The strings of casing between the outer casing and the production casing are
typically referred to as intermediate casing strings.
[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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WO 2009/ 129307PCT/ US2009/ 040665 situation. [0004] After drilling and
installation of the casing strings, the well is conpleted for production by
i nstal | i goaoeypzng of production tubing that extends t@ecCTrlis2@oodses ng zone
within the production casing, for exanple. Perforations are made in the
productiiignadsi ng to allow fluids to flow fromthe formation into the
productlons casing at the producing zone. At sone point above the producing
zone, [0k erAfsaradrillinghand masialldleirwmfelrfnetd:usmlg ottingtsj the eal nmgomp@btébéor

producti o ub| ensure that the we fl.ui d fl ow t hrough the
producPTOdM%. 'rtsgam%asaﬁﬂﬂac%f p"ﬂﬁ*é'CE"&'EntHB'“gst 3t sptndediopihea Prasicing
hanger k. h 0n,.C a .

[ 0005] Vﬂﬁgﬂ@"gr Eﬁéérg: erlr)rgﬁ@rﬁ%gl u@trl on c Itr(?t ?3‘?&(\5/)%] \%% grreeﬁéégngegggt t he
wel | hepobductiam casmgrtbleylogeﬁhedatd flowe riaan tlaesfcantatlee Jintehthelprosugimmaradsing

ei t her verti tree oy, a hori c%ntal tree a vertical tree ﬁ{ter
The pr B0 PR ET e SrBa RS ibaaHRG e HCPeeAoa @usaitar el Mihend
nousi NepadeBefifder thd PROAHOANhSINE akB! HeCAlodubRSh ibihGAUShANG hERNRA. ont o
t he vvellhead The vertical tree has one or nore prod uc i on bores containing
act uat well ValideeBow Harought tbedorodnctianatubyng to thmsuréaqzmc‘lfha/mulm & slipgortedlict i on

flui d tl th t . Th dycti b duct
val vesDhrd TRins Phnge 85 DAY, M pPBA e RbrP e PRE S [DB0BPAPERPS SFBing ca
tree, higgdd ee may be renoved while |eaving the conpletion (the production

tubi ng _and hanger) in place. However, if it is necessary to pull the
conpl elQ095] t Nérippist aﬁfamftmeetsm:rétprbéwrtmmvedtraln@laWeplaneearrlayngad B@Ptheahi ch

i nvol v and t n S reI hol e val whi ch may
be unr@?'"i%% @%rh&se:ﬁ gq%ggéﬂguére\%lw%r fV@?'C 'Fo‘?ﬁfe{r?l 'tK}‘BF éover,

r emovaerdingl tres balal ﬁ’ériZ@iﬁtélftrééﬁNtth %\ev@ﬂdala@e %W’ﬁé&r@@u@[@' hé{ngré?%ﬂd es
robust lifting equipnent, such as a rig, that have hi ly rental rates,

for i nBrogketon tueingeare ingfaligdin the WSW&&%h@WIGQCWBO olﬁ rwmqvedtarmi tertical

ev coetEan e B IBFL P aRSBARAEE e IENhUEH Bhe. b PRRE! REE R ERIG OG0  ves

pl uggi p@dartié®bdtes Icontaiting aglidtcOMVed fsdtepdend \)é@ﬂddll?atb thee@Spettires
with the arrangemant of production control valves offset fromthe

pr oduct¥sa! tRIBAHELOM e aWSLetéam dhenyertigahtiege.t TBes pradustipe beers avske type
of horb@%@%&éﬁ%ﬁeﬂwlﬁoﬂ%nemﬁl’?thé"’g oﬁgxckén?m and described in U S

Pat ent hereby 1'ncor po er ei n reference for all
pur posE06A hawith enverticalrteee, ahedrdeomiay P ceraonde mﬂ‘edeéhﬁg\i\ﬁé cbemtetiousi ng;

but th(ethé upl?'odgctlon fubing and hanger) in pi

place. However, if it is necessary to pull the
completion, the vertical tree must be removed and replaced by a BOP, which involves
setting and testing plugs or relying on downhole valves, which may be unreliable by
not having been used or tested for a long time. Moreover, removal and installation of
the tree and BOP assembly generally requires robust lifting equipment, such as a rig,
that have high daily rental rates, for instance. 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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WD 2009/ 129307PCT/ US2009/ 040665 hanger, instead of being |ocated in the
wel | head, | ocks and seals in the tree bore. After the tree is install ed,

t he tubi rgo=eYMngoand t ubi ng hanger are run into the tr@eTASRINY/0306681bI Ng
hanger running tool. The production port extends through the tubing hanger
and se fleul : i | i Mol

corres géﬁ%ﬂ 3%3?%% udg 'tt? F'grr]]é g‘gﬁg‘? r%ﬁ'?[ ﬂg R{@ %%HA?&o%k#wg Sfﬁé&]\,@ntris%m&g% 25\30 2% he

pr oduchiten tisedilee isoibktallet e theu bibigg samge andntuplrackangert e tureto \Whe Hrddhe
production val ves offset fromthe productign tubing, the production tubing
hanger Yaihg ‘i‘)?‘é‘ﬂﬂ@th%}geﬂ'ﬁﬁp'ﬁ'ﬁgﬁﬁ9l- & BrRSWHEOR ot extengds dbray h@'@t tURING ng to
renove i r t I d LG, pr it

hor i zoﬂ%gﬁeﬂ?%{ededg?é%%ém 'reesl,%nf sm‘tﬂﬂa{r@ai%% h%ﬁ? r éﬂBﬁ%éet@ tfi(?lcgeﬂ%ﬁgvﬁg%, D]%e

ent i r ecowespartding praditctiah gorbie thenoage dy lockingmeahkadsmaatsivdethelpredtiction and

| i [ i d i | i hol |
o oh REgsHecns e Paposion AdsBY BediedSiihdfe teddianores oMot i me.
Addi ti gBal the pRRRRYSS t@tsiﬁg! Mbﬁﬂju%ﬁe.h'%%iﬁgaﬁhng%nh%aacﬁm%@ m ove

and bl ocks access to the production port s , the entire co nmust
be pul bedenghedl fonhdhadedes withgui havings to reriong. the0borzditabtreanige thepect ed

oper at BRIGSR BavFposhpEchEncylh BadreniabieeS haviyer s faldl RefesEpeeads

mai Nt epanemoledOthe BRLIIRXEAADRLIVA huBeaIsE B FeRfovdWIRR TR céndrable
oper at or must Eredl ct whether there will be a greater need in the future to

pul | t heetargkatspdnvelkes wettingfand tesiap iplugs opalying lne dompheleivaheseiniah f or

repair _or for additiqnal rk in the well. Depending ,on the p I Ct
RS suBffarie 3 bab Ratin et WS8R areBRREL furd iib Hate ATt
verti cbcAuRethecidekingirhBcharfisiAvéh &/ AP REngadis HRAEVARY BBRRs akcBedef)
suited for his or her purpose. For instance, with a vertical tree, it is
nore eflffe praguction pert iseais theeentiiadcorppleonhmusbivpl peliash should dee seasever

if there%ﬁ@?r{gf}%érﬂ?:{l@g?eds to be pulled, the tree nmust be pulled as well,

i ncr easi and expense of pulling the conpletion. Just the

opposi (M08} t rieeniapags dpidcinbrtlinteh8fce \WBSEKE wHich éré@%?e@iéw aiginfortan pul |
t he cor‘rﬁl etion, leaving the tree in place. However, if the tree needs to be
pul | ed0ffehreewellr ancepgieéan bRiGalyt salectsued@amest agst suitedr Basihagtypeeot i ne

year s DRREpahed Berd it BRpgbsul M redi Bt ol Mg, IHHICRERRG rEEFE, <7

nor e dpsidictbbiesther tHamé ik banc greaiter nédiein iHecfuirettb uivehé treBiom tAB well

incorrect prediction could great I_é@lrncr ease the cost of production over the
life ofortiraairepr pull\Wre noowmlgboneither/fosseral ondessdgitipeal wescin Hia wellof t he

Dr aw n@%g[&ﬂ&@ﬁ] 5P rth% g@&iﬁte@eﬁﬁid‘%sﬁ?ﬁﬁs%%r&g AN HerblF FIRCIEIEE Wehether
reference w now made to the Tollow ng’ acconpanyi ng df aw hgs.
[ 0010] fReChoiizordalaor verisab ¢et| eachfwith ssheea asebhizeed 4 digweivahlagielspis of
the nujti- section tree; ) , ) . -
est suited for his or her purpose. For instance, with a vertical tree, it is more efficient
to pull the tree and leave the completion in place. However, if the completion needs to
be pulled, the tree must be pulled as well, increasing the time and expense of pulling
the completion. Just the opposite is true for a horizontal tree, where it is more efficient
to pull the completion, leaving the tree in place. However, if the tree needs to be
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.



[0011]FIG 2 is a cross section of the subsea well head and the | andi ng
section of the nulti-section tree installed; [0012]FIG 3 is a cross-section
of the mwWwOI20¢20300n tree with both tree sections instalPCedSsesmlosnssst he

conpl eti on;

[0013]FIG 4 is a cross-section of a nulti-section tree with the

ubsea wel | head; [ 0014] At eeb DESE G e BUARTRLS o Tl - cecti on tr o

with the tree cap and production seal assean%/prermved; [0015]FIG 6 is a

Cross
i nst al

mul ti-section

§09on far @ mommdatplekdeseivtioned the amindiments Heterphes sl ppw be
9 ﬂ"?%ffoq’oiﬂb%%Fﬁﬂipah%é@rg&vﬁ%s? is a cross section of the

ree w e'va SEC n
[0010] FIG. 1 is a cross section of a subsea wellhead for installation of the multi-

section tree;

[0011] F!G. 2 is a cross section of the subsea wellhead and the landing section of
the multi-section tree installed;

[0012] FIG. 3 is a cross-section of the multi-section tree with both tree sections
installed without the completion;

[0013] FIG. 4 is a cross-section of a multi-section tree with the landing section and
the valve section and the completion installed on the subsea wellhead;

[0014] FIG. 5 is a cross-section of the multi-section tree with the tree cap and
production seal assembly removed;

[0015] FIG. 6 is a cross section of the multi-section tree of FIG. 5 with a protector
installed on the completion;

[0016] FIG. 7 is a cross section of the multi-section tree with the valve section
removed and the completion left installed with the protector; and

[0017] FIG. 8 is a cross section of the multi-section tree with the valve section

removed and the completion left installed with a low profile protector.

Detailed Description of the Embodiments

[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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renmoved and the conpletion left installed with the protector; and
[0017]FIG 8 is a cross section of the nulti-section tree with the valve
section reonve@di2ezed t he conpletion left installed wth aCras@moiicke
protector. Detailed Description of the Enbodi ments [0018]1n the draw ngs

and deﬁfrfzﬂ Jl?ig f#%gﬁhﬂgt‘céﬂ%é&men#éﬁe Sah‘ﬁe s ?ta%ﬁr"%'?dar‘[f%tﬁg?{b?m dé&?lbmg\/el .

Specl fic raw ngs wt ret érence respecti

The dr ami imterbiction elsetweennetammaiesrsambt ymeanis ¢al lemit Geet &iterdctiah utcesiirett t he

i nvent | e shown exaggerated in scale or in somewhat schematic form
and. solferaghan NetWpeR dhe SR TigRk ar Sdhasonagludst ingiseatnplarastion REMWSRMer est

of cl agd %élsé?ﬂg tgoge?éc?rﬁ)%ﬁssr heWﬁnc%ﬁse%ﬁ?FadtéPﬁf& &%n%:énéd‘ B' Bleyy gﬁ as

enbodi nen erent for S are destri be
det ai | othed faatureboawd iahatdnedstisi dgscnbﬂdt in hereuddmils balod, n@lltﬂ;@trehhw

S RS R R e bRt oF
1] ust 1t eftBathaRscadBy bR Rid1o b dct riglidaif@cogni zed that the
[ ngs 8

different teac e enbodi nents berl o may be enpl oyed
separ affit@]or RIf. anIyJ$lw1tesablselbsearbverﬂheadr1 2tf0r p'rsdnﬂad:lendﬂsal mali-sediohttsee Any
use of f.or m of con VWO 2009/ 1 PCT/ us2009/ 0 665
For m of DB FIS ek et BRRAER o langligsenion G aad @ vags SGRPi Ao

term degdd M WeiinsirBhay 36t t&rﬂ Rebye &k ﬁelr%ri’ﬁj“sﬁcﬂlc% ﬁ@tar{@@é‘lklets%c'tlbm 1t6 t he
I nteraction to direct |nteract|on between the elenments and may al so incl ude

i ndi r egre lowenedcandinsalquw onta tkee ovaineat s1dasing bgdrauliballw apemisd collet

h t b | th t d
char acPaEToEe st Sal T Soro i BipoRS e Shel 6, 8ARuGH ot shewent 1o
those skplopfidtd RakvBs fof toHPeMng SREH rpgodmlohOﬂrérMh@Qn@ﬁL@éét% fes G|r0| Bid on of

t he enbodi nents, and by referring to the acconpanyi ng drawi ngs. [0019] FI G
1 i1 ulscatadis of ajtashed tadhe valve seztionr! 6i Alsoathaudhoshayin i MAS.i2 sedBiam tree

sectt ofORg. bR RpafaFy. 148 habdl 146E%a8 A4 A Qe Bl Pl 180y itRr L

and vatynesd bArthd Guifaee lapdangeiléd anithe Wallhedd antf theéeawr! timgad 12 usi ng
hydraulically operated collet connectors 18, with seals being forned by

appr opl1020¢ gk shewnain HdGgHP. nbe emdlinsectigiprieas i1a és wsedetorf tstaldig reol | i ng
1% oo U0 SBel RTLEAS W0 1AAEk: 20 cefhed % P8 LERAHES RGP b=
i nst al hedirisg parprbelstiort lm)iﬁgaﬂdlé)aeﬁdmglbﬁb\ﬂszh@rtdbmlgeha(@ereﬂﬁ@mﬂl iafd e my
be connected on the surface and installed on the well head 12 at the sane
time. Wwell. The tubing hanger 20 includes an internal bore 24 aligned on one end with the

bore of the production tubing 22. The other end of the internal bore 24 exits the tubing

hanger 20 in alignment with a master production port 26 in the valve section 16 for

praducing well fluids to the surface.

[0021] When the well is ready for completion, appropriate plugs are set downhole

from the wellhead 12 to maintain fluid pressure. The blowout preventer (BOP) and

riser are then removed from the wellhead 12 and the muilti-section tree 10 is installed

either in separate sections or both sections at the same time. The BOP and 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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[0020] As shown in FIG 5, the nulti-section tree 10 is used for installing
a conpletion that includes a tubing hanger 20 attached to and supporting
t he wei ghwoahosai2g3ori ng of production tubing 22 ext endi ngCivalsosoineses ubi ng
hanger 20 and into the well. The tubing hanger 20 includes an internal bore

24 ali on M 1L.Qn I Th t her

end of e ]I ntggﬁgﬁﬁfgd}ﬁgi@4 éﬁ?%?g Cfumt E:&P\@é(ﬁ Breq‘é’SEﬁﬁh%Q?%ﬁ th a

mast er 2pranttlitte onltpeettictbres 1tOhe'oVa&||gweth§€thingrheir@efr(ZO Wit diis inmgtiwettior | ui ds
to the surf [[0021] When the well is ready for conpletion, appropriate

pl ugs Hee %@ta%vtkaw ion B GHweREPIS e dPassiveovertisalt aientplian glqsveseBiie. The
bl owou§ REIRVER Ghe ( Bm2BE thé Stﬁ nd & ﬁ@&ngbe%\ée%rlgﬁ%hhgle%elﬂ?aeﬁsc}z and
the nulti-section tr eeT S |ns Ilea Ithef in se arate Sections or both

sect i oirxlades Aeampneirfaces30 izt cBGBgend kaysE? oartbel‘lmm sugfaick arf hieel | drelind e
mul ti - sectlontreel s rermvedfromthe well u

an the plu
appr oplsfe‘étﬂ(?{' {44p Or”t?ﬁ EW'EQJBE“@ 20 A% the {Whing nABYE ?%Jﬁmqsh'égme multi-
| t
"t ear ??ﬁﬁdor?”?%é@ﬁﬂf@e”@%%%*ﬁ%ﬁwﬁ il hE RAPD iR B WY S RULes 1)
i s t hethaitiding bahgere?0 tmeotatmmt@poemmnlm bmﬂanmrgnrtgwﬁelzhtldnsng) ttmnglwtv\@@nand

the pradu on tubin t hr e.r nd I ubi n er 20
-t he TREIPPOLEATI 2T Buhyg Notest 1606, 50 asrionr Besvosreiinen 1Bogs s
shown le;gtelﬁbfﬁg throlidietrR @réhtéﬂléﬁ gle@QQ@%ctl ons bet ween the tubing hanger 20
and the nulti-section tree 10. To align the tubing hanger 20 wth the

mul ti - §023]on As ehondy imrfd QShug- Aal’uhgnn’tl.ﬂtesectm’ie(trtaeoﬁﬁ inglyskess aviuideling cal

t at | t | t,0 t he bot t ubi 20.
The or PRIBSRRSALLEC 2! BeNIFeS e ntihek SptP Bt S bt Wp Selith dRcRBes o
key 32egfenditRy thid&dh e bi&Ralidn %léevbazad|brwf!@|aqahb% fhtht eQtePids twritMfe 1o/bi ng

hanger 20. As the tubing hanger lands in the multi-section tree 10, the
engage Agvtfagetcoadilled su awtbaeamaf@tseva@e £DGSEND (RelsiBavitiaudéch cctrrﬁralsulﬂnmg

The ¢ uliPH g ioBghhe ARl b 22 RN 9 ehRind S CTie U e ™"

pr oducBe@xténdy franmtheeSCESY A6d Tkt QHEhubing Wﬁg@ﬁ@@témrcﬁltéﬁfﬁo %Spaésf?\%%?:] As
shown in FIGS. 2-4, the nulti-section tree 10 i ncl udes a idIline

connecfPplendpihat f@m%etﬁ}w@ﬂlgm@onaa@hcrmweoan oﬂetlﬂwdrﬁprtneetqreﬁ&m et i on

16. A f I 36
Lt eSPapl O MheH sha ARG bl iAr B, B R RGN Eadfh s AP E e

( SCSSVihemajuts fthisgh i adlastenBrofosat kritlet esheéctblt updthbbhipuehnddied to a
production tubing 22 fromthe produci n@ézone The fluid |ine 36 extends

f r om t Hee deisking kannaeter dre Framithe treenidd lipe canaeeisntids th&lfluldd"‘@a@ﬂ%
| | Wi d
connectnsBtah e vald"Sedtidr 6. Xdhind AROFGH G egadtoh™1 6 e fhd i

mul ti - Beeis accdsstige IOm Butkide ey niligsetiivt get hIFODbIﬁla ﬁa@[ﬁﬁ@érﬁfol?nﬁettﬁb‘ an
out| et c?nr;(g%n(fr 42 that is connected to a tree | i ne connector 44.
thate:

From t 9 In &g sHEaeH @ LFomECtetcthe hjyciiauhlcn@ontseltlw fRrenaes he
val ve 86ihioRonfiol BXHRABAESYNAUIN LRI, é%?édugee&ﬁénhgﬁ bb[e BE Thd!

line is accessi romoutside th sec ion tree 1 drau

cont r obdaptee 3% miagt attetnmtidslyt bet bepsatéhcato \en ueitanget el@hake h&iehy@letim ic
control |ine 46 enabl e surface ntro SCSSV for well operations as

h
di scusSeY g ’PPHErthSeI?B INgT$REUISAAE end Stgen%ﬂl e&l"P@F‘ﬁﬁtﬂ‘?WQ?W%‘ Hplangingl i nto
two unkbsidendd arrﬁﬁkiﬁet\}é?vé Qeﬁﬂorf {4 fdid fhd B% Elg%gﬁr%}%lnsﬁ& o tiwfl the

outl et connection between the ndi ng secti on e va Ve secC n 16
wit h athd Iandmlgmtlbaﬂrqlg routed in between through the | andi ng secti on 14.

00241 W th t t ti.on, d t t h
Lo oot W Oy AR TS, 5 N Pased LoRgPNBe BEA STy T RNSHBby e o
the t ubiwnatdARIBEKIR méraead.eﬁkzlmmmbm Eétaﬁgswﬁfﬁgﬁm g%'veﬁbm er_20

and the production tubing 22 in place™wthin ti=secttron tree The
| ockdotubing haager 20s Thedaclddy enednarmmyl;husdoermmd tubirny hangen®0 rarid thre

ther eof roI uchgr? tLrJ'E)J‘mEq'ZZS ﬁ]céllagg V\tn{hme thleP 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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WO 2009/ 129307PCT/ US2009/ 040665 and may i nclude an unl ock override to

unl ock the | ocking nechanism48. In the set position, the tubing hanger 20
seal s agawvozvovhesornsi de wall of the nulti-section treePCO/UBR00YAKI6HS

posi tions, including above and bel ow t he production port 26. [0025] The

seal s ﬁﬁ@‘fﬁafr‘%l@&% A &mgcpbggﬂﬁfe' fanumggﬁ 149 Icftﬁ%ngb?hbHIs?ﬁ 48cen II;%\A’SF” the

i nternal bore 24 t he tubi ng hanger and ction port
Howev epositioin, thiel tubingt hengee 20sscal e agaioststhariysitio walhvarthie apypltiiseatiootreeTiey  may
be Iocafed in different iti

| acat i ons t included at, all, have additi onal
secondd \}am@%}lgoancéwﬂggla\pgwanB&pl%\gfﬂpe PEORGNIORPLLLR ed t o the port 24
di rect fpp2s5for W%bﬁs ‘él'bbbeaaﬁ@ocf‘elé\ﬁafhe ?%U&IHH p?ﬁ SOUR L the b FAQNl 1Y,

t hese seal § may be nade from nmetal and/or non-net conposi t| on ependl ng
on t hebglvdeasr thenddentahioate 624 of itihs tukiadetanged (2B vt thet prodeictiph gidrbB6s et

and | ogked, the we ready for producti To create.a barrier tq fluid
't om cERREVRL Bl ol leTERY: 8% MRERFAIYHOT iR SR FRRRCRIR- LBPh MR e 20,
pl ugs RpRaicE i Udifferdr b@atlom ehpRlinda&d 24 and of ehadd ARy itdil Séét%naaw et.
Al ternatively, a valve |ocat ed in the internal bore 24 above the sid

out | et bﬂmer%eﬂ\ltqmaﬁvem the pait26dnay de praled ut@rthe port: 2 dinecthyp|far gbxampte

nmb d I fil h 20

Feat ur B0 0% b, %l sRyBh ol A HAl el S605amal the Bl e mst er
pr oduckiedsl §ed/br 2on-Metdl eoneadsifich MeYeRgitg b@n Itﬁét@ﬁcﬁﬁwahhé%%aéﬂéﬁsﬁ@g I'l'ing
riser or by neans of a renotely operated veh| cle he SOP and ri ser

may theaedrd.r enoved fromthe nulti-section tree 10 and retrleved Usi ng t he

hydr au ont I used t en the downhol e
Stsoy oL b Db auTBisE SR S saaster it Rl Br SABPubitRy "B

t hr ougbretale & bhirikg tbamgerfrcaﬁ emungmﬁe ifterdd asret 20 mhidagh the foprof taw to
the surface or anﬁoother desired |l ocation. Additionally, as shown in FIGS.

3 and Wbingbapgek 20splbgs & areaun inta thestersy HareiZd aothsehabave dhe Bidsm t he
produchl @l AHBRGvAR AVAMICIRARRICN hASnfcibhiNohBNPgR A0 O HIG AL o] L e

mul ti - ion'tree € t ubi ng hanger t he

pr oducbe @rpetatbd rtg th@ ohowed pesitdn. dwsthé eixepiayuEsabedinam) thaowmrphep@firl d
pressuir)ﬁ in the annul us need to be relieved during production. The fluid

conmunPE g Bibing hagaer &0 Inaay inglyge Eﬁﬂt@rﬁséhﬁbalkywrﬁ%ungeaf Hienplugss Y sither 54
t hat t
5o ondhgil bf efo A RGe! bt ol HorE ufT Ated s Bt Kl il IRt Do

bel ow theughutiiendrilliag gieer aﬂbbynezmm@‘ca remo’wly bperdted dehigles@DVRMHY BEP IOOIt
60. Al so, the nul |-r§Ect|on e&@lo i ncl des a back up annul us val ve 58

t hat fﬁlpq KSEr M Ri feoyged mathen%uh{sectm tree 10 and retrieved. Using
2009/ 1 6 I k
%%3@%&’5@ SR AHROGB, FRNRRRESHUL| MaB h&Ided TR uRNEY ﬁﬁg&yoge

of f (not e annul us v and b up annul
any appEo@V and eﬂloanﬂtadd)réﬁﬁyct\mi toeroWIfmmnhellpmdeometuﬁmga?@l, thheudiatie up

S e T B S T S e

e AT 5 e 98 S 30,

t he nudlidwss der ifloid cogenddicatien does the pealuatioortubing 22 annulus below the
tubing hanger 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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sl eeve 66 that includes seals on its outer surface to form an environnent
barrier between the inside wall of the |anding section 14 and the well head
12. Al t howmgtroedeiogol ati on sl eeve 66 is |located in the lpoTaS2e0a@4@ehul us
surroundi ng the production tubing 22 is not blocked and fluid is allowed to
pass apQhish O ti AL Beind o I%ﬁ“ﬁ wn)
may al so be t% %hu e%%rgt m#fafﬁhm\g/]gﬁve se@?i(ggts%%&gﬁdﬁ-lhgn |ngusg58§|tRlF§r%Pl4.

[ 0028] and dwank ppi amnulus tyadvd iBBenaly bheame bbprapgratevdtdnday ABEdahve. bithe
accessed for additional drilling, maintenance, or other reasons., As shown
R il A, BuSRRY 4R RacKk s ABICPAE S oneoh PP der i s drBaly

mul 1 - s&d @8 L indfeakl) OshdA it FIG! 4 NehefGHh t un
into the well. To pul'l t Pl corlrpl efi oh, bot hlmpﬁg;agggg%{gdtﬁ%&ﬁj er rgl?ueg

i nst al valde t58 may hepowfedtéd throlgh-aseaddibonalrmet 6. withiT HRT velversectiphridugh to
the nmulti-sectjon tree 10.through e riser and engaged with the tubing
hangeraﬁ‘é).po%fg Y"EE' &E%a%céf?%é?g?oq hgn rel eases the | ocking mechani sm 48 so
that t [pR27RT A18Y shelvhi iR \BGENS AR Bl ANItLSAbhRd ™ IHAGRSS AR itk 10
Because the passive coupler 40 is a vertical connection, the renoval of the
t ubi ngslravg 6 Hatdinsisieseseals tare ithyaltauisbidate tobdiorinnan 3B viroomenhebarrieiet

fluid gonnector 38. of the.adapter 34 as the conpletign i ull.ed fromthe
it - GEREEG e, BBidPowa (3 5 Flngre@art 0% i B wrfitaadE 1 BohliSory 618
accessijsblation\alekvé 668 Re lovkéd mhdedrer iy BRAulst Siavburlisg tha\irbdudtbrpul |
the multi-section tree 10 fromthe well. Leaving the multi-section tree 10

id n pl addinthde isanpddlediest aed dlbickis allmverhtp ma%e;amwnd e ow)egtatiopetpat 88. who
For st AnpfHt Fediidtfpav ot SR Shad o5t BE kB T REMR e sestion e

mul ti - s@ahdaanding&etfion Waen bifurcated, is lighter than conventional trees,
allowng installation with | ess robust equi pnent that is %gneral ly | ess
expensiiP28] [ oPtemorne Poitdn dae lifg obthrewelli ther wall neay sees tpHeracdesseddon | f e

cer vi casfional g, HERtHarceh of Wrher RE5h57 16 SB5 MR b0 go O AbRRSY Hees
5-8, twell vabveoraphkitionnmby baypllledpfrbhethdynitisiction | ey 1100 sbhigak afrilingg

section 14 and the conpletion in _place on the wellhead 12. Before the val ve
sect i oRAYIBMest ABRIRFA0ISANA Y BB AEN doithe malintTaiPul dhe cemplgians beth &\ BORed i n

addi ti t L O Vol d i r el Qw,t ide outlet.
The se%@%ciﬂggﬂrl%?e%n&;%b@gg& g%?ltéﬁgg%)% @! ?ﬁ?tg)ﬁ grgg L@'dﬁ\oﬁqﬁi Ig’c'f:ess

t hr ougthreugtoriplthe imoltirsestion treeref trowgh et higdr iandt engdgeslewdth taddiubirgnal

val ve Jocated in the production bore below the side outlet using ROV

i nt er f B0 2G-n| 2R dodvignaupstiatardhanrglaages ithe loflieg mw%mwr‘lﬁg getthat | i d
t hr ougfpt i ) e cated in
the pr oSuceTan Ty AR the EOERRRRAHER! [t WP RBE e L PEe 10 REGIRE R,
an ROWassimy cauptenl 40 us & Wedicgh cannestin, athd BORovad afetheoiittimgphaniger @ug 50

L Pt B s g s U5 50 5 bt Bhenien o b ™™
bel ow sheyssie cOMpl&tion Hn;!éyi@j e tﬁc-,eWﬁ-%gcﬁmtfe%”%.ewiﬁﬁ_th&%ﬁﬁénont he

| ocki ng mechanism48 is left 1n the engaged position. As discuss nor e
ful |y pelesivand tiee seedl sow raackesiblehiwark iatioe welomary bed padorrsedavithfout akso

d i 6 .be | d bl | ). 0
BT outiehe RS bl fie Bttt REei TS 8€ A0 Rndné R Reatiadifs nialseetsn foend seal
assembinyplhge HAB ¥EGk 80 IQNRbItIME@N® nRIMdyaoP Figd %il@ge@&to? Oo B0 RSt

temporary is threaded onto the exposed tubi'ng hanger 20 as shown in FIG 6.
[ 0030] tTéiee toyde duoiughlthg ecdatsteps ofl remppeng enid thencemsédling thesmiudti-séetion

di , h | i hen..b d Lif b
ot ¢ acoi 19 Skdnd RealEal 2 A0k e en b R BRSO WeB D bt R o ¢
line endiradingg stwentionan thedd, @abivity mg’e‘aﬂgfi@n Yithoesé ASouidt ERfuiFNENEE8 i

attached. The design of the coupler 40 allows the vertical separation of
t he vadsrerabylassrexpensivem the | andi ng section 14. The | anding section 14

and th | gtj.0 re £t | n_.the wellhead, 12.. W t he, val ve
sect i Oﬁ)ﬂ%@ﬁ'ﬁoﬁ\% reeg?riﬁgvce%je a[ﬁ?egg %@\% ?éﬁa%d?oc{per %rlﬂa@e}p&n{'fev\%ﬁ {benﬁ’?"’b@m

per f or vadeswot treuinultkyedtbr Pe®Ulol mbherdeandi g s&Radddodr eplated. aesHemwplret i on
fromthe well. Wen the well is not being accessed, the protector 86 may
remain in place on the tubing hanger 28- Alternatively, a |lower profile
protector 88 shown in FIG 8 nmay be placed over the tubing hanger 20 and

| ocked into the | anding section 14 using any suitable | ocking engagenent.
Leavi ng the landing section 14 and conpletion in place thus saves
considerable tinme and noney for the well operator who does not have to go
t hrough the extra steps of renoving and then reinstalling the conpletion



WO 2009/ 129307PCT/ US2009/ 040665 [ 0031] As previously nentioned and as shown
in FIGS. 4-8, the seals in the tubing hanger 20 on either side of the
product i onOopoe%122H7may be i ncl uded on a repl aceabl e sealPCaasedloys8d t hat
surrounds the tubing hanger 20. The seal assenbly 80 nay al so be pulled

fromt FfGéu?'@%@@%%@%e%ﬂoﬁﬂ%%ayhe [{Jﬁl%%ll té( ﬁée[f le H‘%]fa'nam %&glgﬁ%ti I ng

t he val vé section anger S y 80

i ncl udeadtthe e@abmtuonsmbla@é on taer gtlihexhbize Befdye 8Re tirile Skcties 1O over
t he tubi ng hanger 20 and is held in_place u5|n a tree cap 84 as shown or
its owPPeY&ntd §ﬁc%ll€{/ﬁ8éir0ﬁfﬁﬁniaﬂ é’@"@ip@lﬁ gslabhehachist aqiqilaan ddslRsinhEha ubi ng

hanger I 0

hangerS%Sﬁ'k‘l rsgig%ggg 4 canatf%c\&qbga?ﬁs theéé ?ﬁéf enfgn 'ériré?t'haptﬁ%l ng
hanger eglabfisheal dnd RE¥I mterfadxe amdder myofadcesstﬂheomgiblaﬁg:dmmigﬁmn prisdri /e, or
both. Th 84 coul d be |nst I bl nd, retri evabI% or depl oyed
and re %rdie& 'gg dds 19 sloseqn gddigapahva ?Péfgb? he g uetiee Peks) SW%OUI d
al so_baisid 4 Iétng%ﬁq ROV ifi@hab6Y8 | @%t hge@%mc%g@cg G FPEN N Gh < Sh' it

t he se asse o] anot er posit he seal asse 80
to cl owm flufd tlnrolug;hu thve tukting hheg@rr amtd;cbnmmmmtly tﬁﬁapelratesﬂheu.ledivealomtdlb

t. th :placed with bl
engageReE Rreansrsfore: Al Al TR RS s alhAeeeralhd apenvaiabpy anogoY
engagi ggpg aP[dHi'rhﬁ tHFbLIngg alrider hdNBOFEto ?@y&ﬂ%ﬁﬁh%@ﬂ@?’ﬁ@ {r{gﬁx %?&\ﬁ]g%t ubi ng

nmechani sm 48 i s | ocat el ow t he producti
hanger ogietite kelowdbelsiutlef (oigutdsed lwdeﬁ)oif a heenmahd iBERare attacheed, dogaibve
t he tubl n han er 0 Thu

houl d th enbl 0 d
Fopl acBiRe FEABkes Agr aathef BRI GehansGiu sEN e Sikop i Unke ettt o
may beréiﬁ@\ﬂn@ Qhé %h*_?;ﬂ@tldrh%&@é\}eraﬁ}%elﬁﬁk%g&ﬁe%ém%t 4@%’!6”9”‘; ﬁepé'ﬁéjaéélﬁ
entire conpletion, be used to engage the top of

rml ti - BegtionAs KissUBeed EoNS Ewytbeéo%%sw@s in the hebiog drw@epaéh e eithet he

The opSrkTHE PROGGIER ot 2RI a8 fpc e G2 fanBovdiie rOSEARRb Y BOIRSD and
t he SC&YoirsdsStie muﬁdﬂﬁaﬁ@@'nzmwomltﬁouql?eh@t HESEEIB NP tAsIEEIR PR sab ta@séﬁmﬁeal

assenbly 80 being retrievable from of the tubing hanger 2
servi cis rgRWVEd a%ﬁh@we@HGmﬁramdrmprcﬁ@ctpéﬁﬁdhabmam hehtrnnperavy wgthreﬁqﬁﬂ | t he

conei al e PReegiBiha nefBKL 9 Aol TE & or "who does not have to go

t hr ougio0308 eXtheahpdrepically cetmlicd oyt ddﬂ@ﬂcbﬁmmblahBH@EIhéﬂﬂ@ilS“éH@Bb@&ll on
just to be able to service the groductlon -10- -

2009/ 12080heCRVS 2P0 4TB 6BaYoaRE sAMPYPH %:i élétadsby Hieckingl ans8eWb| y 80
may be éﬁét% q\\ﬂs&fr%alr'ﬁe q—?ér?dllln Ao EBF%@S tﬁﬁg?tyﬂhe\f%ﬁe%%ﬁgﬁﬂo%ﬁ f%"[‘\;% | ed

the tub I ng anger eac y Tetriev i'ns

as di sflostiredvedssleor Bhetheemkeraars@rﬁmw iBattaalyed! Fioe Riesigt of evedoaplerng al | ed
using ROV interface or using a separate tool run through the riser._The

seal adiwhiRe vertinalsepacafigeof ther yalve gestion e fram e landingsection Hssing ance
of the heﬁ@bgega.o%@%nahﬂmonhﬂeﬁmlavméﬁ M pMckibd fife @lfihEAPR2! iRt BRds

j ust desc
valve section 16 now retrieved, the service and/or replacement work may be

performed without having to pull the landing section 14 and the completion 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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[ 0034] While specific enbodi nents have been shown and descri bed,

nodi fi cati ons can he nade by one skilled in the art w thout departing from
t he spiriwoano%esswhi ng of this invention. The enbodi nenPsTas2aesstsbhed are
exenplary only and are not limting. Many variations and nodifications are

b~ pr ot FTIGn AE PRI PEGBHGE Al o B MR FLS Gove HiCREHET he blifpg P
| i mi t edahyet D@ opl @ither did@bf it pRbuctibe p@mnﬁy Mé‘lllrfdll.l@élﬁbh d f&dléﬁ&b@é |

equi val ents of the subject matter of the clai
2009/ 1ﬁggba-‘ﬁf@m@sﬁbmmmwnﬂmg@bmhmere%@ V@@ seql eReeMhtyedGab@vnal

Bur eau 50, @éggﬁ’&ﬁl o the ﬁﬁj %}&h%ﬂ@? 12? Jeﬂh@Y Hﬁulggﬁl o?fin %ﬁﬂjﬂﬁh&g mﬁ%%ﬁﬁrﬁtgbons

froma subse i nclu sectl fée on 'a subsea

wel | hetlte aslvereectivhsidaompllling tthe ttmtnihglhaf@et 200 Theeseadl @ekamhbhg80 andladkel ng
sectio en‘g%l eable with the subsea well head and including a baore; and a

val ve ingladeaos @ rsiiexanleskrdi 82 Bal slidasdranp aveniha titiag mﬁaehg
sect | 0 oadM |Lsrh(él ﬂiﬁ@lc@ a%‘é‘éz &h Qﬁ%réas!F\OWrPgPi%'o RRE i %@\ﬂ s Nehe

t hr oug a wall e va sect I 0 installin uctl on I ng supported
by a ttrleerc@pr&thgan bennstatle@abum th@&dﬂm@hang@&&asm sdwandtimricubnadormnger

e PGPS of Bl BELF e hod e oo bl ©
by SROBEHE ighergpP e 8 48 el 3 g pHRBLIR M afens
passagendwpth.nEhe itreel cﬂm§4t¢mil@rb@dﬁél\1 mstallab)ilmgmdrmmémblabeldablqyeddmm i on
bor es ?émg\r/]gd %n%?(ljé]% rpsaertl%rra ggr%bltng on%ereo?efhe ?ree cap 84 could also be used
to install or retrieve the hanger seal assembly 80 or to shift the seal assembly 80 to
another position, e.g., rotate the seal assembly 80 to close off fluid flow into the
production port 26. It should also be appreciated that the tree cap 84 may be
replaced with any suitable engagement mechanism, such as a threaded connection

or lockable dogs engaging a profile on the tubing hanger 20.

[0032] Because the locking mechanism 48 is located below the production port 26,
the top of the tubing hanger 20 is accessible from the bore of the multi-section tree 10
above the tubing hanger 20. Thus, should the seal assembly 80 need repair or
replacement, an appropriate tool or a subsea remote operated vehicle (ROV) may be
used to replace the seal assembly 80 without having to pull the entire completion. The
ROV may be used to engage the top of the multi-section tree 10 and with the SCSSV
set in the closed position, the ROV may remove the seal assembly 80 for repair or
replacement.

[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

~-10 -



2. The nethod of claim1l1l, wherein installing the nulti-section tree further
i ncl udes engaging the | anding section with the valve section and installing
t he sectiwoxo0tgeioner onto the wel |l head. 3. The net hodProfi/usk@9muabss wher ei n
installing the multi-section tree further Includes installing the | anding
sectio d arg .t | V. i i .

andi ngrauctiBh 0| 203607 T <38 SR G Dl B I el it

i ncl uditme treentaled Iseoijpran 6agpaitiattes tlisingtrethgde\Bthas ehéyn atdreavklihditidaally he
sea Surface essure fromthe surface through a

y CO i cati fl ui r
fluid I¢tHEY t@nm%ia%@@ug%cyﬁ%e lhover e sedl tasseily 0 yray alsel be

downhol.& ; t alal rgncl udi
R e R A A S A U Ry PR iy e
19) Wise009el2eBa3RonhblySED o166 68 rétrievied driimetalied bpdheand dr assigtabde wal |
of the tree with a fluid |ine extendin ownhgl e to the apparatus using a
fluid P} rfgecﬁﬁﬁﬁeew O%Xa%%pﬁwn’o@atcgalﬁ'ﬁg?'ﬂewﬂﬁl the. @Ett'i%‘ﬁ thewods. juphe

met hodgakedadi m 1, further Including selectively conmunicating fluid

bet ween the | andi ng section bore bel ow the tubing hanger and the val ve
secti of003He Abbile tsredfiibi egnbmhigentsshdavehebderbi sirohangeandi sdéswsibal| ed

th h rts. | ted int | | j h | ) i d .| i secti .
O S lfialion? e race o skfled M eyt PO PL USSP TR e RE R s
and pr esHhnPof ﬂw@@inﬁ)@nﬁéxﬁ”ﬁé‘@m’%ﬁhﬁer%%i Qhchibes 2k ERetpfary ¥nkeasEstd ON

remai ni n? .engaged with the landing section. 8, The nethod of claim7,
f ur t henot hitungi. Mamyevaniations anty maddicatibns gré aogeibleaadd @re dvithin te scdpang

Into trc]f ﬁq"el tih\}esr%%tn'.oﬁcécr)r%?ﬁgly, the scope of protection is not limited to the

embodiments described, but is only limited by the claims that follow, the scope of

which shall include all equivalents of the subject matter of the claims.
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Q The nethod of claim?1, further including disengaging and renoving the
val ve section fromthe | anding section with the tubing hanger and
product i omotuedimngsorermai ni ng installed in the | andi ng seetCraws200204066Hhe

met hod of claim9, further i q\h%ﬁbgg) {:EAﬁ\ﬁl agi ng the valve section wth the
| andi ng section. 11 T@? metrod gr clal mg, furgbsgr EE ggéng sealing the
Interface DECRINES DhthenternatiopalBurgay an 28 De6, I(Izél #2008} "t he tubing
hanger and the val ve section using a production port seal assenbly
surroundi ng the tubing hanger |ocated between the tubing hanger and the

val ve section, 12. The nethod of claim 11, further including renoving the

production port seal assenbly fromthe tubi ngv r‘%e_ wi th the tubing hanger
r emai nilnd metbed pf pr@dhging Rydreaarpans kem;astbsea el ielugidhod of clai m 11,

furt her ii[ﬂ@%fﬂﬂé 'é%ﬁlﬂ@e%@ér{ f'r%?oﬁ RAdiEEd %Mﬁé’e{qoét'ﬂhe tsliBsea wall, the\MeNDED SHEET

(ARTI CLE ateral "production ports by selectively rotating the
producti on pestiondeglinasdingbl y such that fluid fl ow between the | ateral

Rel ! net udhigdng Sediol Sandeinnit i SEeR R bry AP PHEMER et on
production treg4i ncl udi ng;

a valve section separate from and selectively engageable with the landing
section and including & bore and a lateral production bore extending
through a wall of the valve section;

installing production tubing supported by a tubing hanger into the multi-section
tree such that the tubing hanger lands In the landing section bore and extends
into the valve saction bore with a lateral production bore of the tubing hanger
alighed with the lateral production bore of the valve section: and

praducing hydrocarbons 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.

2. The method of claim 1, wherein installing the multi-section tree further includes
engaging the landing section with the valve section and installing the sections
together onto the wellhead.

3. The method of claim 1, whersin installing the multi-section tree further Includes
instaliing the landing section to the wellhead and then engaging the valve section
with the landing section at & different time.

4. The method of claim 1, further including controlling an apparatus located
downhole in the well ftom the sea surface by communicating fluld pressure from the
surface through a fiuid line extending through the wall of the multi-section tree and
dawnhole to the apparatus,

5. The method of claim 4, further including establishing the fiuid line by connecting a
-12-
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a |landing section engageable with the subsea well head and including a

| andi ng section bore; and a val ve section separate from and engageable with
t he | andiwg 28@ci2p3n, the val ve section including a |ateralr/yseadoveissd®n port
extendi ng through a val ve section wall and in communication with a val ve
section bore; production tubing supported by a tubing hanger installed and
supported in the landing section bore such that the tubing hanger extends

i nto th@y ﬁiﬁé’éxtéﬁﬁshg AMrolieH e Wwlkortid a8 Wi AfdleRbAdlNG BbRANMIE R Ng bei ng

retrievable through the Section bores w thout disengaging the valve section
f rom t hiBelapparates ddeg pakid lareonnretiva adapise incaiad in diengUilisestiematiedbl e from
the I anding section with the tubing hanger remaining in the |anding
section. 15. The system of claim 14, wherein: the valve section further

i ncl ude8. Bhet method ofi dalm hdurthéranalpging selestitaly chamunitating @sidahedtivesd | i ne

| h flyidli h afluid
[ e exT BTG FRoiaP BrEe o el Faagan ALY B4 VRGP BRAICRATS SBRYE he 1 r ee
fluid |heeulsing GaagertWiahial ey nm%rmhein&twemrm@gw@ms i8Bated fhernfy 1 uid

e com‘rum cated from outside the valve section ciownhole into the well

T P 1B R Hes beiion ancur g, sedtien:

7. The method of claim 1, further including retrieving the tubing hanger and
production tubing from the multi-section tree with the valve section remaining
engaged with the landing section.

8. The method of claim 7, further including re-installing the tubing hanger and
praduction tubing into the multi-sectlon tree.

8. The method of claim 1, further including disengaging and removing the valve
section from the landing section with the tubing hanger and production tubing
remaining installed in the landing section.

10. The method of claim 9, further including re-engaging the valve section with the
landing section.

11, The method of claim 9, further including sealing the interface between the
between the lateral production ports of the tubing hanger and the valve saction using
& production port seal assembly surrounding the tubing hanger located between the
tubing hanger and the valve section,

12, The method of claim 11, further including removing the production port seal
assembly from the tubing hanger with the tublng hanger remaining installed in the
valve section.

13. The method of claim 11, further including controlling production through the
-3 -
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16. The system of claim 14, wherein the val ve section and the |anding
section are installable on the well head together or separately. 17. The
syst em ofwol2aéam24307 t he val ve section and | andi ng sect i eas/usaob/ofiasss her -
14 - AMENDED SHEET (ARTICLE 19) including internal ports allow ng
selective fluid comuni cati on between the | andi ng section bore bel ow the
tubi ng hanger and the val ve section bore above the tubing hanger when the

t ubi ng mmﬂﬁrotjﬁcﬂdﬁ%%@%eleoﬂ\?ely rottirg\taé Pmd@f:nmi portseal assdnasigisoctf | ui d

communi cation through the ports 1s controlled valve. 19. The system
of clai maiﬂmdff@wwsweemtfm@s%p@ Hﬁmﬂsdﬁcl%?‘%ﬁeal assenbl y surrounding
the tubi ng hanger inside the valve section and capable of sealing the
interface between the between the |ateral production ports of the tubing
hanger dAdAtMsaalw gredudtion. sys®mn farhe vealisinelvding « lsubsral @glihged, treoduct i on
port sea @Sﬁé‘roé}é further being renovable fromthe tubi ng hanger while the
t ubi ng ﬁ&ﬂa ¥ns installed in the valve section. 21. The syst em of

claim 19, etdmeitspgsmdmpﬁoﬂactmnteesmhdlag,serrbl y further being selectively
Lloggtegblofe f ?ucqar&%ﬁé sac%J on engagea%?e wrt%nthtehgubs%tae{vghhé%rdogﬁl tm&udlﬁ oris is
landing section bore; and
a valve section separate from and engageable with the landing section, the
valve saction including a lateral production port extending through a valve
section wall and in communlication with a valve section bore;
production tubing supported by a tubing hanger installed and supported in the
landing section bore such that the tubing hanger extends into the valve
section bore;
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,

15. The system of claim 14, wharein:

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
downhote into the well; and

the tree fluid line extends through and outside the valve section such that fiuid
may be communicated from ouiside the valve section downhole Into the well
when the fluld lines are connacted.

18. The system of claim 14, whergin the valve section and the landing section are
installable on the wellhead together or separately.

17. The system of claim 14, the valve section and fanding sections each further
-14 -
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including internal poris aflowing selective fluid communication between the landing
section bore below the tubing hanger and the valve section bore above the tubing
hanger when the tubing hanger is installed.

18. The system of claim 17, whergin fluid communication through the ports is
controlied by a valve.

18. The system of claim 14, 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.

20. The system of claim 19, the production port seal assembly further being
removable from the tubing hanger while the tubing hanger remains installed in the
valve section,

21. The system of claim 19, 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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