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,gymmm_m TREE MOUNTED WELL FLOW | NTERFACE DEVI CE

FI ELD OF THE I NVENTION This invention relates in
general to subsea well assenblies, and in particul ar
to a nounting apparatus for a well flow interface
devi ce, such as a subsea well pressure intensifier
for boosting the well flow or for fluid injection.
BACKGROUND OF THE I NVENTION I n one type of offshore
wel | productlon a subsea production tree is installed
at the TREE VICHONTER BRIl SLAY 10 kRRACE REVEGEa
flowine junper to a subsea manifold, which is
connected to other subsea trees in the vicinity. A
production riser may extend fromthe subsea manifold
or froman individual tree to a processing facility,
FHE A& YHE INVG TSN pl at form  The wel | formation
pressure is normally sufficient to cause the well
Thisundkention félates inpgenbral twedubsdaovdl hasdnitdes, addn pagitulah® a
nidueting @ppaheus for @ cedsiovgintatict tévee, bichvaraysudgLBvMBgredsure

inthsifivelfor trayidame welllffdvebet fbldagetish, t 0 cause the
well fluid to flowto the tree but not enough to flow

fromthe sea floor to the processing facility. In
ot her cases, the mell may even | ack sufficient

B@Kggﬁgp CﬁJ?ME }Lng?glto the sea floor.

ectrlc bl e punps have been used
or r ace becaus
I Gt WQI radh g&%é@seaa?feg%wnﬁmfa1nﬁg¢hed at the
tEP& %‘Peecqnﬁe%e qW{is Jumpgr {03 pudssa iganifold,
%%%%dﬁ {rotheletibspadeecs Bythe pisiuter Ryadyssion sisgremay
ext %Wnéhﬁ gbsesmariédd pr Gom andndividvel trdedo werdcesding theility,
ngrmady arflvatingiplagionn., Theerellibematiort pressprenip neiraaly sufficient to
cauns thalWel filwod te ipenpehandl] tethbmiceadnddidnf tleutdeiteshe such
pliobasiak Ifadiligns are rare. SUMVARY OF THE | NVENTI ON The
subsea wel|l assenbly of this invention has a subsea

1FePE Y&l voert Hﬁ‘-:ewelﬁn%‘ RSRA RG] PHsQrk IS SRS fﬂe%elf fhuid to
ﬂ&\@”{(g iedrR¥uf s chb o@v Q% seaYfoldy Ik L stuégeﬁﬁlh b
Insdﬂpé?% §e§ ‘&1 @vell"fﬁ% en c & ﬁi erllﬁ gé it & ﬂow wel f{ulg to B3
segrf‘lo lfow ehe e rrlar %erg P44 ee(ljld.lS?(ﬁg years in
“E%F% ws’ﬁ; §flt Haks @%m c mlﬁqs@f} mgiigianes, @rep@%m%fme
ee‘ﬁ§| supgsie wedl- AoiasieRopfingorasels Aaupleen mapg dor
bw@épms & bednstpléedd at thyr ssaleet orbopsighayell Ehatcbprassite- t o
Hewievgpperausa@f thermimmszeg instdlatien expensesintliteshnical difficulties,
suph efstatlatddns dratage.al |y of fset fromthe vertical
producti on passage to enable access to the vertica
production passage. | In the preferred enbodi nent, a
flow line extends fromthe tree, the flow |ine having
STEMIMWRETOIF Tag mgvERTRptiacl e adj acent the tree. A
conduit extends fromthe pressure
The subsea well assembly of this invention has a subsea production tree. A subsea
pressure intensifier is carried by the tree in a manner such that the tree supports the
weight of the intensifier. The tree has an external annular profile formed on an upper
portion of the tree. An adapter lands on the upper portion of the tree and connects to
the profile. The pressure intensifier is mounted to the adapter. The tree has a vertical
production passage extending to an upper end, and the pressure intensifier is
preferably laterally offset from the vertical production passage to enable access to
the vertical production passage.
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intensifier into engagenent with the receptacle. A
passage extends froma |lower end of the tree to an
upper end of the tree for communicating with a string
of tubing extending into the well. The pressure
intensifier is in fluid communication with the

passage. BRI EF DESCRI PTION OF THE DRAWNGS FIG | is a
schematic view of a subsea well assenbly having a
nmounti ng apparatus in accordance with this invention.
IiFthg preferred empedimeny a floylinsfextands {fam| thagee iy Jowiingheying
an upwhrdvineing tasepibele adiacent thertregngeonditit eftends érompthetpirgsgure
inppéicatine eofagem@nt With FleGeceptack. A mstrgerattendsoforandowerend
ofitheered @i en epped dndrenthe alee forsohsamiondhy wathaestdg/of thbivgng
eRtehIHE it thea PR ITAL Peesbuite agERIftANCE fMid Sorhiusication with the
phyention. FIG 4 is a partial view of an alternate
arrangenent for the nounting apparatus of FIG 3.

FIG 5 is a schematic view of another enbodi nent of a
subsea wel | assenbly having a nounting apparatus in

BREEPTHRTGEPMAN GIIrSIE HRAWMNGS DETAI LED DESCRI PTI ON
OF THE I NVENTION Referring to FIG 1, a well head

sing 11 i.s | 0
Hg R QG 7 SuRha hi SERBL 1RO PSR Baraus
G RECa S %éso'l%fﬁ%t{o& pipe that extends to a first
depth in the wel A subsea_ Chri stnas or production
FiG eels ppatial viere r_tbawleﬁ aﬁ%@%%p HCie hPhg et Hisape
angigeMest A thgpognigemappatdtwdif léohnect or. In this

enbodi nent, tree 13 has isolation tubes 15 that

FHxt3ein dscloovatisar dnotheoalsewid ergbodemeaopd asnbseaivel assesnbly
hpringa aionotingaygdasannlin uscdrdares vath thistinteintign.hanger 17.
Tubi ng hanger 17 supports a string of production

FIW 189 phfial PRW EdneMdmatd HrRnk&BeMebd th@Rduhsing Apaali@cbf
Fﬁ@_agl_l ngly in well head housing 11. At |east one casing
ang

ger 21 is supported in wellhead housing 11, each
PG5S PYSRORTE LRSS S, by
2 BIOJRENE HPARIYSIN FEEOT Wcﬁﬂlgﬁ%ﬁf B8R ng production

bore 25 that communicates with one isolation tube 15
and extends upward through the tree. An annulus bore

' | Lsol ation tube 15 and

Dﬁ%ﬁﬁ%@@gﬁﬁpﬁépwﬁﬁﬁi ni cati ng the annul us

surroundi ng tubing 19. Production bore 25 has at | east
Referringeto dhd. braewelthend howsing haistlegatadat thesuppyr erplopf a subsea
walhWklisad Abvsisg 30 js BRrgertebuleonsbrinenaled togaroadudter pipe
thanextdnds tdo fiest 26pthAn gwalell & subs@IChrstmyporqabduyctivn trae &8l is
sdctired o6 S@upbécehdagiveslABadigasinghé yppenvanibnef connesorl B this
erbdUREMC b3 R ibol3BorLdubeNtthal extedidaibyn@hitdviatodehlggm
eRaQIHGE WAth tHO bR 48t AYhd hiNes BoRE MR haNeBOl ¥ Fubig
hatiger 17 supports a string of production tubing 19 that extends into the well and is
located sealingly in wellhead housing 11. At least one casing hanger 21 is supported
in wellhead housing 11, each casing hanger 21 being secured to a string of casing 23
that extends into the well and is cemented in place.

Tree 13 has an axially extending production bore 25 that communicates with one
isolation tube 15 and extends upward through the tree. An annulus bore 26
communicates with the other isolation tube 15 and extends through tree 13 for
communicating the annulus surrounding tubing 19. Production bore 25 has at least

2 o
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Typi cal ly, production wing valve 35 is connected to a
choke body 36 constructed for receiving a choke
insert (not shown). Tree 13 al so has a mandrel 37
integrally forned on its upper end. Mandrel 37
conprises an annular profile such as a set of exterior
grooves for connection to an adapter 39. Adapter 39
is a tubular nmenmber that has a connector 41 that
engages mandrel 37. Connector 41 is ?f g cqnventi onal
ony ped piefakly twie awsoralketed? i My ysaelves 30435 &g | head
cooussitingpl 1dcatedlan aanulys bare 261 4 swabalye Ahisdypipalislocated In
phydlicdon beal2bynearatbe uppednd Aflipt B /8prodegioa H@ﬁé&ﬁtqnéﬁ
1Refagy 43tvidi@foraxsredetsioh hosudfharidtjoime axyialuktion wirel vagernt
WipldalprReuetibRWiRasaag8s Rohfectddete akBolanishdyi ¥6 dohstsucted for
" Wgé Teidke iARrEMbMHeSnPOre 44 that is coaxially
aligned with tree annulus bore 26. Seal subs 45 extend
ibget: 8% hile, mPhpduct %%r:ﬂ oifidy ypper S Mdigrel 37
%nnnfussa passl]% er%!{l%e(ss!u s alggt%) UeLHON: BN 3 dadsctiotfo an
) yaryE. A s %F r oduct s o, 8%:5 et Rngages
adapieh A ATAPED raotb‘(%% F%lﬁm‘g%rr a4 Z?g betvieen 4 so %‘git tree
YIRS T AEOTHIA0A T 10td0B eI (YRS THED PRy 4T Fiket
IRenavedheadgmugingild sNoppaly BisdyPeHicemnyied 150 %‘MCF@»‘/ t hat
degiateidmi lar to or the sane as the profile of mandrel
37. A cap 53 is shown |ocated on reentry mandrel 51 in
Adipser 69 daph produdsitapicee 43 ¢hat extends! topegh itgomouht inglignagnt
Wik goflesen@asiage2s i tréeeks drdl, infthis ehitodimdnttagrahagles bore 44
{HRVS Gfxiafly Mpheeahtl trae higfulle, bohe2s/ Sealrsubs #hattemdisdtwben the
Jr&RCtiEY hsh S Qmm t 3 9TRrd Qe ahtI®s f88agbEPRI4H. Broduction bore 43 has
arilq?‘il%&% We'47'.:%rpr85 h§ortt40&xdn@MatdrAIBS fr A6 PrétRctiE€bore
q#;b edq O?at' MU 4 e RRESRE 47! QUMATBLOMAIR mA RHER Béntry mandrel
ot BLVY (Het ey fatter retiertad ha solleqtivel he @sfie of
L AEIDPET § gﬁ?&“uhf%éﬁ‘@g‘? Iji\n nlet . co g l;t % . COnneGt S
PRl GduACABAS Fote Wadocaied Uy isENLy W%ngﬂér elineensifier
57 is nounted to inlet conduit 55. Pressur
Adupten 8Py empleyed teapoys adfow @i 56 dg¥j¢5ee rep dp- The flow
ipteefher deviop i§ typiaPubllergefhepyinpiingial mytlibg refEgy gigfrgm time-to-
tih@for fépaant rgasceomnt. Fot examplbdbsflowdntetiecesieriss gpeld e 2
hitg-FHasd o hastérng afpuarp dricempiddsor (Rereisgiieraeferted i edllcstively
R etk dink@ silicPYNn firdlet doREICS$ bghneats er piodtaionreet 493 A
S &3 SsSure b &84T I78E nR(ne@Ud thi@lceaduies 52 Pesssie exsswsifier 57
Figtctﬁyﬂgs B SRR Reabsblé bf fiiping N ki haoinaa

r?%{be (?{(g ent r'%géﬂn%%@%@ rd dffthe LA P HShFiéLrs,
b,

sgipflsan Gos onient (o fihe 2
D) T Bep b BIOL Skl 60 108
T A e R b ?L%go B S
ingdusingisioythe wsH o PEAYEGs & gpg it b}%é’ﬂ?@‘?ﬁ% EHPERy P
intsng§eretit is alecticaby dtiven s aprier wllglso b R RFaRTA NN I
mdessuted to imbiesesilait 8. Ibiet condultidimy b wrishaesh such that
fresstiredhisnsifiet ¥cis essotialgsmowmitethto adeptgh3 %5 @ijg,pportah pressure
ihtenéifiedEs incheliii@itpowidr amtplsesd acessonieangight weigh 7 S4ens,
1HhOS & RSir@PRSIoRIeN Ieeskie ivwisiiafs7 d ickse 48postidée to the axis of
RGBS PR h&3ssBHBNMidH AR Busdd 13k, HyWevetiveider to maintain.
Rl aécgss%'tﬁgig% %?f@srshfeﬁﬁﬁenﬁﬁ&%s 16t obbdgn &R, vertical axis
s of ise

essur ec | N §)7 S;daot | ocated on the vertical
(glﬁaisag%is’ﬁgtéglalge traot eelr it is offset to one side.

The outlet of pressure intensifier 57 connects to an outlet conduit 59. Outlet cox.lduit
59 has a downward extending portion with a tubular seal sub 61 that is in stabbing

3
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The outlet of pressure intensifier 57 connects to an
outlet conduit 59. Qutlet conduit 59 has a downward
extending portion with a tubular seal sub 61 that is
in stabbing 3 and sealing engagenent with the bore in
choke body 36. Preferably outlet conduit 59 is
slightly flexible or conpliant for stabbing seal sub
61 into choke body 36. A connector 63 connects outl et
conduit 59 to choke body 36. Connector 63 jsS .
apd eeadinglshgagsmeppwith b Harbore i ke Body 3 Peedeahiy et 2‘1‘?8““ >9
iaslighsly dles Blodr campRavt for etrbhing sesharat et/ dwke be y 344
@ngectors cohnapertdlet cmdoft 50 he cikike body 8ptfortingeint 63 tshe
prefebWod fypé drarhtremotehy sssaedwith shei assistaadel of ag RQY Gleaate
(k@wﬁw@@d@IIfIU|dto flowfromtree 13 into a
production facility normally at the surface of the

RRLEY 5:1}’ WP 2R& St BEFLEA. T hBodiRBREhe rédaRiEormafbn pressure

2558 "E/s%ﬂ+ érft‘[@é b dsg e fAD W%M@eeﬁ@ inR% predhdionot
o %1[5{{1? réor%ngy %trt ¢ St r?ace %@ the‘%y §re@v eﬂ% ety d ﬂﬁg ﬁﬁgmeraadapter

preggurg jniens @r 5 % GS%V%(U'P%I n eg on
Fhsatee by INgERd g OE a@@s? 3e B em8‘fmt drel i/
ofitige d3. Shakts bpdy Ve veopldpayed hekeingdh éﬁt&n%
ApdoBStiorfeidedwatr il ve B beigald kerrlesedpad Yeluss
dpehéch§hd produptiopr Dald ctdubhflpwre te8ng Ahdp m@ducﬂﬁn 89@#5 and
omit frgowsl wiag 3alvand ant ¢heothoke caodained wehinahokd Podynidk e
body 36. Wen the well pressure decreases to a point
Wh@ﬁ th'etwelll%ﬁkﬁu@dﬁqi&éaie@ t§ ﬁfﬁﬁu trat it dacks adequite pradsidre td Aew
ﬂ;lH{i @t‘ﬁ@ suxtf , ARehathaR): Wil dosd wses2dl 2%S121d 329nd Enove
tﬁ@er c?aﬁl aNdeh 2RSS 3 tl‘H@ obdr8®r FAkbVRS (HQBEkSinS@Pf53. chbke
3

tﬁﬁ e @%{J}E %elji Svel ﬁlﬁ?th'e@ lfll:;a‘gm K&m @Qﬁig a®Bter
flfl%

n@ A e § HSW y d
ssszllél;‘lag? $h tS I n%%;,gfonneg{s a V%t o©
¥|‘ f’ﬁ

raandéelﬁﬂfapd |S¥ah%3seaW% H?é Depyigr uses
thpBOAM tsrcopbent eennscign 4 teehokg bpdy 3 é?%mwgr awa dg? aoo
waglht of peseure swensifiny|y asses thypedheadgpig 66%3%@@ trefel Ligkt welhead
hosisiag 11 HereREABlY,mocompecented tireatomarwagB iares duedR éheo‘d@ilﬁht of
p¥ssu ilensiner I passaseo duskettody B6.  wei ght of pressure
intensifier 57 passes through adapter 39 and tree 13
@%Qngﬁdlcé hﬁ@ erOHSHR viies P7, @0es ritldy45, and closgsgnedictiof
95193%5 Ay b @m&l&eco\fﬁm@ bt [BEssuRTigeasIfier 57
I nra%esst Ipalt%gr A Tro p Ipc Sd 96 Vo agﬁmd@ﬁ)% fldv BhaQe,

%glge rﬂlreg w\ﬁ%n ure te 1ts 59, 35
Rr?ﬁs%gé %Bﬁ %\ agg! adﬁ)tglggzﬁﬁa%ge 4|:?t chae Ib asg ?1831 Bl %va\(lefil
g/sé}qug VERtRL PSR f% ’1@? ine
m@@w@n poi 3p |aad\/prqdﬁéf10lertghV&ﬂ<V§ Prisleekiebbine st Hed
mhéustiopevieg Valye pt-essure intensifier 57. Condw ts 59,
55, pressure intensifier 57 and adapter passage 43
Rledsurein@ntifipesbedulduispat bmpluyedwedith a wéllihat ad qyglhole
éléB‘nM bump ishipeadedasthagevaend Shabirmy 19. 11l ey inslanceh thes
U wBEIAGMChE QRIITRAA to3Be apstrRhOdfigtd 13) andl pepssure
M@hé’lﬁe 27 oulRlha6kert P¥sduRestifettyetoGfow the well fluid to sea level.

If the well is to be used for injecting fluid into the earth formation, the flow would
be in reverse. Pressure intensifier 57 would be pumping fluid down tubing 19.

In some instances, adapter 39 and pressure intensifier 57 would be installed with tree

4
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production wing valve 33. Pressure intensifier 57
could al so be enployed with a well that had a downhol e
el ectrical punp suspended on the | ower end of tubing
19. In that instance, the downhole punp would [ift
the well fluid to the upper end of tree 13, and
pressure intensifier 57 would boost the pressure
fﬁfflciﬁntly tobeOM/the well fluid to sea level. If

e we is to be used for injecting fluid intqQ th
ISavhdn tresrldeis irdviallyt beang inglgl! %JJP& COB@gtier? FaEG ¥ %ré’?t was knowin
tRatebs weld fluitk woislil hivey tod pswied obBogstasiamg the Ripdhciensee:
Altdrhangly 19 could bs ovhen iamswanicetion wel sthemez@nmieie le 196 eases,
d dHoRE & riot @eedad initiallyd Coasdqusitthy, katerwhdnta ¢holie body 36,3 simple
MRS @ Qo3 otter hithidedlehycdul Bgutilivetial | ed. This coul d
be a case where it was known that the well fluid
‘tfvﬁ Yl feRavs %Qeﬁgv@b‘ﬂ%ﬁ:’e RfenkRs 5 2 thriniRifehdiRe RhOEHEAHON
cloaef valy i?e 59% (‘F ncji Eh & legcs ‘{\4?%@ e ﬁi@ln!iﬂ%l SLtipen
Gt ‘H

t 6% Qh 03%3"? DRER vt
Hoees ch“? b s e e R
PRI

—~

(_

¢ %‘E:H?Ffﬂo‘bl@ 6 tP‘? e yfanﬁfeﬁognﬁ%igg%wafpo
N@WMGe pressure intensifier 57 for maintenance, the
operator closes valves 27, 29 and 31 and di sconnects
T aptieus r88sofis, onmapheldesiraBiz to Teinstopeens o1d @pks bysaded s
tabinp ¢ tvixelifSinto prodedimkeutiogy 9 3his Tdnebeoipar atitout lgmeving
prédstiieaM@asifithsy Bssariing dbriadgpirfrolddapeedSaudeonnecting a
rh ot ﬁ)rh?i'af)ﬂeﬁﬁqaﬁgrefiﬂﬁ WERdavEsS2 551, £9%ndAf7t@en S tap aiirelindor
doflRd %[%@Bl's ahlf ﬁls%ﬁ{eﬁ‘@s @hn bOYRFcSed thfous $Rdey agihto tubing

fgconnects it in the same manner. For various
reasons it may be desirable to run instrunments and

l{lgib%ﬁbo%@grg élm%gat% glﬂggigg\&g (|>rp %?f thg 'éé)sef% (HCPtIGOP In
Kl dneach timpe OSSP IptSRYT pr Zkg errg e%g dz) V%gia o
i) sahélé@ﬁﬁé%ﬁéln eRgage Wik eI ‘P
redisien akgnmegy andiBanghiag Mam@ﬁam@ggg mersgq Ingsu ﬁces 1 d2
selbiuh @ 1t reolainsam sealinglyrengegerment with igoliedvady 8@ aftey @séﬁst
inftellationeSeahmab 6 ritas 4 sdal g exisionl6S: that esteodsupivardly and
Biniiaawaine @npedbnEh 0wkt eondoit 5Pdms afmdting cad serbénneott to a
(J(:)hﬁ%ct(;r 67. Conidcor 6¥.is ga6hvehiioml pitess pihe comicetvs ilfat éoes3iot
ﬂﬁ@l i OV&LEd Y fBI’ Qa8RY RIS ABBEe IMathatig@@ndebior B@Abersub 61
st sealingly engage with the bore of choke body 36.

Ig\} @oqﬁ%legt of F@ e’f ' \§1’1 Qﬂeﬁ‘ 'vgl:é'fﬁ&tsu@nﬁeﬁsqu‘l 57”90r¥n‘éctor 63

rg{%mé fom?,eg E nrfe o§ rﬁ asel Wit B as 1 a e f aft RC%\? Gien
BBy NSEIBFTER t?é‘ fr?%ogflect Ypg) Rl e§e§ gl B se
deaseciorsadoes oot iserl 81t GHDGBCG HaR g%lféﬁl&ﬁd%ﬂ SRAPER it et
regoniersiores imthe fisw smbedigens 7. Qut | et condU|t 59' has a
mating end that connects to a connector 67. Connector
MG, B shaws thieveventiomas aislied éaa piffsecnt tpeed peaducher trefolls
1B0twn dseierizental @epbolsrde. Weilhseldidusiggioh inbasidaly éheohme as
A8 h8 EQARABSHRReEITBET 1, however, has a bore 72 that contains a tubing
hanger 73. In the first embodiment, tubing hanger 17 is located within wellhead
housing 11 rather than in tree 13. Tubing hanger 73 supports a string of tubing 75
that extends into the well for the flow of production fluid. Tubing 75 registers with a
production passage 76 that extends through tubing hanger 73. A lateral production
port 77 extends from productlon passage 76 through a production master valve 79
within tree 71. A production wing valve 81 is mounted to production master valve
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I'n the embodi ment of FIG 2, when retrieving pressure
intensifier 57, connector 63 renains connected.
Connector 67 is released with the assistance of an ROV
when retrieving the assenbly and reconnected when
returning the assenbly. Because connector 67 does not
need a seal sub, precision guidance is not required
with each re-connection as in the first enbodi nent.
FIG 3 shows the invention as applied to_a different
Ty Peodoétiqr eihgotl ver ltaoseeciito a dhakumpodysdla Whish 12 §pDg Fases
@phkidie 4 F-eenduiéb$ Hisadsdionsongecdon withihesfishaemhodiments ane
as the in the first enbodinent. Tree 71, however, has
BodRti6n passhfal6 60Mbinigmanger 78 hiang crovangeg prbﬁle $ hlotkted
Jbbﬁéiate@ﬂ’%@dd&ﬁﬁﬁ oft ¥hi MefikesTge hddbled  rt@batesluginbdinaily
ﬁ@ Hend retH@%ﬁ'quga WikelfRt TRE 71 hafa ntintife@89 8 its pidrrgd
{&%?{1%21?’@&{91]%8? §Vf pr'? 1' N8n gﬁaﬂt&rmlngnd%a)n thdat] . AYhRACHE
ac

egg nal hyd Ygd% nidc %tfbpé'bnmié{ to f4bi ng
%ﬁ%ﬂt Lo cﬁf‘;&ﬁ %?é 0 %t%g%sﬁ%}z\ apl lmf 4°"
d
pdistien passagm Bat segisiees wih s rg& rogg cliof
iddreisplationivalye Valppéa Seﬂli?‘?b]f?dﬂhg &% artedo%t%w ghin groduction
es9@rA vahbveal§e codd bPngsduniironf Miagoval ve 81 connects
to a choke body 83, which in sone cases could be a
A MQGWbHuctl@ﬁ paitsioussedds fromgnoketibnhomidtbetweenfvialvst?7 and
gapodli ARipter 91 BEcreluBlyi AR apRBERYE0T 6n &1f uppidiend ttharwgeives’s
J@:@ﬁs f@“@aﬁkeg rddfuefiod SorB701 @mat@sto abawke cadditall07. A
ffP Wy E"dcgrd QL tsuzgas aP 6 PEdd SeBird ifitenslapt AW, IsxohBERIME a
ch LN ywh CB é I sl{ogef 1B 8 BYar i Qkdv8e. Outlet
3]

Cgﬁ %1}( ercbe g éhe Q E epre ﬁretig%ﬁ ﬁ@ln @ﬁ%@t%doﬂﬁﬁgl 11
has & O’?Jilwa ngaao §v1t as§ ng 13 s9 mgly
PR e GPIRSHTRLE Y Wﬁ ohe #ﬁﬁa?e

89. Adapter 91 has a seal sub 95 that extends down
Tnrtheorseatidnmy theenybesbmeritoN\RLE h3, sy el bt fheriv h@@%&éﬂlﬁ\éﬁ

frodicivg Wwith gefificiz8t praskapt erflagd whi lugl to sanf@@q propespiag
B6uéthedse rRigptet er, provstird istendifiauld9 abd fite r:ottdmetslebV\]! 1gfwould not
Wl@@dﬂ&t duBea. Thstiad, a Mbke $@keath@shyahyeodd bahetated in choke
fgb exﬁ%teme ﬁ'&e (ﬁé@hb@ﬁp@@@ld%uma&dm eebugipenend of tree
of ot Qbtlveh) %dl’@@éjldcélteh ireproBie $1. dge fluid
u V%H@%d %qrttl'lr()]tgill R LRRES Hdk@body 83, and

et'ween Vva 9/ and plug 9

9%% ?ﬂgf
H’a?p‘?rSEi Cg’fn O@Flé?ably has a nandr el 103 on |ts upper

end that receive deb C 105.
B squeeHsro Jot Vol dapleh BB ST RLsc ﬁ‘f"éﬁ?& R ﬁgfg f pupyfhe
oqoera‘tqmowulml@nfcaa@eca BV NOTHOWNZE tEred KL GQpegator
dloseemslived &, 81 oghwhglqygnwémrg@uqh@n Ppﬁt3§k@a’é%ﬂla@| Mam pav
malthi. dheioperpraefrenatdsyhsintrnad tree hamthreughihreorises Whiledepying the
dowiiphg. withitilcedwn pofittud 1. Wit thie sssgameof ed RQYV ttheoperator
@Kol @ the thNeain st Rorh e eltshddyds. TROopetutbt itn comabies the riser
HRT0Rerd QMINEY ¢, @Xds Qe irIehsERS: 11 09 BndMté BorRlutead7,9ub ad d Bnit.
%gllagub%sbwﬁllﬁ §§e%ﬁ§gl§ eRb 't&tﬁhg/ harlget Bore 18 k@oﬂﬁﬁdﬁér 83 will
%g ter]911 1n%?awa O&La$ s SG\I/lllcs@dT)dslébﬁng]f} Intd CheIRKES choke

3°Connector 115 will connect outlet conduit 111 in place. A downward force
due to the weight of pressure intensifier 109 will pass through adapter 91 and tree 71
into wellhead housing 69.
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In the operation of the embodinent of FIG 3,
typically, the well would initially be producing with
sufficient pressure to now well fluid to a surface
processing facility. In such case, adapter 91,
pressure intensifier 109 and its conduits 107, 111
woul d not be |ocated subsea. Instead, a choke insert
(not shown) would be |ocated in choke body 83. An
internal tree cap (not shown) would be |located at the
Thepperagndeconneatethe ripar 4t diis esite adppirsmeangpel 143 ~pWé}‘E 3( not
veirding Yoohatht dpdretor capadves plug Y9rfofmi fte pesttiomahw ve lajerd
phedictlof b1 OULTHetupetaglt opatswedve T, thed r@hovastioergniphs
e filns Thakeikedy pBd, 9%dbdve prodactingroodifdt Adarnbietuthe
drdPeplub oliBeREESRIET @ pEdTRe B®1d thel ppdiéesbove production
15 %{{i"t ?@f,lt%i?@nﬁlz%ﬁsoplﬁg g9 THR rRePROSHEVediddRieblii@p 105 is

iog@{e orag conhect a riser (not shown) to
ree mandr . The operator closes valves 79, 81,

OB S B SR 0, e £
heBo e b s e bsanan Sl R
neesowii Ipeifigrel 097 Progyurgyintansi igs 40% puppeths £luxh w‘-‘z@%‘}w ‘h@ 1
thpeglatioke hodyrdd éxfo thellenbke Aditer paprgsit kekdiEddy, 'd3.
ahbi @respee attensifidrd O tiarsovesse 2 hepass Sew patind | ower s

adapter 91, pressure intensifier 109 and its conduits
PBsbureIdtdnafiedl 09ndould alSe@jeraielm @mnbihdtionstidha deanlialgl y
Al SIMMGsibRIGEp ReF@RdéBon LONREATON tBBasskhbly is arireced
RAARELioB IvdI N pRIsAGS intSRHier 300 wbhR Webdte B b réeakidigétion
Anﬁtﬂ%i&c Sulﬁcffo%v BbnG QK@boo?%yt_o%?’ess@ esdiQsr 109 dwhich lpumps

pl ace. A downward force

¢] t1e 11 1
%@H?\gnpﬁogu&tgc?ngﬁﬁg I7t|c6)'r essurle intensifier 109 will

pass thyou a ter 91 and tree 71 .into.
R ossrrg gl (Ghe 9 je P&ﬁé“rd 8 Qe 1 Pl pered
andiiestaliedanitialln alape dnthiesRdy efn BYIISHER? 'COW‘_‘PiWO g
typicdlly henised farciobe bedsnbly 6T SMeyNereSHiR INEasifgs (EI tgAepair
abeplaselinther arieratpr astiolesiagisep semove plugrbanserarscy rops ALe
vl rewd plugtrhefilersdmitematehye phigdfreopldy refepssd lomestad andggset
iaREbwieplog paltlls 8Pl Tig GBraabralienpaged uatricctor by endi@nnector 93
DtEFipedsehy asstRBly 6 fiesMurfabé) The optidtod ehendewers alteabsémblm
WiiiPh hég oBrephed PRsRPS inkdndiFiep POV grdrepeliscthe pRocessat er al
PR dpe gp]r'hag BRI it Ny o ROME 0B striBénts b Qhirelific or coiled

Y % And, e ?/'r eﬁl&é%gis'ﬁ 1 NPl InBE PR aAstaPiAhandrel

L.ng valve
i

o
tr N Yot
fial _ _
t t}él% Qilg eR BYnQYS ()Ztﬁlg)ug%ﬁ%g sie%;p%u{ﬂgﬁ\ggece%{%o\% Ifegﬁ]é fools.

roduction bore 76 throygh S .
LR, oL, PR PISERIE, 994, 896 180y, B
senltsshdil $'ihep a 304 splmpisnsiere] £ talpxisnds upyerdiand fpinates ina
donventighalciubkes Hiolipe 88niagton 11 heCannesior | heemappssewed to choke
lpas SagWheh retdovidy ahd reliGTllidg dressaradineneigisut @, connection 119 is
feRbRAShE r&onA@9cd hsisadr eat e a bypass fl ow pat h.

Pressure intensifier 109 could also operate in

TR NAathRE s WelinR BB Lenstrat e i Adcatdafitdowih sietiheention.
WP $SRGRG €81 Qhd SRh% 1276 1, halig aaasiapRhyper 328 tsbdled
HEER. Tree 124 lands on wellhead housing and has seal subs 125 that communicate
with a tree production bore 127 and annulus bore 129. Master valves 131,133 and a
swab valve 134 are located in the production bore 127. Annulus valves 135, 137 are
located in annulus bore 129. A production port 139 extends laterally from
production bore 127. Tree 124 has a mandrel 141 on its upper end that is shown with

7
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as an injection well, pressure intensifier 109 would
operate in the reverse direction and fluid would flow
from choke body 83 to pressure intensifier 109, which
punps fluid down production passage 76. |If pressure
intensifier 109 is to be utilized fromthe begi nning,
it could be lowered and installed initially along
with tree 71. In that instance, a T-conduit would
typically be used for choke body 83. For renoving
prayeble debriscasilftBer 109 to repair or replace it, the
operator attaches a riser, renoves plug 99 and Iomers
Rresurvintepsifier 145rs momlntﬁrdnntpgru@y profiil¢ ef ®%. 124]ip epmgrugiogtion
Withigro88ctioaipoet 130, Aglreqweidn winyweried sarhchsrvebet3s afilGr bum
) wuRE@fHrés8ud fnteddifieopBItalk af igilean gagesnwatioevitbia fIbid
18R 49 FHNEY 1%1 A3atefdd irj8dtioh @ME Sutine 1 2 Pessblry intensifive 145
é? bAHE sa B?ctsgﬂ're ﬁrﬁ&&ﬂe@‘ﬁ@ﬁ@mf)sﬁﬁ semdnd 109i(FIG.3).
wev%lrr 1{ f‘g 913{ § 5?&5&'&%&!\/@& &R frdeer41RImansk hapRakike or
%l & I‘ﬁ%l%ll‘e th%%elﬁ E %lle d'i eas ﬂl EY QJ 1i &fr%ure
%Q i

mﬁpﬁm 5 re-}%e“%d g;gﬁ% § é%??% it g] Byt i
coBidea T 1 § BCUSiE M dPErodane el T i s t hen
renoved through the riser, providing access for
Therigvdntien hawsignificamt @dvantages. ppaitiag tersulssediumn fy the
restbeliofthet trachdil izesthe ieniehsive steenEth@f the trgqmangjrel to avoid the ‘
1ieBd tanpesiallys@abtrsadd 4idortingSrames €Bie sunp asxe¢reblyicon by 1epdily
ihialledantieneisyedporntiaatnte T askcably alews acorss enthicdreal
SbiR8 8Ad RibRRY dnABlus IONe&keTer bbSratiG@nect or 15 remai ns
secured to choke body 83. Wen retrieving and
Wehd %%Ménﬂ n Bﬁf@e%ﬂ lSBowh ‘irﬁ&ﬁy hicgy 0#99 for@QNAgEdul PPe dpbArent

J lilcffg tsllf g?ch K& a tﬁeﬁ(f Q'ﬂg&toq i ugonst regg’oleﬁo various changes

L ataten ebnal LIpes “hedsi

ﬂ%ﬁ] %%Ilhead housi ng 121
is the sane as in FIG 1, having a tubing hanger 123
installed therein. Tree 124 | ands on wel | head housi ng
and has seal subs 125 that conmunicate wth a tree
production bore 127 and annul us bore 129. Master

val ves 131, 133 and a swab valve 134 are located in
the production bore 127. Annul us val ves 135, 137 are
| ocated in annulus bore 129. A production port 139
extends laterally from production bore 127. Tree 124
has a mandrel 141 on its upper end that is shown with
7 a retrievable debris cap 143. Pressure intensifier
145 is nounted integrally to a side of tree 124 in
communi cation wth production port 139. A production
wi ng val ve, such as valve 35 of FIG 1, is not
required. Pressure intensifier 145 has an intake in
communi cation with a flow Iline 147 for supplying
water for injection into tubing 127. Pressure
intensifier 145 may be the sanme type of pressure
intensifier as punps 57 (FIG 1) and 109 (FIG 3).
However, it is not designed to be retrieved fromtree
124. Rather, if maintenance or replacenent is
required, the well is killed and the assenbly of tree
124 and pressure
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intensifier 145 is retrieved. Wiile pressure

intensifier 145 is shown as injecting, it could also

be used in a producing well for producing well fluid.
The invention has significant advantages. Supporting

the subsea punp by the mandrel of the tree utilizes

the extensive strength of the tree mandrel to avoid

the need for specially constructed supporting franes.
The punp assenbly can be readily installed and

CleaANI®ved for maintenance. The assenbly all ows access

to the tree tubing and tubing annulus for workover
operations. Wiile the invention has been shown in only

1 Af eivs@fwélt sssérablyscomprisip alsdbise trap pesewhly hayvingtapstacal

pakdalob @thilixetal® etehdinpappértant Sowatbrawhes; mistilesgta presstirg

ARG BB thi i€ cothe¥RE kOUR tRbargably, thd ﬁreMUrdieteaxiﬁbwﬁgavfngﬂn

A e RCARGQEd foBe LR BEINGR andBa sédofdl IEit; altubdlasbidaisenaljacent

i€ tree Qs%érﬁmg' Yhe tFRTRHoAY Rving 2 SHRSE davifyoRitias Hestby
v I @ o fowegg anciD %hss%@&l% ap’éﬂ'n[ r bR ER 1% 2! £ a third

ap et did 1 dvier Branches, 43531 Bl intensifier and the

R &SR qlte‘ipnfl?fé? egyvge@@ﬁlg S?ng’ 0, 1 Iﬁebt rec Af ‘?Hfé’gé’sembl

thisg ppxt @& thertebulanhady; 41 Y%i‘é%‘i?‘ ¢ lowe pragy O.%r hrouch t}}l;

sochateheaglased prbthg prspurp AR AYOREY ﬂﬁl s.thrpugh the

conthuit and brovigeraidip aewinel pasyage i e tige aespEPY andae HOBHNS,
body having a central cavity with a first port )

T, die el ledsdneb] ¢ hecokding to dnianthyheaeis deolint gseambly gpmprises: a

€RIY¥AS hh@Rg ke eRtefrabimrniuie prafild fanteiondn uppertportgorceribieliree

KRINGRE £chdRslBaN ahdeors 86 aperportionadf thdreeepelysmd gonnects to

th@ﬁéﬁﬂﬁéﬁl‘l%p}ﬁf‘ BrahBebeihPdcated Withirdthe abigptértibud wherbing ghe

i i 8tddQUte apReh of the tree assenbly,
I%g Pﬁgﬁéﬁﬁgﬁ“gﬁgﬂgt and(ihgagressure intensifier is

B A, i e o
R U A

apserplpl¥ i@ ihs VEHcat Pas8Re8ssenbl y conprises: a tree body
havi ng an external annular profile forned on an u

er
pAteivel assenbip atqoading oelpim dnuheipinaths pedPoftpdihy Hggﬂgm
itentiffier cympisepan titdwe offthe pressuredptepsifiyr, andithssperagtrorief the
progufy i@fenbiier ¢dreprisppen obtteant thelpesagre ienst et; sid the thirdyeort
Sdaph®hiar 85@ Wigsksan tkd of pieagbulacbddyt @misthé seond port of the
{IBYG ﬁéhl%té%rﬁﬂﬁﬁesaﬁ?@lﬂ%f of B tuBGarbellY, sasie fibld/facingfinnthe
Qltl fi a}e ettic éasgf%erls bResRIZBS BYHR réds@RSheh@fier dd flows out
{ % 5 ¥t %ﬁ Ghb

er a b%Bhe Passage to enable
%@?dpron1a oveléﬂgh'Fgg%ﬁgssenﬁiy to the verti cal

assage. 4. The well assenbly accordi t o _cl-aj
SrBRa astoply e Foina B SGIT  RTERL s et
iptswpitics eampiives AR QR of therpaesspiedRGRaeT, and e progn Pand
prissuseiotsnsi figoeampsises Ae intaeed dhg ressHisIREnsTier apd ths,(hud gort
afithoutblub body edreprres e anidetioftherishylardiody cand thpgecopd port of
e ribul@fbotineompiises an itdedyf thotmpnias bedyapo that ﬂtud(ﬁ_owlﬂé from
fhe Blokwaine o dhye tutaiiat Hode isiafeted byahd pessurhiatensifistinge thsody

GNP bafiae PO tRe trbehssemblyhe tubul ar body, so that fluid
flowng fromthe

6. The assembly according to claim 1, wherein: the conduit stabs into the third port
of the tubular body as the pressure intensifier lands on the tree assembly.

7. The well assembly according to claim 1, wherein the tree assembly comprises: a
tree body; an external annular profile formed on an upper portion of the tree body;

9 o
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wel |l up the vertical passage is pressurized by the
pressure intensifier and flows out the second port of
the tubular body into the flowine. 5 The well
assenbly according to claim1, wherein: the first port
of the pressure intensifier conprises an outlet of
the pressure intensifier, and the second port of the
pressure intensifier conprises an intake of the
pressure intensifier; and the third port of the
anuldapter thbioldydscomtpe upess parfionufithe tr@qudbi and gonests gy
aofile! the adgearitvipgra veodcal p:tseageub@tlreglstbﬁdyltfc@iﬁﬁﬁﬁt@@lspaawge
df ﬁ‘ﬂléettreeocfodyhﬁulelibﬂ hduptdp dechyls o8 thet ttboidly Lhel pfesou ngersifsm
he hb@wd Reanteu flﬁtﬁteﬁ wyuhesdapadhils thejdepteei boingtlbreered
19{06‘6?@ EndnPiveRshd & bddt shd WRere@hd u%ﬁk bRasisafhe ake t he

{ & assenbl y according to claim1,
e%%l 3318 ecyglonglﬁ(?— srt abs into the third port of the

f{ ﬂgm ar g@ﬁb arsd.}‘rtlght?a c"?an%s’7S Wh%rélﬂlf‘rﬁ?%x‘fl&aq i Fié 91% tH@a(IaB?er

efter\%g)r@} ¥ppe gn £ tge % e Ooresere 1&% § %? ?ﬂ S
ver{icak passagg in ag r B%’foﬁﬁﬁé Fior° C%Sﬁ ﬂu%ﬂot ; a % or t the
WWU%mewﬁﬁ%en -an adapter that |ands on t he
upper portion of the tree body and connects to the
Priofiibker welhessanthlyt eomprasingi@ sabseartiep e exirina sgaulphprpfile
foagtdoefsupper Pottioe of érctticeal vertissagesagoextenbing free lowgr
Maidrend the o dapibpsr dndnd sheareetfhecdnieenibaithg, witthestping 9§ bing
éx‘i@n%[h%‘ 1B’toeche V\kﬁ' NotdFBIaERde rothande sxtpiding &dmbijie vértical
74 h | PR ERichforDeIN thell Q¥R fidsadering extending
le{é%a%%%? hﬁ:ﬂé e Hfovl pRE %ﬁl an & ar‘d'*?@d"lﬁg RecbigclgRpekapter
tgétan gges t]ée £ pc‘}al%on 4 o%ndl To Qéttg oﬁl@ €the adapter
Wa PRssags é éergtl?t rg|w1 lsqes‘ Y &9 r?% (9 0 h 1@% and >g)gress%re
1p’g§n§ﬁeu;f§16glpte Qm%r élllre é?]tanﬁlﬁeé%aem an 1 c%rﬂ dit
gndtaarpsitles endpig, Qﬂe l??é“g RPBPESIELE E@ SRS ipfpe
adaptendigpotber Qfdhwmuueb%g Wréﬁspteéé%t%%e%eﬁ gh the
adapter to the vertical passage in the tree body.
. Shbasembiy dccaskentol ojgimchnyheiedi thy:inlgt eugyié és qqné@stedaw the
gustae matheadaptear profile formed on an upper portion
of the tree; a vertical passage extending froma | ower
£nghet ssteHﬂ’:ﬂ)t ﬁéaegrctiﬁ)g @m%&m rwk%fﬂﬂrtl ﬂ% ;iréb@uﬁehtﬁen%ﬁer is motunted
a string o ubi n extending into
@%ﬂﬂﬂgvﬁlj%ﬂ?éﬂ%ral passagg in the t?ee extendlgg from
%%%&%&%ﬁ cc&fl Ssa% clai agt g@afe‘?ﬂﬂé Sﬂagsa%e W e ada terlteécéends
oANSPRP] Gpd fz;)%i‘ﬁ e gl he presSYIE ﬁ o o the
pAsHREe @t HigciIPRE f‘rnécoé pheadapter (proyl B 103 ﬁ‘f% s 8‘&%e e pflapter
toppetubpwti on of the tree and connects to the profile,
the adapter having a passage that registers with the
VE IMhie asdenthis sagediod totdigmt 9, oeerein thepraigkiiat ghe pressure
infneifist Hasets tiongh eltk ddapteh® thdape.er, the pressure
intensifier having an inlet conduit and an outl et
ELNHethodVPapA inks HRe @R b iR dRIangbeanre assethbl ohdvieg a
gle@ﬁga"l‘%gss% {h BRERLs with eheOkd1BAndOf latdh@ pasagelichding from
& VediciD pasgagte (ggnll&mﬁr{ée €) %Sﬁrggcﬁﬁé fhe lateral passage to a first port on
a tubular body, the tubular body having second and third ports in communication
with the first port, the second port facing upwardly, the third port being connected to
a flowline, one of the third and second ports being an inlet and the other an outlet of
the tubular body; (b) lowering a subsea pressure intensifier assembly having inlet

10 °
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10. The assenbly according to claim9, wherein the
inlet conduit is connected to the passage in the
adapter. 11. The assenbly according to claim?9,
wherein the pressure intensifier is nounted to a
sidewal | of the adapter. 12. The assenbly according to
claim9, wherein the passage in the adapter extends
to an upper end of the adapter and the pressure
intensifier is laterally offset fromthe passage
dndeutigpendwtsdnoftht ke aad apurectingthsmosssde Wélﬁﬁtlﬁ%@rssembly to
taE GeSSséhblgugth thaethadep hesemblysupherts thiwsight eBthe Prrssure
aeaant Hsaes1orai Bae bOthe kaidnit®is cneewédmitherewerigrat paspage in
th@{%eé)a&ﬁﬁﬁy bher bitheRsAduie ks Passesd folthesgbnd hert afitptmular
i 9 5 lﬁ@ckul ﬂo& {HRLBR theQhteRP pégﬁag’tganaro@ssuﬁg tHe@réssure

ﬁél e f‘ﬁ“ ?e%s@éﬁaetﬂplﬂﬁl m?f afong\WeTdvipae between

Resage 1n 8&% ﬁlyvﬂnﬁ hnd and a lateral
rom vertlca passage

co r|S| a),. conn ctln he.

“B aw% ass% 9dgugttas rrarmb sﬁeﬁfﬁ% &%%Egﬁm%ﬁ ik e
1@1@& A therpressuisorERs! {5 axssmbbnIEadhcoRT!
dspanshly pedt eQnnepfangsiae gRdet seRdulk f é hBFeE G l%qng?l 1ef ﬁsée‘i“h yigfo
salirtg dnepganavmidichesecond pert pf Gaititndar bode of the t hird
and second ports being an inlet and the other an
Wl Themetfod dob@dingocmim B dyheréin)stdpaingfuirthgr eongprissesecuring
@ﬁf&é&&@lﬂté’iﬁﬁfé‘é hfsemibly@sanihylahgsbngl profiletfortied @rwh upper

dEdrhopdubdssmbRt 0 the sea and connecting the
pressure Intensifi'er assenbly to the tree assenbly

Fjﬁg "taﬁodtalg ortd[n%fGto %ﬁaﬁﬁﬁ’@' \)é]éfrgﬁp aeh %b)tfhﬁhé’x\’%bﬁﬁihs&f rbN@ing
¥ "\/\F? HI sséfl

Ongs BF ot dCt‘aH s
e e ure Arersif

@ﬁ}}%ﬁﬁ{i E\Eﬁ%g}g 4ipo % mj%ﬁr%‘ QS% ée%%f He Cpr% Sre 1ﬁt%ﬁs1ﬁer
asapdiy apd e tEe ARkl FO“‘H@yﬁ'%ﬁﬁe c) blocklng
flow through the | ateral passage and operatln t he

I dsisethed of intefasing with fewdedr fome wpprayireshe §‘§1§ @ eKfgmal
drinelaf proifidle formeil g aaluppey partfdnoitled tieds@rviketeasl pasprge extending
N&h hilowbr pasTagetréanotahepperend af dertideyfonerdnmhricating with a
Jedi b1 t0Bing LRtending inEthodelacadaditagl pasadedn theltdse extending
HOR TR %r§éa@ as(sQée CRREMSS SorBMINIRE (b NFotitig a mhiatlow path
\Qfﬁrﬂ {1 Perc@ HE &hé HafinSh beth RESEAING ¥érhMukhibion
\Evﬁlé heq a? %Q % 9 n rlz?t@ral ﬁ)‘?rme)fre@r@) pRIVIERSE hNg
;gg@sgw pinsi él lm et con u1 uc%tﬁlei &L%ﬂ rfdecronnectlng the

@bh
il MO AN i § @%iﬁ ?ult“
with 2 pawREs 1 1B adppid) th f‘ﬂa o) *?Fher pc”? Omhe
feeanisluthe naptean sl fieafapieigegisiering e;wfél %ﬁ%? rpa A iRdHC tree

priabihetihg thwealapter tntha ppasile; (Boeannestingrthe pdet 9fé ¢ conduits of
ths peiiiry intdikificFhetorvedl ngebngageored! wih the iekenitaple ghereby defining

YhEsagd flow pherextdndifoudhere recmprclsthsoyghdhe priessyre iatensifier
a&ﬁrédh } oRBS SadCali fasdape inpthe ssetraadi(e) odiifd Bow algseghbihy;
peﬁﬁtaﬁ@ dafstHot MEd floGaRRLE @& préRuRrihrgsifiet ol the
&HQH¥P verti cal passages of the pressure
tensitrer

19. The method according to claim 18, wherein the the inlet conduit is connected to
the passage in the adapter.

20. The assembly according to claim 18, wherein step (e) comprises supporting the
weight of the pressure intensifier with the tree.

11
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assenbly and the tree assenbly and into tubing of the
well. 18. A nethod of interfacing with flowto or from
a subsea tree having an external annular profile
formed on an upper portion of the trees a vertica
passage extending froma |lower end of the tree to an
upper end of the tree for comunicating with a string
of tubing extending into the well, and a | atera
passage in the tree extendin fromthe vertical )
YPagbageemblyecoedgdo skwpriSsvhgrein(thy Pispes BitGgitigr ARMprIses
4 dompremdihfor whhpressingl gavasugplicalap figo ingees patadhewell.he mai n
flow path being in fluid comunication wth the

| ateral passage and extending laterally fromthe tree;
(b) providing a pressure intensifier with an inlet
conduit and an outlet conduit, and connecting the
pressure intensifier to an adapter with one of the
conduits in fluid communication wth a passage in the
adapter; then (c) landing the adapter on the upper
portion of the tree with the passage of the adapter
registering with the vertical passage in the tree and
connecting the adapter to the profile; (d) connecting
the other of the conduits of the pressure intensifier
into sealing engagenent with the receptacle, thereby
defining a bypass flow path extending fromthe
receptacle through the pressure intensifier and
adapter to the vertical passage in the tree; and (e)

bl ocking flow through the mnmain flow path and causi ng
fluid flow through the pressure intensifier and the
bypass fl ow path. 19. The nmethod according to claim
18, wherein the the inlet conduit is connected to the
passage in the adapter. 20. The assenbly according to
claim 18, wherein step (e) conprises supporting the
wei ght of the pressure intensifier with the tree. 11
21, The assenbly according to claim18, wherein the
pressure intensifier conprises a conpressor for
conpressing gas supplied to it to inject into the
well. 12



