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APPLI CATI ON [ 0001] This application clains priority to
Great Britain Provisional Patent Application No.
GB0618001. 2, entitled "Method", filed on Septenber 13,
WOoes/2€h i s herein incorporated by refer ePcBUS2007/078436
BACKGROUND [ 0002] This section is intended to introduce
the reader to various aspects of art that may be
related to vari ous gapagtARPINIEETORESENt i nvention,

whi ch are described and/or clained below This

di scussion is believed to be hel pful in providing the
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treating a well, particularly to an oil, gas or water
well. As will be appreciated, oil and natural gas have

ef fect on nodern econoni es and soci eti es.
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Pattiearly insamgl, gasmpywater atedl- 1A will haappnraiatacs 9fl g naiural
géé hhidg &Bfilfugﬁ ekt Bﬁtméﬁbrﬁ%%lbﬁtlgﬂn%sanc[ 0804ileAs W bider to

e appreciate vari ous contro Ines or other
gespdrresiesnant r such natural resources, numerous companies invest

significant amounis of time and money in searching for and extracting oil,
natural gas, and other subterranean resources from the earth. Particularly,
once a desired resource is discovered below the surface of the earth, drilling
and production systems are employed to access and exiract the resource.
These systems can be located onshore or offshore depending on the location
of a desired resource. Further, such systems generally include a wellhead
assembly through which the resource is extracted. These wellhead assemblies
generally include a wide variety of components and/or conduits, such as a
christmas tree (tree), various control lines, casings, valves, and the like, that
control drilling and/or extraction operations.

[0004] As will be appreciated, various control lines or other components of a
production or transport system are employed to provide a path for hydraulic
contro} fiuid, chemical injections, or the like to be passed through the welthead



production or transport systemare enployed to provide
a path for hydraulic control fluid, chem cal

injections, or the like to be passed through the

wel | head assenbly. For instance, chem cals and gases
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wax or other factors that tend to reduce the val ue,
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read with reference to the acconpanying figures in
which |i ke characters represent |ike parts throughout
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Cross-sectioned view of an enbodi nent of a subsea tree
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with reference to the accompanying figures in which like characters represent
like parts throughout the figures, wherein:

[0006] FIG. 1 is a cross-sectioned view of an embodiment of a subsea tree
in accordance with the present technigue;

[0007] FIG. 2 is a cross-sectioned view of a second embodiment of the

subsea tree in accordance with the present technique;

[0008] FIG. 3 is a cross-sectioned view of a third embodiment of the subsea
tree in accordance with the present technique;

[0009] FIG. 4 is a cross-sectioned view of a fourth embodiment of the
subsea tree in accordance with the present technique; and

[0010] FIG. 5 is a cross-sectioned view of a fifth embodiment of the subsea
tree in accordance with the present technique.

DETAILED DESCRIPTION OF SPECIFIC EMBODIMENTS

[0011] One or more specific embodiments of the present invention will be
described below. These described embodimenis are only exemplary of the
present invention. Additionally, in an effort to provide a concise description of
these exemplary embodiments, all features of an actual implementation may
not be described in the specification. It should be appreciated that in the
development of any such actual implementation, as in any engineering or
design project, numerous implementation-specific decisions must be made to
achieve the developers’ specific goals, such as compliance with system-related



subsea tree in accordance with the present techni que;
[O008]FIG 3 is a cross-sectioned view of a third

enbodi nent of the subsea tree in accordance with the
present technique; [0009]FIG 4 is a cross-sectioned
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accordance with the present technique; and [0010] FI G
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production bore of the well, with a lower end of the capillary conduit terminating
in an outlet for the fiuid adjacent to the area of the well to be ireated, and
wherein an upper end of the capillary conduit terminates in a port for injection
of chemicals into the capillary conduit, and wherein the port at the termination
of the upper end of the capillary tubing is located above the wellhead.

[0013] In preferred embodiments of the invention the injection port is located
on the tree, or on a tree cap. In certain embodiments of the invention, the
chemical injection port terminating the upper end of the capillary conduit can be
located on a branch of the tree, and typically on a wing branch. In certain
embodiments, the chemical injection port can be provided on a choke on the
wing branch of the tree. A choke body adapted specifically to accommodate
the chemical injection port can optionally be provided, and forms another
aspect of the invention.

[0014] The invention also provides apparatus for treating a well comprising
a chemical injection line, the chemical injection line comprising a capillary
conduit extending from the production zone of the well to the wellhead, and
wherein the chemicals are injected through a port located above the wellhead.

[0015] The chemical injection port can comprise a control valve in order to
permit injection of the chemicals into the well, but may be adapted to restrain
the passage of ftuids from the well out through the injection port.



and business-rel ated constraints, which may vary from
one i nplenentation to another. Mreover, it should be
appreci ated that such a devel opnent effort m ght be

conpl ex and tinme consum ng, but woul d neverthel ess be
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[0020] In use, the chemicals are injected through the port 7 into the capillary
conduit 8 and emerge from the outlet of the capillary conduit 8 in the region of
the formation F {o be ireated with the chemicals. The capillary conduit 8 takes
up minimal space within the production bore 3, and does not substantially affect
the capacity of the production bore 3, or the production tubing to which it is
attached, to convey the production fluids from the formation F to the tree 1.
The chemicals injected via the port 7 and the capillary conduit 8 can be used to
treat scale, wax, acid or any other undesirable chemicals in the region of the

formation F or in other areas of the well that may affect the quality or quantity of



WO 2008/ 034024PCM52007/ 078436 [0016] 1t may be

appreci ated that the chem cals can be any suitable
chemicals for treating downhole wells, for exanple
scale inhibitors, wax inhibitors etc. [0017] i call
WOR00REI024 s a subsea wel |. [0018] Referring n'ék}//?p”tl%"qi{" 436
1, a subsea well has a tree 1 |ocated on a well head 2.
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&%ﬂla’r& Pﬁ] Lo %8:%w é’ys?ém The FIG. 3 well is a typical horizontal tree 10,
with the tree plugs 3p having been pulled, the tree cap 5 removed, and a
specialized tree cap adapter 15 installed for facilitating the injection of
chemicals into the well through the tree 10. The tree 10 is mounted on the
wellhead 12 and has a production bore 13 connected to production tubing
leading to the formation F as previously described. The production bore 13 has
a wing branch 14 with a wing branch valve 14v, and a choke 16 as previously
described for the take off of production fluids. The production bore 13 is
capped by a tree cap adapter 15 in the form of a cylindrical body 15a with a
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production fluids recovered fromthe well. OQher types
of chem cal can be depl oyed by the port 7 and

capillary conduit 8. [0021] The port 7 is |ocated above
the wellhead 2 in the region of the side wall of the
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extending fromthe plug 18p downwards through the bore
15b of the body 15a, and thg production bore 13 of the
tree 10. In certain enbodi nents, the capillary conduit
18 is at least substantially or entirely nmade of
titaniumor another suitable material. The capillary
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[0024] I n operation of the FIG 3 enbodi nent, chem cals
to treat the formation are injected into the port 17,
and transfer through the side wall conduit into the
bore 15b of the body 15a. They them pass through the
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BRURL0 Bhud°REs kP dihsrraL 58kt 2 Afiabfl S 3 bfer ond o
bHitﬁgeOboc@rS&J(rj b)as;eanb loy addniventanal elafnp sﬂtmd:m‘rduiitadz ig located
ent made o tlta|umora ui taple .

Pt o PRpsRas b o R A8 hedvea PsSoytaidg surface
gmrmqms =0 thé\llﬁ?sa(ﬂl@gﬂlrféﬁmﬁé axiaea?wemm he?ndnﬂm bﬂéyids
oke bo cates W an interior
B VRN RS B9 4100455 SRBIR: Boti 395 anf reh e B e HatiSen
b w.ﬂgtbaédcﬁchm@ é@PemEunhh@mé@ 26 wWarit @@éa!e'd']ust below

order to control | ow of fluids fromthe wel
the junction. OQutlet 45 and inlet 46 are fypically attached to condmts (not
shown) which lead to and from processing apparatus, such as pumps etc.,

adapted to boost the pressure of the fluids being produced from the well.
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[ 0028] The diverter assenbly 40 conprises a housing 41

wi th an axial bore 41b, an inner conduit 42 co-axi al
with the bore 41b, an inlet 46 and an outlet 45.

Housing 41 is substantially cylindrical and in the
Waaesoh¥24e 41b extends along its entire | engPGI/BRAOTHT8436
connecting | ateral passage 44 adjacent to its upper

(607 ea!ﬂ%s(sopl%k!%@d fllﬁés c&"r‘l@ IJE)QHé'pP&ILMoh ﬁoﬁ-;d@?teﬁfbrtﬂ?anch

attach pper end neans of

¥ aadnvr@m trmﬁwen@eraaﬁﬁulumés @@h’d%ﬁrt cqﬁ/wts‘l& aagteé@l ibREg 4éb.
1
e ? %&?c%?ia Sldé Q¥e E}%n\%l ?@ﬂ&gngﬂwﬁuﬂoﬂrﬁ P&SW? aldB€the

e surface o t He 1 nside su ace

aphvetionak cadkeboutiet Hybihe Geathuit thedowrt end of g oerbilithe?, so

tH8 clgg%ré% t%@rﬁa{ ﬁ16t8 \I/TMR% ganﬁﬁg%c%? gﬂd qﬂ%ugﬁséonhgamg lateral

pmlsagm d# andasuiletidb e Cutlet éS \Mrplwlw I¢adsstose ptaegs$ing mpparatus
el gw the juncti

B Aimon BF Tiordlin APt e Mol e ek proesssec

they argrdivirond piroagis S fnghammmdan lalsot showh) asinfesps oo here,

tﬁgﬁﬁﬁ;@gdﬁé’%ﬁﬁﬁm Shwg] rlr(?s?f ur & Qhndlie 44 Urde B5' Bdugh the
m&amoa&mwu&m&emmni Wh2Rd tHeyusre, repovstes edrmally

fluids cope up the production bore 33, enter branch 34
viganereeRtifRr e enter annul us 43 between conduit 42 and
ui ds are revented

a aI e The prod d
B8l DA aapllkry  BRaTars Corii, o BT EB A eRRECH PRt 57
bbbutghea sigahatladt tﬁ@%tér@v\ﬁéss%@d af tHrB@g?ﬁm%C&HﬁuIMB $8e wing

are forced upwards into the annul us 43
t?rﬁa@maﬁ @%W@&rpﬁ@dw&twg%m HpePRguginy faamlge'%ndz@own to

ikt bﬁiduém %‘nBaH Yod QAfited G RERGRHP | BCARRAT awscertam
or | nj ect on appar at uszﬁngmce t he

(

@mmdj@eﬁ&v &heb@@ﬂfq@sv geedybdd ig ﬁtel9a%¢r~°é1b|s Alveer emirelygnade
& f. pfﬁ@f rCARANE &l‘i‘éﬂl%stﬁﬁfé’ﬂél tomen'cﬁémﬁ@us Fd Q@a‘c‘%@ well
pass t rou I nsi de of conduit
fematlctmEuaga Iﬂjﬁéteddmﬁhe omiactlcﬁuporéts”foaloméhié mﬂtfe ps@nously
R N S T
recovararis i upsetantially poaffecddd Diyr egharsov idimmeisr |of dﬁetmﬂlary

%o%%lﬁrtal gﬁggﬁgggmﬁédagﬂtregﬁ 0 : onb%or eé%éﬁ)%lﬁ%o oEethé"' J)et?)mary
@maldii 38, on toth)i cognaisd cdm/\nr tmore mmqurmdmr:ts; @yersp e podions,

AR RSPl R Y s S g,

@‘lﬁ}ﬁ”(‘@ly]tﬂaaiequtlt‘émlmﬁtl rely made of titanium or another
suitable material. The chemcals to treat the well

foosapt i WhalE tlhee tnvienjiectreyy Ber semsdebeblend eatiown modifcatiohs and

L T e

ihhAe roﬁ@mgg ¥nt Shavs hleAnddsatibad un@étfane@b@h bHowas@eﬂ ar stuid
di aneter of the cap |IIar condu

BaeREREChaY e IaVNdE nGCausASy 800 Biefdo the particular

fofRs 'd|s@fdée§0ﬂ@thér B8, inRntiBAtNMe GREPAI FRAPIBELEHS, @auuealents
titanium parts, Kers or portions, such that the

%%‘Fﬁfﬂ#w&@ fallven WI"t ipdhe gpirit QBd SS0RR Of t@ﬁﬁVeﬁB‘P"ﬂ ﬁﬁldfv‘?”ed by
%g@ﬁ 4'? de@rc|£%l rely made of titanium
? ‘W@ e invention may be susceptible to

vari ous nDdlflcatlons and alternative fornms, specific
enbodi nents have been shown by way of exanple in the
draw ngs and have been described in detail herein.
However, it should be understood that the invention is
not intended to be limted fo the particular forns

di scl osed. Rather, the invention is to cover al
nodi fi cations, equivalents, and alternatives falling
within the spirit and scope of the invention as
defined by the foll ow ng appended cl ai ns.



Cainmse 1. A mneral extraction system conprising: a
wel | bore production branch having a production branch
passage; a diverter coupled to the branch
passage that diverts flow through the branch passage;
and a capillary injection conduit disposed inside to
t he production branch passage. 2. The m nera
extraction systemof claiml1, wherein the diverter
ClEcl:glr;prises_a diverter outlet path separate froma
diVerter inlet path, the diverter outlet path is
coupled to a branch inlet path, and the diverter inlet

path is coupled to a branch .outlet path. 3. The
L i nér‘%’lnerég?’&?ﬂ‘?rbws%f’%‘?ﬁ’%ﬁfm%l aim1, wherein the

di Ve GleRbore PRoYuLHEShrakthi HARRI: aGREEItibn badéh d@s&@e,ds into
the branch passage to define two i ndependent passages.
4. TFrdavesienepuledia theckronsh Byssagsnthaf digpis fey thyghek dhe, branch
pm£%§.h er conduit is coaxial with the branch passage
tddefi ne an annul ar regi on between the inner conduit
anda téplidry dnjedtiopassduiedisposed ihbide mi the pedduetidnraatchgassage.
system of claim4, conprising a process |oop flowpath
that conprises a first path through the annul ar region

2. andTRe SSASAH eR@ddfoh NeyStehof BRih NNewh&eiMdite tdiverter comprises a
diverter outlet path separate from a diverter inlet path, the diverter outlet path is coupled

to a branch inlet path, and the diverter inlet path is coupled to a branch outlet path.

3. The mineral extraction system of claim 1, wherein the diverter comprises an inner

conduit that extends into the branch passage to define two independent passages.

4. The mineral extraction system of claim 2, wherein the inner conduit is coaxial
with the branch passage to define an annular region between the inner conduit and the

branch passage.

5. The mineral extraction system of claim 4, comprising a process loop flowpath that
comprises a first path through the annular region and a second path through the inner

conduit.

6. The mineral extraction system of claim 4, wherein the capillary injection conduit

passes through the annular region.

7. The mineral extraction system of claim 4, wherein the capillary injection conduit

passes through the annular region, the branch passage, and a production bore of a tree.

8. The mineral extraction system of claim 1, wherein the diverter comprises a

retrofit kit that is disposed in place of a flow control, and the retrofit kit provides a first



6. The m neral extraction systemof claim4, wherein
the capillary injection conduit passes through the
annul ar region. 7. The mneral extraction system of
claim4, wherein the capillary injection conduit
passes through the annul ar region, the branch passage,
and a production bore of a tree. 8. The mnera
extraction systen1of claim1, wherein the diverter
€ t
Ao§ AR b s Bl Pl nlolBh ol v BABEC, 4R PLAGR Bbwpath
that eowvpathle prddattich flew tieoypghoddietita infuk Gva lnﬂandugjﬁpta,
di verter output, and a second flowpath that returns
the production flow through a diverter input to a

9. br aRCheptitap ¥hpillar§-injecteh) @BpAkinS AP EhdnBEM ihjebtRfMmt @pillary conduit
conprising: a chemcal injection capillary_conduit

corfegureciomeaint inside @rprocluﬁ%¢ru@a3%ag9fwbm@ﬂ ithsrchsedeph gection capillary
com%r&ng)rﬁgseaf Hﬁ’ c%ﬁh%ln?d ?tﬂehgﬁaféqmol n_?&éf d?s‘ﬁggeﬂ' dither on a tree

conprises an i1nlet c Igured to termnate into a port
catlios [0 ®eggrodudtioe roramchawith eepassggedn domnaurmaudm otithothe production
branch wit ssa n_.conmuni. c t ion
passpnirohlpcoBAGReE B SO PHEUR RS A Pred Pl
termnate proximate a well formation. 10. The
caplllary |njector of claim9, wherein at |east

10por fTherapillapyhmiestsnefcdrin g adheredh ab agsst p it Hf:l @het chegnical

[
g fch QHBAEE SH L SR OF Wi S0 B R RAESRRE
capillary conduit inlet is configured to term nate
|nt Q t b th
1y LB SRy PHEROCE it Pl oBf SRS BRRT g oontigurea
to GANMAR iG@td dﬂm dkpdied hethp pRduaiontiaidsthageeandfuathéd dosdprising
a

outl et, second flowpath internal to %$ | east a
a sk fpwirtofn pHBRTRRCENY WBM%R prodvfdion pazrmaRd & dirstytlet, and a

seé’&nﬁ rﬂo@vpfa\‘.hr1§{erﬂaﬂ teht 18R %oﬁ%ﬁm%é)ﬁ‘ﬁs{ Bbwp R @h&idcdrhtBunication

hem cal injection capillary conduit is disposed in
Wlth‘Feflfﬂt irdet and avgseertd, outleR whihsen gepdhkeminal) injesitien capillgy conduit is

the capillary conduit inlet is
dispg ogﬁﬂgﬁpéggio%gﬂrn1nate into a port disposed in the

production branch, the |njector further conprising a

di verter .coupled to nch assage and havi a
1245 v St o Ty ot QL Drhece P arp oy Wridin g ygured

to WARIRt intEpih@Bpssed id thi: 9Fcld|u@tibrﬂﬁﬁ’ﬂdh| e )nje@befhrther comprising
di sposed inside the branch passage. 13. A nethod of

a {inpéart qonpled Herthe dranch (uppes gnddaving a diverter outlet passage and a
diverter return passage, wherein the chemical injection capillary conduit disposed inside

the branch passage.

13. A method of injecting chemicals, comprising:

injecting a chemical into a capillary injection conduit disposed internal to a
wellbore production branch passage in communication with the wellbore production
passage, wherein the chemical injection capillary conduit comprises an inlet and an outlet

configured to terminate proximate a well formation.

10



injecting a chemcal into a capillary injection

conduit disposed internal to a well bore production

branch passage in conmunication with the well bore

producti on passage, wherein the chem cal injection

capillary conduit conprises an inlet and an outl et

configured to termnate proximte a well formation.

14. The nethod of claim 13, wherein injecting

co e te:
1470 b B Y, L R R s O (RAARELF in o
dzré&xon'ﬂpposmettdn prbdadtionl fivmhiRigh whrepredurtion passbgeng

conprises outputting the chemcal into the formation

via the outlet of the capillary injection conduit.

1516. THE ﬁle%ﬁt&?@laﬁﬁ 18! ShdReih nje GRIFROIDHEG (fultpil‘fﬁﬂgﬁihe chemical into

production fluid via an annul ar region of th
thepforration; vimthe 99@@@@ thepapidlarydnisgtierneondeipi 1 | ary i nj ection

conduit. 17. The nethod of claim 13, wherein

I njecting conprises routing the chem cal through the
16capiThé aiigthdvdﬁj)E claironl 3¢ @pohiptising i fipisge qbr(aiucllica'aﬂuid via an annular
reégart i nsi de a divert nmet.hod af. cl ai m

RN L S P L R et

through the capillary injection conduit inside an
annul ar regi on between coaxi al conduits_of the
17di vdhe emethoqg)f cfpign 8: Wdgredt ieipding gomprissprgpntinignghe chemical

ted
e oAy B Wt RIS S HEGER aRME
branch passage wher ei n dlverting conpri ses
redl ecti.n tlon flow a firs .
1800 165 e R g 0 Bttt St o i epicpl frouen
thé &lpetary afjettiot tophdilit Meide e dphdigtesgioarewedy doakialigéhdaits of the
second outlet. 20. A diverter, conprising: a diverter

‘hW%WTng an output and return passages both configured
to couple to a production branch passage of a m nera
extraction system and a capillary injection conduit
19confThg unettiod ®f bdaidi slfziosemjplrmng rdfrecietingd prascthoro diowt thengh the

dlverrtt%IP @gurgtstggﬁgagvpgégig IBF ghu lewe %ret ggc?ucn&? g%nt':ﬁc’f)eﬁgage wherein

divirdsiednmted reairesting thé paomﬁ@fuﬂbwahrobg}aadhstpm&agetunmg the
communication W t he pr.oduction
production flow through a }irst inlet, zgld outputtlmg ‘shéJ pro u 10n fﬁ)w through a second

outlet.

20. A diverter, comprising: a diverter having an output and return passages both
configured to couple to a production branch passage of a mineral extraction system; and
a capillary injection conduit configured to be disposed internal to the production branch

passage.
21. A Christmas tree, comprising:

a tree body having a production passage and a production branch with a

production branch passage in communication with the production passage; and
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an injection capillary conduit disposed at | east

partially inside the production branch passage and

al ong the production passage, wherein the injection

capillary conduit conprises an inlet and an outl et

configured to termnate proximate a well formation.

22. The Christnmas tree of claim?2l, conprising a

di verter having an inner conduit having a conduit

pas a C .

pas SR dDecPhreaDlay B AL spla ' e BRERY HhicH B hoduction
bra#ath pligagenind cldngthe pipidhdtmypasapel u:vlterelm thebnjehtloqumlkury conduit

| east s sta tiall nqd tita
compgses an L1Jn et an an outléé con gurecI to termmate pr0x1mate a well formation.

22.  The Christmas tree of claim 21, comprising a diverter having an inner conduit
having a conduit passage locatable internal to the production branch passage of the
Christmas tree, wherein the diverter, or the injection capillary conduit, or both, are at

least substantially made of titanium.
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