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Provi sional Patent Application No. GB0618001. 2,

entitled "Method", filed on Septenber 13, 2006, which

i's herein incorpor Y, fer BACKGROUND
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to various aspects of the present invention, which are
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as adm ssions of prior art. [0003] This invention

relates to a system and nethod of treating a well,

y to an oil, gas or water well. As wll be
B%ﬁ@lgﬁﬁd oi | and nat ural gas have a profound
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artclhap aravebeirpléed to yRHRUS AspaetsAfdbatyesent inMentigry which are
de8Bieq bﬁd/%?acﬂ&m él%(/v. anpghiEXIACdibAYs ?ﬂelllev?cﬂ% Ye bﬁlpful in
gas, e earth!

ot her su erranean Fesources from
prdRadingc their teader omdt dagrgroued riefoomatieni $o dia&dm/ter &d better
bel ow theﬁ?urface of the earth, drilling

UnBRiRIAING ©f 48 VaHRURASPERIS| ¥y iE8 RsaELEenifiy decortiol. I
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ore depending on the | ocation esire
asraepuiasions oFpriohart., such systens generally include a
wel | head assenbly through which the resource is
[0@03]r acTHed. inVéretim velhitdserd aasgstol aad methwer af ltyeating a well,
include a w de variety of co onents and/or conduits,
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once a desired resource is discovered below the surface of the earth, drilling
and production systems are employed to access and extract 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
control fluid, chemical injections, or the like to be passed through the wellhead
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[0010] FIG.5isa 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 embodiments 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
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[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 fluids from the well out through the injection port.
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any suitable chemcals for treating downhole wells,
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choRé 6rih€drd_erT l’lﬁcorﬁit?cﬂithé oW 6PPddute fiusds thir g thef QutletSst the

with chemicals intended to treat the well ormati on

wing begighcbnveys the chenical s between the port 7 and
the formation F. The port 7 may optionally have a
[001Q]ve The ipioducion borec@nhasla tdost grimsausideotvall thereof which

chenmi cal s_being injected,through,the port and
terfiaeR e soatstald st Bl EX8a FeiRBeh e Ble, 7oand the
forhdiont fre fiar gBEhiPN embddiPdRhls, | theusgpillhe cohadit callis ar geast
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chbhidats being injected through the port 7 and conduit 8, and to control the

back pressure exerted from the formation F.

[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 to be treated 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
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[0023] FIG. 3 describes a different design of subsea well embodying a
capillary injection conduit system. 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



with the tree plugs 3p having been pulled, the tree
cap 5 renoved, and a specialized tree cap adapter 15
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coaxial wt a conti nuation of
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wel At e L3t i SRy S bang g SlebriBia lfine area of
thd \‘Urﬁ#&'&bnﬂ“%%ﬁe&t@@ QfpicdFy |h°l<hlé ér@% of t%'édpéﬁtﬂated casing at

production bore the tree . In certain
thehealdif ieave)l. the capl Ilary condwt 18 is at |east
substantially or entirely made of titaniumor another
[0624]t abhe opatationalof thke Fb@pia leanlyodioedti théd®icals endéreat the
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forisigions BiK ekt msaBer ot or cadd Waried tuobgn e kg wa
coh@UiifRitb QRe Fodr® 15D b B! Sk t15§' Cﬁ‘léWtHe‘m tp'é@s%l%% @f the plug

the perforated casing at the heal [g 24]
18pransheaptlabh cendyihd 8FinG the @fbaonfnthﬁt formnﬁnﬂoﬁlt@ beo treated.

Prigiitort s PETREh B ol hE R oRES Relf R b sl way,
whish' & cﬂ@&é@bfﬂab@v@@lﬁ’é’ wigbraktey14 be maarsoftthe e 18peand by

plug 18p and capillary conduit 18 into the area o
emeaigeney AOFJRPF to be treated. Production fluids are

recovered fromthe production bore in the normal way,
[0@28]ch Refecmm.@mwoﬁ@ Fove thie IWSE@’[Q& ansimiles aygplicating to a

tragltlonal9 \PelrtLljcgaI Su se%n%veqp/ Simiar gnt%t oW ]'I%pHG. 1 with the
production bore valves V removed. The FIG. 4 tree 20 is located on a wellhead
22, and has a production bore 23, a wing branch 24, a choke 26, and a tree
cap 15 similar to the tree cap adapter 15 shown in FIG. 3, but with valves 15v
instead of plugs 15p. The tree 20 has a capillary conduit 18 terminating in a
plug 18p within the bore 15b of the body 15a as previously described, but
typically the capillary conduit 18 is surrounded by a perforated cylindrical tube
25 permitting the flow of production fluid from the production bore 23 into the
wing branch 24 for recovery as normal, but protecting the capillary conduit 18
from damage by the valves, which may either be removed or remain in place
but held open by the tubing 25. With the FIG. 4 embodiment, chemicals used
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production bore valves V renoved. The FIG 4 tree 20
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into the wing branch recovery by neans of t
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tree 30 is secured above a well 8§d 32, and has a
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withary fhi8Asy G&%noffm@%ﬁgl Héggazxca@p?réné@%@u s GRREcan be

production bore to contain the
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its Ce%rtri}TeuPeln%?ﬁ %%d a connecting lateral passage 44 adjacent to its upper end
leads to outlet 45. The housing 41 is adapted to attach to the upper end of
choke body 36b by means of a conventional clamp. The conduit 42 is located
inside axial passage 41b, creating an annulus 43 between the outside surface
of conduit 42 and the inside surface of the axial bore 41b. Conduit 42 extends
beyond the housing 41 into the choke body 36b, and past the junction between
the wing branch 34 and its perpendicular outlet into which it is sealed just below
the junction. Outlet 45 and inlet 46 are typically attached to conduits (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.



with an interior bore of the wing branch 34.
Optionally a further choke can be installed

waelowsss40eam of the choke body 36b, in order toPCDOS2007/078436
the flow of fluids fromthe well. [0028] The dlverter
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348dhd Rlofd tﬂ&emeﬁ%nﬁuh}se% betwesPéhadit 4b !aﬁd aX|aI bore 41b.
substantially cylindrical and in the inner bore 41 b

Thex peediscesl diips iare enevanded efigih goiry adewnwarsts rigwards  the

ooyl ERSRETHE( o7 the 3R, S e it B e B2, <0

theiPBes f@’@ddojpw@l’@ighﬂtd)ﬂﬁb’ a&ﬁbldéwmtmbugh connecting lateral
conventi onal conduit 42 is located inside

paa&a@ﬁ 46%@@'%1@ O@i'@bﬁ rmgolaailyalﬁﬁqsm@ 2/ 0se65iB8 rAPPREAtUS

R G 8o uct, 2B SreE e (s iRV E bRl pRERssea
the_lfyoam mr‘ﬂagdlthtw@ﬁm fwhtdf&:dmgld}t ﬁﬁib%fllcamm) Ip_aatet t416€ From here,
thdch i aPesh TN SPei MSPkbPLIFanLits d8eanes qxusthough the
coH@érﬁWna{ BEHEUBEIHL Bhokd BeE Frofe vitie | tﬂéﬁtavrﬁ)@eagl re noranally

typically attached to conduits (not
viat an arplort lioen pr ocessi ng appar at us such as punps etc.
adapted to boost the pressure of the fluids being

[Owgdugggbofc?gmgt ?miggzcﬂndm zgcﬁdt@rﬂitg&émdapllnjegtlon port 37
PCT/ U 7/ 0784 In use, produce S_come
thr@Hgé‘h"’es'E?dYﬁJ'c‘?l g B&%’ Fg?saéﬁtdé‘r t C¥FBHNe BANYALS 43.dAF Wing

brar¥ef 84 %ﬁcﬂhﬁgfb‘gu% oﬁ%gpéehweﬁﬁ?o ?ﬁ’é‘%\%duc‘hénﬁtg&?gﬂrﬂi down to

ore 4 uce l'ui ds are prevente
theyoproguditomvizores to obar treatdoe ascqzneenﬂslgnallescrhbﬂcb oln | egrtain

enhgmenEs T caoincer B a8 & el leash Surdantaly gidenti€ly made

of RAMUEN of CBRGRE %ltb@@rn@éterlﬁlasgﬁﬂ@ den@BAsOot hlat 4he well
Qutlet 45 typically leads to a processing apparatus

formatign & ap“aniﬁjemgedafrorrnftfeeturiueeilcuppartﬁbﬁjongotfu& pattie previously

cegihtt TR POBRRGE ARG ars BBV RE Sl S P 8L the
reddvery I.ylsm@sm@ny hireiffigbtdcheyi thel derrelv gientbiet of 2hanghpillary

exit though the conventi onal outl et of the choke 36,

congligin V\hﬁ‘eﬁ@m@h@mbé’ﬁjgne@@O\;'@@ éHVQT@ﬁrrrﬁW%fnb'\Yl 40.aR1 ék@ﬁo@ﬂpmary
T |
coé&)j(@ ??b%]th &ﬁn ARl Lhary i {@%%érﬂ{}h gﬁgﬁ ItaySI 4 portions,

rom’an | J ection por
suoh tmditahbaasseMblpa@sa«gﬂoﬁéondmt 684dt at heastpaniially, 48bstiahéally,

W n
or entirgely made of titanium.

[0031] While the invention may be susceptible to various modifications and
alternative forms, specific embodiments have been shown by way of example
in the drawings and have been described in detail herein. However, it should
be understood that the invention is not intended to be limited to the particular
forms disclosed. Rather, the invention is to cover all modifications, equivalents,
and alternatives falling within the spirit and scope of the invention as defined by

the following appended claims.



branch 34, and the production bore 34, into the
production tubing and down to the production zone to
wheoosoa@eed as previously described. |In certaiPCT/US2007/078436
enbodi nents, the capillary conduit 38 is at |east
substantially or entirely made of titanium or another
suitable material. The chemcals to treat the well
CUAIM&tion F are injected fromthe injection port 37

along this é)at h .Er evi ousl described, while the
1. pr oQUPNSEA PfiLACHEN Yale %n the sane path, but

t he 5 48RO BaYinbS BMPehyHskahdy unaffected by the

nar raOV\r/ ﬁlegmetlg o? the%c?gplé{; ary conduit. In sone
enbadiiveterssouptas i thertiranctapaesagey amd, or t he

capi_l | ar conduit 38, .or both, . comprise one,or nore

it s MIeCn ganduit dispaRadt ingg o YaS brAdhasES.
assenbly 40 and/or conduit 38 is at |east partially,
substantially, or entirely made of titanium [0031]
2. Whi iTeetmigeral\axtiection sustepeokase gt Whieecin dhe givesigs comprises

Lo : N ¢ oeci
a Jerher e 840 S5yl BT < 20 BBt R blvBrepr oyt path
is doapeddas amhhavwbegmrdw theediviented etlat lpatteigicbupled to a
However, it should e understood that the invention
branchQytiat RaEhded to be Iinited to the particular forns
di scl osed. Rather, the invention is to cover al
nodi fications, equivalents, and alternatives falling
3. wi t fiihe mimera mxtiactiamdysteapef citin Hewheventthedivester comprises
defined by . the follow ng appended c|ainms. 8 WD ,
an G0 0$R09u B USSSORE0 TBASETE CRIANGR: PASSAgR gy glefine two
in haehi Sassyyekem conprising: a branch having a
branch passage; a diverter coupled to the branch
passage; and a capillary injection conduit disposed
inside to the branch passage. 2. e mneral . o
4. e T PO S erEAER SRIPAVE oltim L iuorRl e meg,conauit is
coS8QEPWItR&Be bRarfbih pasRigeotdt definePat AnABRATEgien fHedReén the inner
diverter inlet path, the diverter outlet path 1is
cogduipped the beanshaassapal et path, and the diverter inlet
path is coupled to a branch outlet path. 3. The
m neral extraction systemof claim1l, wherein the
5. di véhtemirgrapeksestioraBysteneof agaitlidl donddrising engrodestdoop

the branch passage to define two ,
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 flowpath that diverts production flow through a diverter output,



I ndependent passages. 4. The mneral extraction system
of claim2, wherein the inner conduit is coaxial wth

w0 b@siosanch passage to define an annul ar regi OPCTES200BO78436
the inner conduit and the branch passage. 5. The

i ner al traction systemaof claimé4, c rising. a ,
and cpeecand fuPath Bap e Ribrpriwstod Rugh § ufrter input
to bibrasehotipet.annul ar region and a second path through
the inner conduit. 6. The m neral extraction system of
claim4, wherein the capillary injection conduit
passes..thr the.annul ar regi.on. 7. The m neral

9. ext ?‘a%ﬁrg'ﬁgg%'ljﬁyéﬁeeﬁ%&i#ﬂrﬂ?%ﬁ@'r ein the capillary
i nj ecthemicat oinfldtibn Pegsiksyt Bodtgh ddrtigarsellier moegt aRside a

the branch passage, and a production bore of a tree.
pregluctine pAssaged Wbk Ele shedipsl Biedonceaniliary copdeit spmprises

t . t . Fit kift . .
o A 3 A AORRAHES o e ARt ke ok e,

kit provides a first flowpath that diverts production
flow through a diverter output, 9 WO 2008/ 034024
10PCT>%J§29@F?' @r’/sk[B%Ct%ﬁ?g ladR cBHndVhareip e ItlRheS reanfioneed to

ter ﬁa@riﬁﬁ%ghﬁ@i%d&%dgmgw&@.a diverter input to a

ranch out mcal capillary injector,
conprising: a chemcal injection capillary conduit

configured, to nount inside a roduct j,on.passage, ..
11mhe&@_gnc?wgaré'hm&8f C?qnflé‘lﬁ‘i %,n%g}%?lm Q}@y |@8ﬁd§”qdnf|gured to
terffIAtel i6®Sa ph dispedadifla deidd et configured to

termnate proximate a well formation. 10. The

capillary injector of claim9, wherein the inlet is

12CONBULELG ISP 9L EefL, ByRghh, Ml BaE s v ayes

terifigatiernhiet a bertehsidsadriac hrancher m nate into a port
di sposed on a tree cap. 12. The capillary injector of

claim9, wherein the inlet is configured to termnate

i nt ; ' i«n.a:hran 3. api

13; 11 0B Babliafh) RAOOEF difgRifl 8 Wherct; alNEatal! hoRioh f, the

cheimégal ¢ &djedtinine cdapiiarg apohduar Visceoduunhded byr tulimgleihsiae the
téjbi,n i nsi de the

production passage.

14.  The capillary injector of claim 9, comprising a first flowpath in
communication with the production passage and a first outlet, and a second
flowpath internal to at least a portion of the first flowpath and in communication
with a first inlet and a second outlet, wherein the chemical injection capillary

conduit is disposed in the first flowpath.

15.  The capillary injector of claim 9, comprising a branch having a branch
passage in communication with the production passage, and a diverter coupled
to the branch passage and having a diverter outlet passage and a diverter
return passage wherein the chemical injection capillary conduit disposed inside
the branch passage.

16. A method of injecting chemicals, comprising:

10



production passage. 14. The capillary injector of
claim9, conprising a first flowpath in conmunication
WO\Ra0B/084024 pr oduct i on passage and a first outl ePCT/HRHOH078436
second flompath internal to at |east a portion of the
first flo .I.n conmmyni cat i th. a fi
i BlecHing S ChrteRl s SeplaanciSe mEngHE fipgesEd internal o
'ﬂﬂb&@étldﬁn (RRE ?bar\wher%‘imdtﬁet drfen%élp%j%@nd)rﬁ‘ ba@néﬂyr onduit
wpat h. 15, The capillary injector of claim9
cotftpmpesSamgnlat mrahéh aulletngorfiguradcle tqjm@agepﬁqmmate a well
fmﬁﬁﬁgﬁnlcatlon Wi th the production passage, and a
ter coupled to the branch passage and having a
diverter outlet passage and a diverter return passage
wherein the chem cal ection capillary conduit
17di spbsedathed defl alam b?énmep%@sau@ctmga ComRfisesofowing the
a 0340
Ché@#%bébogf@u4JW§6BBP%$§%E§Hﬁbagc éﬁﬁgWPﬂ%%ﬂgﬁg%% bfoduction
passqgd.l ary injection conduit disposed internal to a
producti on passage, wherein the chem cal injection
capillary conduit conprises an inlet and an outl et

8C°nfl"hguﬁ%‘i|h(%c9 éifeQH?nﬁ'af@ Wh@?@lﬁ'ﬁhj%cﬂn%j‘%lderg?lfi%%hitﬂﬂting the

The claim 16, wherein
cheoigal irdeshé fawatignt e thec bethétcdlithé oapilldiyriejectiom conduit.
opposite to production flow through the production
passage. 18. The nethod of claim 16, wherein injecting

19COMYhiS Rfetfa Rt Elane Wecompﬂghgaﬂowwgo Htmcfn@hnm.uoma an
via the outlet of the capillary injection conduit

anmhiar fegiendobthe Inseckicion pasgsdes BUiGoENGny rt@epeamtam lofectlon
o ﬁ d via an annul ar region of the production passage

d 'ounding the capillary injection conduit. 20. The

met hod of claim 16, wherein injecting conprises

routing the chem cal through the capillary injection
20condtiFt MRBREsel @M ekt WhareinalnigCingsicgepriges routing the

on gt 5ouch ne JBARLRRALEh o BLE oKl e LM s
adivgrémti on conduit inside an annul ar regi on between

coaxi al
21.  The method of claim 20, wherein routing comprises flowing the chemical

through the capillary injection conduit inside an annular region between coaxial

conduits of the diverter.

22. The method of claim 20, comprising diverting production flow through
the diverter mounted at least partially inside a branch of a well, wherein
diverting comprises redirecting the production flow through a first outlet,
returning the production flow through a first inlet, and outputting the production
flow through a second outlet.

23.  Adiverter, comprising:

a diverter having an output and return passages both configured to
couple to a branch passage of a mineral extraction system; and

11



conduits of the diverter. 22. The nethod of claim 20,
conprising diverting production flow through the

wa@lzaoenswe4 nount ed at | east partially inside a PCEOSIWODH78436
a well, wherein diverting conprises redirecting the

T R R L I e
brarfth pasaddet i on flow through a second outlet. 23. A

diverter, conprising: a diverter having an output and
return passages both configured to couple to a branch

passa traction system and 11 WO
24 OO%‘/%&?@&E‘%&@W g%%k%'gm‘fm% a capillary injection

conduide 66dY havingd prodbetich pRSSRME; laﬁtjef nal to the

branch passage. 24. A christmas tree, npri si ng:

t r e@NDBIHEtinRAGARYIasY ﬁpaaléﬂéldﬂs{ﬂﬁ’sﬁgs@d@@ﬁ @W@a% inside an along
the g*@c{tlﬁ@ ;‘If%gaglea%e? e mﬂéc?lgﬂsgéjvllférglceo%%hlt comprises an

€’ an assag
mlaammaan oublet configeredto teammalterpyommaw atweibﬁaspmaaens an
inlet and an outlet configured to term nate proxi mate
a well formation. 25. The christmas tree of claim 24,
25COMESEHbiRad! V&S (0 cIdIRY DAY cBMOHEME a KO8R hallAy 4o
a congudl:t pagsage ocCatnge |Cnt (glrnna%l ?o a br an%lﬂﬁg nner
copdsit hgeingfa ccbrexjum;hassagedscahabta intdraakiona brenah pmaage of the

ot LR ARG Chigsterop THE Hircish s lary coRditor botn

are at least substantially made of titanium.
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