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[ 0002] The present invention relates to apparatus and
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in providing the reader with background information to facilitate a better

understanding of the various aspects of the present invention. Accordingly, it
should be understood that these statements are to be read in this light, and

not as admissions of prior art.

[0004] As will be appreciated, oil and natural gas have a profound effect on
modern economies and societies. In order to meet the demand for such
natural resources, numerous companies invest significant amounts 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 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 wel | head assenblies
generally include a wde variety of conponents and/or

w@omndardss7 such as a christmas tree (tree), VvPCT/ONH07/084884
control lines, casings, valves, and the like, that

nSSRERSoR IR0 hse BB SPRTES'pERan) 955k

wi@:i@r\baﬂéi'?%f fcbRRDhentd Snéﬂ%'r lcokBaNe é%ht%a%ﬂrls%ﬁa@t}eeaﬂﬁbe
gas wel and generally conprise an asse

vqfnmeﬁommlvees,amlmgs tvatgs, ians thll lie, |tfrratacqnénoll Ideﬁldlg and/or
Ietlon of drilling and installation of the

% é@fq%g‘ QST ng to control the flow of oil and gas
b8, e B 1 S5 SRt 75l voee
aref w%q@rio@\ih i Bhd & bh&iIPaRd '@/Bl@%ﬁd e"r‘l@zgalehéor%H% an

h communi cates with the annul us he annul us
am’rdgly of pOB6)] valveisculd tidinpg irstattect ona avelliheadlafter e:esnpletlon

of i85 rstalitoBidy B st Bl BigdR Sl WERSMagieand
gdPiromerBvll. oSutpscdvess %lddllylf@S/efdt%@étfﬂ\ﬁowo@é@@héQ)'ﬂwhlch

bore The annulus bore also typically has an annul us

Cammyninaiere Withithe Péo@é@k@é'ctﬂbm fﬁmm@qmdoorehlav@ therather
ofReR ohlHiuREARGhikPihe %{’ﬁi'/ Dfnb BRNLAR el e annul us

bOre are yega y cap ree cap h typically

b tr d id
10PfR) 5. ybichaiekBs HE pOR oL e el el .8 BapiEE (@
proButtigh wiri¢®rdcHyRanhe ProbEwIny Boid @I@s@@tbypﬁgﬁbdu&ron wing

renotely froman of fshore installation

valyri farrresroval of eradisetigotfiuids frem thel @r@@lumlm bOé{:’thh@Ia@wUS

oo ARG R ABOEaI ML oo offett WS aiRys FARLS wing

vdlvere, THeo fope sa g @romdnaaaommmmgo@fof fth@laﬂm'lws bow are
desi rabl e. Such processjng can involve addin
WWC@Q% bye%HﬁﬁtQ%PgWWng'Ca%ﬂs%iﬁd)fff W@n\{afri%ls bores in the

trélé/deL ol |nvoI &uhcl%ls%?%ﬁ?%t@'ﬂaéf tﬁé%flgﬁé‘balves in the

e conveyl ng the s over
trek shyameand af méerventiom eequipment,aod remtﬂellyefrbndsararuﬂfshore
;ﬂar atus include |localized treatnent of well fluids,
'nﬁ%ﬁ‘? g punps to boost the flow rates of the well
fluids, chem cal dosi ng apparatus, flow neters and

[090REr  Wellseandtrasseatieneiien ASHYS 4013 .lop@diots. anskwells from a
d%l{na%té'hég”lﬂ W Nt BBl N oty ! HRANERI 1RRRBIO]Y Yas' (Rofdsked a

great deal during this time, for example, subsea processing of fluids is now
desirable. Such processing can involve adding chemicals, separating water
and sand from the hydrocarbons, etc.

[0008] Conventional treatment methods involve conveying the fluids over
long distances for remote treatment, and some methods and apparatus
include localized treatment of well fluids, by using pumps to boost the flow
rates of the well fluids, chemical dosing apparatus, flow meters and other
types of treatment apparatus.

[0009] One problem with locating the treatment apparatus locally on the
tree is that the treatment apparatus can be bulky and can obstruct the bore of



tree is that the treatnent apparatus can be bul ky and
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present invention there is provided an apparatus
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[0013] The wellbore extension conduit is typically straight and is aligned
with the wellbore, although some embodiments of the invention incorporate
versions in which the wellbore extension conduit is deviated from the axis of
the wellbore itself. Embodiments with straight extension conduits in axial
alignment with the wellbore have the advantage that the wellbore can be
accessed in a straight line, and plugs or other items in the wellbore, perhaps

below the tree, can be pulled through the modules via the extension conduits
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the branch of the manifold, and can return the fluids to the diverter insert via
an outlet, after processing.

[0017] The diverter insert can have a flow diverter to divide the choke
conduit into two separate fluid flowpaths within the choke conduit, for example
the choke body, and the flow diverter can be arranged to control the flow of
fluids through the choke body so that the fluids from the well to be processed
are diverted through one flowpath and are recovered through another, for
transfer to a flowline, or optionally back into the well. Optionally the flow

diverter has a separator to divide the branch bore into two separate regions.



t he choke body, and the flow diverter can be arranged
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[0022] Embodiments where the flow diverter is adapted to connect to a
branch of a tree means that the tree cap does not have to be removed to fit
the flow diverter. Embodiments of the invention can be easily retro-fitted to
existing trees. Preferably, the flow diverter is locatable within a bore in the
branch of the manifold. Optionally, an internal passage of the flow diverter is
in communication with the interior of the choke body, or other part of the
manifold branch.

[0023] The invention provides the advantage that fluids can be diverted
from their usual path between the well bore and the outlet of the wing branch.
The fluids may be produced fluids being recovered and traveling from the well



the flow diverter. Enbodi ments of the invention can be
easily retro-fitted to existing trees. Preferably,
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regions independently. Optionally, the housing includes an axial insert portion.

[0026] Typically, the axial insert portion is in the form of a conduit.
Typically, the end of the conduit extends beyond the end of the housing.
Preferably, the conduit divides the internal passage into a first region
comprising the bore of the conduit and a second region comprising the
annulus between the housing and the conduit. Optionally, the conduit is
adapted to seal within the inside of the branch (e.g. inside the choke body) to

prevent fluid communication between the annulus and the bore of the conduit.

[0027] Alternatively, the axial insert portion is in the form of a stem.
Optionally, the axial insert portion is provided with a plug adapted to block an



has a respective inlet and outlet so that fluid can

flow through both of these regions independently.
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portion. [0026] Typically, the axial insert porti on
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water separation apparatus; solids separation apparatus; and hydrocarbon
separation apparatus.

[0030] Ogptionally, the flow diverter provides a barrier to separate a branch
outlet from a branch inlet. The barrier may separate a branch outlet from a
production bore of a tree. Optionally, the barrier comprises a plug, which is
typically located inside the choke body (or other part of the manifold branch)
to block the branch outlet. Optionally, the plug is attached to the housing by a
stem which extends axially through the internal passage of the housing.
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DR BhIE: SORRAEN 3 70 S AL AR (ko B e frst wer

view Fiedt le@ﬂf@raaégeﬁﬁ@Ib arid ebmbifsd hathr oteer Maydss gpar&remanal
branch outlet froma production bore of a tree.

Cmul'toﬁﬁpltple Qqﬁ\'@b'ﬁﬁﬂrﬂws @ﬁﬁh@%&vﬁt% L'i@o %ﬁéﬂ;prt dine via a
sdpRpilader #gﬁﬁ&@f %ﬁ@'ﬁf?ﬁe@ '&?’sﬂh SRfa Ay éﬁihoéuf !
10GBa v Acetrang dahe " Rurdy ASDERBLAS AraSelll tieiftoR tere is

prodiRieage n@éthbb%f&ﬂﬁééﬁng WGP BB, 8% hethod comprising the
PCT/ US2007/ 084884 [0031] Alternatively, the barrier

steperpefi sc@mscwmm.nrowsam npasatusr to 4 geamfgidwmihereinsthe
ERGEdRS depiflet s CHY BN, Ao dEPA lefbolh2xiension

ranch "ona e nani rrovi Wth
caruituidndc areesini the wWedlbbre ixterrgion scmmiud isegoomscted to the

welhase Gund majiialc Thydrbio dhe, nicsrord st pal (oo WS IRG of
th@"rﬁ m?dlﬂ% tltié 'rcS’chssfh 6@3:5?6 %éitiﬁ’g%’é?lwd@rlﬂ tﬁé‘%rocessmg

i ne s are t to an export
dewlcze aandsmttmmmgjtheeprtoeesmﬁutﬂls;toca:aeem‘ccbpartt@fahesa\cednlbdre of
wel | . H%8032] According to a fourth aspect of the
thgBait!di nvention, there is provided a method of
[OBr gcessing wel I bore fluids, the nethod, conprising

Babs dyPicalinnéia iMeihadpiso i §e9RYCEPPadifss ol z wells and
.neﬁaleéqhé findSfe) B H%rt.r@wﬁﬁg%% JRRaf Bt He RAS {wpath for

processi ng deV|ce a ore extension con
reandenyht@eeefmmheAMnlabmely axaddisorallyc dineluméthod is for injecting

ctedto bore of the manifo iverti
GG TP A AT r SHEAIIRT S RP PaoaHE SE1STiecton higtgh the
d,v&mé,fégsgrﬁ@ the processing device; processing the
fluids in t%e processi ng device; and returning the

processed quids to a second part of the wellbore of

the mani f
BRIEF DESCRIPTION OF THE DRAWINGS

[0034] Various features, aspects, and advantages of the present invention
will become better understood when the following detailed description is read
with reference to the accompanying figures in which like characters represent
like parts throughout the figures, wherein:

[0035] FIG. 1is a plan view of a typical horizontal production tree;
[0036] FIG. 2is a side view of the FIG. 1 treeg;

[0037] FIG. 3 is a plan view of FIG. 1 tree with a first fluid processing

module in place;



[0033] Typically, the nethod is for recovering fluids
froma well, and includes the final step of diverting
WO L9856 an outlet of the first flowpath forPCT/US2007/084884
recovery therefrom Alternatively or additionally, the

10B38 Gs i foa SSHEW Y tae Gy S arAeREMSNT: i ough ¢ he

di yerter asserrb BRI EF DESCRI PTI ON OF THE VY
[0088k4] Nfar PdBid $'€§t‘4ﬁ\@és°f the gt S, akRABIRNVAR &sTupiner fluid

pr&ggsgﬁﬁmw%wv\p%éon wi || becone better understood

ng detail ed descrlptlon is read wth

10BROFLCPEF ST p P EREW L Ly VAR B : shstioh Fine 'f N

' : .0033],, Fl
10p48 P Rof T Brita ViBRRte Fd- Piisds” Foose] Fra 2 s
0Bz v FL B Ps{;ﬁg@.%@”y.s%owﬁ@e Fieeowhtn s e Sedanch guid
pr?'g%%%?g Itb |é>§ﬁ] p|§ YO 2008/ 076567 PCT/ US2007/ 084884

S aS|de view of the FIG 3

[ogaéfng%f@nb [aOchﬁémﬁ; gt hgPlit 14 RuBurshs B 5

rangemnen proces nodul e
ar'ramgﬁraeret [0040] FIG 6 is a plan vi ew of a typical
vertical production tree; [0041] FIG 7 is a side

[omue'n_/ ofF|Gheo i @schekriagie; dueﬁg}aﬁielshcﬁhﬁg tBeifdwpashsler HeeMG. 8
IG 6 tree with first and second fluid processing

arf@anesntn pl ace; [0043] FIG 9 is a schematic di agram
showi ng the flowaths of the FIG 5 arrangenent;
[0p86h 4] FFEG 1 sDows aaplaovigvaoi e fditber dgnigmoiwalihedds
flowpaths of the FIG 8 arrangenent; [0045] FIG 11
[09461\s EI(BI are \,s'hewsofa sidauntidrer oldebe ghl@f 1vewdilbadd, with a
0046 %M ows a side view of the FIG 11
?T’SH g0 processing nodul e; and [0047] FIG

owWs _a front faci n% view of the FIG 11 well head.
[0047] FIG. 13 shows a fronttacing view of the FIG. 11 wellhead.

DETAILED DESCRIPTION OF SPECIFIC EMBODIMENTS

[0048] 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 and business-related constraints, which may vary from one
implementation to another. Moreover, it should be appreciated that such a
development effort might be complex and time consuming, but would
nevertheless be a routine undertaking of design, fabrication, and manufacture
for those of ordinary skill having the benefit of this disclosure.



DETAI LED DESCRI PTI ON OF SPECI FI C EMBODI MENTS [ 0048]
One or nore specific enbodi nents of the present

WO poogMtdsen wi |l be described bel ow. These deseCT/bs07/084884
enbodi ments are only exenplary of the present

[ t Addi ti [ i ffort t de
1op¥E s SefkreBian §h tag rawBed e Tisigrtp RS nieR on an
offdHoré %ﬂfolr” a8 v@éllh@%d%ﬁsés@bﬁ*@ﬁia@ttké@wﬁﬁlé prfd)@hcﬁ’&w bore

descri bed |n he speC|f|cat|on It should

1 é@ﬁﬂl@@ufmwro@mthnntubm (rRRIvEhHaypneand @farratm@ prastuction fluids

it BB RO e ool ANt AR lasRRicf oot shown).

Al e@ihBiuRNsorBUS {sceF IR A [Bads &8 hevantine b&ﬁéé@@ﬁé gasing and
specific goals, such as conpliance with syste

theara@f@@loah@bmgsu M ées-gap typisdlly saalsraff Hﬂesoroqhﬁm hewe 1, and
PRl o B of BRI bt e RnBR R Bhicth 8BRS pigttorm

ormirgbtvelndor ovgdsex camd commuticateu withg anbiubpamtédvalves in the
nevert hel es

CITRUTRS 16, T GaRUS JEAOE T (b RLBSNas, Eheh iy prder o
%Sg/thg?f% grr\eoc?r rlf*""rft 9 nttllPl'aF ngéﬁ/%hﬁé iLre w\é‘@and tools

/'US 007 084884 err| g now to
nedobtoobemsagsd itot thpivesllbope.o thuthte mndaﬁnhdimﬂcuhtairtrems shown in

FII R e SOt SRObEi b8 SabingvideapREuteruson
fldld@dﬁéct(yﬂl@ta prolRlioRMING BFANEHND RBAPWRIChAAeY bk Fiscovered.

froma perforated region of the production casing in a

[0DSBE" V&he ﬂé\ﬁt oiS'ﬂ ) hrotv?\g h ARBUbMRIUBAGE and %‘ﬁﬁHﬂsGooF@s is

'eads to t eannu us n the casing and
gqueouiet by orarioulsi vajvesAshowe matbetsppemtlbyarwagemems afedG. 9

on bore 1 provi des a ydraulic
ol O o T o, Bl g4, EBedeh) T Funieh By E88a' Sy a
pr’oﬂh@t" d’r?%h?nvéd@éSPW\Szan AC?J'E@%I{EBti%ﬁt ewdbt Ual@@dPSN/ercﬂis%s the
valves in the christmas tree. The cap i s renovab
prodoetiarhboeshil ialtavestherrancih 165 @sd a proayoiosenasier valve PMV

t. 1 t ti [
CIp%h, %%eéﬁQH%t?#rm@ f Rl B bR abrt e e 'o"t”hfes
OB B 4l SHECEDs BBl el Ve Ay
bé?b\ﬂV!aHe%ﬁlﬂué Qﬁﬁlepr%%llé@rby fAnuigfBurlist @ftd Yalve AWV. An
production wng branch 10 from which they Tare
anredus, sweal valveoBs¥|clages theawper entlwif dih;e anndugivoré e.

production and annul us bores is governed by various
[005R) es Adhalwred in thiberes hrarhipi callgrhyaingdicaiy soofrolflédsoy Ineans

of hydraulic control channels passing through the cap and the body of the
apparatus or via hoses as required, in response to signals generated from the

surface or from an intervention vessel.

[0053] When production fluids are to be recovered from the production
bore 1, PMV is opened, PSV is closed, and PWV is opened to open the
branch 10 which leads to a production flowline or pipeline 20. PSV and ASV
are generally only opened if intervention is required.
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and 10. The production bore 1 has a branch 10 which is

cl osed by a production wi ng valve PW. A production
wWeNB/0UEb e PSV cl oses the production bore 1 BGDUS20DTIE84884

branch 10, and a production master valve PW cl oses

prqduction bor el ow the branch 10. [0051] The .
1ob&, 1.3 Mo 3orag ) T B8 ) chiike, BRdl et pien, & ydlotion
cHWe 1@%' dl@bé‘ébcﬂ@@lébklﬁopt%b' Rw ePALitalthes lIﬁy’[hérbhf”tb!{@LIHOH)@/ and
wi ng valve AW/. An annulus swab val ve ASV cl oses
oufphwugbrirodéctigrefllemwling 28 bore 2. [0052] Al val ves |n
the tree are typically hydraulically controlled by
[0088hs Tok mmadifeldl ion tmmpraducublarbmeg m:scsalllygcdmpm&ﬁm first

il as% Bt sbrs Bt 2bp ' Srgra Bt haerdtal YhRyRERR B one

ar%{hérasf SRpbfQBsRe 1148 puAaE tHé“sé’&frﬁﬁblaté 9853k StpBried by
roducti on ds are to be recovered fromt

thprpnﬁts;ﬂ Aardlrel@dy @bbve WY first piptengda. A% $paas b@wenatﬂme first
h. 10, Wh .
oG RhE PREPR SR RES 2BpdR RREhs plthe B EEGa R B1 e

widh rmtaabhmooalnm grechdke badyen 3&NtTHeNcheke 86N N84 .is L8ually
2008/ 076567 PCT/ US2007/ 084884 [0054] The Wi ng

m@uaﬁe@lrpmmqnfa@t plathaka. B@@;ab%@ it ih%e%qﬂ%plai%aététw%ﬁsua"y

°§8uﬁ9¥ﬂn ec‘?u ﬁﬁ8?%9l qta ts"t{?'th%%ﬁok%‘?é’.r?gsé' ui ds

Arou oke rou pro UCtIOﬂ

[Obggﬁ 1'???;{) rgglq%}ss The rg fs?elfchg %I%EZ%@E ot :avea central

asRtnes tharhe akillg naa@ﬂ@damm fonieNa@ther @ad Weh Qhé Qre8ustion
to one another by support posts 14a, so that the

bargcbier 9I|I@vwegm&sagesqutb@rqeéwrabynamdfél po¥t e1wallbore, which

I t [

rBirLaED blp@oR e MBick 45 and Bl s o AT RS r REHUEED1 ne
sem@dpﬂ)latb by pehaitfddoeds aontiei welllsdretfem abog bfeam@nhé@d for

and by the choke_body 15a. The, choke body 15a
INEEYRNON PHERARES 1619 PH@G'T ensl Ofplﬂéﬁ &epyal Wrsb&/@pﬁlpnaﬂy

t u \i

AR IR P8 (o O 8T (OB e o, seal of
theGosEBord rendrimaltopelratioen. 25a and t he second pl ate 25b

each have central apertures that are axially aligned

[0067] omefemiogheswandFESh3t &ed @i abecddrventibedlecokeon 6 has

al | owi ng passa e of the central mandrel 5 of the
begs) reype¥ed fieinehe choke body 15a, and has been replaced by a fluid

diverter that takes fluids from the wing branch 10 and diverts them through an
annulus of the choke body to a conduit 18a that feeds them to a first
processing module 35b. The second plate 25b can optionally act as a
platform for mounting the first processing module 35b. A second set of posts
14b are mounted on the second plate 25b directly above the first set of posts
14a, and the second posts 14b support a third plate 25¢ above the second
plate 25b in the same manner as the first posts 14a support the second plate
25b above the first plate 25a. Optionally, the first processing module 35b
disposed on the second plate 25b has a base that rests on feet set directly in
line with the posts 14 in order to transfer loads efficiently to the hard points of
the tree. Optionally, loads can be routed through the mandrel of the wellbore,
and the posts and feet can be omitted.
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protrudes between the plates 25 and extends through

t he upper surface of the second plate to permt
W@ewen®ssd the wel | bore from above the wel | heaRlCT/082007/084884

i ntervention purposes. The upper end of the central

1oBBBf T < Togy 6% Plitgsali Fd (RLfnGo &s BEpCRAING paibe for
pr%@%%é?ﬁ%q garB@UB‘ﬁ’dn PDRIsAHrbAN thd Q\Qﬁg]braﬁér@rﬂd ng\AWcﬁffbrent

he conventional choke 16 has be€en
typ@mf/ewceselngtdeylaﬁmlcuubawswaheran&dﬁ@gaﬁm the preeassing

oigh ciruith ContPrisR. T Pl o St Wik (o bt e
preboke drady grod@ctiopridids. A&@rﬁaﬁ!@bl f @Ed&dﬂlbﬂﬁll)ﬁ Qhél prbdesing
processi ng nmodul e 35b. The second pl ate 25b

AR A B§49 Hyectgasa Stqam: $QF Wakesr orr@thﬂnrn@tef 'ﬁb'nl“i’ fhe fluids.

R SRS (A o3 PR e BhpBSShE e 68 anc
affarrtedateent of pmﬁdssmglttlaey argl pabsed throogh aosécmntmmoke body
5c¢ above the second plate

uppart a | rd
155t?1p tHeh sig %ﬁﬁe? a‘é"t%h% $3R. sANPoWhie 1@”%%‘?@@%33%
p%gtl fh. }J@fseto %%bflr"ép%ﬁ@ké% g/ 154 vid Qtr%u?rﬁacon uit 192  The

y, the first processing nodul e I Sposed
pronessmd p@mndonlﬂatds Rads ﬂhmsugh Umeethtamaslmdun df dle¢ fluid
di rectl posts, 14

li i d
aiy§Reriuie ek begy Banend 12gve ROVng HoRueiors fohBam 20
Aﬁtére@he %b@é@d )ﬂwdsoﬂﬁﬁlecﬁeﬁt Qﬁer@%@ ddakoueh, tthey can be

mandr el the well bore, and the posts and feet can
re@@vemﬁtthmghla nmnabp&edlrzemxak rCiheispdere 0g48sinjected into a

welb R Fen i gAdBh oF Ffe TRt eth B Bthe, ik Besirapte.

[ohpY},; f@ésl%%ﬁe%fni%sb%@G'%db%@qyéeﬂa%b%f Sbql wald i@ the

fIJide 1@ OTRSHdfkiorfSVatE EmaeAal theCsHBRE bF 8d@inBWHRI&Y to the fluids.
process fluid turbine, for boosting the “presSure of

[ObEG] pr @rﬂé‘&ﬁdiﬁeé Wt St h%rlﬁgj'ld’ B YJseFUI t@ﬁgbéﬂ tﬂa%trﬁatlon

e processi apparatus co st eam
pma!;ume faor rexbhiery phthgdradarbon fiome théuwdlsh and‘ he Mamtdm the

as t he condu nto.the first rOCESS
PSRN 355 L IR P o Tl RS e eBEE s By T IBHGY waste
0¥eB FAEAREAGS Webiro SeRENEboRRketROfed ﬂée.s%sé ibf itese at
bl anked off with a cap, and which returns

thprsolcf@@eewhwbrmwpwerexpeoslde angd envmﬂrrmalb/ma@m@y
15a via a return conduit 19a. The
[0061] The processing device could also enable chemicals to be added to

the fluids, e.g. viscosity moderators, which thin out the fluids, making them
easier to pump, or pipe skin friction moderators, which minimize the friction
between the fluids and the pipes. Further examples of chemicals which could
be injected are surfactants, refrigerants, and well fracturing chemicals.
Processing device could also comprise injection water electrolysis equipment.
The chemicals/injected materials could be added via one or more additional

input conduits.
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processed production fluids pass through the central
axial conduit of the fluid diverter in the choke body
WA /0367 | eave it via the production fl owpat hPQDUS2007/084884
After the processed fluids have |left the choke body
t can be recovere t.hrou 0
0B8R ¢ dEiSGeran B8Vige ChBly AR EbHbrRarshdR rigdrhigh Bouid
r@@ﬁjebﬁn hafdhgel Orodtdr bdtR/cch! et thdrd any tﬁéhﬁfrfd@@y This
desi rabl e. [00599 The injection of gas could
cauly hatvege vasful hisfor examplal tiye beanahel 0 becormies blocmed The
addi tion of steam has the effect of adding energy to
[00B68] f | Ntémativ[e@OGCﬁrocmsém:gi rpveeea catler bmlmpriaevv&delparation
coul d Fe useful to boost the forma % B sure
eqURBEBT §- D OhEPBEHNGARS 1 WBIR « RRNHEFPIis 21 Qr hydrocarbons
THEE8harafed B@mp@h@ﬁtié&r&wd‘ b MRS & Oiér@hé 8F M @Biditional
agai nst col | apse I njecting waste gases or
pracesdescuttings etc into a well obviates the need to
di spose of these at the surface, which can prove
[068aENsiThe protessingr devieatcduly a:lmm@]\mag,( droadditiorfally include
Eroces& ng devi g[:e coul d, al so enabl e chenm cal s

BeUEMENt BRRATAIR 989 ef Q). MAASHEEY ¢ {f %@PQE%PE?? &?ﬁ‘f"cf?te/
cdristitut@rl cbRSistdnéydatc. MaeN@ b Bturé AUk théh %n@amﬁéred to

pi pe skin friction noderators, which mnimze
tefrrpea:ahuw repdingsetakehefromuitiie kattono hef Pigpeesll anrqaimﬁate the

o§xa Ies f chem cal s be injected ar.
GHRPRLES senS 3F e guTestt Ldsnd dharRrbck B pRGo8GRg device
C&medllﬁieslnjeo‘ﬂbﬁmér B ceeNsReedApingngl so conpri se
injection water el ectrolysis equiprment. The

[00BS] ClitefrdliveBCERfbodRhERsabE e UhteRpredRdod | G for0both
nore additional 1 nput conduits. 12 WO 2008/ 076567

rePQTeySE Qoadosusgiids aod Mjedlien of twes sandytheetypeef poateassing

apirhsréw%" AFRAS Beele T abRBlis el | bore and the

Thi coul.d be ver for anpl e,
(OBHE b eitEtle BiCusee ewse Tiibbespkibody tha tans FIa. 4
erﬁb@&u?ﬁeﬂtﬂg SRVIiB6d GRULHIESIIBE Vi), 214 4Y) th8AYbABBINe of
. for separating gas, water, sand/debris and/or
wlrmyl:lns)tm)onm‘rated Méreirsey sefatarteconponent (s) coul d be
si phoned off via one or nore additional processes.

[0D6VF4] Theeprooeseingi dgvide(s)cie boiltl thtal ther ebadedelareas of the
PRESSHFY Haoedle TBe o FIoRARE BN of FIG: 3 afld a Centra
axial area is clear from processing devices, and houses a first mandrel
extension conduit 5b. At its lower end near to the second plate 25b, the first
mandrel extension conduit 5b has a socket to receive the male end of the
wellbore mandrel 5 that extends through the upper surface of the second
plate 25b as shown in FIG. 2. The socket has connection devices to seal the
extension conduit 5b to the mandrel 5, and the socket is stepped at the inner
surface of the mandrel extension conduit 5b, so that the inner bore of the
mandrel 5 is continuous with the inner bore of the mandrel extension conduit
5b and is sealed thereto. When the mandrel extension conduit 5b is

connected to the mandrel 5, it effectively extends the bore of the mandrel 5
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constitution/ consistency, etc. The tenperature could
then be conpared to tenperature readings taken from

W@ b@shootssom of the well to cal culate the tenpRCHUSR087/084884
change in produced fluids. Furthernore, the processing

RS BB LBt W o o

aé fh‘é%"ah@rrél %@(té’f%éJW&JQﬂhe@éd&nd&ﬂé@%ﬂa@%h@%ﬁ(i’rﬁ‘F‘IG02‘
| uids and injection o | uids, and t etypeo

b t
WF&%@ ] TREupPEE AL A ey BuRE pRAS P IR DRLT 1fe firt
meodsel weensmrt bend@liGbbdrotntesli axshows iddd&. iddasi therefore,
I t WO 2005/ 047646, the d I ., whi ch .
PSR I RRIEGRERB I B bQednantED Fobts paFRAes shown in
FIRY. OfeSSTRE rﬁ&r\{dr‘é?(e?&eds%rblédnbult@@ daheps rI%IQ @r €pge Wther
the processing nodul e as shown in the pran view

feafures Gf t13s upper aurtace ohthe ncdaplater 85C Aee alseaarrdngsd as they

o8 SIS S 10567 B8 nlel bhible RIRPet iparing are

progicletdbp it @odfEb14! Bad fdthéait fluiBedsHrRIctiens enst Miay Cew deddired
has a socket to receive the male end of the

5b
(fQﬁeﬂafBP'@ e av g SQ”ﬂhé@”@%t%ﬂHﬂ”Q IﬂIif’I@"@Igi"rlf?tah@c ﬁhﬁp‘iﬁcond plate
SRS HbehBg 13 5paMle iRLAYReAR A e REYN b Bl Ecoftinuous
S {0 Séa he

e SOC asS Co nec

ccmduaeshanproométari ifbriace beevesmnitiecthird plaed3dend tuk eécond
IS stepped at the inner surface of the mandrel
2%t ensi on condui t 5b, so that the inner bore of the

mandrel_ 5 i s continuous with the inner bore of the
[Oﬁﬁﬂhr eiThexthédsplgie @8RdiAS a e awidseeliafeid @lowhaeeass. to the

I d b t
<Ph80, AeRad osp BB BB ecBan i, EPIRGIA, Lo
boyntBlarfl ddes N R8BI BrdctRCAlh dis2 ODHIE iR ABldes that while it
upwar ds througg t he upper surface of the third plate

'3?@839@9@983% rt@'ﬁ@tférrwm%%”(‘i%foﬁﬁ%l Fendut @Q@@H@s’[o the basic

tr%é]gd)g?mf&%eﬁ%gg%uré@yge ca)?Bt he tE V\%)'t?at e% cgndlrﬁ%fe%[ure
isworcatedt be fhe sdwemmplale elit e;xhehsabrsnluteiyduectegslary, and Imking
rotrudes, as sho as, refore,, the :
oS 555 8 cciefE g aad ow Shor o Stana g oroasssing
ddA&dCad Hesrsiown in FIG 1. The nmandrel extension
conduit 5b can be plugged. The other features of the

[OQZBFLJ%“@%BeC’éos‘IQ‘% 4t Bit SpRbRAIF BaCaifyedl 59 K46 HyEd 14
extending upward from the upper surface of the plates, and mating with
downwardly-facing sockets 14” on the base of the processing module above
them, as shown in FIG. 4. In either event, it is advantageous (but not
essential) that the support posts on a lower module are directly beneath those
on an upper module, to enhance the weight bearing characteristics of the
apparatus. A control panel 34b can be provided for the control of the
processing module 35b. In the example shown in FIG. 4, the processing

module comprises a pump.

[0071] Referring now to FIG. 5, a second processing module 35¢ has been
installed on the upper surface of the third plate 25c. The blank cap in the
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are on the basic tree, for exanple, the hard points

for weight bearing are provided by the posts 14, and
W@rwen7dsbui d connections that may be required PCT/U82007/084884

exanpl e hydraulic signal conduits at the upper face of

th t hat d t
e ok st 58 e Teafioag Ut g i dBREER dah imiter to
thbhéﬂ/eﬁérohbﬁﬁoééhpiz}mfrtfﬁéiqﬁstbéﬁ&@e%06961 g rﬂné’bﬁle@te?%b is

and the second 0069] The third plate 25c has a

provideduwite Htidogonduits |1dib a&ﬂdeé@bt to t9ead deigdsnip dhekeecond

raRetto Buadtiestet Snf BRLRORERELARBLLpL i L Bt dnked

crdkevBodyl hiss, iforl tahsiar @aick et thehfilse clhbkell§o va@t a6 dusher
in certain circunstances for the conduit adapting to

lreaE1eFhgPE0VeIY &8 IRigCHRN AR pm\éogsdwﬂeﬁcr&@ on the upper
surface as its corresponding feature is |ocated on
[00R8] | ovdoVel theesedand praustssiaigs Glogiuid B5aeisea Sausth plate 25d,

whish el e GEE Voo I B s O L BB, Hhp8lio8 Bosts

14 08r@lfluitheofmbdlerspostia thé sne dpddtiong! | Thdecadn@pesskssing
as stab posts 14' extending upward fromthe up

medvieaae, mhlqhq@afyug@@@ora;ﬂ@ efang Pipeassing device Prom the first
|y f C 4 t S t
m RS0l ST e g B e ae g RicHA T8 o L arpynd
seziohbegengaé mandrél eﬁerasiuarmbagamae whigh |B(HX|aII@lSa@ImbUaM)h the
he support posts on a_|ower nodule are directl

h
mée;ﬁrt@éivﬁrq B 508 e el ipuer bl bas becsthandsepin order t
cdflehto DRR' 1iftd (PRAGRK! SltbRLibA SeHait fust ARPIRAELHE eRtension

contror pane can e provi the contro
cdriveit pb coommectsy tcrrmhiejl readdiel 9, rsd hiee emamqree effeotively rextends

e Sih R IES 1B acsreaio SnitS BBbaited; Bidhes ipe same

to?‘)ékﬂfﬂ’e 3¢ thas bhsen we'lll*lé&é‘I ek Fd&fﬂltéwrlnf‘el#\r/érﬁ% Qfsing

he third plate 25c. The blank cap in the
CQYe8!i 078 3B (PUsN USLI0D T/ MGe 8B reﬁm@qt@emﬂgk@smymi%b
has been replaced with a fluid diverter 17b simlar to
[00R8] di Pemminmmidx:eambbmratrigedfihrpzaraldﬂrlmkm bedgs.15H5S. 6-8

Shigte 2 bistes &rRgoant dl € Yeriral Sisionn i ke, Padediatysan The two
elﬁggﬁlhgarﬁg’%éféd be8n' 8ldbdied NBE §A1RE efididn Y ﬁ‘urﬂb&#ﬁ’ LR the

second embodiment’s reference numbers have been increased by 100.

[0074] In the embodiment shown in FIGS. 6-8, the vertical tree has a
central mandrel 100 with a production bore 101 and an annulus bore 102 (see
FIG. 6). The production bore 101 feeds a production choke 116p in a
production choke body 115p through a production wing branch 110, and the
annulus bore 102 feeds an annulus choke 116a in an annulus choke body
115a through an annulus wing branch 111. The tree has a cap 106 to seal off
the mandrel and the production and annulus bores, located on top of a
second plate 125b disposed directly above a lower first plate 125a as
previously described. The second plate 125b is supported by tubular posts
114a, and guide posts 114’ extend from the upper surface of the second plate
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choke body 15c, for transfer back to the first choke
body 15a, and further treatnent, recovery or

WO p)08moTd56h as previously described. [0072] AboRET/UK®07/084884
second processing nodule 35c is a fourth plate 25d,

I C e sane footprint asth secq nd thir :
1248, RO pariiuS e BleBa <" Bne) Selc b sy bRk B s
erhBodiiRfergane | ocations. The second processing nodul e

35c, which may incorporate a di fferent processi ng

[OQZE%C‘EF‘CGO@]SEBWS‘;&G{”%E rdlRddl g rﬁég of PisPdie é@d 8n the to op of

dosi ng s a urlt arou secon
theesetcoat! pratedt28b axtmemooalycdﬁmtubedSCThe/\hnsd: Iprmcsess)ngatriogdule

[ d th th
1850 BAS B b el Shteyor 4bS MEsimaBdidl Sxiensiih copguit 105D,

wﬂ?ﬂﬁ@%?oéééstﬂbedé\hééé tH@Bﬁ"F Ré g eétrﬁﬁﬁ’rb Oﬂﬁsﬁl‘é@@é'fﬁom Ysé cantral
first extension condult™5b connects to

amaa eevieysly @IeshrebemnArwcoedfpé@cesMQ/rr@@luémj%Sc is located on

ont.i nuouysl vy, th h the t its 35b
tog S thEPHS 1Y e SHd Inddifer L4 BTSN riidriee R M. 5
emBbdinead, Thekebynd peddddsaig Atbdund @BBEMHIs®Madsd RBntral axial
conventi onal 8 rnamant wi t hout having to renove the
Sl

SRACECs Sha gsanendsmang et B3xtensier LONAYILLHIEG Wit the processing
oG ART RERBIL Bl 355 ooy B B 32680 rom

thbetengrahakibeast pvevioeisiyodi sueibed. My &eberd paddassmigesotine 135¢
same reference nunbers,. but the econd enbodiment's .
CaefRiWHeE %ﬁﬁ&'@'h‘&iﬁ&“@@e@'\e‘{'%r e §ep9nd dpandrgp exiension

cdrﬂiuﬁth SReh &BE o ShaWs! ﬁ‘?gﬂ)% e\;@vﬁ)usﬁﬂ"@e&%ﬂéo‘:%r the first
tree has a central mandre roducti on bore

eribddiarehtan annul us bore 102 (see FIG 6) The
production bore 101 feeds a production choke 116p in a

[op7eucTi henpr@mb&orbcﬁkdudsléﬁep réinedufgbmather pabatiction oMoRg body
branch 110, and the annulus bore 102 feeds an annu
1 GpoRe i diverign 1AAR @SN CXRLRY daseiibed iiwgugh tubigs 1ar$p and
r {
1R e WP ROEAREID frbbol fRob. & BaBK B0 90 choRe Hody 115p
fobonesrd tranam'esﬂ;mntmmmgmfheaﬂowlmhﬂb p@ﬂlena%medhre:ﬂedéhiuds
di ect wer r st a 25a as revi
ik b6 assad i ool semany Bisifes' §18p05q 4R seyeS Vit me
flrévabéiﬁlePOaﬂoS stdekda, oﬁn@o&%fd%é’%‘bénélﬂwod%@ epd E)rrleBusly
t he upper surface of the second plate
dexpniBL076567 PCT/ US2007/ 084884 125b. RO\/ control s are

provi ded on a control panel 134 as with the first
[0077] The fluids flowing up the annulus are routed from the annulus choke

body 115a by a fluid diverter 117a as previously described through tubing
118a and 119a to the second processing module 135c¢, and back to the choke
body 115a for onward transmission. Optionally the treated fluids can be
passed through other treatment modules arranged in series with the second
module, and stacked on top of the second or further modules, as previously
described.

[0078] FIGS.11-13 show an alternative embodiment, in which the wellhead
has stacked processing modules as previously described, but in which the
specialized dual bore diverter 17 insert in the choke body 15 has been
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enbodi nent. [0075] FIG 8 shows a first processing
nmodul e 135b di sposed on the top of the second plate

WA 28B/0aS6pr evi ousl y descri bed. The first proceRBGI/OR007/084884
nodul e 135b has a central axi al space for the first

RSy SEUEEE RO St 8t W BB S honn

inQRBSE AlguredXithe B8y ﬁym@ﬁhg Hé%\s@éérbﬁged Ab@tewn?moo added to
procesSi ng nodule 135c is Tocated on

0
theirefarence numimamg heamr@eiuca@ tﬂu@brrlSﬁeUp\xﬁmghethermadectlon

043 AT Ashech LEHALHE Bl piaioR o BuEpREER o Phsaing from

the s af dhaBgbke! bedy eng, ahey aird UdiveA§F dntovat Singleebore jumper
processi ng devices acked into the second Erocessn n%
eing

byRses| 218 3he BR$SHFom émrgctéuth& @ﬁQCQSﬁe”@QH{Gr BSaxAfen
p@égé/ée%}ﬁth}é ARSS MR Fron] ﬁﬁej&ﬁ%é’s F?ﬁ ewd@%‘)ﬂ“#ﬁge bore

an conprise a chem in ec
resgaotide nﬂh@irt@l tiext efmsieorboayo2d 6i twﬂé}éc th:egn nesdss throughethe

IVE WL X TR R TRS I i
rﬁb@&‘rﬁé?ﬁ i QAuSs i1pe a\”}ﬂ)ggg &ngé thé%ﬁ@eﬁbbnaté IHrffolds without

Iverter 117p as pre SCri throu t ubi ng
dual 8pneentric bbeg flow dlmtérsmsthqaclumkeslsmmgs rmdul e 135b,
and back to the choke body 115p for onward

[0079]’18 nMEsshadimehtoofthe myehtiomlprowdé 2@terigitionnaddasstiberees
ated fluids . can be I[?assed t hrough ot her treatnent

Orl'rB r J8aRifQlds guth irealiBente 1QGUES théle FAMa Waydas ©neawguild
|
L T
umree_swiﬁ_toed Gfr e uopmcasmrmdacdu;l_eodfodxrebobimantaxﬁathbynmentlon are
T 0 S ol S B AL g e
infe?véntictNEqiipftent ‘éahhﬁné hekep boghe ﬂab@@lé‘s%m@%fn@ct directly

transm ssion. ptionally the treated flulds can
top s dxpre hefolitgh roaniéeldt wébowie spendingl 88y atrmangamowng or re-

AT Gl i %, PRAEPY sl dicte gﬁggpg&aéﬁif’y"” Lop e

an al ternati

FIGS. 11-13
1oBRRE G RERiTiCalRn S AbH THET AR iaq a2 TR Barted without

déﬁa@ﬁﬁ@%ﬂg ttﬁ@@ébﬁé oﬁh@rr%n%ﬁl YF &tesedrhBredinebadsenfbly could
he specialized dual bore diverter 17 insert

be aﬁa@mﬁ(’@ Poapnulss hase begtead of to a production bore.

[0081] Any of the embodiments which are shown connected to a
production wing branch could instead be connected to an annulus wing
branch, or another branch of the tree, or to another manifold. Certain
embodiments could be connected to other parts of the wing branch, and are
not necessarily attached to a choke body. For example, these embodiments
could be located in series with a choke, at a different point in the wing branch.

[0082] 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
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16 WO 2008/ 076567 PCT/ US2007/ 084884 replaced by a
single bore junper system In the nodified enbodi nent

W@ b@wsa7656 t hese figures, the same nunberi ng hBGSI/DEWA7/084884
used, but with 200 added to the reference nunbers.

o8 R S, R S o
ec%dﬂ\%iléﬁt@ ﬁﬁd%ﬂéﬁﬁdigeﬁffé’lﬁh Wtﬁfrﬁtﬁeos |hlear¢d1§5@pé’@ﬂbheaﬂi5entlon

are diverted into a single ore j unper  bypass
agdefinahby tsfollpwing pended ¢laigpr ocess nodul e 235.
After being processed, the fluids flow fromthe
process nodul e through a single bore return line 219
to the choke body 215, where they pass through the
conventional choke 216 and | eave t hrough the choke
body outlet 220. This enbodinent illustrates the
application of the invention to manifolds w thout
dual concentric bore flow diverters in the choke
bodi es. [0079] Enbodi nents of the invention provide
i ntervention access to trees or other manifolds with
treatment nodules in the same way as one would access
trees or other manifolds that have no such treatnent
nodul es. The upper surfaces of the topnost nodul e of
enbodi nents of the invention are arranged to have the
same footprint as the basic tree or manifold, so that
i ntervention equi pment can |land on top of the nodul es,
and connect directly to the bore of the manifold
W t hout spending any tine renoving or re- arranging
t he nodul es, thereby saving tine and costs. [0080]
Modi fications and i nprovenents may be incorporated
wi thout departing fromthe scope of the invention.
For exanple the assenbly could be attached to an
annul us bore, instead of to a production bore. [0081]
Any of the enbodi nents which are shown connected to a
production wi ng branch could instead be connected to
an annulus wing branch, or another branch of the
tree, or to another manifold. Certain enbodinents
could be connected to other parts of the wi ng branch,
and are not necessarily attached to a choke body. For
exanpl e, these enbodi nents could be |ocated in series
with a choke, at a different point in the wi ng branch.
[0082] While the invention may be susceptible to
various nodifications and
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alternative fornms, specific enbodi nents have been
shown by way of exanple in the drawi ngs and have been
wale®snidset in detail herein. However, it shoul BCT/82007/084884
understood that the invention is not intended to be
limted to the particular 17 WO 2008/ 076567
PCT/ US2007/ 084884 forns disclosed. Rather, the
CLAIMStion is to cover all nodifications, equivalents,
and alternatives falling within the spirit and scope
1.of t@gygmmembmanWQ§ defined by the follow ng appended
clains. 18 WD 2008/ 076567 PCT/ US2007/ 084884 CLA
A sy%{léahm@d%rq%m‘lagredator prosessblie Hoerbafweajhwwre@ the first
deQQQ§§gﬁd d froma well, wherein the first nodule
an extension condU|t havi ng a connecti on
t hat [ s cmupkteabioa d¢amdaiit eavinig alcomaediia thaft isicoupleable to a
proce si ng device arranged in a region

esqgr,ql Hlﬁﬂﬂrﬁlgo‘ct%'@ Qensi on conduit; a processing
i nput; ang p@c@é&ﬁﬁsééﬁgeoéFrgH%ed 2|n Eh‘?e ¥t 8MrBiinding the

claim1, wherein t mani f ol ri ses chrlstrms

eMemonf&onCﬂme system of claim 1, V\,her ein the processing
devi ce co rises. a. Eung a process fluid turbine, an
i nj ecti orf BRFESSNGdNPYy ANflj ecting gas or steam a

chem cal 4 pielskipig ARp@r atus, a chemcal reaction
vessel, a pressurée regulation apparatus, a fluid

riser, a neasurenent apparatus, a tenperature

2 ToRSHE R BB, R BB L e e

tré®Nnsi st ency neasurenent apparatus, a gas separ ation
apparatus, a water separation apparatus, a solids
separation apparatus, a hydrocarbon separation

o PRI gt o, GO kg Ues Sebedind bR AL o
ptfmp,sia process f|UId turbine, an injection apparatus for injecting gas or
steam, a chemical injection apparatus, a chemical reaction vessel, a pressure
regulation apparatus, a fluid riser, a measurement apparatus, a temperature
measurement apparatus, a flow rate measurement apparatus, a constitution
measurement apparatus, a consistency measurement apparatus, a gas
separation apparatus, a water separation apparatus, a solids separation

apparatus, a hydrocarbon separation apparatus, or a combination thereof.

4. The system of claim 1, wherein the processing input comprises a first
flowpath extending between a bore of the manifold and the processing device,
and wherein the processing output comprises a second flowpath extending

between an output of the processing device and a production output.

5. The system of claim 1, wherein the first module is configured to couple
to a second module configured to process fluid from the well.
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fl owpat h extendi ng between a bore of the manifold and

the processing device, and wherein the processing
WwW@eipreseonpri ses a second fl owpat h ext endi ng PGBEUSMETI084884

an out put of the processing device and a production

o outilie coiethar HEEES St Be set B BE fo arlctea i

serrRRI eV rROfikPmgaress fluid fromthe well. 19 WO
2008/ 076567 PCT/ US2007/084884 6. The system of claim

5, wherein the second npdule is connected in series

7wher B Syt bf SN, pherditinf SRS TRl piiBH8es a second

ProtOSHAG inilit iafpld sécshcprRReasiflgILIsES 8holY c@hﬁp@l@tng £86Wpath
conprising a flowpath conflgured to couple to the
candighrrfl ieoeRHRie t@thersreongsneshilss claim 1, conprising: a
| oner interface, conprising the extension conduit; and
arigid structure, conprising: an upper surface; and
8.a | ol systemacfeclaivhér edmptisiagpr ocessi ng device i s
cont angNd bet ween t he ugger surface and the |ower

sur fé ergnteﬁﬁgesmgwl the griensiongRdMithapdle fir st
modul g Fdsst gbﬁ]\/\ﬁb g second nodule. 10. The
of al m er

syste in the first nodul e conprises
an upper annppeﬁan&umhandls coupl eable to a | owner
interface the %Wcond nodul e. 11. The system of
claim?9, & first nodul e conprises a first

di veaghéreirt Hy pﬂié@@ﬁn%%é%eels%drﬁalﬂeé%‘E\Néeﬁ*th’@bbﬁér Slirface
t he second nodul e A diverter, conprising: a first

and b lpwensudaedri sing: a first input coupleable to a
bore of a manifold; and a first output coupleable to a
processi ng i nput of a processing nodule, wherein the

9.pr OCEises ispstei® Gl hain® 8¢ avtidrer gte first phodeiesisk stacksblerwith a
a well and is coupl eable to a central mandrel of the
sqeRAdmBPeuleand

10.  The system of claim 9, wherein the first module comprises an upper
interface that is coupleable to a lower interface of the second module.

11.  The system of claim 9, wherein the first module comprises a first

diverter configured to mate with a second diverter of the second module.

12.  Adiverter, comprising:
a first flow path, comprising:
a first input coupleable to a bore of a manifold; and
a first output coupleable to a processing input of a processing
module, wherein the processing module is configured to process fluids from a
well and is coupleable to a central mandrel of the manifold; and
a second flowpath, comprising:
a second input coupleable to a production output of the
processing module;

a second output coupleable to a production output.
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a second flowpath, conprising: a second input

coupl eabl e to a production output of the processing
wor@alass6n second out put coupl eabl e to a produRCi/UsR007/084884

output. 20 WD 2008/ 076567 PCT/ US2007/084884 13. The

di verter of claim 12, wherein the diverter is

configured to nount in a branch of the manifold. 14.
13he the anerer of cRlimi 12, Wherdheihal divérier |'§Bééjnff|@hﬁbd to mount in

conprises a tree. 15. The diverter of claim 14,
a wranci of theenanifodd.t er is configured to be di sposed in

a choke body of the tree. 16. The diverter of claim

15, wherein the second output is in comunication
140 t MTige giveetde b GRIMYURPWIherdin the ntiiorl boeprisdsa trEle

di verter of claim 12, wherein the diverter conprises a

f| rst flow path in comunication with the first

f,1,0 :

1€ ot dhd SESBR gur ARReRE A oo SEffiBthed 1o be
disysdezhin £ onghd isoagof meotreeerter conprising a first flow
path and a second fl owpath; and a processi ng nodul e
configured to be coupled to a central nmandrel of a

nifid dgivaper e proce e i

éggmm% Cgilil oanvlorhtCt%m ?f(r ?tﬁh &6@0% hs‘ééO dtqhéb?ugorllsd "
cdrhmapaation ¥9th & beoduntioh aoutpud] df tlsqshelm bbdgl ai m 18,
conprising the manifold conprising the central

mandrel having a bore in fluid conmunication with the
17 i 1 sthd lopedr Mot &8im e \n‘n@#@.rarthwuberﬁéﬁé@ﬂb@ées: bafir flow

19, wherein fluid is conflguredto fromthe bore
path in enpNobiseiomyvitfothe Brsyicatpte aﬂdragtsecmﬂrvflpwpatmmtween

fl S nf| be directed to an out put

th%%%cpﬂcg @D%@ﬁgctﬁ §é$ﬁ Fg’f The nodul ar wel | system

of claim 19, V\hereln fluid is configured to flow into

t he processing nodule via the second flow path and is
1&i r et teeAylan well pesteRpcemarigindie first flow path. 21

a diverter comprising a first flow path and a second flowpath; and
a processing module configured to be coupled to a central mandrel of a
manifold, wherein the processing module is in fluid communication with the

first flow path and the second flowpath.

19.  The modular well system of claim 18, comprising the manifold
comprising the central mandrel having a bore in fluid communication with the

first flowpath.

20.  The modular well system of claim 19, wherein fluid is configured to flow
from the bore to the processing module via the first flow path and the fluid is
configured to be directed to an output via the second flow path.

21.  The modular well system of claim 19, wherein fluid is configured to flow

into the processing module via the second flow path and is directed into the
bore via the first flow path.
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WO 2008/ 076567 PCT/ US2007/ 084884 22. A nethod of
processing well fluids, conprising: diverting fluids

WO e@ai0Zsshore of a manifold to a processi ng nmodedBEUS2007/084884
wherein the processing nodule is coupled to a nmandrel

f the ni,f ol d; rocessing the fluids in the

281 och TR 5D alficesSdave b SmerEhg ui ds to a
f 1 ovgéiing OfluiBis RV ¥ - bad- ofl e MEHifaRf t8fa Cdrébé%s?r?g module,
wher ei n processing conprises passing the fluids into

whengimiie progesseg snddule ¢ e & aanandreeet thermanifold;

"y eebdReig g TS % pdiRelho b cotel -

pr esetirgingetiel fRido apeapatner récdvewy.d riser, a
neasur enent appar atus, a t enper at ure neasurenent

apparatus, a flow rate neasurenent apparatus, a

2FONSHIA Yhiy ﬂBd“@fa&H[n‘?’?i‘twﬁ‘&%?rf @e b afhg°88r°n'§?|€8£‘°é’assm§ the

nmeasur enment appar at us on a

fluied @tto aeplampt aqrroegwﬂtaaduarbme sa:ﬁ indectoepap@dratus for injecting
ggpar at us, dr ocar bon separati on ar atus, or a

R AR QRBHES Hieson GHRY olUsy gt GIT EahiEciPR gesgel. a
p@&%sﬁdlﬂawlé{pﬁa?%tpg,a%uﬂﬁa FlQ (€ Y Rh&a&lirbRfdnt Ya dﬁlﬁérétus a

top of a e processing no
teowepaiuse moeasuréempot apparfatlm;raaﬂowwalm meaasuremednt apparatus, a

co nication with a bore of the. Eranlfold and r%
C%ﬂ”ﬂﬁpn&aﬁﬁw&mt@&p&@tvﬁ A GoNF I U TIRRE Y e L ARPRratus,
a@bé“s@pﬁ#ﬁtllékltar}?faréthé HRHtEPsEbardfon Ebﬁaﬁwué asé’cﬁb%@éﬁaratlon

clai m 24, wherein the processing nodul e conprises

apnendiist adwdeansiroen san@rra@pn appargitece’ss Cﬁ@lblﬁﬁﬂl@héhe@Of
configured to couple to the top of the manifold via
the conduit extension, and wherein the conduit

o2& Xt emwgun;y@cgmr(t@mgngn@ore that is configured to align
with a bore of the manifold. 22
a processing module configured to couple directly to a top of a manifold
of a well, the processing module comprising an input configured to be in fluid
communication with a bore of the manifold and an output configured to be in

fluid communication with a fluid output of the manifold.

25.  The well system of claim 24, wherein the processing module comprises
a conduit extension, wherein the processing module is configured to couple to
the top of the manifold via the conduit extension, and wherein the conduit
extension comprises a bore that is configured to align with a bore of the

manifold.
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