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BACKGROUND

[0003] This section is intended to introduce the reader o various aspects
of art that may be related to various aspects of the present invention, which
are described and/or claimed below. This discussion is believed to be helpiul
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
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[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
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typically has at least some of the same connections and footprint of the
manifold interface. Thus, modules adapted to conneci to the manifold
interface in the same manner as the first module can connect instead to the
first or to subsequent modules in the same manner, allowing stacking of
separate modules on the manifold, each one connecting to the madule below
as if it were connecting to the manifold interface.

[0012] Typically each module has an aperture arranged to align with the
aperture on the module below it, to enable access to the wellbore from the top
of the uppermost module. Thus the apparatus typically has a wellbore access
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choke has been removed. The choke may be a choke of a tree, or a choke of
any other kind of manifold.

[0020] The flow diverter could be located in a branch of the manifold (or a
branch extension) in series with a choke. For example, in an embodiment
where the manifold comprises a tree, the flow diverter could be located
between the choke and the production wing valve or between the choke and
the branch outlet. Further altermative embodiments could have the flow
diverter located in pipework coupled to the manifold, instead of within the
manifold itself. Such embodiments allow the flow diverter to be used in
addition to a choke, instead of replacing the choke.

[0021] 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
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[0027] The diverter insert is optional and in certain
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recovered froma f| rst well via a first djverter

HEXBAHNGre A 8RB fiovtPali t nFjt REaMPlpyithes fibids acuidnis faken

aQBdeh b.plan dingRebsrerddhagtirbmUsisha &n Bhre |ﬂ!thﬁétp%’cessmg
into an export line via a second diverter assenb

@@HW@&%@%%"%@H@@ spepnd Muboon [the o /g a gln‘@rent tree,
&%Eéﬁaﬁ@%@g%%&rg%o%ﬁ?em invention, there is

provl de processi ng mellbore fluids, the

J8d QQEBIHIR] 9 4 BecsieREp&:: ofc%ngh(?etsbﬁlg wﬁrentlon there is

processi ng apparatus to a nanif erelrn

Proidass Rngaaipdriaving Beraralysr aeessding dodée fd,fét aﬁﬂecé of the
IRELB TPBERSE A0 ey B R it LR DR o o
prowe sspragesteiuia dyrbineo dvsdioncapplacatfis dhrdsjecting bes or steam;
BEOERE 07 Yoy B PR B SRR o
apparatus; aqund riser; measurement apparatus; temperature measurement

apparatus; flow rate measurement apparatus; constitution measurement

apparatus; consistency measurement apparatus; gas separation apparatus;



[0032] Typically, the nmethod is for recovering fluids
froma well, and includes the final step of diverting
fluids to an outlet of the first flowpath for recovery

er Al ternatively or additionally, the method
{ng)ngslm‘l?sﬁ% ecting fluids into a well. The fl urﬁyU%?ﬂer%m
passed in either direction through the diverter

- asgenbéparaitifl EppHBRGCRIsBIdONephralibic dpRakitNGSand hydrocarbon
0033] Various, features, aspects, and advantages of the
PRk ?n PRRAAM®n will become better understood when

| ed,.d t d wt
10 o HoBApn DS HRE BT R bimieR Kuapiiretd g branch
Qdeeesars bfa@u@h ersl@ﬂt The i rthay bbpmwﬂéturaﬁdnﬁoutlet from a
res, wher [08 FIG 1 | an_vi ew of
F{f%r 4P hgFe 9 ﬁtt'aae 8 ”Vowet*i’fﬂé@ef%) YORSES) &PIUg. “@CQ'S
w;ﬁ@:iyu@cyat@é wtsl’tié ﬂﬁb@znoketuoa?l (of Qﬁaﬁbﬂr Gf tie fanffolB| BRAnch)

vi ew of tree with rst fluid processing

it alock thmbr@n% autlgto §2ptiopalty. the plslgas gitapheg ta iehoysing by a
Bt whichl :3EMRBMIly through the interal passage of the housing.

[0030] Alternatively, the barrier comprises a conduit of the diverter
assembly which is engaged within the choke body or other part of the branch.
Optionally, the manifold is provided with a conduit connecting the first and
second regions. Optionally, a first set of fluids are recovered from a first well
via a first diverter assembly and combined with other fluids in a communal
conduit, and the combined fluids are then diverted into an export line via a
second diverter assembly connected to a second well.

[0031] According to a fourth aspect of the present invention, there is
provided a method of processing wellbore fluids, the method comprising the
steps of: connecting a processing apparatus to a manifold, wherein the
processing apparatus has a processing device and a wellbore access tunnel;
diverting the fluids from a first part of the wellbore of the manifold to the
processing device; processing the fluids in the processing device; and
returning the processed fluids to a second part of the wellbore of the manifold.

[0032] Typically, the method is for recovering fluids from a well, and
includes the final step of diverting fluids to an outlet of the first flowpath for
recovery therefrom. Alternatively or additionally, the method is for injecting
fluids into a well. The fluids may be passed in either direction through the
diverter assembly.

BRIEF DESCRIPTION OF THE DRAWINGS

[0033] Various features, aspects, and advantages of the present invention
will become better understood when the following detailed description is read



[0038]FIG 5 is a side view of the FIG 3 arrangenent
with a workover tool being |lowered into position over
the tree; [0039]FIG 6 is a side view of the FIG 3
arran emsnt with a further fluid processing nodu

@% d with a workover tool being IovvereﬁCT/HPBO”OS“s"g
position over the tree; [0040]FIG 7 is a schematic

dwmqremmow the abbﬁnf)h@mﬁ%ﬁegﬁn whiehfik&chéracters represent
?Erang P@[qog}e]ﬂgy ows a plan view of a

5% PR e F¢h&dEef0042] FI G 9 shows a side

' of e.FIG 8 well head, th a pro ssln nodul e;
Xﬁ‘iﬁvﬁﬂooﬂ?ﬁ is < Bisaione! 8 BRI OR a6 AP B e e
E 11 head. DETAI SCRI PTI (]\I OF SPECI FI C
@@@I NEI@SE HIEPHRY Bhlﬁﬁﬁg ﬁ?’@@r fic embodi ments of
t[&&i(ﬂr eﬁﬁgt 3I IIE]SVE? rbﬁénm\}.e"vY} o# I-JPCE 1 tree with a first fluid processing

module in place;
[0037] FIG. 4 is a side view of the FIG. 3 arrangement;

[0038] FIG. 5 is a side view of the FIG. 3 arrangement with a workover fool
being lowered into position over the tree;

[0039] FIG. 6 is a side view of the FIG. 3 arrangement with a further fluid
processing module in place, and with a workover toocl being lowered into

position over the tree;

[0040] FIG. 7 is a schematic diagram showing the flowpaths of the FIG. 6
arrangement;

[0041] FIG. 8 shows a plan view of a further design of wellhead;

[0042] FIG. 9 shows a side view of the FIG. 8 wellhead, with a processing
module; and

[0043] FIG. 10 shows a front facing view of the FIG. 11 wellhead.

DETAILED DESCRIPTION OF SPECIFIC EMBODIMENTS

[0044] ©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



descri bed bel ow. These descri bed enbodi nents are only
exenplary of the present invention. Additionally, in

an effort to provide a concise description of these
exenE H enbodi nents, all features of an actual

W 3tion may not be described in the FCL/US2007/084879
specification. It should be appreciated that in the
dievelopmeanteffokt a\mghtswxeh cagiplex andplimeerbaduning, asiti would

an i neeri n r

TRpERgntSEs Brtufie e HhiohiccBion, BETCH B and maguracture
Jehtheye ot mln@wghion@mg thenetiefit 6 tBiedisslostkeh as
conpliance with systemrel ated and busi ness-rel at ed

o048]r ai Réferringtowhta e df@fvbhg%r Qﬂwﬂd&tﬂ prdeRl cBOR MidHifoRNor an
of her. Moreover, it sh preci ated that such

éﬁ? TShRAEe dﬁrgéﬁtweé'f“f?%ﬁ‘ £ORPY$RS %6“*’&5 p &Re 4G & prpguction bore
ClORGHHgBom %bdmuhcmﬁgqhbthﬁhmﬁ AR Barfyadd bRRiuction fluids
undert aki ng i abri cation, and manuf act ur e

fiigm ﬁrm@r%iﬁd di?@iphéa? yhes nrqducmwgnq [fea esREVOIE (Nt SHRWS)-
@lns&ﬁrﬂr‘nﬁ’é Sorg %&I‘égﬂﬁ@f 4 fé t@% E@hn iﬁﬁ?ﬁgﬁn%\%ri écaﬁn% and

\A%g pro n rran on an o ore Ol or gas
PHsYaliTLIMBINGs &S trge cam tmqaﬁs sealeoffithe nrczsiL:pmmju@ﬁ Lefcige
gn%\ﬁdés LR ok fthPap[ ! gﬁ@;%amag Wiek = dﬁ%

arryirng producti urds tTroma perforate regl
taneinfareehiiot mssehsuangcmmmnma&M| and naperstieovalyes /Nm the

SAPARIE DREC ol 557 1 nlnd 3405 0 cMISRRTIN T p

@etpoﬂ;e/meqarbdycts)eajose of thetavenpthatlintdriventionds eeci.;iredramd tools

RS s BeBitE? Shadhe MABRN 1 o AR hOrTion®) 3R25) Shollh im the
@mmmgs canagw didmetael pmmrcadare besd vas prcmdda:letocﬂee? iro@sction
S ree |

t . bl m.t

i S B SR e Braroh Mo i eavaogayred
IFHhISdNRBhIsQST the nﬁwmubrﬁ efe @Qdaltyog;b;ﬂlca@@dotd@hé}etypw or tregs,
into the well bore. he hori zont hovvnl

I tr
e H@"ézonéa'lt@tegén fo,PREERHIN d?]@%" %thf“ t@es
to fee ductiop fluids directly to a
S{J%ct ?U"I‘? fiPwge bﬁ‘éﬁ%ﬂh%’@ggr@ﬁw WRFEHIamand raulus bores s

rReenRHas): vAANAREL Shoin el é&h@ﬁiah@'hr@hgeﬁnﬁblﬂbﬂ FIG. 7.
appl i cable to other tg pes of trees, for exanp

&l rervionthase 1 harsa PRGN Wit Chd%C'Qﬁe‘?rQMﬁ F@J’I"Qﬁ"t&r‘h‘@'ﬂg
LaRR PIAES. A[&Q&ﬂt%ﬁ%ﬁd&%l@é rﬁ$vléﬂ§sefshfh%usﬂbdh&ﬁm bore 1

producti on and annul us bores is governed by various
ioye stheh Biach n1@.hand ch epradietionr mastrinisalve of M| closgs the

yﬂ&jﬁﬁﬁ eid pgegwtﬁe%ré}ﬁ% f branch 10 which is closed
y val v

a pro uct| on W ng e PW. A production swab

\{ab¥A PheC hﬁﬁqﬂﬁs tb'&?e Br i%dé&%éd)%ybé%f %n%ul@?%&stémalve AMV

branch 10, and a production master valve | oses
theéOVpramaawluﬁ dyete cantphllegwoy e BRawgH vm09 \[abMﬁWVheAn

%@@H@E%\J&Wv%w% AS %logasﬁebqpcon Oy S o3l Ve

["ow an annu us ou an annul us

L
tdhérydrawcaaoetrnlymen%iielsypmaﬂrgawouw the camtandlmeobdw of the
CRBARE ol VTR e Bl o P SRR T SRRl e e B tne

rsecfaces edf,rorinrarria&pmr&ent;es&lgnal s generated fromthe
surface or froman intervention vessel. WD
2008/ 076565PCT/ US2007/ 084879
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[ 0049] When produCtion fluids are to be recovered from

the production bore 1, PW is opened, PSV is closed,

and PW is opened to open the branch 10 which | eads to
roduction flowine or pipeline 20. PSV and ASV a

‘é’gpr?@?éqf Y only opened if intervention is reqﬂgwgoommm

[ 0050] The wi ng branch 10 has a choke body 15a in

\h049] a whetlpedduatios ok afe te bei iepoeedd ftomn abatpreduction

biife do Pt e rpenes, PRYoR ettt ne0BEay % aoanst 1 fogen the

thRghdpl TrlwaichaBadiPioea prddvpticiafidmireosmsipaipe 2. f PE¥tand ASV
pl ate 25a and a second plate 25b spaced apart in

R peReiAlly enly PrerRthil prieryerinn ‘érﬁ%‘ilhr@ﬂ by support posts
14a, so_that the second plate 25b is supﬁorted y the
#9290) 1 Fheawingdarege pBVisst & ghelie Bpdip(iaa dn yeuch #r%oductlon

%na@@ 109 Mr@s&séch@o Ed:ﬁtﬁ)tl tmé i o%ﬂdéﬂﬂo&@etr@mt@ bBHR&Ad

25b i s occupied ?/ fluid conduits t he w ng
@péﬂ@wgtoproan@tlwommee@ﬂoke body 15. The choke body
15a is usually nmounted on the first plate 25a, and
dORRMd i (They mahiéeld opR the Hredustipn Jore Myglaal!yycmweé a first

Gitlra Pdh §§ebﬁdop|£@%du p%lfcﬁd gagéﬁ%ﬁ veRichN@IABAkS %& one

in use. he Ti1rst a and the second
2ppthea ol weﬂmta Ha, aﬁ@eﬁhﬁbt@sSQQﬁ!ﬂﬂ riate 200 lalawported by

4 BOSS, By 09 1R/ 8ol . e RO AR 1R0 A
it ESaeqgndathiecteoondtplatd e3bbbist asepietifey fiediued cosdulsdof the

SR B EUAD §/BCUARRE A LRCCTRL chie. BEAPTS: By

access rom abov
wed Urthehdn thor fiishplatey 25, iand a’mwpaistm se‘ﬁhad pEte 25k ndl ofually

e %?c'&ioaL%%%‘?ﬁr‘?iq‘it?gbi?ee%’ﬁh's%& e R R 0S8 oeal ©°
h t 5

T005310° S bl 2R R g REEA Blbts 2R oRAeRT aSiA, s

kape:‘tu:reegtbaedre‘ mml% hggrtéamtmh b;;bﬁyetlritﬁlaer mtdvdﬁ?ztgbsfgdr#cnon
C ul | reer a

R iR e patosa ot e, ol By ol iiedRuisn

@fr?ttdt@scﬂwk@erbmwét@s asmﬂ%téno&ffhigrogg?ghé @;@gftsatstemam bfothe

aftlr cessli nodul| e

SEROTSH DI 37 PR SoRE ooy WBIA'E JioTERAYS fif Piinead for

finteBlentérd pRESIsRE. MREUledhd & FRC eBflraehapdreP @ bptidrHiy

are nounted on the second plate 25b directly above the

fcePRed ¥iEh Be I56ap orm deliioRvRE (GaryRd ipskeiingapio seal off

ﬁh’é’%ﬁ&or@:rﬁ Rbinchl Bbaf@oR>C above the second plate 25b
he sanme manner as the first posts 14a support the

@GBH]d ﬂj{e?ér@mﬁaﬁhv abeyest he afwtjrétth@c%h@erﬁ%ai choke 16 has

tionall first processing nodul e b di sposed

beep H@”@é@@) W@nplhe 8h@ehberdys 182 bk heh 5’939 é@P'@C by e fluid
ler@) 'Er%ﬂéléég'fﬂlds' isin Yhd f@t th:?raﬁﬂgﬁ ﬁ g&ng derQihsh tltir%u%h an

transter efficient poi nts of
tanaelus Gpft trenghoke boghdie aaqcortﬁtgutr b%a ghatt feedlggtrerhéo a first

I b t p an e

RIS Eho Pl Y58 P58 Rk BaDoBS e dbleely 40 e
mlaﬁnemefongiodemg:ﬁﬂeffwst 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
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processi ng the production fluids fromthe w ng branch
10. Many different types of processing devices could

be used here. For exanple, the processing device could
cogBrlse a punp or process fluid turbine, for boostin N

B&re of the production fluids. Al ter RQVPYRYYPS

or addltlonally t he processing apparatus coul d inject

@b, atsiveatine fireaplaes 26a. otmeiriaﬁv et i piocegélngtnhwjule 35b -

The fluid ondul t

37055 Po e spoRy R Stobts Abase it Sxtr edagie grecty i

Bhe &8HShe q:osishley;nafr@em&ﬁ@@fér%aasgém@ewt@ﬁﬁe %Bﬂ:kﬁomts of
bodgngb which is blanked off with

fis Qenge laass &an hredateditaieush Weigangral ﬁtethﬁ W@'tbor e,

%gl«{ﬁeFggga;,gz?eé@c@nrb%tdm,&egondwt 19a. The processed
production fluids pass through the central axial

ool t e fihe ﬁﬂo‘éé@bﬁ’g VRA&®RE EdhtaiRg &%Se dbore for
and l'eave it via production fl owpat ter the
prerassivgdthe MQQQCtWﬁv@lﬁ%ﬁ’ fom [ee mm@ramﬂw QS:NHWWQWGTGN
p -
e ERYRD RS BUAR 2, AR o OSSN ONRE ot o
@ievvfcar@méd QOIMTISE s@ PUMP AfyProceRs flwaytuul@ge,r &) eoosting the

(PSS Y B AR B AR PEP SR 1 s

ea‘pbetsﬁumtomﬂdi thiey penestggmt eed hatdr| ai obier AGSE] Inkg det fluds.

P bsoreds i e Pt B 3 o 3o BRI B

tdfter wehimerdod ptcmesmng,t ien ard eapseesihurighi a sédwnd choke body

o e sE b 872 Paby R0 PG oS g grgoessed

\mdadiuo@ibwlfmﬁceﬂd e Nredhbke abosipom o‘a ttelnﬁﬁecoﬁlﬁutth‘@a The

aedEg o Bhof el 5P EShE MGl B koG 48 b
NRIplee m: mﬁ@desmdaj bsa aémieréatr@ itt 1 thé tprcdmcu@w ﬂowpath 20.

Vi sco& noder ators, hin out the fluid

HioBssest dhioBon Bl dhe piakes RPGY (15Fei gk can be

FRslRAPihFou ﬁ@mﬁw rpm@nﬁ@ bhbetd surfelck 06k raahieBRA ikiBa well,
fluids and t pi Furt her exanpl es of chem_cals

i Boueacisd o té&péd)r@qe@sgﬁrm AYaPNG! Wayt dgsfaplent Jhe
@rﬁ]gcﬂft‘ﬁ' of ddsASdutl bB UG AHBLERS -ashf REERTINIRENGE “FOUTHe

SO conprise injection water electrolysis equi pnent .
ﬁﬁ'@'t*@ﬁ@ﬁﬁt@éﬁsmﬁw’}hé@fédt preadeinggneraoiol e uidgdded vi a
one or nore additional input conduits. The processing
ded4de dajgrinmsesowaleninte gevell qould lge psefarto bpeptihedemation
Fq;é’ééuﬂjé? fr&”re”t”ob gt h%ﬁg&@%ﬁs RESIRR vfrefile aW%' !o Reifait e
e surface. Thi's co e very use
gxeggprein thheindeegneind idrmaianeagainticokarke. Ae\lsrerlmacmr\gewste
t i | r
edégle%r@gg@?gugﬂggg% .ﬁ@ g g&aé |%b9f&?é’sf h%%et%%pfé diddd o3H of these at
dinel Sunfadey dhabaranqmsve é’ykmanswpaarﬂtwmrcmnpmhaéyldamhgmgul d
be si phoned off via one or nore additional processes.
To@56]r ocCleesprogeshing deviom aduld allsceenete cle¢micals to be added to

bR E o i BB, RSTE A vPBR Bshlund Brighfinenm

@asEr 36 @omp, cetpipe Tkie fhetrqmemﬂerra@orsowhdhtmmmlze the fl‘[CtIOI‘]

SPGB 002 Bl Bl LA
d'gézﬁddf hlel dsrfadtdhfshaefRetants, hangr %Esﬁa@lrlrﬁ?@\/dh‘émcals
coul i nclude injection water electrolysis e prent .

APeRSSHG Ry AR Ise Fféefftﬁ’\'?é'i’ﬁt%ﬁ'eeté?ﬁ% egudiggent.
for both recovery of production fluids and injection

of fluids, and the type of géocessing apparatus can be
sel ected as appropriate. 7] A suitable fluid
diverter for use in the choke body 15a in the FIG 4
enbodi ment i s described in application WY 2005/ 047646,
t he di sclosure of which is incorporated herein by
reference. [0058] The processing device(s) is built



the basic tree showmn in FIG 1. The features of the
upper surface of the third plate 35c are arranged as
they are on the basic tree, for exanple, the hard

%oi nts for weight bearing are provided by the ,Fosts

P 2088%%Ry f1uid connections that may be refGl/Feyo7/08487
(for exanple hydraulic signal conduits at the upper

flaeectmitfis/iriened thabdle cdbld behatided eiansredediope additional
Qperate instrunents on the treLﬁ[i can have copti nuous, .
QR GPEdUiESh ke PTG TRN G IGR AU RSO SaMREISR 2 fitkd fisgry which
ﬁioaldeg%'f)@eaéﬂ AtBfa%i0s BgtePbativeer Ihe wdDbore and the surface.
2008/ 076565PCT/ US2007/ 084879 [0060] The third plate 25c
Haus godgtbeovery sesefyl dh f?roeéﬁlmB'ﬁﬁ HrecBaiich ol & Racarerp Atpcked.
W@h@atib@l‘}ﬁthé%ecé’égngtJév%e%@ﬂcp@orﬁﬁ%eé%p%%foh ddupimédie g.
first choke body 15a, and does not need to be directly
delosepartiymeagst hatgiisaadidebris and/os dxdwsearhenal | hepseparated
S 4. [ ;
REERRE oo d Bl S B0 R B P rd s
dderwaceisingfdeyi gttt ltarsatively eradditionblisieclofie timeasurement

BB ROt TR 1D L oo

tcoasistehey,setppofite ospesainre aolildviben mededrepared tditempttajure

TERTAR s8R RaPC AR pERB o BEL VB | oBGURET Tt dEmperature
obahgein padetedBilids.afuhRepiony) e prossingedevivet daalld biclude

the processin ule 35b. Int ex e shgwn | n

el NS BholBbEsrstBiert calsielie SmBadents of the
iIPRpAbMeBAHd Hgedfow Hoth Fddovel, ofdpreainidtioveiuidDahd Hedh of
i?e,lower d from surface toaﬁerformvarious t asks on
SR glﬂ type gb@ﬁ"%%"iﬂﬁm Blus £an PEFelRA SR RRRISPIIRe-

t [l bore 1.. Access to the wel]lbore fromthe to f
Jﬂ&ﬁ?o suif e lhettes 397 ye 316 covee ?%‘?%b@%'ﬁ'ﬁ@pﬂ& 4
\WRhdemhientaie CRBsSribath e lapdibatid h evORIdoBYRl7 6160the2distissure of
|l owered with a well bore pating projection 24p

MEhigi MR RIRR I8 Ny d RIS eRESor kover tool 24 in order

to mate with the well bore, and performthe workover

AR durlde. PRCEERRGtIYFA NS Bl inkhdNe 1RFRYsAERS tHethe

WRE ¥R MBAUIE 508 ABWARS 18 PRACTERLIAEY. B8 SnkOa $8Atral
the projection 24p to the nmandre and the socket is

| 5
B FERR it O PRhBIOCSBYING G Vises.t #d petijasc divtlibRu acasss
flt\ﬁlh%el uBe At RESEwdOL R %ar%ﬁ?é‘%n@' plate! BbC HE WEHRIWS access

th the inner bore of t rojection 24p and 1's
dennedditt rrackes. thenepper ndo pg e wieiporeapmandret on Heg taxtends
I ' f ' rg of
R EIRE shecd R e Bhie A St e

e upper sur e of the

trhd | Lts: 251 N
009)oF o rurRt Ofted S o ird BiokPYRE Bk BRRH Gt rofibho
ithe bgsit tregechoworin iFlG: t.y . THeOo8BIFepeli thaalpbgr surkacrmf Kivs third
t t to. | Lont

e, 358 #P 2ERgPIARRy oo o s shs ol 3Rl Sxdipipalh e
sodketfer etaglitobesouraragorohided ol ebé | postantd, earsdiranyg fluid

t i.ght of the kover tool 24 is borne qn

hBhePGe B & et B Pty SBRALidREuR ot e
tuppepfest of Ik second plate 25b that are needed to operate instruments on
the tree) can have continuous conduits that provide an interface between the

third plate 25¢c and the second plate 25b.
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WD 2008/ 076565PCT/ US2007/ 084879 [ 0064] Referring now to
FIG 6, a second processing nodul e 35¢c has been
install ed on the upper surface of the third plate 250
The bl ank _cap in the second choke body 15b has

VOROROEHPNi th a fluid diverter 17b sinilar tBCT’H\S-.\z“”"’OS"m
di verter now occupying the first choke body 15a. The

?%%wt]t errhbgih;rfjsplﬁtbo%ﬂdiﬁﬁs\a tlix 6lgu$§bt!©ﬂr’tdtﬁllbﬁl a€desand the
0 sen ul ds 0 e se On rocessi n

SRBOTCH ChOHRLPAR 15 DUy PatPoiPACRS FRALHE Dhe g e oke
%@?QSQ% d&E ndt Aked E@Béﬁﬁéct@aé%véo the first choke

body 15a, and further treatnent, recovery or injection

qeoemnev 'Tchkésdqx)idé* %%Qfs' hedan [dﬁiﬂ@ﬁﬂil@b@é’ QriaR§ed @803ab posts 14

processi ng nodule 35c is fourth plate 25d, which has
teprienslige upwaido frpem thes upper §‘é'$%ﬂ% OBrﬁ‘?F tHALPS E’I‘f&trﬁ%ﬂng with

womm&kut%dmgss&ckéés 1808h fnheu bslsecenm@%re&éssﬁgcmbaulb%ove
sanme |l ocations. The second processi ng no whi ¢
WRgmi A8 ofpnaine FAG K1 f éi eaithepreyeeis 5t iy aﬂé@“’féﬁequﬁo fhtttwéot
f | '
sEg et e OB EBOTRR AoRRF Floblo BTl iGel ety ticke
whi 2 lippenxicaluley taldriasde e hrvefm branigethasacterigicanaf the
t C nnel h tyr
el ALl 5aAEC 838 RS piinel R (HHSCES 4l e
tphocasgingt medtled35tr o dre tise regamplet shawa imd&dGt He tlsa&almoctaspmg
rrmc&yl e as.the basjic well head, thereby facilitating
|

%EWP%%SL?SPLHBFJEQUI prent such as the workover tool

iffodan o e ORS L L PGB S alelicy® 6137 P BB bRerea from

s;erﬂag&_s.to[ ﬁ@ﬁﬁh‘F\th%mIJqﬁtti,&ss blo}/vthmn na':lhmfetdnf&ucheas pulling and
Lment, .In e as acC

EPdagad Phigs i du Befibire B tabi ) s SRR dhe tqp of the

\Mmﬁgshbenwﬂ& GET Z)edprdv{déd Brroegid e wblisord Accaseiinnen4b.

O e e

teliml | ESwnwardb &r&ABe WEREVdrNBohas |@Qﬁﬁeﬂlﬁ)eﬁ1atéJW|th the
with 200 added to the reference nunbers.

predante: 2HH RETeradhe veskens RPCRdY RS he 35106%%@ thnopesr end
%@rhm@fﬂ@f %S@oﬁklao&ugﬂajédasn \@4@%5;& éémécbéﬁ delist& a8l seh the

passing fromthere to the choke body 215, they are

PreP R An o6 mANgE 6. BEW* 8161 Beset Sisyarped B 1S inner gtace
fof o ?thé&[ohozzid“%o%ap lder% ﬁfgﬂ_’le Mhh&el Bgs "b%ntmzus%us

proce the'f romt process nodul
t\"hiholh‘ghlnaers borgl ef tb\@rre'omtlm R4pi argl B1sealerd thaseiohokéhen the

et BRab Sy IRRI A RLS LG GONNSIIRIR by o
Th$ snanapgdi npwards|thigsigh ghe sipphie searfaule @‘amedhlrtbfplatm&c and
S
Yr\ﬁvﬁ%:m@gkrc{veF d@Le |Q%Eqﬁ%ﬁ08?eg§)ﬁhg%rﬁ&8ﬁﬁﬁﬁé Wellbore
m@@uwwmcwcmﬁzaow 084879 [ 0067] Enbodi nents of the
I nvention provide intervention access to trees or
qo0e3] nedpifookabls thel wirkbveraboiedst caroiokl haéspied td faed Semntbe \papts

5 805 Bobd HERES Re i 62-3%8 BEuF D PhtBel ol Be
tf@rpmtmgmku tenradctiembadiomentisg tiat theweigheot ihenwvarkever tool

BRI RIS Glee TERYP BN BIRToaRi  BRgs 14

on top of the nodul es, and connect directly to the
bore of the manifold without spendi ng any tine
renovi ng or rearrangi ng the nodul es, thereby saving
time and costs. [0068] Modifications and inprovenents
may be incorporated without14



departing fromthe scope of the invention. For exanple
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equipment such as the workover tooi 24 without having to remove the

processing units. Processing units can be arranged in parallel or in series.

[0066] FIGS. 8-10 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
replaced by a single bore jumper system. In the modified embodiment shown
in these FIGS. , the same numbering has been used, but with 200 added to
the reference numbers. The production fluids rise up through the production
bore 201, and pass through the wing branch but instead of passing from there
to the choke body 215, they are diverted into a single bore jumper bypass 218
and pass from there to the process module 235. After being processed, the
fluids flow from the process module 235 through a single bore return line 219
to the choke body 215, where they pass through the conventional choke 216
and leave through the choke body cutlet 220. This embodiment ilfustrates the
application of the invention to manifolds without dual bore concentric flow
diverters in the choke bodies.
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3. The systemof claim1, wherein the first access
tunnel is configured to provide access to a bore of
the mani fold and the tool has a common di aneter bore
W|th he tree manifold bore. 4. The system of claim
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wherein the processing device is contai ned between the
first upper interface and the first |lower interface,
and wherein the first access tunnel extends through
the rigid structure. 11. The well processing system
of claim 10, conprising: a second nodul e, conprising:
a second rigid structure, conprising: a second upper
interface; a second |ower interface coupleable to the

CLAI{fisr st upper interface; and a second
processi ng device contai ned between the second upper

1. i Atspstémo@manmginghe second | ower interface; and

a cond . access tunnel extengdi.ng.throu t he secgnd
7t oFd BPeDEC TR el B e koM D Bl Wi PRERR e modute
compride&r ei n the second access tunnel is configured to

align wwth the first access tunnel ., 12. The wel |
pr ocesEPIREESENE devirotoupleablpiad requmari&ld: i rst nodul e

and t hepaeaQRet R lRicAlife RBAIOME PehctQihedSARCKREeRthe access
top of one another. 13. i diverter for diverting flow

tunnelfiy eonfiguied|td receivapriodiimdde the first gecepd wangd andh provide access for the tool
to mat§ mrthe?‘{r%anifold;
a processing input; and

a processing output.

2. The system of claim 1, wherein the first access tunnel is configured to align with a

mandrel of the manifold and the too! has a common diameter bore with the mandrel.

3. The system of claim 1, wherein the first access tunnel is configured to provide access to a

bore of the manifold and the tool has a common diameter bore with the tree manifold bore.

4. The system of claim 1, wherein the first access tunnel is defined by a region void of the

processing device.

5. The system of claim 1, wherein the first access tunnel is configured to enable thetool to

be passed through the first module, and into the bore of the manifold.

6. The system of claim 1, wherein the processing device comprises a pump, a process fluid
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.
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a first input coupleable to a production bore of a
tree manifold; and a first output

coupl eable to a first processing apertureof a
processi ng device, wherein the processing device is
configured to process fluids froma well; and a
returnfl owpath, conprising: a second input coupleable
to a second choke aperture of the processing device; a

S - C . . . .
7. ORI OULSIILE <ty HR BAST, B gl B conti
formirgecntflprmtte egemign glesriveacopotiecioh dotecofithempiifeld and the processing
devicel " o(? %vg]séi 0y deevri c&si 1051.1'tpu'€‘ cg%t hi(s)é:I Y { oBR en(t))éei Sri]% Qonduit forming a
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secondlflyivgh exiendg béiolceh tHhahro@ksing bevigy arlesBishghoke aperture on the tree
..devi ceconprises an access tunnel through the
manifdocessing devi cethat enabl es access to the manifol d
whil e the processing deviceis coupled to the manifold;
coupling a first flowath fromthe manifold to the
8. prlrestamgf ¢im cde;wheotip|the §rsg reakts dandigpgd Ho fooupletthar second
r . 0 r .
modoPFSRATRAT R0, v, HERYE PR AR o exenaine
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access tunnel of the praocessi.ng vice., 16. The
tunnel, eXjeRgigs firoughg scFq ,pre%ﬁﬂflg 3%@ %fgﬁiﬁchgd 58 ong
nodul e to the manifold via the access tunnel. 17. The
met hod of claim 15, conprising nanifulating a too
c

9. i heoswigngesriaie Saiviherdimshargaspidmeduieas qeplad deseries with the first

modulte.u nnel .

10.  The system of claim 1, wherein the first module comprises:
arigid structure, comprising:
an first upper interface;
and a first lower interface coupleable to the manifold;
wherein the processing device is contained between the first upper interface and

the first lower interface, and wherein the first access tunnel extends through the rigid structure.

11.  The well processing system of claim [0, comprising:
a second module, comprising:
a second rigid structure, comprising:
a second upper interface;
a second lower interface coupleable to the first upper interface; and
a second processing device contained between the second upper interface and the
second lower interface; and
a second access tunnel extending through the second rigid structure and the
second processing device, wherein the second access tunnel is configured to align with the first

access tunnel.
18



12. The well processing system of claim 11, wherein first module and the second module are

configured to be stacked on top of one another.

13. A diverter for diverting flow from a well, comprising:
a first flow path, comprising:
a first input coupleable to a production bore of a tree manifold; and
a first output coupleable to a first processing apertureof a processing device,
wherein the processing device is configured to process fluids from a well; and
a returnflowpath, comprising:
a second input coupleable to a second choke aperture of the processing device;

a second output coupleable to a choke body on the tree manifold.

14.  The diverter of claim 13, comprising a second processing devicecoupleable to the first

processing device.

15. A method of assembling a manifold, comprising:

coupling a processing deviceto a manifold, wherein the processing devicecomprises an
access tunnel through the processing devicethat enables access to the manifold while the
processing deviceis coupled to the manifold;

coupling a first flowpath from the manifold to the processing device;

coupling a second flowpath from the processing device; and

receiving a tool through the access tunnel to mate with the tree manifold and provide

access to the tree manifold inside the first access tunnel of the processing device.

16. The method of claim 15, comprising coupling a second module to the manifold via the

access tunnel.

17.  The method of claim 15, comprising manipulating a tool into engagement with the

manifold via the access tunnel.
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