; e3eol dFBOr 6TNY214 Novenber 2003 1 1 "Recovery of production fluids from an
oil ‘or gas 2 well" 4 The present invention relates to thd4rNewmbey 20035
production fluids froman oil or gas well having a christmas tree. 8
Christmas trees-are well known in the arg of oil and 9 gas wells) and
generally conprise an assenbly of 10 pipes, valves and fittings installed
in a wellhead 11 after conpletion of drilling and installation of the 12
production tubing to control the flow of oil and-gas 13 fromthe well.
Subsea christmas trees typically have 14 at | east two bores one of which
comuni cates with the 15 production tubing (the production bore), and the
16 other of which comunicates with the annulus.(the 17 annul us bore). The
annul us bore and production bore 18 are typically side by side,-but various
different 19 designs of christmas tree have different 14 Novenber 2003 2
1 configurations (ie concentric bores, side by side 2 bores, and nore than
two bores etc). 3 4 Typical designs of christmas tree have-a side outlet 5
to the production bore closed by a production wing 6 valve for renoval of
production fluids fromthe 7 production bore. The top of the production
bore and 8 the top of the annulus bore are usually capped by a christmnmas
tree cap which typically seals off the 10 various bores in the christnas
tree, and provides 11 hydraulic channels for operation of the various 12
valves in the christmas tree by neans of intervention 13 equi pnent, or
remotely froman offshore installation: 14 15'In | ow pressure wells, it is
general Iy desirable to 16 boost the- pressuremof t he production fIU|ds '
flowing 17 through the production bore, ‘and this is typically 18 done by

i nstal i ng apeueR iy S bAbaRRRIH us) @f 4 -rfrérr Lhe proquetion wing val ve
in a pipeliné or-sim - Chri st mas

tree. 21 Fbﬂﬁﬂéﬂ, |nstaII|ng 'such a punp in an active well is 22 a
difficyglt operatlon for ‘whi'ch production nust - 23 cease for sone tinme until

the pipeline is cut; the 24 punp installed, and the pipeline reseal ed and
t est ed425 f Ghei ptreglem:y :.r&ﬁeﬂe:.énf wetﬂﬂresalttcertnﬂél yechret:.q; RFFessur e boost
the

5 productlon flulds from an 011 or gas well hav1ng a

6 chrlstmas tree.ﬁ

7 _ ' ' o

8 - Chrlstmas trees are well known ln the art of 0il and

9 ‘-gas wells, and generally comprlse an assembly of
10 plpes, valves and flttlngs 1nsta11ed 1n a wellhead
11 after completlon of drllllng and lnstallatlon of the:
12 productlon tublng to control the flow of 011 ‘and gas
13 from the well. Subsea chrlstmas trees typlcally have
14" at least two bores one of which communlcates Wlth the
15 productlon tubing (the productlon bore), and the
16 other of which communlcates with the annulus (the
17 annulus bore). The annulus bore and productlon bore
18 are typically side by side, -but various different

19 designs of christmas tree have different




28 production fluids by installing a punp froma rig, 29 but this requires
a well intervention fromthe rig, 30 which can be even nouay&epdzsBE3t han
breaki ng the 31 subsea or seabed pi peworKk. 14 Novenber 2003 3 1 2
According to the present invention there is provided 3 a nethod of
recovering production fluids froma mell24 having a tree, the tree having a
first flowpath 5 having an outlet) and a“second flowpath, the nethod 6
conprising diverting fluids froma first portion of 7 th flrs flowpath to
t he second fIme&u@uﬁmmidhahﬁmﬂt¢ﬂgcﬁn§rNQMh$¥ﬁ%unﬁ% f 1 owpat h
back 9 to a second portjon of the fj rst and 10 thereafter
recoveriAg f| BP&EsHr &M% MOTSuIRA™ of Y gof%\g?%ﬁtg""t 'flowpath. 12 13
PreferabLy the first flowpath is a productlon bore, 14 and the first
portion Of it is typically a |ower 15 part near to the wel] head. The second

portion of 16Tibdchilr sesfikmspath ¢hrigpmes lty"eenheﬁﬁera S Hot€487 the
bore adj acent a branch outlet thou e tdPRy be in the
branch of out @t thF PROCHSLAG, ??%mggP%g%2é§é% |vé}5|on fluids
fromthe f|rs§a55% g&hr%%d%ayﬂ%ftﬁ@oaﬁe@hﬁanfluhdshéﬁﬁmﬂuhe(eg with 23
chen1ca|s) or pressure boosting for nore efficient 24 recogeéy bef
re-entry7int oprbeukitisn boawpat HE'hQStQB ebt Féﬁaplrﬁdﬂ"ﬁé@e’c g S I%@at his

an annulus bore, 27 or ondui t 4 Oyli@1hir ARt hm 28 Ot her
types of8bore Fﬁy 6Bt 5n§%ﬁy used 5§Q EQE second f owpat h i nstead of
an annul gs bogg.-i3@mak Eya@p@dg/WﬁEchlnypdcaéiyl@naﬂﬁomﬁﬂu§hﬁrst f1 owpath-

32 to the second flo th is achieved by a cap_on th ngﬁgber 2003 4

1 tree. 1@pt|oﬁarupusra@r€§phﬁnﬁ§ﬁr@hﬁléﬁﬂﬁs Erfefregéwght appar at us, but

this ca:E%pr ef y%.bcla)lllg‘é 1gedf§§p@15gggty_gngbfl nhan&talmmqmrt of the 4
t t -

appar a nents fl'ow wi |
valves in the chrlstmas tree by means of 1nterventlon

13 equipment, or remotely from an,offshore lnstellatlon.
14 | - N

15 = In low éressure wells, it is generally desifable to
16 boost the pressure of the prodnctlon flulds flowlng
17 through the production bore, and this is typlcally
18  done by 1nsta111ng a pump or s;mllar apparatus after.
1s the productlon w1ng valve in a p1pe11ne or 51m11ar
20 leadlng from the gide outlet of the chrlstmas tree.
S 21 However, 1nstalllng such a pump in an actlve well is
22 .a dlfflcult operatlon, for which productlon must

23 cease for some time untll the plpellne is cut the

24 Vpump installed, and the plpellne resealed and tested
25 for integrity.

26 | |

27 A further alternatlve is to pressure boost the

28 production fluids by lnstalllng a pump from a rig,

29 but this requires a well 1nterventlon from the rig,
30 which can be even more expensive than breaking the

31 subsea or seabed pipework.



5 diverted via the cap to the punp etc and returned to 6 the cap by way of
‘tubing. A connection typically in 7 the formof a conduit 14 8lovgpben?d0z
provided to 8 transfer fluids between the first and second 9 flowpaths. 10
11 The invention also provides a flow diverter assenbly 12 for a tree, the
‘flow diverter assenbly conprising 13 flow diverter means to divert fluids
froma first 14 portion of the first flowath having an outlet to a 15
second flowpath, and nmeans to divert fluids fromthe 16 second fl owpath
‘back to a second portion of the 17 first flowpath for recovery therefrom
‘via the outlat 18 of the first flowpath, wherein the first portion of 19
‘the first flowpath, the second flowpath and the 20 second portion of the
first flowpath fobFFF ORI BF PEPCCBR(I MICUS Balbase oF PTOTHEED 23
Typically, the di yenéeodsserlyveaingepfedvmd dnr mu2dshighnm g4 ader st eel s or
‘ot her netal s, using eg 25 resilient or inflatable,sealing nmeans as
required. 2647 THEVHE ehtiyPemalPEnEFateldI%es FHEFtt AECYPRSE and 28

second fl owpat hs, hheingli AtersiraRtQf ahibea féatslsd tQ c@paQnpPUbRe OfietiRAL MENT
assenbly. 30 31 The assenbly,preferablg%conprises a.conduit capable 32 of

‘insertion info t hEOTPFSYIIHY GWYAER Pt BakEhbiyP™ 314 1KV eRBET 12007 4a 1
‘having seal ing means £apablm@ AbasBatbngnd heecordyinlbwdatgai fisd the wal | of
.the production bore. The 3 conduit 14 Novenber 2003.5 1 nmy provide a
flow diverte® thr BbgRE g &%t £AMI8Hr BXothi T 3752 EyorRadR 'Rark chri st nas
‘tree cap andgthe 8opingdiid keRedonr 8¥i ous! i rsthe150pheBf f 864 ed between 4

‘the conduit and the first flowpath prevents fluid
| 10 thereafter recovering fluids from the cutlet of the

11 first flowpath.

12

13 Preferably the first flowpath is a production bore,
14 and the first portion of it is typically a lower

15 part near to the wellhead. The second portion of
1le the first flowpath is typically an upper portion of
17 the bore adjacent a branch outlet, although the

18 second portion c¢an be in the branch or outlet of the
19 first flowpath.

20

21 The diversion of fluids from the first flowpath

22 allows the treatment of the fluids (eg with

23 chemicals) or pressure boosting for more efficient
24 recovery before re-entry into the first flowpath.
25

26 Optionally the second flowpath is an annulus bore,
27 or a conduit inserted into the first flowpath.

28 Other types of bore may opticnally be used for the
29 second flowpath instead of an amnulus bore.

30

31 Typically the flow diversion from the first flowpath

32 to the second flowpath is achieved by a cap on the




5 fromthe first flowpath entering the annul us between 6 the conduit and

t he production bore except as 7 described hereinafter. AffléNoyebpng03
through a 8 typical booster punp, squeeze or scal e chenical treatnent
apparatus) the fluid is-diverted into the 10 second fl owpath and fron1there
'to a crossover back to 11 the first flowpath and first flowath outlet.

13 The assenbly and nethod are typically suited for 14 subsea productlon
wells in normal. triode or during well 15 4esting, but can also be used in
Subsea water 16 injection wells, |and based oil production injection 17
‘wel | s and geat her makevel bst iidiea AP taanchg ponesiatt Ry phghopr essure wat er
or by 20 electricity which can be supplied direct frama fixed 21 ' or

fl oating off§horetFﬁ§Fﬁ?P%I?Qﬂ?rﬁ5PsﬁrgHFatPéfh%ﬁ?x?%?feﬁﬁg§yaP?angenent or

by high pressure gasvifem fepardiel9GabrsoHr 88etér HagtCaw preferably seals
wthin Christmas tree bores 26 _above the upper naster val ve. Seal s between
‘the cap 2'1 &nd bAPBEYBFUF hettd d&@ &Pétoﬁwaﬂmrgﬁ% dilRy: wadliRel atabl e, or

preferably mejal - ugvERtal +R2lthe TAE 29 6B H@fp k& d ehuorbititadavesy cost
effectively with no 30 disruption to_existing pi pework and_m ni mal i npact
on 31 control® systefscaPriBadpy piptabdng. 14 feRRGATC™26U816211Y Ihe

‘typi cal design of tmef&m%ﬂw%rotn%mtwlghtp {ba1 3, gaRvGaaqvaky with the
design of tree, the nunb si ze, con? guration of the diverter

channel s 5 b ng ﬁﬁ?&ﬁéﬁrmf%WFQﬁu?eﬁWSGBcFF%nféﬁﬂiéﬁﬁhﬁ&§°5@res 6 and
.others as thg,casglgagaggs_Thls provides a way 7 to isolate the punp from
the production bore if 8 needed, and al so provides a bypass loop. 9 10 The
cap is typicddl |y capable of retro-fitting to 11 existing tree caps, and
many i ncl ude jequi ﬁkemﬁvé&mrﬂ% grf;bwaescanﬂw fifRite@nhEelmoiy tree
ival ves) 13 and whi ch match and co-operate with the conduits or 14 other
icontrol el eménts éPrtAetteee e MHP¥hALHereap a9 CRBPFLEIRA. 16 17 In

nmost preferred eﬂ‘@@éhnﬁmértémne%e hasds?u&@tﬁmtl%sf @h-oRr gdegi-ken and

annulus flow paths for diversion 19 of fluids away fromthe cap. 20 21 The

invention allo pr epraesn of rde ﬁ&ﬁﬁﬁgfﬂPURPth having an outlet to a
15 second flowpath, and means to divert fluids from the
16 second flowpath back to a second portion of the
17 first flowpath for recovery therefrom via the outlet
18 of the first flowpath, wherein the first portion of
19 the first flowpath, the second flowpath and the
20 second portion of the first flowpath form a conduit
21 for continuous passage of £luid.
22
23 Typically, the diverter assembly can be formed from
24 high grade steels or other metals, using eg
25 resilient or inflatable sealing means as required.
26
27 The assembly may include outlets for the first and

i 28 second flowpaths, for diversion of the fluids to a

; 29 pump or treatment assembly.

? 30

i 31 The assembly preferably comprises a conduit capable

32  of insertion into the first flowpath the assembly



22 diverter neans to divert production fluids froma 23 production bore via
‘a second flowpath to renote 24 apparatus for treatnent, arfdNayemdeue®0d he
fluids to 25 the tree for recovery fromthe tree outlet. The 26 treatnent
apparatus typically conprises a punp or 27 chem cal treatnment apparatus. 28
29 The invention also provides a tree having a flow 30 diverter assenbly,
the assenbly conprising a flow 31 diverter nmeans to divert fluids froma
first portion 32 of a first flowpath havidg an outlet to a second 14
‘Novenber 2003 6a 1 flowpath, and neans to divert fluids fromthe second 2
flowpath backito &awvéogndepbitg oweaofs bhpabnesbeSédlnM@amhefcbndetbvery
therefromvia, the outle f 4 the f t Il ath erein he first portion
St FBuBOR ARt A

of the 5 firs ro aPﬁ %‘%%con P Second®e portion of

the first flampathohdnmta conduit for 7 contlnuous passage of fluid. 8 9
[Enbodi ment s qI the invention wll now be described 10 by way of exanple and
W th reference to the 11 acconpanying drawings in which:12 13 Fig. 1 is a
side sectionad view of a typical 14 production tree; . 15 Fig. 2 is a side
view of the Fig. 1 tree with a 16 diverter cap in place; 17 Fig. 3 is a
?V|em10f the Fig. 1 tree with a 18 second enbodi nent of a cap in place; 19
20 14 Novenber 2003




71 Fig. 3bis aviewof the Fig. | tree with a 2 third enbodi nent of a cap
in placé; 3 Fig. 4ais aviewof the Fig. 1 tree with-a 414 Novérhbeoodi nent

of a cap in place; and 5 Fig. 4b is a side viewof the Fig. 1 tree with a 6
fifth embodi ment of a cap in place. 7 8 Referring now to the draw ngs, a
typical production 9 tree on an offshore & | or gas-wellhead conprises a'
10 production bore 1 |eading from production tubing ;(not 11 shown) and

carrying Jor oduBg¥Y oprbivides f rfamwe did et &or ahedubagi; Q@ Aerid ffl égguﬁt i on
to t he

casing ina 13 res ryor r é&gt shown) . An annul us "bore 2 lea
annul us bet weeh IS h’dlteﬁ‘éispr%@tﬁﬂéﬁl&%mﬁabtmgeam;a LGihd i shews

tree cap34 whi and nul.us bores 1, 2; and
provi des a 17 Pﬁﬁnr%e@éﬁtgéﬁg égl%?)%ﬁ ol gﬁ%%n%?gffggeﬁﬁie@h%tl‘@e@%mte
pl at f or nffor i rithe mmdwntvasdethealﬁlk%tccﬂmwalﬁiepfé%@négdfﬁ%‘ir te the
val ves ig. th% g}bees%rras tree: :The cap 4 is renovable fromthe 21
Chri st mas treé W 155 exbioepehl préIEmDthamn®?l aanbktsident es in
t he evené thathlenfc_%’ﬂéﬁﬁ‘t tools need to be inserted
into the 24 production ﬂo?é%%ﬁ%%ésﬁ%gggs%go%%% THEROWST 1 ui ds
through fhe pd@é@é’tlb@rd drereinmafitsr 27 Aftes pasgavey taf-dygwagi ous val ves
tree of Fig. 1. The productlon bore 1 has a 29

shown-irngthe C .
branch 10 m%ﬁpiégg g’? ?”ﬁlﬂ)’dlﬁcﬁ‘%ﬁzﬁn Ry ¢aRe S@IG(IIHNQI 12. A

product i%n sviabesameat( B%g)ar%.@u%' 0%8%= 351%5? %\gﬂ#%‘é&%n Ovi7t gﬁd

branch JGO and PW 12. Novenber 2003 ower <7l
LPW 189 whi GFRFeng spewpash) aokoSeamh e penautsi anchoseolraie ket heod

branch 130 anc{:}f’é/\)(/f B P Y/ .an V 15, a 4 crossover. port ( XOV)
20 is ;r ovi ded in %%%tp?% angvdé vﬁr%‘?‘?ﬁ'&hn‘é‘&?éef:c a. the crossover .
port (¥@v) 6 21 in annulus bore 2. 7 8 9 10 1112 13 14 15 16 17 18 19 20

21 22 24 26 27
23 %% 11%081 3 method are typ:r.cally sua.t.ed for

14T gsubSEalprOduct;on_wells ln.nqrmalgmode-or-durzng'WEll._
15 testing, but can also bevdsed.in subsea water

16 1njectlon wells, land based 011 productlon 1njectlon
17 wells, and geothermal: wells. . -

18 R - |

19 ',Therpump can be powered by high'preséﬁre'watef:of by
20 - electricity whichﬁcén be supplied direct from a fixed -
21 or floating offshore installation, ‘or from a tethered
22 buoy arrangement or by hlgh pressure gas from a ;

23 local source. '

2{-

25 The cap preferably seals within christmas tree bores
26 above the upper master valve. Seals between the cap
27 - ‘and bores of the tree are optionally O-ring,

28 inflatable, or preferably metal-to-metal seals. The

29 cap can be retro-fitted very cost effectively with no
30 disruption to existing pipework and minimal impact on

31 control systems already in place.




The annul us bore is closed by an annul us master valve (AW) 25 bel ow an
annul us outlet 28 controlled by an annul us w ng val ve ( AWA N2&mber28108

bel ow crossover port 21: The crossover port 21 is closed by crossover val ve
30. An annul us swab. valve 32 | ocated above the crossover port 21 closes

t he upper end of the annulus bore 2: Al valves in the tree are typically
hydraulically controlled (with the exception of LPW 38 which may be
mechani cal ly controll ed) by means of hydraulic control channels 3 passing
through the cap 4 and the body of the tool or via hoses as required; in
response to signals generated fromthe surface or froman intervention
vessel : When_production fluids are to be recovered fromthe production bore
1, LPW 18 ahd UPM¢ Frraralofentdy Ps\wbes flowcAiventeshd'idwiniZhes opened
to open the HranchplRawhiaby| gads die e ignPeki Bed Noths MM, PSV 15 and
ASV 32 are only opened if intervention is required. 14 Novenber 2003 g 1
Ref erring notv t o i%§. 2ndacopf iFEmt 1©ap o0 ChgsIAver iy IBWResAGui t 42 with
metal, inflagabl @elhg R8kLheaty 3 1Seales tp%d%tliaﬁ émx}xﬁms\ﬂ@&l&_swn seal

the outside 4 of the conduit 42 against the inside walls of the production

bore 1, divettingigr 68BETFORS fihA 96 FRYWPAg UPhihersvadest roWabore | in
the directiopn of 7 apputd0dnd Hhahdt Bechokhaw, PO & f o *E%r%OFL@U't : 42 and 8
fromthere to the cap 40. The bore of conduit 42 can 9 be closed by a cap
servi ce val Ve (C8¥pdag. wanémisy proyddaal Pybvpess butcrcan cl ose of f an
outlet 44 ofgthe 11 hollow bore of the conduit 42. :Qutlet 44 |eads via 12
tubing (not shown) to a wellhead booster punp or 13 chem cal-treatnment etc
to be applildd t oThhecard p$ odicidadayf Farabl | of yryfa-dihtthagbbee of the 15
conduit 42:,,The hgoster ggg% and.chenjycal (&L reat ey .appapat us -is not
shown in this enbodi rent. After it appl?c% ion o pfégéure romthe booster
punp or 18 l¢heni bafirankdt neividasoagpibpr far econtirelpoddigceronalees) ui ds are
returned vi.g tubi : d iQn_ i t t 0 i ch
| eads via g%p fI%&Fi%@l%qug%%bﬁ%éF%? %?e%%é%H%ﬂghﬁﬁfuggggﬁgggno¥ﬂe condui t
42 22 and tl4e prodoetiormtorle elemPnbdueti bine fudeddof Wowchgt28 ¢apo t he :
inlet 46 a t hr val ve fl ow down the 24 annul us 49 through open PSV
15 and divg%ted Eggg%ﬁfé éﬁ?g%g'out t hrough branch 10 since PW |2 is open.
26 Productilén fluids can thereby be recovered via this 27 diversion. The
conduit borg and;f il n v n tigpa over valve
(Cov) 29 désigna%eg$§%?Ig%ﬁégrggegag%%i§%%%$bﬁj%ﬁc%% ggge%ugg adapt the
fl ow di ver 1ér chépnebsodurtibe andeavaplu® Blow paghgafbrcdiwersiesi gn of tree
head. Cont gl

of fluids away from the cap.

20

2L The invention also provides a tree having flow

22 diverter means to divert production fluids from a

23 production bore via a second f£lowpath to remote

24 apparatus for treatment, and to return the fluids to
25 the tree for recovery from the tree ocutlet. The

26 treatment apparatus typically comprises a pump or

27 chemical treatment apparatus.

28

29 The invention also provides a tree having a flow

30 diverter assembly, the assembly comprising a flow

31 diverter means to divert fluids from a first portion

32 of a first flowpath having an outlet to a second



14 Novenber 2003 10 1 channels 3 are mated with a cap controlling adapter S
2 in order to allow continuity of electrical or 3 hydraul t4Nexembiesi200
functions fromsurface or an 4 intervention vessel. 6 This enbodi nent
therefore provides a fluid diverter 7 for use with a well head tree
conprising a thin walled 8 diverter conduit and a seal stack el ement
connected 9 to a nodified Christmas tree cap; sealing inside the 10
production bore of the Christnas tree typmacally above 11 , the hydraulic
master val ve,-diverting flow through 12 the diverter conduit and the top of
the Christmas 13 fdil@atdp aAAGndd8e wGARlivakYes1hods ypidaldhe aecpbassure 14
boosting device or chem cal treatnment apparatus; with 15 the return fl ow
routed via the trid@vEapht Bathet® 1 SncaPoshate BetWiterf ItKE- di verter
conduit and §he Zfioephshi 8O-t f&eRAAL thikadghmt Pea WHY allve bg the 28
flowine. 20 Referring to Fig. 3a; a_further enbodinent of a cap 21 40a has
a | arge diarfet er 6ndiiret4BkovrRaGlenditgge22 the ottt mexsion nggﬁs and
terminating 4 n the,23 piggusth OntRORbnhayi G562 arst gk 43aoh8!l ow the 24
branch 10; and a further seal stack 43b sealing the 25 bore of the conduit
42a to the ifsi devstippect 28h9rigdiftt iFdR¥BBER AoHB v e ilr AAEh 10, | eavi ng
an 27 annul us betweennlBes conclitide 44arandgbore 1. Seals 28 43a and 43b are
di sposed on an area of the conduit 29 42a with reduced dianeter in the
region of tHe branch 30 10. Seals 43a and 43b are al so di sposed on either
31 side of the CERSSAYRENPO'ds 4%LAMMAL AT POLYViRw ph? abauerbes 2003 11 1
channel 21c to the crossover port 21 of the annulus 2 bore 2. In the cap
40a) the corfdui t ba2waysof| erseb ey a@dcaptBereieeensd i@ CBSV) 60 which is

normal I'y opgn to.4.alLow, {hove Qi iRedyat iRdeh! Vi ds fromthe production

12

13 Fig. 1 is a side secticnal view of a typical

14 . .production tree;

15 Fig. 2 is a side view of the Fig. 1 tree with a
16 diverter cap in place;

17 Fig. 3 is a view of the Fig. 1 tree with a

18 second embodiment of a cap in place;

is

20




5 bore 1 via the central bore of the conduit 42 through 6 the outlet 61 to
t he punp or chemcal treatnment 7 apparatus. The treated o4 Nowsseari208d
production 8 fluid is returned fromthe punp. or treatnment 9. apparatus to
inlet 62 in the annulus bore 2 which is lo controlled by cap flowine val ve
(CPV) 63. Annulus 11 swab valve 32 is nor7mally hel d open, annulus nmaster 12
val ve 25 and annulus wing valve 29 are normally 13 cl osed, and crossover
valve 3@ is nornmalFygopeb te B valdwvwofr athectFiign fl idset wipass t hr ough
crossover 15 channel , 2l.c intq,crossover port 20 between the-seals 16 43a
and 43b 4 n the prddt¥RoRmBEFEMENE A t ReFERF &) F%aq&hfr ough the open PW 12
into they bore 10 fysregovery 18, e-Rkpekine:. . r ver val ve 65
i's prov?ded 19. be}?:[v%'en'fghggcgn?wétvpb%fr]eﬂ}%a@éﬁg t etr}}l(%u ggﬂbgre 220 in
order ta bypass t hEoymirip embbddaisrentofippacapusni bl2aedesandd. Nornal ly the

Crossov valve 65 s 22 npintained closed. .24 Thi.s enbodi nrent paj ntains a
fairly gde bore S notR 38 Bf FlG%eMieBcefeEPeof 1A uitdstE8e reLEli del y

hi gh 26 gpressure; gihanehyxedigLng HF%%&‘?Fiﬁpﬁéé%’éoss the 27 apparat us.

28 29 This enbodi nent therefore provides a urd-drverter 30 for use with a
wel | head tree conprising a thin walled 31 diverter with two seal stack

el ementg, co ré%ct ed:toa 14 N(B“)ve er 2003 12 1 tree c%p'#mi ch straddles
the crofsoveFSFERFETLAWN B° Jhlef ASRMIRE DL T b YRRARE BRFUHT i mately
in the 3 samgrhericaoriplofd SSte. Vet hd Wl 1headgkdni-¥esedre of the

diverter conduit and the top of the 5 tree cap to: pressurée boosting or
cheni caP trearpdnctdompana b teading £ naw preduatipswtubims {net.t he 7

tree cap and hus._bor s aonulus f path..in.8ccaoncentric trees) and -
t he cr(:i)lgsoverS ﬁpg’g‘& an%O 5%5%%15%2118*%%{4 Féctq'\,%r?gé]thﬁ%&lsan%%ﬁg‘r %space bet ween the
10 straddl e padfblrated seigipnmss theephedudthianighasingl ini @y val ve to the
flowipe. 13 Fig. 3b shows a_sinp]ified version Qf a spm/lar, 14 enbodi nent,
| nowhi B hoTEORTHPRT4 B0k SRBLed BY ATERI RS off BEREASS Eraddle 70
havi ngrseal stifdaanndl a3b bbb Wi Nehé heasatly RO/ -t Bhdativeebhon as seal s

43a 17_and 43b descritbed Wth reference to the Fig: 3a 18_enbodinent. In
the Fi3> 3b ERBdBONBRE, apcbaiatngs 10repucdd fadBiiep teedhghodfeiiePw | 8

PV 11 and ol ParCB ot EPE AFRRAUED haEeR BeC R ond PR AR e PEaed o

pressut? sed msmbér ofishydepuild T amtirodt chaetells iilr 8Rachhare they are
di vert as 24 previousLy descri,bed through-channel, 21c and 25 crossover .
port i nt or?rﬁ‘gt?\nﬂg?gtgﬁg‘t'\ﬁé"eﬂ‘qeqﬁ\r‘ﬁ%n‘ggPﬁdHF?sf&a‘?ﬁﬁt he  producti on bore

|, from wher €omuh eyt &aniphs aridieisiFat BetBpeRatalese FWELR into the 28
branch_10 for  recovery to a pifrglgl-i ne. 29,30 This enbodi ment therefore
provi &3 a fFRFESEMIBrbERS31 £8P i t hSaXRBPVRPAS tFRMwRieh i s not

connecifd  christmas tree in order-to expose the production and

22 -  annulus bores in the event that_intervention is.

23 required and tools need to be inserted into the.

24  productiom or_-ganilulus bores 1, 2. |

2o R T _

26 The flow of fluids thi'ough the pr_oductién and annulus
27 bores is govermed by various valves shown in the

28 typ.ica_l tree of. Fig. 1. The production bore 1 has a
25 branch 10 which is closed by a production wing valve
30 (PWV) 12. A production swab valve (PSV) 15 closes

31 the production bore 1 above the branch 10 and PWV 12.




14 Novenber 2003 13 1 to the tree cap by a thin walled conduit) but is 2
anchored in the tree bore, and which allows full bore 3 fldavevebmee 200@ .
"straddl e" portion, but routes flow 4 through the crossover and will allow
a swab valve 5 (PSV) to function normally. 6 7 The Fig. 4a enbodi nent has a
different design of cap 8 40c with a wi d& bore conduit 42c extendi ng down
the 9 production bore | as previously described. The 10 conduit 42c
substantially_fills the pr tion,bore 1% 1, t ¢ istal end seals
t he prodgctiOHWBOhgwgf'f%iggg§J@@ngggea%ééig?gggggeym%gﬁg-g%, and bel ow
the 13 bpanchol@ionihe RAGLS tlse psobatbien wemixe di rezloperhds by the
conduit 42c, and perforations 84 at the | ower_15 end of ékﬁ@&gﬂ%uit-are
provi ded3i n t heanrbi AiCt prst BV the- br BREKSEH. UFATVhet Fidfe 45 odfnent ;
LPW 18 17 and_UPMW. |7 are_ he enna ' | i j i

pr oduct i ©n boFEOFSQVSrd%\?gIﬁ eg&ggpt 2 ggaﬁkg?getlelg)qﬁw%ﬂﬁp%c?\%&?(twbgort 20
and changel 2hgrkntowhienXQ@bécporto2a phet keromsmvtars e KOWOV val ve
30 into the 21 annulus bore is open, AW 25 is closed as is AW 29. 22 ASV
32 is opéned ahdipravueiliveh Q4R d%- passing 23 through the crossover into
the annulLus bore 2 are 24 diverted up through the annulus bore 2; through
the 25 gten service valve (CSV) 63a through the chem cal 26 treatnent or
punp as gequi TR anfubaek Hore ishecloted BY s2bashulNs FEsthast Gl Wre 1.

Cap flow i | ve 28 (CEV) 60a i | I owj ngatt yatd qp, fluids t
20711 ow $ni o RADo?S BEIEN: TATTEL IS UREE bUESoF e Shatt (Fhs 0,
t hrough, @pen g’eﬁ&ﬁ%%saﬁéni;n%ltd’@ brwnchz ) 1€seDE bedeveryrdssdveer pi pel i ne.

Crossover valve 6 14 Novenber 2003 la 1 is,provi'deg}S etween t he
productibn bopert 2hd afhe @FrosIBIer POFE od Het St 6IB¥FSSEN he cheni cal

treatmeny or 3.pum.as LIV ¥, 4 A T FEDOGLEBNaler eRonRdRied des a

13 = above the crossover port 21 closes.the.upper end of
14 the annulus bore 2.

15 | |

16 | All valves in the tree areft?pically"hydraulically
17 controlled (with the exception'of.LPMV'la which may
18  .be mechanically controlled). by means: of hydraulic -
19 control channéls 3 passing thrbugh'the cap 4 and the
20  body of the tool or via hoses as required, in

21 response to signals generated”from-the surface or
22 from an intervention vessel.

23 | |
24 When prodﬁction fluids are to be recovered from the
2£- production bore 1, LPMV 18 and UPMV i? are opened,
26 = PSV 15 is closed, and PWV 12 is opened to open the
27 branch 10 which leads to the pipeline (not shown).
28 PS8V 15 and ASV 32 are only opened-if intervention is
29+  reguired. ‘ |

30




6 for use with a wellhead tree conprising a thin walled 7 conduit connected
to a tree cap, with one seal stack s element, which is pluggedntiert2063

bottom sealing in 9 the production bore above the-hydraulic master valve

10 and crossover outlet (where the crossover outlet is 11 below the
hor.i zontal plane of the flowine outlet),212 diverting flow through the
crossover outlet and 13 annulus bore (or annulus flow path in concentric 14

trees) tﬁrougﬁ&ﬁ&xnxmgomOWhEOtF&g cap to wellkahdephp 130K R0gster with
a,the tree 16 cap through the bore of the conduit

the retugn flgu/routed Y
42, exiting 1 Ol ik ofighwpEhr Begsilons el aeable herpraggadentls end)
and pass3ng t Be@ugh 4h a c e 19 the rforated end of the
condui t-and the eX|st|%ngo %e%oﬁggeg &ﬁgc St ToHt f BRI PRESide
Referrirfy nompfotﬁegcoﬁdurtrEM|éggﬂngﬁbQﬁenq&gjﬁ§cugmfgs LLh the
condU|t£§20 of _the Flg 4a 24 enbodi ment, and-sinply provides a seal 83a
above the 25 BEFE ?oboﬂﬁfﬂed O YREL bRAnpOtRC tiiRmy Flttiatel 26 UPMY 17
are opered, affof8ySH ti,on fluids in the production
bore 1 through 28 the gr 0SS \ﬂa’%{)‘%‘? %% 19&?% ovr tOFafieiection xof
crossover vaIW% 30U fnossdier hukXow bobé 0o Fhehd0 canpiliys 4@0%% . AW 25
and AW g29 aqgr qagd Agv 3%@%1 I S o ened. all ow ng production flurds to

f1 ow up 8 he TTH RiERASD nnuTl'E% bere th Iﬂfmdghto&tzl etablb to

t he che91calbétdxﬁgéawg agpagat 4s u é s .3 required,
and is_returned to the |nIet 62b oﬁﬂﬁﬁ%p‘kﬂgggu Ublﬂ % Were it

flows UBwn t apapes\bus, candcilese wsfrﬁmhhyus]eaﬂ: BBasEnkpebranch 10
Thi s enbodi ment - .

and thipugh gpg! %?Q%d%%ﬂé% th 88T§uﬁktﬁ fo&éﬁﬁﬁﬁ%§r¥$e% %ﬂ$cﬁlﬁs not-

provi des a f|UI
connect<d totuhengi(mwmashmwhy Bot Bi ReDahkad Kkt dyr ip i spanchored in

which routes the flow through he crossover and

12 th ree re.an
g%?g‘lf:ﬁ VFEETHER et &7 G to be applied to the '

allows ul

14; -'productlen fluids flow1ng from the bore of the

15 conduit 42.- The booster pump -and chemlcal treatmenth
i apparatus is’ not shown. in- this embodlment. After o
17 application of pressure from the - booster pump or '

18 chemical. treatment as approprlate the productlon

19 £luids are returned via tublng to the productlon

20 Vlnlet 46 of the cap 40 whlch leads via. cap—flowllne

21 - valve (CFV) 48 to the annulus between the conduit. 42
22 and the productlon bore 1. Productlon fluids flowmng-u
23 into the lnlet 46 and through valve 48 flow ‘down - the -
24 annulus 49 through open PSV 15 and dlverted by seals
25 43 out through branch 10 since PWV 12 is opemn. o
26 Production fluids can thereby be recovered via-this

27 dlver51on. 'The conduit bore and the inlet 46 can

28 also have an optional crossover valve (COV}

29 designated 50, end a tree cep'adapter 51 in order to

30  adapt the flow diverter channels in the tree cap 40

31 to & particular design of tree head. Control



14 flow, and will allow the swab valve to function 15 normally. 17

Enmbodi ments of the invention can be retrofitted .to 18, mamNovdinbbeP@d

exi sting designs of wellhead tree; by 19, sinply matching the positions and
shapes of the 20 hydraulic control channels 3 in the cap, and 21 providing
fl ow diverting channels or connected to;yhe 22 cap which are matched in
position (and preferably 23 size) to the production; annulus and ot her

bores in 24 the tree. Therefore, the |{nvention is not-.Limt t.o 25-the
enbodi meht s scpwrfalceal?ryaa@s@@FﬁédWHéh”eﬁnF%tc tﬁ%%%%?@a@%gar?stea@nf

| mprovenents ca | Ut <244 [ r +i8a3Cepe. 28 14
hbvenbeﬁfzooéui%%ﬁ%ﬁiﬁ%%Xgi§81;0§Z#gﬁﬁg 8?gfg%%€%ring production fl uids
froma 43WE|Hum&@dnldiééﬁtrolhﬁuhCEéohavmﬁ?miSurﬁﬁc¢|@ﬁpé@h 5 having an
outlet, and a second flowpath, the method 6 conprising diverting fluids
froma f4rst Boenventciory Y$%S¢trst flowpath to the second flowpath, and 8
divertig? the fluids fromthe second fl owath back 9 to a second portion of
the fir flowpath, and 10 thereafter recovering fluids fromthe outlet of
the 11 fg rst flieweaidoditted therefierhopravides medEiwid| divertfierein the
14 first flowpath is a productjon bgre. 15 16 3.. A netho cl_ai in any
precedi g cl diak rEewndrtd @ (Rl Loed th?8wﬁ&ﬂ?ﬁ%?%i_é%nng§ %%?éi 8 19 4.
A et hod, as G{;qj | 0,6 Al | 8k BN 2 st3@Iedreftantt heofiheictiedar e '
diverte _froﬁnill@ﬁg%gifr%[%%‘bfml (:}Jav\rlg&étﬁ ?ﬁrough‘a conduit disposed-in the first
22 flowsat h, mne wodidiied heheistnas aksereCaPne$8AEIB %ﬁﬁl ﬁn'&%% ‘bet ween

the conduit and the first 24 flowpat 28 5. ?ngﬁé?b§§l'tgy@y§in-

cl ai m &P wher iOﬂ“Fﬁéoé‘z%&ﬁee %% %%ﬁ%%ltﬁg[?r (‘)':\3:;g es “the secgh'd flowpath.
28 29 G3 A MRiao Fﬁ%aﬁilaﬂ&%s'tnaﬁ[-@é]ﬁré,.odivlea'ﬂ:t:iﬂ"@ f3whehebhgbhe condui t
Is sealed 'to the first flowpath, 31 grgﬁg.%gpo%%y%%éﬁcﬁgfsgkggpath._

12 the diverter conduit an
13 tree cap_and-tfeé cép valves to typically a pressure .
14 bobstiné'device orschemicalftreaﬁment_apparatus, with
15 ° - the return flow routed via the .tree’cap to the.
16 annular space bétween the=diverter"conduit'and the
17 existing tree bore through the wing valve to the
18  flowline. | |
19 _ |
20 - Referring'to-Fig;‘Bé, a further embédimentrof.a cap
21 40a has a large diameter-cohduit 42a extending
22 '-through-the open PSV 15 and terminéting in the - -
23 production bore 1 having_séal-Stack_43a below the
24 - branch 10, and a further seal stack 43b sealing the
25 bore of the conduit 42a to the inside of the.
26 production bore 1 above the branch 10, leaving an
27 annulus between the conduit 42a and bore 1. Seals
28 433 and 43b are disposed on an area of the conduit
29 42a with.reduded diameter in the region of the branch
30 10. Seals 43a and 43b are also disposed on either

31 side of the crossover port 20 communicating via



32 14 Novenber 2003 17 1 7. A nethod as clainmed in any preceding claim 2
wherein the first portion of the first flowpath is a 3 | oldeNoysamber@008he

first flowpath proximate to the 4 wellhead. 5 6 8. A nethod as clained in

any preceding claim 7 wherein the fluids are returned to the first 8
| owpath. 9 10 9. A nethod as

fl owpath at an upper portion of the firs
claim 11 wherein the fluids are diverted via a

clainmed in any precedin

cap connect ed 1ed el riee. the crosmovemapbod 23 olfitred ddnelasm 9
wherein thhe 1 i-ds | verted, via the cap fromthe second 16 fl owpath
to the second%p%#izgn ca)j’lr'ft eefci:}?Et 4??‘?’fl acf%?d‘iétlézfl.lSAqqlﬂSﬁ@ by
clainmed iBn cl @ap Fermtiereivnihe 2057 uisds vl e-Kli yer i e cap fromthe
second 2 portégn of _the first flompéth to fﬁggs%%oﬁgggélgpéaﬁﬁFh}RQS 24
12. A nefhod &s'CMafhey ioF mspdmetbbncEiivisid from5thé, pybaEnuitEch punp or
treatmeng app us 1,5.2 rovided jn_the cap. ,27 28 13, A nethod as
clained in an§6%%e§eg?ﬁg§€ aﬁ%ﬁgiﬁ%ﬂBPE?nQ FdiH Fnentki éal thremgrent
apparat us i s 8beconbketedibebwnesie thendi &8t chthisepond.flowpaths. 31

14

Novenber72003 ' ‘ '
apparatus.  The treated or pressurised production

8 fluid is returned from the pump or treatment

g apparatus to inlet 62 in'the,annulﬁé_bore 2 which is
10 - controlled by cap flowline‘valve.(CFV) 63. Annulus
11 swab valve 32 is_normally_héld‘open, anhulus master
12 valve 25 and annulus wing valve 29 are normaliﬁ- |
13 closed, and qrossover valve 30 is nbrmally open to
1%1 ‘allow production fluids to pass throﬁgh croésoﬁer;
;S‘ ' channel 2ic into crossover port 20 betweéﬁ the-seéls
1ls- 43& and 43b: in the producﬁioh¥bore 1, aﬁd‘thereafter
17 through the open PWV 12 into the boré_lo fOr;recovery
18 to Fhe pipeline, A crossover valve 65 is,provided
19 between the conduit bbre;42a'and the annﬁlarrbdre 2
20 in order to bypaSS=thé pump - or tréatment apparatus if
21 desired. Normally the crossover valve 65 is
22 ~.maintained closed. | - .
23 -
24 This embodiment maintains a féirly wide bore for more
25 efficient recovery of fluids at relatively high
26 pressure, thereby reducing presSure-drops écross,the
27 apparatus.
28
29 This embodiment therefore provides a fluid diverter
30 for use with a wellhead tree comprising a thin walled

31 diverter with two seal stack elements, connected to a



18 1 14. A nethod as clainmed in any preceding claim2 wherein the fluids
are diverted through a crossover 3 conduit between the filf&ovembepddd and
the second 4 flowpath. 5 6 15. A flow diverter assenbly for a tree, the 7
assenbly conprising a flow diverter neans to divert 8 fluids froma first
portion of a first flowpath 9 having anjgytlet to a second fl owpath, and
means to 10 divert fluids fromthe second flowpath back to a 11 second
portion of the first flowpath for recovery 12 therefromvia th utl et of
the first fl owpee hcap3 wherchi ﬁttnﬁéidjiﬁi%tt%ﬁr‘?i’:@ﬁsef"e?hé’ 'Vr%toefrjg ath, the

14 d fl t th d | keF; | oywpatd f
conZﬁ??g¥or o iﬁhgg lﬁ%i?iggg% qgg#+%?%2g1%B?§B%%&5K#§§isenbl;basorn]a

clained;rw(ﬂégﬁglébﬁggpﬁﬁghngyaﬁga;r&&weapihguﬁing thedudBw Wigvert er
means. 20

21 17. An assenbly as clainmed-in either of clai 22 or 16,

i ncl udi Ag outdesttsré opft beef Hiverd@y s%%ﬁ%‘al‘ésa%lgo&ﬁ&t %E’Pt g%di Ft the
production fluids to a_ punp_2 r seabkY cai5 t2@ akfhern assenbly
as claiﬁbdil$¥ﬁﬁ/?ﬁPcF§iﬁgeT%u%§ %% 1$?§@%ng?i§ing gabondqit_for pl acenent
wi t hin the 28#;3&1%1:1% S€60N¢H Ehowpit hset28n 30149. rontadsamsd \ehes cl ai med
in claim218, having 31 seafing means capﬂgle of fealkigwpi}mﬁpq t he conduit
32 and the waitesfcameand oRpabhUEo IR*S T f FUFE-FPo 1 veéithber 2003 19
1 the flowpath entering. nyl.u Wephstbee? TeBguehdand the flowpath.
3 4 20. %n a§§5ﬁﬁ§%5§gcﬁg§%§z %%H§F§%%Ll8'%r-clain1lg, 5 wherein the
condui t gr ovi giesssbvéeasht dae, f uot hdre GRrelpat APREE BEF¥EEMERTe fluid. 7

10 ‘straddle and the exiSt%ng.xmas'tree“borecthrqughztheﬂl1_
11 wing valve to the flowline. o |
13 Fig;fBb shows a simplified version of a similar

14 embbdiﬁent, in which the conduit 42a-is replaced by a.
15 - préduétioﬁ-bOré SEraddle 70 havingfseals'7334and:73b
16  having the same'positionfénd'funCtion as seals 43a

17 and 43b described ﬁith%reference“to the Fig. 3a .

18 embodimént..'ln the:Fig.'3b“embodiment,fprqduCtiqn'

19 fluiaé passing-ﬁhrough“qpen'LPMV-lsfan& UPMV 17 are
20 diverted”through-the-straddle 70, and through open .
21  PSV 11 and outlet 61a. ~ From there, the production

22 fiuids are treated or ?ressﬁpised as the case'maylbg
23 and returned to inlet 62a where they are diverted.as
24 previousiy described through channel 21c and.

25-- crossover port 20 into the annulus between the

26  straddle- 70 and the production bore 1, from where

27 they can pass through the open valve PWV 12 into the
28 branch 10 for recovery to & pipeline.

29 '

30 This embodiment therefore provides a fluid diverter

31 for use with a wellhead tree which is not connected



8 21. An assenbly as clained in any of clains 15 to 9 20, wherein the cap
has fluid conduits for control 10 of tree valves, which cendenensbargooh and
co-operate 11 with the conduits or other control elenents of the 12 tree to
which the cap is connected. 13 14 22. An _assenbly as clained in any of
clainms 15 to 15 21, wherein the first fl ath conprises a 16 production
bore. 17 18 23. An assenbly as clainmed in any of clains 15 to 19 22)

wher ei n the sé&cordief |twwgmatdapohpr bséhian vainledisc@ddbote. bAt 322 24. An
assenbl y,as cl any of clai 15 to erein the_flow diverter
means is adap?ggi%gef{; Verg B?%ﬁu o fqrtffdé“f?l@) ;fﬁWSdGEELIlOPOE@I’e vi a
25 a fl awat hffew apar el t W he fluids
to the tree for re%(ﬂ?\%v%y from'a%ﬁiaggllter e?%%)ILE'?'I%eI%' Qg’é&glé&ggés E?’ree havi ng

f 1 ow di Vert er thsanght 6héi viras3overodudt wdd 1f lalildse fa cewab praliuet i on bore
via a 3k secongsg \égjath tQ .renote a%ﬁxr atus for treatnent, 14 Novenber
2003 2071 2 3 %y 4or9314Y-15 16 17 18 19 and to return the
fluids o the tree for recovery fromthe tree outlet. 26. A tree as clained
in claim25, wherein the treatnent apparatus conprises a punp or chenical

t r eat mert appﬂ?‘%tﬁég 24a ambcs eVt ngaa &1 Ut devente deasispmin §/, cdfhe
assenbl g co ns_to.divert fluids froma first

portion of gn{déls‘fw?ﬁo O\E"vﬁglhé%r:%ra‘#e%"ﬁﬂ:e 2FoCEERIRT AT e and

neans t@ di vesrodbet tonf bemret he azeqorsly{ beyppt BeBackbka a geoNnd portion of
t he fI]EL t ro% h, for_recovery therefromvia the outlet -of the first °

f1 owpa 11227 subFERNLGR 1Y tHEl ¥ rERet Psaguch iophdoxecond

f1 owpat il and 1t ey secon 01 Bor b5 8Ba01 P dddid. dhLPAbELERE BhABEUIY,! fOr
conti nuous passage of :

/ Nd#/ I\F]vZNpOd/Smdym/mw NEBe/ NEOENEEY e@ND, and below the

o e s o L R

] cal ca]‘ka' - bpOthe conduit 42c, and perforations 84 at the lower
- v vvr Y] ] ca}_@:ﬁé] a ca] ca] ca] cal ca] ca], ca] cal ca] ca] caj-ca] ca] ca] cal ca] calc

a] ca] ca] ck 2{3 URES! pyovided in the v:.clm.ty of

t{|<Mzg" ME
: ia] La] ca] ca] ca\ﬂ ca! a] ca] ca] i%z]lcda] cg]Pga][jc]a*]gg]aei cal cai tjc i cai ﬂalcal C?]( )C((’jll
(i (j ON%*j +{3pdUUFMV, 17 are+held. openpkrhd prosiediics c@]]ma]s:a:]na] cal ca] cau

oo ald oo celeesheal clcal salsg) £ ksl sruaalanl 59 o) sl ool ol oo

A$49411489444| bhrbugt] the] Gk ajaa c:a:} ca:hda]:ha:]ma]l.c ahealiepls aliealxmt cal caj ca]
cal cabgal oal gal eabhoalegleel cal ol salSal o) oAk 444l aTee 1 4aRaraguooner 9098
. a

999

; <<}xe1i d_7] E}.ﬂlﬁﬁlﬁél pakealicalsrl rpa]mczai cad Céié@beah%ah%ahw %§ ca] caj ca] ¢
a] cal ca ca] ca ca]ca] cal ca ca] calcal <<==q>r >>>+?, ?B?C?U?V??277. @ @& @ QAP
ABBB ?dlz] Fp@ Jeesd c%qcac%z}@a]@a] £ipédpcnapealiog] cal ca cal caj ca]

Co cokaal col oAl 5Ll AL A s AL EREE R ETERr T

HYHHHHI J | KIKKKLL;
L<LPL@#} xs m@lliﬂ‘]:eé] ug] th]roa]gm]tdfm] (ﬁ:]ma]]m]lm@]-ea]z ca]:ha]:ﬁghcnh@a] ca] ca] ca]

RST{ T[ ' TAUEWC iﬁ%ﬂ ¢ Al gaFBsPESRLa) cal ca] ca] ca
caj ca ‘%a] caj ca% E‘kcaéy]’%gfﬁ Z‘b}t’g} ?(ﬂ Q}IL% NQ{\}/I\/I\/[;OTO/\ODPQQQQ R- R2

] ca] capca] calresd endse] 2] p@hﬁah%ah‘é@diﬂé@]aﬁﬂ (}é"&&l@' MBIV Y YWWNEXFXY

27 .62b of the produ;i.tion bore 1. Cap flowline wvalve

28 (CFV) 60a is open allowing the production fluids to
29 flow into the bore of the conduit 42¢c and out of the
30 apertures 84, through open PWV 12 and into the ]cranch

31 10 for recovery to the pipeline. Crossover valve 65b




YYYZ2Z2Z2$75728Z: ZzZAZz""""3aCaccc| w nmhc”Y] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] c”a]ca]ca]c
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] clf] NevereeBRBAE hI | | 1
nymoYZz22$25282: ZAZ""""3aCaccc| w mhc” Y] ] ca] ca] ca] ca] ca] ca] ca] ca]ca] c”a]ca]c
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]call];

| @Y9%$10% : & ()- P! 0cY9$10% =& ()-P!' HcYIBd0% VI V& ()-Pl @) 10% r & () - 109B& (
)-l#nﬁO%B&f() 1| 1 JKL] _bC 1109 ()-s109%& ()-'!ymlO0%&' ()- 10 10

10cY9$1ocV P % {) < " (1)s7 0! % & ()-!

$10% & oﬂozéég%%%% Bt %&*%ﬁ@t&éﬁ(w ot 18R () %o
10% &' () 2@5" 106k 2 9EB bR ) -Blbass the chemical treatment or

z[ <nbCl pVI0%& () -/ pV10% & ()-/!pV10% . & ()-/!pV1i0% 0. 0& ()-/!pV1i0% ' & ()-/|
3t 109& ()3 \/ mIvHE AS1ESPVRAR () -/ pV10% & () -/ pV1owBE& () -/ pV10%

& ()- /pVZI40%&' )-/pV10%& ()-/opH'rP./1V 10%& ()-/!V 109%& () - /lv 109&' ()-/1V
109} & ()-/Ps10% & ()-3"nm0% & ()- 10"ifdE./!'V 10%/ 10% & ()-/V

5 This embodiment therefore provides a fluid diverter
6 for use with a wellhead tree comprising a thin walled
7 conduit connected to a tree cap, with one seal stack
8 element, which is plugged at the bottom, sealing in
9 the production bore above the- hydraulic master valve
10 ana‘CrOSSOVEr outlet Twhéré the crossover outlet is
11 = below the horlzontal plane of the flowllne cutlet]),
iz dlvertlng flow through the crossover outlet and
13‘3;.annulus bore (or annulus flow path in concentric
14 trees) through the top of the tree cap to a treatment
15 or booster w1th the return flow routed via the .tree
16 cap through ‘the. bcre of the condult 42, exltlng
17 therefrom through- perforatlons 84 near the plugged
18 end, and pass;ng thrqugh the gnnular space between
19 ‘the perforated end of the conduit. and the existing-
20 . tree bore to the production flowline.
o1 : | _ _
22 Reférring now to Fig. 4b, a modified embodiment
23 dispenses with the conduit 42c of the Fig. 4a
24 ‘embodiment, andesimply'prdvides a seal 83a above the
25 X0V port 20 and below the branch 10. LPMV 18 and
26 UPMV 17 are opened, and the seal 83a diverts
27 production'flﬁids in the production bore 1 through
28 the crossover port 20, crossover channel 21c,
29 crossover valve 30 and crossover port 21 into the

30 annulus bore 2. AMV 25 and AWV 29 are closed, ASV 32

31 is openéd allowing production fluids to flow up the
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1 annulus bore 2 through outlet 61b to the chemical

2 treatment apparatus or to the pump (or both) as
3 required, and is returned Lo the inlet 62b of the

4 production tubing 1 where it flows down through open
5 PSV 15, and 1s diverted by seal 83a into branch 10

Y and through open PWV 12 into the plpellne for
7

8

g9

recovery

ThlS embodiment provrdes a fluid dlverter for use.

10  with -a wellhead tree which .is not connected to the
'_ll : tree cap by a thln walled condult but is anchored in
12 the tree bore and whlch routes. the flow through ‘the
13-A'_crossover and allows full bore flow for the return
T 14 flow, and will allow the swab valve to functlon

15 normally.

ie

17 Embodlmente of the 1nventlon can be retrofltted to
18  many dlfferent exlstlng designs of wellhead tree, by
19 s;mply matchlng the positions and shapes of the

20 hydraullc control channels 3 in the .cap, and-

21 provzdlng flow dlvertlng channels or connected to the .
22 cap Whlch are ‘matched in. position . {and preferably

23 size) . to the productlon, annulus. and other bores ‘in
24 the tree Therefore, the 1nventlon is not 11m1ted to
25 the embodlments spec1f1cally descrlbed hereln, but

25 modifications and improvements can ‘be made without

27 departlng from its scope.

28
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§ 8 diverting the fluids from the second flowpath back
9 to a second portion of the first flowpath, and
10 thereafter recovering fluids from the outlet of the
11 first flowpath.
, 12
13 2. A methed as claimed in claim 1 wherein the
14 first flowpath is a production bore.
15 '
16 3. A method as claimed in any preceding claim
17 wherein the second flowpath is an annulus bore.
18
19 4. A method as claimed in <¢laim 1 or claim 2,
20 wherein the fluids are diverted from the first
21 flowpath through a conduit disposed in the first
22 flowpath, and wherein the fluids are returned via
23 the annulus between the conduit and the first
24 flowpath.
25
26 5. A method as claimed in claim 4, wherein the
27 bore of the conduit provides the second flowpath.
28
29 6. A method as claimed in claim 4 or claim 5,
30 wherein the conduit is sealed to the first flowpath
31 across an cutlet of the flowpath.

32
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1 A method as claimed in any preceding claim,
2 wherein the first portion of the first flowpath is a
3 lower part of the first flowpath proximate to the
4 wellhead.
5
6 8. A method as claimed in any preceding claim,
7 wherein the fluids are returned to the first
8 flowpath at an upper portion of the first flowpath.
9
10 9. A method as claimed in any preceding claim,
11 wherein the fluids are diverted via a cap connected
12 to the tree.
13
14 10. A method as c¢laimed in claim 2, wherein the
15 fluids are diverted via the cap from the second
16 flowpath to the second portion cf the first
17 flowpath.
18
19 11. A method as claimed in claim 9, wherein the
20 fluids are diverted via the cap from the second
21 portion of the first flowpath to the second
22 flowpath.
23
24 12. A method as claimed in any one of claims 2 to
25 11, wherein a pump or treatment apparatus is
26 provided in the cap.
27
28 13. A method as claimed in any preceding claim,
29 wherein a pump or chemical treatment apparatus is
20 connected between the first and second flowpaths.

a1




10 10 10H %0% ()-cl %0%& ()-cl@ % 0%B& ()-clH 0/(100/&' () fé@ 00
94.0%&' () - c1BBBCD! ETE} [ <VK@ ' 9$10% & ()-6, ! 9$10% ! “1 & ()- 6.1 YeYemReT3098 1 931
09%&' ()-6,L 10% & ()-1P10% & () - TE. FGTHHHHHHX b C! ! ! @7’10%r&' ()- 100 10°

104! 10% & () -9%$10% E& () -6, 9$10% >& () -6, 9910% & () -6, HH(I 11 J- KzX6nmbCl ! ! %4
09%&' ()-0! KYO%PUP& ()-0! vod0%& ()-0! %40%q& ()-0! YL0%H& ()-010%r & ()-- KK
uLRMM N@AOBQJE: /! 10*

10*94.09% & () - 094.0% & () - 094.0% & () - 09%4.0% A& () - 094.0% & ()-09%4.0% & () - 0BOCOT
OWOOOPPsQ/ /111 $109%& ()-g!1$10% ;& ()-g | $10% & ()-g!1 $10% -& ()-gi |

‘1098 () - ! #P1D UG8 1)-- A method as claimed in any preceding claim

10" PO 5SRO e, LI B TR0 8 O

110G, | +910%382 () - Wend®10%khFtweer the d§retnfibmepéhh |arsh it s&cbhd! . ¢$10%] U]
& ()-!.c$10%p& () %Bg UYUUUVQE/

10Gp, | +91! M 109%& (f;l 109@2&' () + FMF109& () -+, 10% & ()-!'\nml0% & () -
110G 10GVWWWKG YxV\BE/ 10G M 10%wW&' () -+ GWF109%& ()-+! NMF109%&' () - 0

M 109%& () - +0! + YMA0% 7 & ().-+] YYZ! 2" 7#7$75787t U60G 31 109& () - P"
PL0%! () - LORA b Rod Gron Pk 1Y R whadhilY§' fof " HERRILRS

IME10% / & () - 1 MF 10ekably - m&ﬁﬁﬂa[ l’{gX‘a\ pf]laawuaeﬁbﬂsa)ﬂmn(s) toSﬁ).ﬂ:@i%& ()-.Ss)1

20t e 97 IR SRR s ) I a0 e

;)-.AAAA_|___IKJ/' hh@%hg&aé)eutleﬂif%&a(pesehdlﬂEGWﬁﬁths anB0Means to
‘&'()-s-PlO@ﬁf%() QLL%Q%GEiSst]é) fﬂe secong é{owpath back to a
11 second portion of the first flowpath for recovery
12 therefrom via the outlet of the first flowpath,
13 wherein the first portion of the first flowpath, the
14 second flowpath and the second portion of the first
15 flowpath form a conduit for contihuous passage of
i6 fluid.
17
18 16. B&An assembly as claimed in claim 15 comprisgsing a
19 tree cap housing the flow diverter means.
20
21 17. An assembly as claimed in elther of claims 15
22 or 16, including outlets for the first and second
23 flowpaths to divert the production fluids to a pump
; 24 or treatment assembly.
25
| 26 18. An assembly as claimed in any of claims 15 to
i 27 17, comprising a conduit for placement within the
g 28 first or second flowpaths.
29
§ 30 19. An assembly as claimed in claim 18, having
i 31 sealing means capable of sealing between the conduit

32 and the wall of the flowpath to prevent fluid from




10% 10% & ()-s- 10% & ()-s- 10% & ()-s- 10% a& ()-s- 10% 5& ()-s-!
10%&' () - s- aaMbhbcc ccexnbCl 109 nil0% & ()- 10t 10t 10t 1094 &lqvember 2003
10% : & ()-s- 10% & ()-s- 10% & ()-s-ccPcccc_d{Y7nbCl'! 10% Z(Z& ()-#/!
10% (& ()-# 10%/& ()-#/'"'E 10%/ & ()-#/!

10% =" & ()-#/P10% & ()-_ddleeeFf gaBnbCl!

ﬁ 19
5 1 the flowpath entering the ammulus between the
% 2 conduit and the flowpath.
3
é 4 20. An assembly as claimed in claim 18 or claim 19,
§ 5 wherein the conduit provides at least one further
j 6 flowpath for diverting the fluid.
.
: 8 21. BAn assembly as claimed in any of claims 15 to
9 20, wherein the cap has fluid conduits for control
10 of tree valves, which conduits match and co-operate
11 with the conduits or other control elements of the
12 tree to which the cap is connected.
13
14 22. An assembly as claimed in any of claims 15 to
' 15 21, wherein the first flowpath comprises a
16 production bore.
17
18 23. An assembly as claimed in any of claims 15 to
19 22, wherein the second flowpath comprises an annulus
20 bore.
21
22 24. An assembly as claimed in any of claims 15 to
23 23, wherein the flow diverter means ig adapted to
24 divert production fluids from a production bore via
25 a flowpath to remote apparatus for treatment and to
26 return the fluids to the tree for recovery from the
27 tree outlet.
28
29 25. A tree having flow diverter means to divert
30 production fluids from a production bore via a
31 second flowpath to remote apparatus for treatment,
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5 treatment apparatus comprises a pump or chemical

6 treatment apparatus.

7

8 27. A tree having a flow diverter assembly, the

9 assembly comprising a flow diverter means to divert
i0 fluids from a first portion of a first flowpath
11 having an ocutlet to a second flowpath, and means to
12 divert fluids from the second flowpath back to a
13 second portion of the first flowpath for recovery
14 therefrom via the outlet of the first flowpath,
15 wherein the first portion of the first f£lowpath, the
16 second flowpath and the second portion of the first
17 flowpath form a conduit for continuocus passage of
18 fluid.
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