22 April 2005 1 "Recovery of production fluids froman oil or gas 2 well"”
3 4 The present invention relates to the recovery of 5 production fluids
froman oil or gas well having a 6 christrmas tree. 7 8 Christnas trees
are well known in the art of oil and 9 gas wells, and generally conprise
an assenbly of 10 pipes, valves and fittings installed inz22 aetidltheags 11
after conpletion of drilling and installatgon of the 12 production tubing
to control the flow of oil and gas 13 fromthe well. Subsea chri stnas
trees typically 14 have at | east two bores one of which comunicates 15
wi th the production tubing (the production bore), 16 and the other of which
comuni cates with the annulus 17 (the annulus bore). The annul us bore and
production 18 bore are typically side by side, but various 19 different
designs of christmas tree have different 20 configurations (i.e.
concentric bores, side by side 21 bores, and nore than two bores etc). 22
Typi cal designs of christmas tree have a side outlet 23 to the production
bore closed by a production wing 22 April 2005 2 1 valve for renoval of
production fluids fromthe 2 production bore. The top of the production
bore and 3 the top of the annulus bore are usually capped by a 4
christmas tree cap which typically seals off the 5 various bores in the
christmas tree. 6 7 Mature sub-sea oil wells producing at high water 8
cuts often |l ack the necessary pressure drive to flow

b

"Recovery of production fluids from an oil or gas

well™”
The present invention relates to the recovery of
christmas tree.

1

2

3

4

5 production fluids from an o0il or gas well having a
] .

7 .

8 Christmas trees are well known in the art of oil and
9 gas wells, and generally comprise én assenbly of

10 pipes, valves and fittings installed in a wellhead
11  after completion of drilling and installation of the
12 production tubing to control the flow of oil and gas
13 from the well. Subsea christmas trees typically

14 lave at least two bores one of which communicates

15 with the production tubing (the production bore),

16 and the other of which communicates with the annulus
17 {the annulus bore). The annulus bore and production
18 Dbore are typically side by side, but various

19 different designs of christmas tree have different
20 configurations (i.e. concentric bores, side by side
21 bores, and more than two bores etc).

22 Typical designs of christmas tree have a side outlet

23 to the production bore closed by a production wing




9 at economc rates and are often hanpered by the 10 back-pressure exerted

on them by the processing 11 facilities. Several neans of artificial |ift
are 12 avail able to boost production rates, but they either 13 involve a
wel |l intervention or nodification to the 14 sea bed facilities, both of

whi ch are expensive 15 options and may be sub-econom c for2zspprseacowl | s
16. late inthe life cycle with limted renpining 17 reserves. 18 19

PCT/ GBOO' 01785 (which is hereby incorporat by 20 reference) describes 3
met hod of recovering 21 production fluids froma well having a tree having

a 22 first flawpatdiandoz serens] fdoWwabdact en "eihod PHRLI Si ng
diverting fluids froma first portion of 24 the first f g\%/pg%&ﬁ to the

second flowpat K, &PIStdPpeberag tTee fiep def fHmatrelisedendbbrewpagh back
26 to a secondspordyon@f JEhepdi f and. 27 thereafter recovering
fluids fromthe outlet O%f °t hghéz Iflr%??%%p%ﬁglsélrﬁ}lﬁ’yﬁiaEBFEbes%s a tree
cap to 29 seal 4of fchrietprodures oramvdhiarin it wisi dedries seane bef 88<di vert the

fluids. 31 3 22 AQ/ri l. 200% 1 The resecgqt’r.i vention provides a flow diverter
'ili}’éart s

2 assenbly for~a trée’ the’fFow INF€3 having a flow diverter

to divert fluids flowng 4 through the production bore of the tree froma

first 5 portign ?{% t he groductio,n bore to the cap, and to 6 divert the
fluids back frobom tHEESP TR 38% &onde i H@adeisg alfehpebduetenn bore for

recovery 8 thegef cQEEVbaran WK Yhe Né%’e?‘;is%rééﬁﬁrtels.g‘ﬁ’rgi HEEEE o Yl Sy

detachable fromthe cap to, enable insertion
9 at economic rates and are often hampered by the

10 Dback-pressure exerted on them by the processing

11 facilities. S8everal means of artificial 1ift are
12" available to boost production rates, but they either
13 .invelve a well intervention or modification to the
14 sea bed facilities, both of which are expensive

15 options and may be sub-economic for sub sea wells
16. late in the life cycle with limited remaining

17 <reserves.

18 .

19  PCT/GB00/01785 (which is hereby incorporated by

20 reference) describes a method of recovering

21 production fluids from a well having a tree having a
22 first flowpath and a second flowpath, the method

23 comprising diverting fluids from a first portion of
24 the first flowpath to the second flowpath, and

25 diverting the fluids from the second flowpath back
26 to a second portion of the first flowpath, and

27 thereafter recovering fluids from the outlet of the
28 first flowpath, and’typically uses a tree cap to

29 seal off the production and annulus boresg, and to
30 divert the fluids.

31



10 the flow diverter through the cap. 11 12 The tree is typically a subsea
tree (such as a 13 christnas tree) on a subsea well. 14 15 The diverter
assenbly typically includes the cap. 16 The diverter can be |ocked to the
cap by a locking 17 neans. 18 19 Typically, the diverter assenbly can be
formed from 20 high-grade steels or other netals, using ezgap2ill ress!ient
or inflatable sealing neans as required. 22 23 The diverter nmay include
outlets for diversion of 24 the fluids to a punp or treatnent assenbly

remote 25 fromthe cap. 26 ,27 The flow diverter Eref nablg conprises a
conduit 28 cdpabthe Fraseadr tRFREACH PROVEFASTuet FORWLBENSTERE 29 assenbly

having seal i ng Means. eARARle of c3ed,i BGel 120y30i5anduL a88aimsy the wal | of

t he production bore. The conduit may provide a flow diverter through its
32 central bore WHwing ypifdakWl diveadsrt soadivectcipuadd L20wprd| 2005 4 1

t he punp nenti one reyiqusly. The seal .effected, 2 betwe he duit and
the producti off bd ‘5¥éhgﬁF%%r§gFFﬁﬁﬁnfPSﬁFtﬁg EF?sFr88r??%% %fgﬁﬂ%t
producti on bore ghater igFd thide papaukys ohebyeentbheheosdp tasdd:4 he 5

production bore except as described hereinafter. 6 After passing through a
typi cal boostdér pliHerty theuddpdds, baskl EreRefPearaPr Eat AeRtCHMbar at us, the

8 fluid is di Vzefte;?od:éig}noo&h%héeﬁeeéuee&bmﬁo% EBe PeBEEdustion bore and

fromthere to the production .
8 therefrom via an outlet, wherein the flow diverter

9 is detachable from the cap to enablg insertion of

10 the flow diverter th;ough the cap.

11

12 The tree is typically a subsea tree (sﬁch as a

13 christmas tree) on a subsea well.

14 . 7

15 The diverﬁer assembly typically includes the cap.
16 The diverter can be locked to the cap by a locking

17 means. '

18 _ :

19 Typically, the diverter assembly can be formed from

- 20 high-grade steels or other metals, using e.g.

21 resilient or inflatable sealing means as regquired.

22 _

23 The diverter may include outlets for diversion of

24 the fluids to a pump or treatment assembly remote

25 from the cap.

26 .

27 The flow diverter preferably comprises a conduit

28 capable of insertion into the production bore, the

29 assembly having sealing means capable of sealing the

30 conduit against the wall of the production bore.

31 The conduit may provide a flow diverter through its

32 central bore which typically leads to a tree cap and



10 bore outlet. 11 12 Optionally the fluid may be diverted through a 13
crossover back to the production bore and then onto 14 the production bore
outlet. 15 16 The punp can be powered by hi gh-pressure water or by 17
electricity, which can be supplied direct froma 18 fixed or floating

of fshore installation, or froma 19 tethered buoy arrangeifeArriloE0by

hi gh- pressure gas 20 froma |local source. ,21 22 The cap preferably seals
within christnmas tree bores 23 above an uéper mast er val ve. Seal s between
the cap 24 and.bores of the tree are optionally Oring, 25 inflatable, or

preferably nmetal - tBe Bl mgﬁﬂibnéEh%gE&@O%gg§gatQﬁecggageefﬁéég%at;ed very
cost effectively .27 with no disruption to existing pipework and m ni mal

28 i npact on contPeFvwesktidfs aandeddy ang fibgc Brodocpi eh ebabk ypit dweertiag

i ncl udes equi val epf,, hydisal)l 1.6, 3Q .1 ui d i r control, of .tree val ves,
and which 31 mattchuan(ciiﬁr co-opergtl%s\l/&vi ?ﬁggggﬂc%?ldéﬁ?spﬁ? BT e PYE Apri |
2005 1 control4 el smEntinmitichennudest benkveeh the eapdis: andeimg fitted. 3

4 The typical design.of .the.flow diverter within the 5 cap can vary with
the design of 1r e “THEHIBErS °&°8sP e?saa%sﬁﬁﬂb?%d?%f?%ﬁﬁ%ﬁaﬁhe di verter

channel s 7 beigng Axiehehssihl theopyRductipncandhsourdsisbges, 8 and
others as the_case nmay be. Preferably_ the 9 diverters in the cap conprise a
nunber of val Ves SB'®%EF CSnErELet RRePAFROW- BRLIBRAYT |aBPasTatiisui diet her ef r om

8 fluid is diverted into the second portion of the

% production beore and from there to the production

10 bore outlet.

11

12 Optionally the fluid may be diverted through a

13 crossover back to the production bore and then onto
14 the production bore ocutlet. '

15

16 The pump can be poWered by high-pressure water or by
© 17 eleétricity, which can be supplied direct from a

18 fixed or floating offshore installation, or from a
19 tethered buoy arrangement, or by high-pressure gas‘
20 from a local source.

21

22 The cap preferably seals within christmas tree bores
23 above an upper master valve. Seals between the cap
24 and bores of the tree are optionally O-ring,

25 inflatable, or preferably metal-to-metal seals. The
26 apparatus can be retrofitted very cost effectively
27 with no disruption to existing pipework and minimal
28 impact on control systems already in place.

29 Preferably the cap includes equivalent hydraulic

30  fluid conduits for control of tree valves, and which

31 match and co-operate with the conduits or other




11 This provides a way to isolate the punp fromthe 12 production bore if
needed, and al so provides a 13 bypass |oop. 14 15 Certain enbodi nents of

t he apparatus can typically 16 conprise a conduit that seals within the
tree bore 17 above the upper naster valve and diverts flowto a 18 renote
device for.pressure boosting or flowtesting. 19 Having fiow.tgastees or
pressure boosted the produced 20 fluids, the fluids are connected to the
annul ar - 21 space between the flow diverter and the original 22 tree bore
or the tree craossover pipework/annulus 23 bore, into the existing flowine
via the existidg PWGHHgalemgatsTRE Ebacépeecatibowbithettevise 15 be 25

installed/retrg fhgéi(%.%qkke@pst-effectively with no 26 disruption to
exi sting pi pework and mi nimal i npact 27 on control systens. 28 29 Certain

enbodi nents of 3the diverter allow insertion 30 through the tree cap after
the cap is att wi t hdrawn t hrough the cap

_ ?Chﬁ%ﬁt%§ﬁ31 ;hg tree, énd ma C ougl _
without 32 defacHify ¥R&CEapfFodit Pk theelloy Apvertoposivhin Tyipecal |y
the cap i's depkoyedragapaibrgfuibly enstagdacd driLibog stackmdypi cally the

conduit is 3 fitted to the cap after installation o e cap 4 along with
a |ower riser Package anddcapnfisgurdiel ®nhglr téi ¢ivences artednirtel ©f t he

ot ond o P20 og PR AU T e el SO W00 7
requi red. Howe¥er agndepthéns 9asntiosi et snaof hde PryRaFdIN; cae be depl oyed
wi t hout _10 NCPU’ dJE.)\?\e/rtgésRJSX %ﬁjé’pé’aré ’ccg:rr?pnrfsierrpal. ynulit?beoxpec{fatv%ql.ves to
10 control the inflow and outflow of fluids therefrom.
11 This provides a way to isolate the pump from the
12 production bore if needed, and also provides a
13  bypass loop.
14 |
15 Certain embodiments of the apparatus can typically
16 comprise a conduit that seals within the tree bore
17 above the upper master valve and diverts flow to a
18 remote device for,pressuré-boosting or flow testing.
1%  Having flow tested or pressure boosted the produced
20 fluids, the fluids are connected to the anmular -
21  space between the flow diverter and the original
22 tree bore or the tree crossover pipework/annulus
23 bore, into the existing flowline wvia the existing
24 wing valve. The concept allows the device to be
25 installed/retro fitted very cost—effectiveiy with no
26 disruption to existing pipework and minimal impact
27 on control systems.
28
29 Certain embodiments of the diverter allow insertion
30 through the tree cap after the cap is attached to
31 the tree, and may withdrawn through the cap without
32 detaching the cap from the tree.



11 froma local tool placed on or near to the tree cap. 12 13 The

I nvention also provides a nethod of installing a 14 flow diverter on a
tree, the nethod conprising 15 attaching a cap to the tree, and installing
the 16 diverter through the cap after the cap has been 17 attached to the
tree. 18 19 The diverter can be carried by the cap (for exampte 280s50n the
out bgard end of the cap) while the inboard .21 end of the cap is being
attached to the tree, or can 22 be conveyed froma renote position. (e.qg.
the 23 surface) after the cap has been attached to the 24 tree. 25 26 The
conduit is typilcaltypiddlaghetet eaphgscapplbgkd ad 7oyt s dfae production
bore of the tree and sealed .28 .therein_thus enabling flowto be diverted

through 29 the botBRhEriAdéng sbarke cApPimalincrhafaaduis 130 t he
surface for testing Ql-PyYpPkig LheN;ELai-Nj 1 Viathe riser annul us
or the external romAf%e_SZ throﬁghatﬁ% anﬁ%ﬁﬁgl%g%ﬁ%éﬁft & SFBduction bore
and 22 April 2605 & omgcwalbi & hoder ntbsehepackagretamh qempelseneher 2
flowine. Alternatj Vel eflujd .be r injected into the tree via an
annul us or ot hér g%%gaxﬁggff?ﬁ§£%?é5?%€ ertil %ﬂ%ﬁ%ﬁ?lqgufrﬁﬁoﬁﬁPhEPe
diverted 5 vi#& aemabdsoudditibondle Farsss ftowpatdomndities 6ap4tlet. 7 8

The flow diverter assenbly can be used %ﬁa£art of 9 the drilling riser
package to enabl e FICSHEE HMCARF df T ¥ ir'tRy PUWHe L3erf §Be test package,

ei t her : 8 production bore, if required. However, certain

9 embodiments cf the invention can be deployved without
10 MODU, DSV, or RSV support, ~can simply be operated
11 from a local tc_nol placed on or near to the tree cap.
i2
13 The invention alsc provides a method of installing a
14 flow diverter on a tree, the method comprising
15 attaching a cap to the tree, and installing the
16 diverter through the cap after the ca;p has been
- 17 attached to the tree.

18

19 The diverter can be carried by the cap (foi: example
20 on the outbgard end of the cap) while the inboard
21 end of the cap is being attached to the tree, or can
22 Dbe conveyed from a remote position .(e.g. the

23 surface) after the cap has been attached to the

24 tree.

25

26 The conduit is typically attached to the cap, held
27 within the production bore of the tree and sealed
28 therein thus enabling flow to be diverted through
29 the bdre of the insert to the cap and thereafter to
30 the surface for testing or pumping then re-injected
31 wvia the riser annulus or the external flowline

32  through the annulus between the production bore and



11 choke manifold or nultiphase neter, and then into 12 the flowine via
the tree. 13 14 The cap is typically installed on top of the tree 15 and
bel ow the Lower Ri ser Package or the Subsea test 16 tree, dependent on the
tree configuration, or as 17 extended tubing fromthe surface at the
surface tree 18 or on coiled tubing or wireline or seal dixegtily 2885

agai nst the bore of diverter unit. 20 21 Ehe.cap typically conprises a
connector to interface 22 with the tree, i'nternal valving and fl ow pat hs.
23 24 The upper end of the conduit may be seal ed against 25 the LRP bore

at the LRP XOVivakeadhorpaediferd hthe rssaiedidicbigal fRe ppper end of the
conduit may be_ 27_seal ed against the surface tree bore to provide the 28

sane functionafitylo9ingg [Al@matigalagiie duidnmayt he nethod enabl es
the 31 produced flyi t638Ld; 4 ur. nd_re; 32 .injected
into the flowine t ggt%a;t%ﬁ%tiy\g% ey 8 22%&% ia?l ftﬁlggiﬁgegﬂﬁ%%ﬁ rﬁo |1

flaring and enfbl PAgtextioreiedriteld trRatestitngand féokotheré nTiwetted est s
the cap and diyer}{ing ns. can .5 | ef.t in_place and connected to a
punpi ng packag% %igd?mﬁgﬁggﬁ?%:5563$Fh31FFtrgEBWP%EP ghdgthgth an MODU
installation o8 toettktverter may be 9 achieved without retrieving and

re-runni ng the710 drilling stack to seabed. Wth a DSV, the insert
8 The flow diverter assembly can be used as part of
9 the drilling riser package to enable flow to be
10 directed through the surface test package, either
11 choke manifold or multiphase meter, and then into
12 the flowline wvia the tree.
13
14 The cap is typically installed on top of the tree
15 and below the Lowér_Riser Package or the Subsea test
16 tree, dependent on the tree configuration, or as -
17 extended tubing from the surfade at the surface tree
18 or on coiled tubing or wireline or seal directly
19 against the bore of diverter unit;
20 _ -
21 The cap typically comprises a connector to interface
22 with the tree, internal valving and flow paths.
23
24 The upper end of the conduit may be sealed against
25 the LRP bore at the LRP XOV valve to provide the
26 same function. The upper end of the conduit may be
27 sealed against the surface tree bore to provide the
28 same functionality.

29
30 In well test applications, the method enables the

31 produced fluids to be well tested at surface and re-—

32 injected into the flowline thus potentially



11 renoves the need for storage, which brings realistic 12 well testing
objectives within the capabilities of a 13 suitably equi pped nono hull
15 The assenbly and nethod are typically suited for

wells in nornal
subsea wat er'

wel | s,
nmet hod

the tree having a first flowath and a second 24 flowpath, _the nethod

and geot
of 22 r

14

16 subsea production
node or during 17 well testing, but can also be used in
18 injection wells, |and based oil productiznapryiectoon

19

hermal wells. 20 21 The pr@&sent invention also provides a
ecovering production fluids froma. well having a 23 tree,

conprisi ng di ¥er eildgqihbtins vsllrhruingr spdperabbingferfrnded swellonwpat h

to the

fl owpat h back®to
recovering flgids

26 se on% fslon ath, and diverting the fluids fromthe 27 second
£55et8nd portion of the 28 first flowpath, and thereafter
29 fromthe outlet of the first flowpath, wherein the

30 fluids are diverted fromthe mellheﬁd to a@&gggte 31 |l ocation, and are
Vs

returned to tfAe WORHRYARSS VBt FRSES25
the qukket 0f1488 aRaf bbshebtomnad fa Fumpdid¥ efesiably the

di ver si on intﬁ
first flowpat

typically a | 6werfo® paetsnearbeesthegwef| headdirghe second portion of 7 8

the first flo
br anch outlet),ﬁvp

of the

8

9
10
il
iz
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

BpfF 7P T

IS a production bore, 5 and the first portion of it

ath is typically an upper portion of the bore adjacent a

e TOTE | OFRf or

IS

al t hough the 9 second portion can be in the branch or outl et

With an MODU, installation of the diverter may be
achieved without retrieving and re-running the
drilling stack to seabed. With a DSV, the insert
removes the need for storage, which brings realistic
well testing objectives within the capabilities of a

suitably equipped mono hull.

The assembly and method are typically suited for
subsea production wells in normal mode or during
well“testing, but can also be used in subsea water -
injection wells, land based oil production injection
wells, and geothermal wells.

‘The present invention also provides a method of
recovering production f£luids from a well having a
tree, the tree having a first flowpath and a second
flowpath, the method comprising diverting fluids
from a first portion of the first flowpath to the
second Fflowpath, and diverting the fluids from the
second flowpath back to a second portion of the \
first flowpath; and thereafter recovering fluids
from the outlet of the first flowpath, wherein the
fluids are diverted from the wellhead to a remote

location, and are returned to the wellhead from the



10 first flowpath. 11 12 The diversion of fluids fromthe first flowpath
13 allows the treatnment of the fluids (e.g. with 14 chemcals) or pressure
boosting for nore efficient 15 recovery before re-entry into the first
flowpath. 16 17 Optionally the second flowpath is an annulus bore of 18
the tree, or an annulus between a conduit inserted 19 intx waheilf 2pg%

fl owpath, and the bore of the first 20 floswath. OQther types of bore may
optionally be - 21 used for the second flowpath instead of an annulus 22
bore. 23 24 Typically the flow diversion fromthe first flowath 25 to

t he second floa/patrf?“i%eaéﬁf-‘éﬁéanb?oﬁ dhpevnioneinbe theecouthetf omfil the the

cap-contains a;pury Q& 21t Leak,Ment apparatus, but this can preferably be
28 provided separately, or Tn another part of the 29 apparatus, and in

nost enbodi menBs, flowwill be 30 diverted via the cap to a renote punp

etc and 31 retyrned to_t o by, tubing, 32 22 April 2005 10 1

According to aHf u%trﬁgFrﬁgggcgﬁﬁf ¥{'£€1¥pﬁe‘§‘%‘?u§ IR RT SRS Barer ovi ded

a method for rgcowedi BHe §i£§t‘i§§rﬁi&{n@fvﬂli§‘a:‘§ﬂ59:ﬁly%?71 tree
ndflo th, t

having a 4 cag and a first flowpath and a seco wp e 5 method
conpri sing attachPAgtt RBaEapot ehe Heetkkead s iThreradqupd doutiidrioferter to

(LU oSS Sl ol 4 SR ARG et ) 10 ©
and thereafter8retbeebing adjacent a branch outlet, although the
9 second portion can be in the branch or outlet of the

10 first flowpath.
11 '
12 The diversion of fluids from the first flowpath
13 allows the treatment of the fluids (e.g. with
14 chemicals) oxr pressure boosting for more efficient
15 recovery before re-entry into the first flowpath.
ls6 A
17 Optionally the second flowpath is an annulus bore of
18 the tree, or an annulus between a conduit inserted
19 into the first flowpath, and the bore of the first
20 flowpath. - Other types of bore may optionally be -
21 used for the second flowpath instead of an annulus
22 bore.
23
24 Typically the flow diversion from the first flowpath
25 to the second flowpath is achieved by a cap on the
26 tree. Optionally, the cap contains a pump or
27 ‘treatment apparatus, but this can preferably be
28 provided separately, or in another part of the
29 apparatus, and in most embodiments, flow will be
30 diverted via the cap to a remote pump etc and
31 returned to the cap by way of tubing.
32 '



10 fluids fromthe outlet of the bore wherein the first 11 or second
flowpath is attached to or detached from 12 the cap w thout detaching the
cap fromthe tree. 13 14 Typically the nethod includes the step of 15

wi thdrawing a plug fromthe bore (e.g. the 16 production bore of the tree)
after the cap has bean 17 attached, and thereafter insertdzngptihezfduid 18
diverter into the production bore of the trge, 19 typically through the
cap. 20 r 21 Preferably the diverter conprises a tubular or other 22
conduit inserted into the production bore. The 23 second fl owpath can

conprise the bare afcorientubyl ar fuzdher akpeetconduhs.pAbigimatively the
second flowpath 25 may conprise the annul us between_the tubular or 26
conduit and a Bor éRVERFLCRNERBFBOLEt PHAVEEERE) adrethed DoriFerovesing9

Typically the gap #$iRE0¥ 8805 t Q1P 9 LhEt b conduit in
pl ace. Typi cal lgy thelcap {ﬁas % S?L thr%ugﬁgbgrg#é%pﬁ%en%% It}%evjt oaugh- bore
of the cap 324hasapi epfii acfgrsovElowathcand emgageondef tomtitie, tHe 22

April 2005 11 order -to hold, it inplace.in the first flowath. 2
Al ternatively hemggboén‘ao%]ﬁmri‘g n%'gt% R B EnitRithedies. g.
resilient teeth, theeadig§Ca AJIMVPi&Blé¥réhersapits-atdnchwd Aot he top of
the tree 5 and is inserted as part of the drilling stack (which 6

connects the tfeePPBethE SEF fiaees iss sl §ecame Figvmatly, idistydiind s then
free from obstguckhQngs 2R RIS IV £10R0 & %HH%@'%S'EP%%%% downhol e

above the 9 production bore outlet before production 1
8 portion of the bore, and thereafter recovering

10 fluids from the outlet of the bore wherein the first
11 or second flowpath is attached to or detached from
12 the cap without detaching the cap from the tree.

13

14 Typically the method includes the step of

15 withdrawing a plug from the bore (e.g. the

16 production bore of the tree) after the cap has bean
17 attaéhed, and thereafter inserting the fluid

18 diverter into the production bore of the tree,

19 typiecally through the cap.

20 -

21 Preferably the diverter comprises a tubular or other
22 conduit inserted into the production bore. 'The

23 second flowpath can comprise the bore of the tubular
24 or other conduit. Altermatively the second flowpath
25 may comprise the annulus between the tubular or

26 conduit and a bore (e.g. the production bore) of the
27 tree.

28

29 Typically the cap 1s provided to hold the tubular or
30 other conduit in place. Typically the cap has a

31 through-bore. Optionally the through-bore of the cap

32 Thas wireline grooves that can engage the conduit, in



10 comrenced) may then be renoved. The bore is then
with dense fluid and optionally 12 pressurised in order to prevent well
13 conduit is then typically lowered on a line (e.qg.

bl ow out. The

wireline) dowm the drilling stack into the cap, 15 which engages the

conduit by the wireline grooves or 16 threads, or by ot her: epgiageogs neans

as provided. 17 The conduit is then held wythin the first flowpath.

The conduit typically has a second seal i ng neans,
conduit to the production bore and

20 whi ch seal s the

of the 22 prodict icederore hold Lheihoptack ihersecoHnekt 23 lamat h,
normal ly the aEnubﬁ . 24 25 _Enbodi nents of the jnvention allow for

production

cheni cal injecsi oethaedmgéﬁgnge& velditesht reedd, | rurﬁfé

certain enbodiments used 29 in a water injeciion tree, c'fFIowof fluids
30 through theépr@upnéchdbycbheutas tarebeachkedrisedhe &bpMotfh tihal erelei ng

£"5b05 48 B8 SR S oty dora e pes eifv@iﬂﬁhé“e

reservoir. 3 ¢ Enbodesestsheftidie dovend ianmidd veawdhs de’i%l kedstS by

i nj ected back ghrgg
cap, and 12 22 Apri

GeEPakAVELY | HPR cFRRMBRoSPRAGLE é’ﬂfdée%ﬂmee Mg,

way of exanple onLy with reference to the 6 acconpanying draw ngs in whi
Flevbets

7 8 Fig. 1is 4 s

8

9
10
11
12
13
14
15
16
17
i8
13
20
21
22
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{(which are commonly inserted downhole above the
production bore outlet before production is
commenced) may then be removed. The bore is then
typically filled with dense fluid and optionally
pressurised in order to prevent well blow out. The
conduit is then typically lowered. on a line (e.g.
wireline) down the drilling stack into the cap,
which engages the conduit by the wireline grooves or
threadsf or by other engaging means as provided. -
The conduit is then held within the first élowPath.

The conduit typically has a second sealing means,
which seals the conduit to the production bore and”
diverts £luids frpm a first portion of the
production bore into the bore of the second

flowpath, normally the annulus.

Embodiments of the invehtion allow for production
fluid or water injection boosting, subsea metering,
chemical injection, and extended well test re-
injection. For example, in certain embcodiments used
in a water injection tree, the flow of fluids
through the production conduits can be reversed,
with water being injected back through the

production wing, through the insert and the cap, and

11 typically filled

21 diverts fluids froma first portion

or exanpl e,



10 Fig. 2ais a side viewof the Fig. 1 tree with 11 a cap in place; 12
Fig. 2b is a diagramof the valve 13 interconnections of the Fig. 2a

enbodi ment 14 during drilling node; 15 Fig. 3a is a view of the Fig. 1
tree with the 16 cap and a conduit in place; 17 Fig. 3b is a diagram of
the valve 18 interconnections of the Fig. 3a enbodi nent 12 dpriingoasilling
node; 20 Fig. 3c is a diagramof the valvaz22l interconnections of the Fig.
3 enbodinent in 22 flowinjection node; 23 Fig. 4 is a side sectional view
of a further 24 enbodinent with the cap and a conduyit in place;, 25 Fig.
5a is a side dectirdmalthei pmodhchipur bREE tOEPERBSHFAERt tRPth the cap and a
straddle in 2 pHQ%F'JQFL 28 Fig. 5b is a diagramof the valve 29

i nt er connect i 6ns OF The ﬁi‘g. 5a enbodi ment 3D during drilling node; 31
Fig. 6 is a side sectional viewof a further 32 tree with the cap and
conduit in place; 13 22 April 20g5 Fi g 7.1S a.iiéjde se tiﬁnal view of a
conventional Hor iBEncEmeptse 0 fahlerigventiona Wil fePe¥ PRSP TR of t he
Fig. 7 enbodigne ‘M@_o% tuctkpee epbodiAent ratesesap tbnghal led. Referring
now to the draw ngs, typi cal "production tree 100 on an offshore oil or
gas wel | head Scomprdeesnyipgodyewivgshérewhirbadi ng from production tubing
(not shown) agd carrying

8 Fig. 1 is a side sectional view of a typical
S production tree; .
10 Fig. 2a is a side view of the Fig. 1 tree with
11 a cap in place;
12 Fig. 2b is a diégram of the valve
13 interconnections of the Fig. 2a embodiment
14 during drilling mode;
15 Fig. 3a is a view of the Fig. 1 tree with the
16 cap and a conduit in place;
17 -fig. 3b is a diagram of the valve
i8 interconnections of the Fig. 3a embodiment
19 during drilling mode; _ '
20 Fig. 3c.is a diagram of the valve
21 interconnections of the Fig. 3 embodiment in
22 flow injection mode;
23 Fig. 4 is a side sectional view of a further
24 embodiment with the cap and a conduit in place;
25 Fig. 5a is a side sectional view of a further
26 enmbodiment with the cap and a straddle in
27 place; and,
28 Fig. 5b is a diagram of the valve
29 interconnections of the Fig. S5a embodiment
30 during drilling mode;
31 Fig. 6 is a side sectional view of a further

32 tree with the cap and conduit in place;




production fluids froma perforated region of the production casing in a
reservoir (not shown). An annulus bore 2 | eads to the annul us between the
casing and the production tubing and a christnas tree seal or cap 4 which
seal s off the production and annulus bores 1, 2, and provides a nunber of
hydraulic control channels 3 by which a renote pl atforah dprilnge¢venti on
vessel can communicate with and operate tlie valves in the christnmas tree.
The cap 4 is renovable fromthe christnas tree in order, to expose the

production and annul us bores . in the_ event ,that intervention is required
and tools need to be Hifsertdd PnFoBhECHIGREL §A8r CAnftul us bores 1, 2.

The flow of fluids throughithenRiodeeti-eRandraanukyg bores is governed by
various valves shown in the typical tree of Fig. 1. The production bore 1

has a branch B0 that il @sed bysadpr seatdiovalwivagw 04l tee(PWy) 712. A

producti on sm%P val ve (PS ip%aér%%gggﬁckngtgggd?ﬁggag QﬂEeﬁéM%b§¥Szthe

branch 10 and ® PW 125 I-on ‘master val ves 2 Apri
2005 14 1 andsLPW 18 i[HzM3Y128.is optional) close the 2 production bore 1
bel ow t he branch 10 and PW 12. 3 Between UPMW/ 17 and PSV 15, a crossover
port (XOV) 460 is provided in the production bore 1 which 5 connects to a

crossover porty (Me,2LJf n%@:mﬂbuﬁheGd%'fnﬁng-sja 8ypheaanpubaschoss 2 is
cl osed by an annulus naster 9 valve (AW) 25 bel ow an_annul us outl et 28

controlled 1@ bytwse drifulass awi n§LebP¥e. ofAWGF Z9sherdhberdssover 11 port
21. The Crossgyercéﬁgéigéﬁ %?p%baﬁSQiBﬁ bore 1 leading from

10 production tubing (not shown) and carrying

11 production fluids from a perforated region of the

12 production casing in a reservoir (not shown}. 2An

13  annulus bore 2 leads to the annulus between the

14 casing and the production tubing and a christmas

15 tree seal or cap 4'Which seals off the production

16 and annulus bores 1, 2,Aand provides a number of .
17 hydraulic control chamnels 3 by which a remote

18 platform or intervention vessel can communicate with
19 and operate the valves in the christmas tree. The
20 cap 4 is removable from the christmas tree in ordexp
21 to expose the production and annulus bores in the

22 event that intervention is required and tools need
23 to be inserted into the production or annulus bores
24 1, 2.

25

26 The flow of fluids through the production and

27 annulus bores is governed by various valves shown in
28 the typical tree of Fig. 1. The production bore 1
29 has a branch 10 that is closed by a production wing
30 wvalve (PWV) 12. A production swab valve (PSV} 15

31 closes the production bore 1 above the branch 10 and

32 PWV 12. Two lower production master wvalves UPMV 17




12 crossover valve 30. An annulus swab valve 32 13 | ocated above the
crossover port 21 closes the upper 14 end of the annulus bore 2. 15 Al
valves in the tree are typically hydraulically 16 controlled (with the
exception of LPW. 18 which may 17 be nechanically controlled) by neans of
hydraulic 18 control channels 3 passing through the seal % apgii1 2604 he
body of the tool or via hoses as required,;jn 20 response to signals
generated-fromthe surface or 21 froman Tntervention vessel. 22 23 Wen
production fluids are to be recovered fromthe 24 production bore 1, LPW

18 and UPMW 171 ar endperied,18 268.MR8V 185 iis agiiserhl)ard R/ thd i s opened to
open the 26 b anch 0 which leads _tq the pipeline (not shown). 27 PSV 15

and ASV 32 ar MRl iR0%e e RAMY dilie Pravwly dQuisnéd PWY9l230
Referring now4 0 ]Eé&vee?n T.?PWQ'?ZQQLCI ppulY ed %SO%EaggrEygkenbar gency

production tree 100 along with the |ower ~ 32 riser pac e an
di sconnect packagel 155 22 apided 2005he (EIRRAEDREGBreThewhaph200 and

LRP/ EDP 300 cqnnect__ 2 to the tree 100 b a ox and pin 3
connecti on, agpstan WS T4 Re SERFSST R %Tﬁg'giﬁgﬁdgétFBnaﬁﬁ? U9 and
annul us bore % ofbdie Zree are 5 allgned wi th the correspondi ng bores of

the cap 200 and LRP/EDP 300. 7 8 Branches 208, 209 extend froma
production bor'e 201 9 of the cap 200, each provided with a wing val ve 203,

10 204 respectq vaie dhrsi1il 8okl 3nel 210:k8 £9NBRCLARIIL Akl annul us
bore 202 of the cap 200 haV|n a val ve
valve {(AMV) below an annulus ocutlet 28 controlled

10 by an annulus wing valve. (AWV) 29 below crossover
11 port 21. The crossover port 21 is closed by

12 crossover valve 30. 2An annulus swab valve 32

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

15 All valves in the tree are typically hydraulically
16 controlled (with the exception of LPMV. 18 which may
17 be-mechaniéally controiled) by means of hydraulic

18 control -channels 3 passing through the seal 4 and
1% the body of the tool or via hoses as regquired, in
20 response to signals generated-from the surface or
21 from an intervention wvessel.

22

23 When production fluids are to be recovered from the
24 production bore 1, LPMV 18 and UPMV 17 are opened,
25 PSV 15 is closed, and PWV 12 is opened to open the
26 branch 10 which leads to the pipeline (not shown) .
27 PSV 15 and ASV 32 are only opened if intervention is
28 required.

29

30 Referring now to Fig. 2, a cap 200 is mounted onto
31 the typical production tree 100 along with the lower

32 riser package and emergency disconnect package



12 205. A valve 207 is provided in the production bore 13 201 above the
branches 208, 209. A further valve 14 212 connects the production 201 and
annul us 202 15 bores of the cap 200. Wreline grooves 211 are 16 provided
on the inside of the production bore 201 of 17 the cap 200 between the
ports 208, 209. 18 19 Typically a nmetal seal (not shown) 22sapriaveded in
20 the production bore 1 below the LPW vajye 18 to 21 prevent the escape
of fluids when the systemis not 22 in use, for exanple, due to extrene
weat her 23 conditions or inmediately after construction of the 24 tree
system 100. 251 26LRP&ERAY ai @0 detBohabie 39 and JRRY/ERFIS0 04 2onne2t

i nserted into the_production 1 (Fig. 3) thrqugh .28 the cap 200 and
attached at i t% uﬁgegh%n%r?% f(ﬁie%@%lﬁéeafgs 2?)% %y Or%%%j &t he wireline
grooves 211 om3thectapctBéh 20k sthardars®rin 4hd Srkisaghed tdet he inner

surface 31 of the production bore 1 at its |lower end by 32 inflatable or
resilient seal% 4Brofiericadyenlt Eid Z2Rps brass 21651 thet Skee et he

condui t 42 agat Nk ged sl el |65 o bty GUEL Q2 Beecltgodi vert

production flulds oW ng up the production bore 1 in the rection of
4 arrow 101 ifio &hd IRR/IED® Bdle of the conduit 42 and 5 fromthere into
the cap 200. The conduit 42 and the 6 cap 200 together forma fl ow
diverter. 7 8 Tubing (not shown) is attached to output port 209 of 9 the
cap 200 to divertetdrecdsiiois,t Q0@ resteirsl ¥rdmpeabiredubeiohr Batgendisuch as

quality analysis, o1 PrEssWed, P2osh Bdoviach BT &' 6300 i heregnter
10 204 respectively. A similar branch 210 is connected
i1 to an annulus bore 202 of the cap 200 having a valve
12 205. A valve 207 is provided in the production bore
13 201 above the branches 208, 20%. A further valve
14 212 conmnects the production 201 and annulus 202
15 ©bores of the cap 200. -Wireline grooves 211 are
16 provided on the inside of the production bore 201 of
17 the cap 200 between the ports 208, 2089. '
18 )
19 Typically a metal seal (not shown) is provided in

- 20 the production bore 1 below the LPMV valve 18 to

21 prevent the escape of fluids when the system is not
22 - in use, for example, due to extreme weather
23 conditions or immediately after construction of the
24 tree system 100.
25
26 A separate detachable insert or conduit 42 is
27 inserted into the production bore 1'(Fig. 3) through
28 the cap 200 and attached at its upper end to the cap
29 200 by means of the wireline grooves 211 on the cap
30 200. The insert 42 is attached to the inner surface
31 of the production bore 1 at its lower end by

32 inflatable or resilient seals 43 which can seal the



12 returned via tubing attached to the input port 208. 13 The treatnent
apparatus is nornmally provided on a 14 fixed or floating offshore
installation. 15 To assenble the system the cap 200 and LRP/EDP 300 16
are lowered into place frome.g. the rig or service 17 vessel and secured
onto the top of the tree 100, as 18 shown in Fig. 2. LPW218priUPRMLSL7, PSV
15 and val ve 19 207 are opened and PW 127ks closed. The netal seal 20
(not shown) below the LPW 18 is renoved to the 21 surface fromthe-
production bore 1 via the cap 200 22 and LRP/EDP 300. The bores 1, 201,
301 are then 28 optiehde! ¢ffthée edondeht dédhsagdingi dcheriossids sadllad 24 the

surface to resist _expulsion.of_ productio | ui d 25 and the condujt 42 is
| owered from the ggr?ﬁ%ep’f%du %P?rhceib%lé% QO%OO(#I:LW]?‘—HR ustiond BHAs ondui t
42 is inserted3t hgughikfeusaph Qhradsk t 280 Sese ed imtind he radugt ign bore

201 of the cap 200 30 bé/ any suitable nmeans e.g. by wireline grooves, 31
threads or restli@h¥ovekth, i the reblewcinesl ab thep asnsduyitoddctérah bor e

1 of the tree g00spgl ; rdl, 2 1 and, £ by j ntl atabl e
or resilient seals 430%%:%\1/ l]rg:ogztﬁeéa%z)t%e)&'ouﬁsl}]ede 0 %wﬁx{:e]zl(?:zor%ﬁ {gﬂf?
agai nst the 3 & nstale ¥ |sogdthdre fmoduectflow bbrveridra divert 4 production

fluids fl ow ng, up the production bore in 5 the direction of arrow 101 into
the holl ow bore of 6 the conduit 42 and fromthere into the cap 200 as 7

shown in Fig. 8. T&Ohd\n(rmcyaiags afs tahﬁ:a(t&ieﬂlft%bk@n:%ﬂﬁd%otrt4aoi930tfhat 10
t he cap 200 Ry be installed with the |ower_ riser 11 package 300 (LRP)
before renoval® of B4faR1400 41 divert the fluids to a remote

10 location for treatment such as guality analysis,

11 pressure boosting via a pump etc and thereafter

12 returned via tubing attached to the input port 208.
13 The treatment apparatus is normally provided on a
14 fixed or floating offshore installation.

15 To assemble the system, the cap 200 and LRP/EDP 300
16 are lowered into place from e.g. the rig or service
17 wvessel and secured onto the top of the tree 100, as
18 shown in Fig. 2. LPMV 18, UPMV 17, PSV 15 and valve
19 207 are opened and PWV 12 is closed. The metal seal
20 {not shown) below the LPMV 18 4s removed to the

21 surface from the production bore 1 wvia the cap 200
22 and LRP/EDP 300. The bores 1, 201, 301 are then

23 optionally filled with dense liquid, pressurised at
24 the surface to resist expulsion of production fluid,
25 and the condult 42 is lowered from the surface to
26 the cap 200 on wireline.

27

28 The conduit 42 is inserted though the cap 200 and
29 secured into the production bore 201 of the cap 200
30 by any suitable means e.g. by wireline giooves,

31 threads or resilient teeth, and is also secured to

32 the production bore 1 of the tree 100 below PSV 15



12 plugs etc.. After renoving these plugs through the 13 cap by
conventional neans the conduit 42 nmay be 14 attached as descri bed herein.
Thus the conduit 42 15 and cap 200 may be installed in a wide variety of
16 trees, regardl ess of whether there are plugs within 17 the bore or not.
Typically a pressurised 18 installation system can be usedz2i ABpsiuchi@ases.
In 19 trees with no plugs, e.g. horizontaj7trees, the cap 20 is typically
installed as part of the LRP and the 21 conduit may be inserted when
required. This 22 obviates the need for retraction of the LRP etc to 23
attach the condui and\APnWhll\’f\duNfdimébaﬂablm @r peassid ient 2edHllsuidd wddatery and

an associ ated | oss ressurj sed nstal I atlo tool the
insert 42 26 anc%% ??\aa%%ao%\g €e ‘Wéﬂd"é&s use, the

production fl U3dslﬁé@déamafffﬁmﬁfwu@&cﬁfmIiortob@ri%vel-tand di rected
into the bore of the_ 30 conduit_ 42 as expl ai ned above. The fluids flow

into 31 the chap Eeed@%faw%pﬂl@n%ﬁ 1Bl iR tup tihemoredactdmst Bors2isur f ace
test and cl eanz u %ﬂg% 2 ra rage via the
t ubi ng (not shn':’ovvll%ﬂﬁ)él EJ?OJI d?ea\thr vﬁ Oﬁp r{ Q%% %Jl%%évogeg) @% 8§I‘I ng wel |

testing 3 at & hetsardacd)iard? tatrein freom nql'a::teednltmat aheheapr 260 4svia the
branch 208, coptl nr%ﬂe t hr ough tge annul us 5 between the conduit 42 and the
production bore 1%79A™ 61 ection of arrow 103 and thereafter through 7
the branch 10go0 the pipeline (not shown). 8 9 Enbodi nents of the present
I nvention therefore may 10 renove the need_for onboard storage of

hydr ocar bons, 11%&%4%3%/ o ithen At Eliengonauikel £2 hRehbahe

10 the cap 200 may be installed with the lower riser

11 package 300 (LRP) before removal of the full bore

12 plugs etc.. After removing these plugs through the

13 cap by conventional means the conduit 42 may be

14 attached as described herein. Thus the conduit 42

15 and cap 200 may be installed in a wide variety of

16 trees, regardless of whether there are plugs within

17 the bore or not. Typically a pressurised ' .

18 installation system can be used in such cases.! In

19 trees with no plugs, e;g. horizontal trees, the cap
. 20 is typically installed as part of the LRP and the

21 conduit may be inserted when reqguired. This

22 obviates the need for retraction of the LRP etc to

23 attach the conduit, which would result in a pause in

24 fluid recovery and an associated loss in revenue.

25 With a pressurised installation tool the insert 42

26 - can be installed and removed as necessary.

27

28 In use, the production fluids are recovered from the

29 production bore 1 and directed into the bore of the

30 conduit 42 as explained above. The fluids flow into

31 the cap 200 that optlomnally diverts them to a remote

32 surface test and clean up package to flare or



12 flowine is attached and can enable well testing 13 froma single hul
DSV. 14 15 An alternative enbodinent is showmn in Fig 4. The 16 cap 200a
has a | arge dianeter conduit 42a extending 17 through the open PSV 15 and
termnating in the 18 production bore 1 having seal stack 43a below the 19
branch 10, and a further seal stack 43b sealing the 20 bererpfiit bedcondui t
42a to the-inside of the 21 production borg 1 above the branch 10, |eaving
an 22 annul us between the conduit 42a and bore 1. Seals 23 43a and 43b
are optionally disposed on an area of 24 the conduit 42a with reduced

di aneter in the regirege F3aotheheubingchnd@. sBewhs. 438hanfluBds are al so 26

di sposed on either side of the cyossover port .2Q 27 co icating via
channel 21c t8 tH¥IdCEsEdVert EBr% ggoyltﬁﬁtﬁﬁegﬁﬁﬁﬂgunnﬁgr% SS-1HY the cap

200a, the 29 gondyi t hl%z%u'r%a‘élﬂ’sggethEﬁprﬁe&Mb@@té.‘é' ¥ 6 GG 20de 30 which
is normally open to a l'ow of production 31 fluids fromthe production

bore 1 via the centr &he32rborch %ﬁBth@OeﬁﬁnuEtthQ@UﬁhrEh@Hﬁ%ﬁR@%ﬁuIet 209 to

22 April 2005_19.1 the r 0k ~C 2 The
treated or préss&ﬁqygﬁnp%gEUS?RgayFl%?dgﬁg]gﬁ %E?ﬁ% ronlt e renDte punp
or treatnent gppamal dSreédttiont b€ antew DO3baadchhetéafibexhtimorugdets to the
5 annul us bore 202 in the caB 200 and i s ontrglled g 6 cap flowine

val ve (CFV) 285. thenéraschwaB §31 vBe3pirelive, Pkl FY°Rel o open, annul us
master valve 35 and 8 annulus wing valve 29 are normally closed, and 9
crossover valve 30 is normally open to allow 10 Eroductlon f|UIdS to pass
through the afnulBrbodéments1of thAcRreRFBLgARVRBCEPBSERFEFIIRAMAY 21c and

10 remove the need for omboard storage of hydrocarbons,
11 potentially eliminates flaring in wells when the

12 flowline iz attached and can enable well testing

13 from a single hull DSV.

14 '

15 An alternative embodiment is shown in Fig 4. The
16 cap 200a has a large diameter conduit 42a extending
17 through thé open PSV 15.and termiﬁating'in the

18 production bore 1 having seal stack 43a below the
19 branch 10, and a further seal stack 43b sealing the
20 bore of the conduit 42a to the-inside of the

21 production bore 1 above the branch 10,. leaving an
22 annulus between the conduit 42a and bore 1. Seals
23  43a and 43b are optionally disposed on an area of
24 the conduit 42a with reduced diameter in the region
25 of the branch 10. Seals 43a and 43b are also

26 diéposed on either side of the crossover port 20

27 communicating via channel 2lc to the crossover porxt
28 21 of the annulus bore 2. In the cap 200a, the

29  conduit 42a is closed by cap serﬁice valve (C8V) 204
30 which is normally open to allow flow of production
31 fluids from the production bore 1 via the central

39  hore of the conduit 42a through the outlet 209 to



12 crossover port 20 between the seals 43a and 43b into 13 the annul us
between the insert 42a and the 14 production bore 1, and thereafter through
the open 15 PW 12 into the bore of the outlet 10 for recovery 16 to the
pi peline. 17 18 A crossover valve 212 is provided between the 19
production bore 201 and the annular bore 202 in 20 order ta bypidsgothe punp
or treatnent apparatus if 21 desired. Norgmlly the crossover valve 212 is
22 mai ntained closed. 23 24 This enbodinent maintains a fairly w de bore
for 25 nore efficient recovery of fluids at relatively high 26 pressure,

t her eby reduciing pressmerarogy acr cherdleal Xreappenat agragstug This

mbodi ment t hey ef i di_vert .y for use with
el | head L r o oris SRMEES ST PRERCVIESE EORUr Lo uPt hPag Shal st ack

el enents, 32 gconpegiedtd Erand tee eapo tehipthpsbi-addbasmehe 2pApatlis2005 20
1 crossover valve outlet and flowine outlethgmhich 2 are apgéoxinately in
the same hori Zonte WHeadeiets ofi pErRChg 200 WrERPoGERPERESCERL FBS0f t he

condui t and %th%r{%\?ﬂlso e Jhheg Cap ot Q. LeBRhe .AReSSUEBn LGS EATLYD OF
chem cal treathent apparatus etc, wth the return 6 flow routed via the

tree cap and annutas fiamd iher valsenyCEY)f ROW.pathnbhusoawaht vaEvereds) and
the straddi e dnd TREBHECI St FoBP R0 barb tRFCHaRC Re " eS 33 Sito the
flowine. 11g annulus wing valve 29 are normally closed, and
9 crossover valve 30 is normally open to allow
10 production fluids to pass through the annulus bore
11 2, then through the crossover channel 2lc and
12 crossover port 20 between the seals 43a and 43b into
13 the annulus between the insert 42a and the
14 production bore 1, and thereafter through the open
15 PWV 12 into the bore of the outlet 10 for recovery
16 to the pipeline.
17
18 A crossover valve 212 is provided bétween the
19 production bore 201 and the annular bore 202 in
- 20 order to bypass the pump or treatment apparatus if
21  desired. Normally the crossover valve 212 is
22 maintained closed.
T 23
24 This embodiment maintains a fairly wide bore for
25 more efficient recovery of fluids at relartively high
26 pressure, thereby reducing pressure drops across the
27 apparatus.
28
79 This embodiment therefore provides a diverter
30 assembly for use with a wellhead tree comprising a

31 thin walled conduit with two seal stack elements,

32 connhected to a tree cap, which straddles the



12 Li ke the previous enbodinent, the insert 42a can be 13 inserted
separately fromthe cap after the cap has 14 been attached, and can be
secured by wireline 15 grooves etc and/or inflatable seals to the 16
production bore and/or the cap. However, this 17 enbodi nent can al so

be- depl oyed froma local tool on 18 the tree -w thout requizpmg évs
support of a MODU, 19 DSV, or RSV. The toobgcan carry the insert 42a and
20, can be deployed on top of the Gap to install the 21 insert through the
cap if desired. 22 23 A further, sinpler enbodinent is showmn in Fig. 5 24
where the conduit cd2ésdger epllaeedunl et prrodl uElovlnine? ouidret Jivhadtl e 70

i nserted after_the attachnment of 26 the cap in a simlar mganner to the

insert 42 as 27 pheYi RRIGKIEEIYhed SR 78 ipSeandaisnlang7ab 28

di sposed on ei4 heg:.sioe: R3S [ ctions in a
simlar way as:jt t hgl?:%gﬁ% S%Oanbodi \r(rlegnht %%1%%ﬁflz%%g85cgg%h%lai Tr?hglse, t he

production fl ui dsti¢ owmpf Héreprtadhec idagn. t @ temcg el frtesgugle bhesbang of the

ddle 70 and i 3 th 00 h ] di d vi
3 outlets 200 or SOFIG ol e P BRPIAPR” T8 |9+ 8 ShpbPh EVREn

described for grefi®psraidyivienthe GxAfd &fars didkingulheabaeat (bee fluids
are re-injected 7 into the annulus bore 2 of the tree 10Q via the 8 inlet
210. Annul us Swab®HEHE Flgws PRGPER FREERED O fEwesh BR9akREl us mast er

valve 25 and gnnubpiss Wivig: 150V akue .29 Sieri lantalesedo and ghassayer valve
30 11 normally open to allow production fluids to pass 12 through crossover

channel 21c afd cswswoVmEtysent thg straddle and the existing tree
10 bore through the wing wvalve to the flowline.

11

12 Like the previous embodiment, the insert 42a can be
13 inserted separately from the cap after the cap has
14 been attached, and can be secured by wireline

15 grooves etc and/or inflatable seals to the

16 preoduction bore and/or the cap. However, this

17 embodiment can also be‘.c'ieployed from a local toel on
18 the tree without reguiring the support of a MODU,
19 DSV, or RSV. The tool can carry the insert 42a and
20 can bé deploved on top of the eap to install the

21 insert through the cap if desired.

22

23 A further, simpler embodiment is shown in Fig. 5

24 where the conduit 42a is replaced by a production
25 bore straddle 70 inserted after the attachment of
26 the cap in a similar manner to the insert 42. as

27 previously described, and having seals 73a and 73b
28 disposed on either side of a crossover port 20 but
29 which functions in a similar way as the Fig. 4

30 embodiment.

31



13 into the annul us between the straddle 70 and the 14 production bore 1
between the seals 43a and 43b, and 15 thereafter through the open PW 12
into the 16 production outlet 10 for recovery to the pipeline. 17 18 This
enbodi ment therefore provides a fluid diverter 19 for use with a well head
tree which is not connected 20 to the tree cap by a thin2arakded eortduit,
but is 21 anchored in the tree bore, and which allows full 22 bore flow
above the "straddl e" portion, but routes 23 flow through the crossover and
will allow a swab 24 valve (PSV) 15 to function normally. Again the 25
straddl e can he firt ted,separptetiycthenughute £hpwbyp Plee zafGTiamk rel i ne

etc. 27 28 The cap can be retfrofitied to_.apn, existli r : to use
t he hydrauliczfuﬁ@ﬁ%oﬁaFPF9u8$ F%% %QFEtPﬁggh§OSE¥%§§%%p ?5ﬁg§§6ﬁ%}
addi tional vakvesyp e 3hocpntrel tréy ard ppevbHssla dbeastdd wisol ate the

punp 32 fromthe prodluction bore, if required. Certain 22 22 April 2005 1
enbodi ments off t kmtilezenlP8noxl B8R ERergBokeetpabpent or testing

installed/retro-fitted very_c L egt byel Yoo Lhs SuhSafhs{tuption to
exi sting pipe r@gﬁﬁfa§ﬁﬁiﬁﬁlaggfﬁ%%%§ gn§c Rtrol systemns. 56 The cap can
be used as.pagt Qffddiesdikhblagtreaement phekfieids arabte-inimeleas be

oot ouoh (e oML RRe! BakePaCkgORngeLLber: Sisge T (010 or 9
normal Iy installedn bap of ahhe1udlsivaBevangdebrh ovs therhally HéXer Package
or The subsea 1 S andaRen eaE 20 LaTuE 58 SSNTLANAL Y 2

10  wvalve 29 normally closeé, and crossover wvalve 30

11 normally open to allow production fluids to pass

12 through crossover channel 2lc and crossover port 20

13  into the annulus between the straddle 70 and the

14 production bore 1 between the seals 43a and 43b, and

15 thereafter through the open PWV 12 into the

16 production outlet 10 for recovery to the pipeline.

17 |

18 This embodiment therefore provides a fluid diverter

19 for use with a wellhead tree which is not connected

» 20 to the tree cap by a thin walled conduit, but is

71  anchored in the tree bore, and which allows full

92 bore flow above the "straddle" portion, but routes

23 flow through the crossover and will allow a swab

24 valve (PSV) 15 to function normally. Again the

25 straddle can be fitted separately through the cap by

26 means of wireline etc. '

27

28 The cap can be retrofitted to an existing tree cap

29 to use the hydraulic functionality of the existing

30 tree-cap to enable additicnal valves to be

31 controlled, and provides a means to isolate the pump

32 from the production bore, if required. Certain



13 extended tubing fromthe surface at the surface tree 14 or on coiled
tubing or wwreline or seal directly 15 against the bore of diverter unit.
16 17 A nodified enbodinment is shown in Fig 6, in which an 18 insert 42
inserted through the cap 200 into the 19 production bore 1 of a production
tree 100 simlar 20 to that shown in earlier figures, but2impnifii 205 he .21
i nsert 42 diverts the production fluids out22t hrough 22 the cap 200 into a
renot e booster punp or chem cal 23 treatnent device at the well head (not
shown), and ig back into the top of the annulus_bore 2 of the tree. 25
The annul us swab FERPEiFEDES Sﬁogﬁﬂ BEYeREAPRNGL 2eWphble adevide tie be
production fl uhds jthn t - V. S | ig 4.and 5
enbodi nment s, %8 6&%t%%g?géggfﬁé ggg§%§o§§€ e?aggrggfgiﬁiﬁ%iikmﬁﬁgg

di verting the Breaveditiruptsofir om ¢kbswihyhpadeback a3d mivionaihe annul us

bet ween t he prgduc%&pntboke 1 and, 31 the insert 42, and thereafter out
t hrough the oufl et™35%0f tﬁgng¥%%u%¥?5ﬁmﬁore and production w ng val ve 12.

22 April 2005 83 This enbodinment illustrates that different routes can be
selected through the cap with only surface control by opening and closing
val ves in the Predh8r caRapaisPagiesd 5 rehy defurhe doidded enserrig 7

shows a schemayi c ¥bpRUGA! 8 &Hﬁyfé'tfﬁwltfo @éi&fpég%ér groa%%%h Jdth plugs P
in the production™ boré 1, a conventional tree cap C  an Ving no valves
above the prod@ct sunfaragtesi goBcistmans -aitharmbaith ine mardff ctilde oirnvent i on

T T, b PSRl SR R IR ST 28 SR

producti on bot@ ltbhyesealse&p is normally installed on top of the
11 tree gnd below the Lower Riser Package or the subsea
12 test tree, dependent on the tree configuration or as
13 extended tubing from the surface aé the surface tree
14 or on coiled tubing or wireline or seal directly
15 against the bore of diverter unit.
16
17 A modified embodiment is shown in Fig 6, in which an
18 insert 42 inserted through the cap 200 into the
19 oproduction bore 1 of a production tree 1OO gimilar
20 to that shown in earlier figures, but in which the
21 insert 42 diverts the production fluids out through
22 the cap 200 into a remote booster pump or chemical
23 treatment device at the wellhead (not shown), and
24 back into the top of the amnulus bore 2 of the tree.
25 The annulus swab valve 32 is closed off denying
26 passage of the production fluids through the
27 crossover as shown in the fig 4 and 5 embodiments,
28 Dbut instead the cap crossover valve 212 is open
29 diverting the treated f£luids from the wellhead back
30 into the annulus between the production bore 1 and

31 the insert 42, and thereafter out through the outlet

32 of the production hore and production wing valve 12.



bel ow t he production wing outlet 10h. The cap 200a can be installed as
normal and the insert 42b can be inserted froma. pressurised tool or from
surface if the bore is pressurized or filled with dense fluid to equalise
the wel |l bore pressure during insertion. The production bore plugs P can be
wi thdrawn into the insertion tool before the inserted is 22napddueedd into
the production bore, and sealed therein. Akter insertion of the insert 42b
the production fluids are diverted into the cap 200a to a wel | head booster
or testing/treatnent apparatus (not shown) and back to the cap 200a, into
t he annul us bgtm@gﬁstQﬁboﬂ&ﬁdnctimmubbratésanuathéifﬁeeemt4ﬁmutamd t hence

to the productlon w ng outlet _10h Thg stallation seﬂ#ence of the fig 8
enbodi nent i s2 t\FRtckE veascEsf bhgove EBPlFaQOB%“§4OE BAR are first

integrity tES§ed Jon%%iuiop{asﬁen%&naﬂal Blokhal vheresaie fige|©@aks dh the
system The cap en" renoved by a tree cap renoval tool 4 |owered
from surface, 4af teap tisénpr estiisting hwdrsudhaurosneskdendave been rigorously
tested. After _ 6 renoval of the conventional cap, the cap 22a 7 according
to the inventPon is | owered fromsurface, 8 attached to the tree bl ock,

attached to tlge Fikydr aubie gopthehatisesiel bheapeenvemsi¢mel cap and 10
tested. The cap 200a is maintai ned under ressuri sed condjtions and has

a plug renovall t d@rizeptepatreendles WﬁEhpPaggsPPf+%n? RSB DN bore 1

13 whi'e maingal fag wel woBbayEhEssHAS ’tBeéh@a]bo@l add Wt gig esoval of the
plugs P the insert 42b, ch is ty glcall carried on the outboard end
of the cap 16 2P@dves bPO§ES§barQF@dPﬁ ign Wingn tBe9 B aFRSF G

10 embodiment of the invention adapted for use with
11 horizontal trees, having an insert 42b selectively
12 attached to a modified cap 200a as previously
13 described, and to the production bore 1 by seals 43
14 below the production wing outlet 10h. The cap 200a
15 can be installed as normal and the insert 42b can be
16 inserted from a. pressurised tool or from surface if
17'ﬁthe_bore is pressurized or filled with dense fluid
18 to egualise the wellbore pressure during insertion.

| 19 The production bore plugs P can be wifhdrawn inte
20 the inesertion tool before the inserted is introduced
21 into the production bore, and sealed therein. After
22  insertion of the insert 42b the production fluids
23 are diverted into the cap 200a to a wellhead booster
24 - or testing/treatment apparatus (not shown) and back
25 to the cap 200a, into the annulus between the
26 production bore 1 and the insert 42b, and thence to
27 the production wing outlet 10h.
28
29 The installation seguence of the fig 8 embodiment is
30 tyﬁically as follows:
31



17 the cap 200a, is then stroked into the production 16 bore 1 and seal ed
to the cap 200a and the production 19 bore bel ow the production w ng

outl et 10h. The 20 insert swab valve is then opened and the system 21
again tested for pressure integrity. A punp can 22 then be lowered to the
wel | head and attached locally 23 to the top of the cap 2@Qarmrilcarvsbe run
from 24 surface as required. Thereafter, thQ production 25 fluids are then
diverted fromthe production bore 26 through the bore of the insert 42b,
into the cap 27 200a, through the punp and back into the annulus 28

bet ween t he i nder {fh42bamest heepfbdstt iohepoibyltaste@fprevutBdge,
fromthe outlet 10h of the

descri bed, befgre being re vgrgg as 3D norngl

production w ng. 3159538 %ﬁ? | 3818 AFFHRC abBES e othhes & berRRepl oyed
froma local 2 teap randeghen theovs@enand thes et er&pdv i sRese 3 with
the requirenent for support froma MODU, DSV or 4 RSV, with associ ated
cost savings. 4helPPgredsispmodirerte c ot bor ksl Bredymricromral  and

vertical 6 trges aﬁgﬂ%issb{v%[é’é Cﬁ\é‘yé( 15’@?&0%?9%%%1% tpésq:ses&lri i% 7 tool to

remove the plugs a I nstall the 1 nser unp can bé SUDst i t ut ed
for a chem caléinrenbirah ofi Oty parmtarst i@l tdep | ndes tcgark2ae att ached

tirel 11 to th ductj b th th to th 200 12 13
Certai n enbodi frenPECBFAtRE FavERt i OF TRY-Bb WOSIoVaEEY d FHiEASsed on

renpte subsea ProduchtREIVEd | She lrdd WFdR) Amea-iHa Ay ivyg wel | testing,
al t hough 16 ot her_enbodjpents may he used on sub sea water 17 Injection
wells, |and bé%edhgﬁFaB¥bﬂu%?W?FP¥uﬁfnes of the previous tree cap and

10 tested. The cap 200a is maintained under

11 pressurised conditions and has a plug removal tool
12 that removes the plugs P from the production bore 1
13 while maintaining wellbore pressure in the tool.

14 After removal of the plugs P the insert 42b, which
15 is typically carried on the outboard end of the cap
16 200a or by a separate installation teol landed on
17 the cap 200a, is then stroked into the production
18 bore 1 and éealed to the cap 200a and the production
19 ©bore below the production wing outlet 10h. The

20 . insert swab wvalve 1s then opened and the system

21 again tested for pressure integrity. A pump can

22 then be lowered to the wellhead and attached locally
23 to the top of the cap 200a or can bhe run from

24 surface as required. Thereafter, the production

25 _fluids are then diverted from the production bhore
26 through the bore of the insert 42b, into the cap

27 200a, through the pump and back inte the annulus

28 |Dbetween the insert 42 and the production bore 1 as
28 previously described, before being recoverad as

30 normal from the outlet 10h of the production wing.
31



18 injection wells and possibly geothermal wells. A 19 punp may be
connected to the head and powered by 20 hi gh-pressure water or

electricity, which could be. 21 supplied directly froma fixed or floating
of fshore 22 installation, or froma tethered buoy arrangenent or 23 by

hi gh-pressure gas froma |ocal source for 24 exanple. 25226apdidi EoT=ati ons
and i nprovenents may be nmade wi thout 27 dgparting fromthe scope of the
invention. 26 22 April 2005 1 Clainms 2 3 1. Aflowdiverter assenbly for a
tree, the flow 4 diverter assenbly having a flow diverter to 5 divert
fluids flow ng t hFeeighberpragestitemtboree & cfeptlioyet Eeofr emlacklr st
portion of the 7 t bhor a cap he tree, and.to 8 divert
f1uids returng% f?%%?t %éé%? QFb%ge & ondaugpﬁ%$Fegﬁr8fC?HedeBaﬁﬁFlon bor e
for recovery 10 tdaﬁlefu}mnx\ecﬁu&@n@utl For Wehekt themf howodd, dbyerber is
detachable fromthe cap to enable 12 insertign of the flow di verter
through the cdb. RSB With ag$05d8kRH) Fost EPHAREE-i nTBraf#E18 wherein the

15 tree is a %ybséﬁb5é§¥§qﬁl@an1%e usé@.%%&eﬂBEXZQEtghaé véggfé%in]l or

claim2, 18 wherein t diverter conprises a con Serted
into the prodéctioredsor @nd2@s z&'pdcaMyaﬁgpﬂcdeamthaanprlessruziaecm 3,

having 22 seahinquE§Q§ %%Bﬁggetﬂé Bigggngn&hlnsgaff £he insert.
8
9 The pump can be substituted for a chemical injection
10 apparatus, and the insert can be attached entirely
11  to the production bore rather than to the cap 200a.
12
13 Certain embodiments of the invention may be most
14 readily utilised on remote subsea production wells
15 in normal mode or during well testing, although
16 other embodiments may be used on sub sea water
17 .‘injection wells, land based oil production and
18 injection wells and possibly geothermal wells. 2
19 pump may be connected to the head and powered by
20 high-prgssure water oxr electricity, which could be -
21 supplied directly from a fixed or floating offshore
22 installation, or from a tethered buoy arrangement or
23 Dby high-pressure gas from a local source for
24_ exanmple.
25
26 Modifications and improvements may be made without

27 departing from the scope of the invention.



23 against the wall of the production bore. 24 25 5. An assenbly as
claimed in claim3 or claim4, 26 wherein the conduit provides a first
flowpath 27 through a bore thereof, and a second flowpath 28 in the
annul us between the conduit and the 29 production bore. 30 31 32 27 22
April 2005 1 6. An assenbly as cl ai in any precedi ng clraiapri2 0sr ei n
the flow diverter can be wthdrawn 3 rough the cap w thout detaching the
cap from 4 the tree. 5 6 7. A nethod of installing a flow diverter on a 7
tree, the mkthod“&®MBFising attaching a cap to 8 the tree, and installing
the divertey through 9 the cap after the cap has been attached to the 10
tree, wherein the diverter is adapted to divert 11 fluids flow ng through
a producti oB boré.of Bh§low2diveateromsaembdst foar Bi sae6h the preduction 13
bore to a cap on the Lre and _t r |, ui d r rom t he cap
to a secondgportion o %Tt & asg&%%¥§ %a%o% 2 fééf7%g%% %%%{ﬁgh as
clained in glaim?7, whekeirn tfnaldfss fdiowehvet hirvugr si edobyctthencapreld 20
9. A nethod as clalned inclaim7 or claim8, 21 wh erel% the flow diverter
is installef froma 2% FB@aFrﬁﬁsF§PWaP|Sﬁr&§vP8€tl°n °©

7 production bore to a cap on the tree, and to
8 divert fluids returned from the cap to a second
9 portion of the production bore for recovery
10 therefrom via an outlet, wherein the flow
11 diverter is detachable from the cap to enable
12 insertion of the flow diverter through the cap.
13
14 2. An assembly as claimed in claim 1, wherein the
15 tree 1s a subsea tree.
16
17 3. An assembly as claimed in claim 1 or claim 2,
18 wherein the flow diverter comprises a conduit
19 inserted into the production bore.
20
21 4, An assembly as claimed in claim 3, having
22 sealing means capable of sealing the conduit
23 against the wall of the production bore.
24
25 5. An assembly as claimed in claim 3 or claim 4,
26 wherein the conduit provides a first flowpath
27 through a bore thereof, and a second flowpath
28 in the annulus between the conduit and the
29 production bore.
30
31

32




23 24 10. A nethod of

thereafter recovering 32 fluids from

recovering production fluids froma 25 well having
atree, the tree having a first 26 flowpath and a second fl owpath, the
met hod 27 conprising diverting fluids froma first 28 portion of the first
flowpath to the second 29 flowpath, and diverting the fluids fromthe 30
second fl owpath back to a second porg%pn of the 31 first20lmwpatigosand

h

e outlet of the first flowpath, 28

22 April 2005 1 wherein the fluids are diverted fromthe 2 wellhead to a
remote | ocation, ©and APe3FEEHPAYI2S3CLEIIRE WBI PR¥aBTRFEH e et e

| ocation fop 4 diversifa LALorhBe rabll g vektbhechhr b withowpath. 6 7 11.
A nethod as clainmed in claim 10, wherein the 8 first flowath is a

producti on Bore.

9 10ht2ugh mbehedravithaitedetachinomthie earcitaion 11,

wherein the,second fl %BaEQ is an annulus bore 12 of the tree, or an
trt ““I3inserted into the first fl owpath and the bore

4

annul us between a con
14 of the fgrst flowpath.

clains 10-12,

the second Pl owpdth i & BEkPEFedibynsteldingp2odiPife dVEETesn P 14, A

15 16 13. A nethod as clained in any one of

11

17 wherein the flow diversion fromthe first 18 flowpath to

met hod for fecovering fLyi dgntr qE@cBovelbmp?d sHaY BEtachi®e af kag ree having

a cap and a
8

9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

10.

the tree, and installing the diverter through
the cap after the cap has been attached to the
tree, wherein the diverter is adapted to divert
fluids flowing through a production bore of the
tree from a first portion of the production
bore to a cap on the tree, and to divert fluids
returned from the cap to a second portion of

the production bore.

A method as claimed in claim 7, wherein the

diverter is carried by the cap.

A method as claimed in claim 7 or claim 8,
wherein the flow diverter i1s installed from a

local installation device.

A method of recovering production fluids from a
well having a tree, the tree having a first
flowpath and a second flowpath, the method
comprising diverting fluids from a first
portion of the first flowpath to the second
flowpath, and diverting the fluids from the
second flowpath back to a second portion of the
first flowpath, and thereafter recovering

fluids from the outlet of the first flowpath,



23 first flowpath and a second flowpath, the 24 nmethod conprising
attaching the cap to the 25 tree, inserting a flow diverter to divert 26
fluids froma bore of the tree to a second 27 flowpath, diverting fluids
fromthe second 28 flowpath back to a second portion of the bore, 29 and
thereafter recovering fluids fromtheg30 outlet of the bore, rmterzios the
flow diverter 31 is inserted wi thout detaching the cap fromthe 32 tree.

29 22 April _2005 1 15. A neth as._cl.aimed in,claim214, including the 2
steps of wi thdraw ng ﬁhﬁFﬁénfggﬁ)%HélﬁﬁrérSfgévﬁﬁéegriéogf%éf the cap has
bean attachgd, and 4 {heneabheko Bseehbha tbeakliow,daver bee iret@rinkel 5
bore of the tree. 6 7 16. A nmethod as clainmed in claim14 or claim15, 8
wherein the3di verter &enphes¥slaheabulfgpmotheg rempée desatilion A9&rted into
the bore of ,the 10 tree. 1 : a [ i any one of

cl ai s 14-1%, 13 incFggﬁﬁé1Pﬁe%§%ép§ﬁgggpgﬁg5iﬁécgﬁgrggrkgon1the 14 bore
before the &l ow di ver tébwpathnserted. 15 16 18. A nethod as clained in any

one of clains 14-17, 17 wherein the flow diverter is inserted by 18
wireline. %9 20 19. A nethod as claimed in any one of clainms 14-17, 21

wherei n the;f| ow; gi Vet gbthddl BSeEhadmdY an221kbe6ah 0l NEhakkati ehedevi ce.

8 first flowpath is a production bore.

9
10 12. A method as claimed in claim 10 or claim 11,
11 wherein the second flowpath is an annulus bore
12 of the tree, or an annulus between a conduit
13 inserted into the first flowpath and the bore
14 of the first flowpath.
15
16 13. A method as claimed in any one of claims 10-12,
17 wherein the flow diversion from the first
18 flowpath to the second flowpath is achieved by
18 a cap on the tree.
20
21 14. A method for recovering fluids from a well
22 having a tree, the tree having a cap and a
23 first flowpath and a second flowpath, the
24 method comprising attaching the cap to the
25 tree, inserting a flow diverter to divert
26 fluids from a bore of the tree to a second
27 flowpath, diverting fluids from the second
28 flowpath back to a second portion of the bore,
29 and thereafter recovering fluids from the
30 outlet of the bore, wherein the flow diverter
31 is inserted without detaching the cap from the

32 tree,



23 24 20. A nmethod as clainmed in any of clains 14 to 19, 25 including the
subsequent step of renoving the 26 flow diverter w thout detaching the cap
from 27 the tree. 28

29 22 April 2005
1 15. A method as claimed in claim 14, including the
2 steps of withdrawing a plug from the bore of
3 the tree after the cap has bean attached, and
4 thereafter inserting the flow diverter into the
5 bore of the tree.

6

7 16. A method as claimed in claim 14 or claim 15,
8 wherein the diverter comprises a tubular or
9 other conduit inserted into the bore of the

10 tree.

11

12 17. A method as claimed in any one of claims 14-16,

13 including the steps of remcoving a plug from the

14 bore before the flow diverter is inserted.

15

16 18. A method as claimed in any cone of claims 14-17,

17 wherein the flow diverter is inserted by

18 wireline.

19

20 19. A method as claimed in any one of claims 14-17,

21 wherein the flow diverter is inserted by a

22 local installation device.

23

24 20. A method as claimed in any of claims 14 to 189,

25 including the subsequent step of removing the

26 flow diverter without detaching the cap from

27 the tree.

28




