WD 2005/ 083228 PCT/ GB2005/ 000725 1 Connection System
for Subsea Flow Interface 2 Equi pnent 3 4 This
WO pws83208) rel ates in general to subsea wel |l 5PCT/GB2005/000725
production, and in particular to a connection system
6 for connecting flowinterface equi pnment, such as a 7
punp to a subsea Christmas tree assenbly. 8 9 A
subsea production facility typically conprises a 10
subsea Christmas tree with associated equi pnent. 11
The subsea Christmas tree typically conprises a 12
choke located in a choke body in a production wing 13
branch. There may al so be a further choke |ocated 14
in an annulus wi ng branch. Typically, well fluids 15
| eave the tree via the production choke and the 16
production wi ng branch into an outlet flowine of 17
the well. However, in such typical trees, the 18
fluids | eave the well unboosted and unprocessed. 19
20 According to a first aspect of the present
invention 21 there is provided an apparatus for
connecting to a WD 2005/ 083228 PCT/ GB2005/ 000725 2 1
subsea wel | bore, the well bore having a manifold and 2
a choke body, the apparatus conprising: 3 a frane
adapted to land on the manifold; 4 a conduit system
having a first end for 5 connection to the interior of
the choke od .nd a. §.secQ d end.-for cannectjion to a
pr oceS88 Q g 9, qi- :f-- §(% tem
2conpgh§§§m@n@ondU|t 8 nmeans supported by the frame; 9
wherein the frane conprises at |east one frane

This invention relates in general to subsea well
production, and in particular to a connection system
for connecting flow interface equipment, such as a

4

5

6

7 pump to a subsea Christmas tree assembly.

8

9 A subsea production facility typically comprises a
0

1 subsea Christmas tree with associated equipment.
11 The subsea Christmas tree typically comprises a

12 choke located in a choke body in a production wing
13 branch. There may also be a further choke located
14 in an annulus wing branch. Typically, well fluids
15 leave the tree via the production choke and the

16 production wing branch into an outlet flowline of
17 the well. However, in such typical trees, the

18 fluids leave the well unboosted and unprocessed.
19

20 According to a first aspect of the present invention

21 there is provided an apparatus for connecting to a



10 nenber that is adapted to land on the manifold in a
11 first stage of the connection and wherein the 12
w@ondus2sreans i s adapted to be brought into fPCi/dBLBS5/000725
conmuni cation with the interior of the choke body in
14 a second stage of the connection. 15 16 The
two- st age connection provides the advantage that 17
damage to the mating surfaces between the conduit 18
means _and the flow |i of t tree _assenbly can_b
1o aSHPasa WRISE e Hae T PbET oty Soten, mErncaLgy and
220 | gashckep@ddayof he Jﬂ@d’%ﬂ@s'@&@@ﬂi@ﬁﬁﬁfe the 21
connecti on between the conduit nmeans and the 22
Jnterior &f fvsmecheketsstycd slamdecuyptheieneelfohd; 23
t wo- st age _.connegct.i.on acts to buffer rot ect the
424 mat | ngas%PPaéléLéc. hsgc §nvvo}{as larglg% %oﬁg% i%rrl]ga%% 25
5or ot eohsieldhe cehale dHes aldt 1ot dafragee Whbsé bbay 26d a
frame is being landed; in particular, the mating 27
bsur f 866°8F tRE dRBk IR S5itokFetledl. 2 2BrOoYS Fungonpparatus;
nbodi nen I:0C [ H%RE =P -
7fel ow net e?@eé:%&%pﬁlﬁ%sr&%an ?%ﬁ%%%g%%ﬁg%gy%%eaf ?gﬁrrgum
8and oc@anse shapdedt con Hdyhelta eerame h the 32 frane.

ternatively, .th rocessi ng appar at us
5005/ 083278 FEHPCEIBOS GO 30 1 B ?‘bg%%%pr@ﬂ%térame
10f romeleh® et @@ate i Rpprddirddherand subsed manifold in a
installation such as a manifold or a pile, 3 and the

L raméifey Gomee € Emeanimaztion furpereralaohbfits

120 ch eaislead f iids Jc%@%f{&%é hﬁréu%ﬁﬁoiﬁto fluid
processi ng appar at us. € processi ng apparat us

13al | owsmmelnli daltuicds widthehed ipriozessedof etige pheksubedy in

14b008%¢%gé31 ‘?ﬁ?%é”é§1the connection.

15

16 The two-stage connection provides the advantage that
17 damage to the mating surfaces between the conduit
18 means and the flow line of the tree assembly can be
19 avoided whilst the frame is being landed, since at
20 least a part of the frame is landed before the

21 connection between the conduit means and the

22 interior of the choke body is made up. Hence, the
23 two~stage connection acts to buffer and protect the
24 mating surfaces. The two-stage connection also

25 protects the choke itself from damage whilst the

26 frame is being landed; in particular, the mating

27 surface of the choke is protected.

28

29 In some embodiments, processing apparatus e.g.

30 multi-phase flow meters and pumps can be mounted on
31 the frame and can be landed on the tree with the

32 frame. Alternatively, the processing apparatus may



9 chemcals) at the well head before being delivered to

10 the outlet flowine of the well. The invention may
wd oaloseesat i vel y be used to inject fluids intPCT/B82005/000725
well 12 using the outlet flowine as an inlet. 13 14

Oten the processing apparatus, e.g. subsea punp, 15
flow nmeter, etc. is quite heavyzand bulky. In 16
enbodi ments where heavy/bul ky apparatus is carried 17

y t he r to the mating
Bt B e ettt ot s e Rt Sgndoe e FRoR rsher
49 ofsdiieed reesasseal yni su@ar bkcHl aphy feneabr 20pidk,
Optionally, the apparatus further conprises an 22
Act uadihg e dhs it Ukt e dCORP heef carBecthengctteat ingprer
3 neans t t [ ndui.t ns.into
3 1o S ol G WP B PorHst 2R Hhike
25 bm&mmf@ﬂpﬁﬁdéaslm@eap@aﬁatuag means conprises at
26 | east one hydraulic cylinder. Alternatively, the 27
%ctuating nmeans nay conprise a cable or a screw jack
78 whiih (connect s, fﬁb?&%ﬁ%ﬁé geangst fethesiname, +10pe
29 control the novene of the conduit means relative
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enbodi nent bel ow), the conduit neans i.s connected
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mount i ng apparatus is

13

14 Often the processing apparatus, e.g. subsea pump,
15 flow meter, etc. is quite heavy and bulky. 1In

16 embodiments where heavy/bulky apparatus is carried

17 by the frame, the risk of damage to the mating

18 surfaces between the conduit means and the flow line
19 of the tree assembly is particularly great.

20

21 Optionally, the apparatus further comprises an

22 actuating means mounted on the frame, the actuating
23 means being adapted to bring the conduit means into
24 fluid communication with the interior of the choke
25 body. Typically, the actuating means comprises at
26 least one hydraulic cylinder. Alternatively, the

27 actuating means may comprise a cable or a screw jack
28 which connects the conduit means to the frame, to

29 control the movement of the conduit means relative

30 to the frame.
31



9 provided for landing a flow interface device, 10
particularly a subsea punp or conpressor (referred 11
W o00s0832ext i vely at tinmes as "pressure intensi PCEGBR005/000725
12 on a subsea production assenbly. 13 14 Optionally,
the at |east one frame nmenber of the 15 first
connection stage conprises a |loyer frame 16 nenber,
and the apparatus further conprises an upper 17 frane
nmb t r . menber _and the.lower 18 fra
e D B e B kBT A rog Sy 1L
?andidgréte eppeinicantonenber eRet heokewebdy20 firamme
menber. 21 22 In the first enbodi nent, a secondary
SonduFELPHIRPRE S 268 r i BFt acaRdiaENR BRda thicowhird
passagey)a; AOUALEL &ip) | 24, L NEhANSE FELANE TRMGr., The 4
operator lTowers the 25 | ower Franme menber into the oeq
and ontiohtthee 26niproduct o Dntlassehbky. bPHe praductfh@ither,
gssenbl¥ has an 27 upward facing receptacle that is
eal i Fgt Y EMPaAged 428" by the mandrel. 29 30 In this
enbodi nent, the conduit neans conprises a 31
mani fol d, which is nounted to the upper frame 32
frenbel Thelvsini dpedimseconnecnedntong fpparabus is
005/ 005/ 00072 1l interface device
L oh BEO e o T AN 4 roro7 Srlit ERCRe g ey’
10rount et bot her Lppersdseak prbebr cdmpheseper qirefferred
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i d

the mandrel. Duri'ng operation, flui 7 flows fromthe

lpressure intensifier through the

14 Optionally, the at least one frame member of the

15 first connection stage comprises a lower frame

16 member, and the apparatus further comprises an upper
17 frame member, the upper frame member and the lower
18 frame member having co-operating engagement means

19 for landing the upper frame member on the lower

20 frame member.

21

22 In the first embodiment, a secondary conduit in the
23 form of a mandrel with a flow passage is mounted to
24 the lower frame member. The operator lowers the

25 lower frame member into the sea and onto the

26 production assembly. The production assembly has an
27 upward facing receptacle that is sealingly engaged
28 by the mandrel.

29

30 In this embodiment, the conduit means comprises a

31 manifold, which is mounted to the upper frame

32 member. The manifold is connected to a flow



8 manifold, the mandrel, and into the flowline. 9 10
Preferably, the subsea production assenbly conprises
wa 2008084208 st mas tree with a frame havi ng gui deP@EDEB2005/000725

12 The operator installs extensions to the guide

posts, 13 if necessary, and-attaches guidelines that
extend to 14 a surface platform The | ower and upper
frame 15 nmenbers have sockets with passages for the 16

ui de e e socket s mnth
QU|del%gg%gaggoggggggggggé g%lgnﬁeeFS%§%ﬂ%§ l§ﬁ3
and |wiwech f +an®]l senbetst ad et b oveee dpgatyo ﬂﬂ%@net rR8nbekd,
%rane 20 21 Also, preferably the Christmas tree
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nmenbers on the |ower franme 29, nenber | ock the | ower
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®r nore |ocking menbers on 31 the upper franme nmenber

| ock the upper franme nenber 32 to the |ower frane
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5 and the tree. 6
13 if necessary, and attaches guidelines that extend to

14 a surface platform. The lower and upper frame

15 members have sockets with passages for the

16 guidelines. The engagement of the sockets with the
17 gulde posts provides gross alignment as the upper

18 and lower frame members are lowered onto the tree

19 frame.

20

21 Also, preferably the Christmas tree frame has upward
22 facing guide members that mate with downward facing
23 guide members on the lower frame menber for

24 providing finer alignment. Further, the lower frame
25 member preferably has upward facing guide members

26 that mate with downward facing guide members on the
27 upper frame member for providing finer alignment.

28 One or more locking members on the lower frame

29 member lock the lower frame member to the tree

30 frame. Additionally, one or more locking members on
31 the upper frame member lock the upper frame member

32 to the lower frame member.



7 The buffering neans nmay conprise stops or adjustable
8 nechani sns, which may be incorporated with the 9
wo cokiosgz2srenbers, or which may be separate froP€T/B82005000725
| ocki ng menbers. 11 12 The adjustable stops define
m ni mnum di stances 13. between the | ower franme nenber
and the upper plate 14 of thegdgree frame and between
the | ower franme nmenber 15 and the upper frane menber
16 17 The buffering nmeans typically conprise threaded
J18 bolts, which engage in corresponding apertures in
219 t I tircamd, 1 yndwhigdpoac e fetahed tempresease the
20 length they project fromthe frame. The ends of the
21 t o ey LA 142 € op akhet heaUfpeher Riv f2zing
b . £ini o di
et nesh The Trarehd Che Tra? TRty ChBEanes, A2 rrane
5 urt lerd bifef iy neans i s provided 26 between the
%omer and upper frame nenbers to define 27 a m ninmum
I stance between the | ower and upper frane 28
nenbens pUrerdintdere MY frely neoipanscakeg gyelrcahlfj stable
29 conprises threaded bolts which extend bet ween f he
830 | ovwshaaridupperhifgamairdbetRcoTherakeenvioh Bhe

ook G84o38 PET 008 000738 T4 Br osPAe A FeqlirTed e
1Gsepanatdkamfmeniee nipper and | ower 2 frane nenbers. 3

4 The buffering nmeans (e.g. the adjustable stops) 5
rovides structural |oad paths fromthe upper frane 6

1arenbernd pugh dhe | s fdame, senrbginandqt segnkeanme

13 between the lower frame membper and the upper plate
14 of the tree frame and between the lower frame member
15 and the upper frame member.

16

17 The buffering means typically comprise threaded

18 bolts, which engage in corresponding apertures in

19 the frame, and which can be rotated to increase the
20 length they project from the frame. The ends of the

21 threaded bolts typically contact the upper frame

22 member of the tree, defining a minimum distance

23 between the frame and the tree.

24

25 Optionally, a further buffering means is provided

26 between the lower and upper frame members to define
27 a minimum distance between the lower and upper frame
28 members. The further buffering means also typically
29 éomprises threaded bolts which extend between the

30 lower and upper frame members. The extent of

31 projection of the threaded bolts can be adjusted to



7 to the tree and the well head on which the tree is 8

mount ed. These | oad paths avoid structural |oads 9
w@awsiosz2g hr ough the mandrel to the upward facP@yGBL®5/000725

receptacle (i.e. the choke body). 11 12 In a second

enbodi nent, the frame is lowered as a 13 unit, but

typically has an upper portion(an upper 14 frane

menber) that is vertically novable relative to 15 the

ower, stdeon, ( ane r rocessi.n
%ppafﬁ#ﬁéc%i f%%l%brm(ae%fiﬁtggﬁréf f?elﬁ 8ﬁ§.FP8rgower
and Erorduidnomans (a mandrel) are 18 nounted to the
upper portion. An actuating nmeans 19 conprising one

r nore jack nmechanisns is provided 20 between the

ower BRSS! h a e h
%omegﬁﬁggilon Sfﬂfl&k?ﬂine Ianggﬁ%ng?%usg%EY?rgggpg)
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bove the fl | i receptacle, The jack 24
G e T ot rabe  haRPeF eRe bsee frame
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t he receptacle t he choke body). Thus, in th
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nd f e r 9 .30

T e BT T nied LR pl R R oty $30170
141 exutalo@m@ldheon(l Prefteraahdhpkd Neodiy pxi bl e portion 32
118 noveabl e relative to the frane. Typically, the WO
]2005/083228 PCT/ GB2005/ 000725 8 1 flexible portion of
14 he genduide d®@Neriodimeed: 2 el affé’rﬁeti’st heytrage,at 4

a single point. Typically, 3 the flexible portion of

13 he eBrdui P%M?h@ﬂ&tm@tredmmﬁt hieo pt bers $angupper
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connect 1 on,

15 the lower portion (a lower frame member). A

16 processing apparatus (in the form of a pressure

17 intensifier) and a conduit means (a mandrel) are
18 mounted to the upper portion. An actuating means
19 comprising one or more jack mechanisms is provided
20 between the lower and upper portions of the frame.
21 When the lower portion of the frame lands on the
22 tree frame, the lower end of the mandrel will be
23 spaced above the flow line receptacle. The jack
24 mechanisms then lower the upper portion of the

25 frame, causing the mandrel to stab sealingly into

26 the receptacle (the choke body). Thus, in this

27 embodiment, the conduit means comprises a single

28 mandrel having a single flowpath therethrough.

29

30 In a third embodiment, the conduit means has a

31 flexible portion. Preferably, the flexible portion
32 is moveable relative to the frame. Typically, the



6 enbodi nents where the processing apparatus is 7
supported on the frane. 8 9 Optionally, the conduit
wOorR@sssespri ses two 10 conduits, one of whi chP€BEGB2005/000725
adapted to carry fluids 11 going towards the
processi ng apparatus, the other 12 adapted to carry
fluids returning fromthe 13 p8ocessi ng appar at us.
Typically, each of the two 14 conduits of the conduit
1meansiégipixgsorel @liye £0e danbhe+f haABsAt @ £ixeq
respective point. Typically, the 16 flexible portion
2of eaehrioive heo e contuetstoh sRegle7pedndui t Thednsally,
|s cqg ed t t he proces Eg 18 a aratus and is
suppor ed at" ? e procﬁgglﬁg eaﬁﬁg %Es TESMYedtS on
4 (wWhetenige P &€ €551 11 appacat¥sng28pbsrpitoy ded o ted
frane) 21 22 Typically, the ?IeX|bIe portion of the
5 condiiif t LR a0 CORS 110 r@parehus wﬁp@artllym,t A&
dire venend i qn, of
S the eanau T neanen (e Beobdlatatsrlne Bt e
7 connﬂa:pp@rrtastef@meisbanflaaqns. of 26 connectl on and the
8erxibIe portion of the conduit 27 neans is curved in
a plane perpendicular to the axis 28 of connection to
9 Pr oviies 511§ enaee | dod dei 2InegnBeebngR i deketjcon. In
such enbodi ments, the 30 flexible portion of the
10 condepBdweans one |of tWel¢lr i 3dapted &oi arsy Faitl def

1 B et St B 1 R BB Lo okhe AT
12conna@apbmdemﬂ)caxm@eflﬁidﬁvedtuesﬁhgeﬁtbm thet he
connectlon di rection. |ca éébrthe flexible

13 hor tREACHFSHHE %Rﬁﬁﬁﬁ?uﬁeang SC§ £ECH Lonivéet &o
14 adapt®dat or atdacihd a-dh@uehokans is fixed relative to

15 the frame at a respective point. Typically, the

16 flexible portion of each of the two conduits of the
17 conduit means is connected to the processing

18 apparatus and is supported at the processing

15 apparatus connection (where a processing apparatus
20 is provided on the frame) .

21

22 Typically, the flexible portion of the conduit means
23 is resilient. Typically, the direction of movement
24 of the flexible portion of the conduit means in the
25 second stage of the connection defines an axis of

26 connection and the flexible portion of the conduit
27 means 1is curved in a plane perpendicular to the axis
28 of connection to provide resilience in the

29 connection direction. In such embodiments, the

30 flexible portion of the conduit means is in the form

31 of a coil, or part of a coil. This allows the lower



6 body (either directly or via a further conduit 7

extending fromthe choke body), the flexible portion
w@2@6/083228 condui t nmeans al |l owi ng rel ati ve noveP€nGBRG05900725

t he connector and the frame to buffer the 10

connection. 11 12 Typically, an actuating neans is

provi ded which is 13 adapted t® nove the flexible

portion relative to the 14 frane to bring an end of

he er ortlo into 5 f] uid comruni,cati on wth
the i Tor T B k=S bl coREChetaR: PAG) to be
;mean%ndxyéd cedd ¥ CQmry sies enhd 7Tcsmh¥ekieye d@%ﬁﬁch%&
hydraulic cylinder. 18 19 Consi dering now al
®nbodi nents of the invention, 20 the condU|t system

! ORONELY TR0 S IR 23,0 LR BESE nean

24 Adesgmtiyed ycortrt&mnobtilapsgat €8 previciesoath@choke
25 flowpath system a first flowpath fromthe choke
96 bdRAY ol @ HE $F ctlesxGtnlyy sypa¥atud AHETHCEeEEREURY

l o r tu 0 k
he pare |, %%“ﬁb&??eﬂé“ge Pa i TaoSi B8 Bartion
829 co:nibrum@ @chusﬂ n@eaarml ahlowbeg helhbwveyhbrdmeaal of
t he .i nner I|nd i cal bei adapt ed
%1 r@%a@%??ﬁ%t 1i‘ﬁeer %?m%f n‘gugﬁﬂfe%gsdy to 32
1@ef|r§bﬁhé¢ﬁf5nIIOM/reglon t hrough the bore of the WO

2005/ 083228 PCT/ GB2005/ 000725 10 1 cylindrical nenber
llnd a second separate flow region 2 in the annul us

1petvegn, 1 he oyl indrd cala Bipehe 2A9 35t BRoNOUSENGnich is

13 adapted to move the flexible portion relative to the
14 frame to bring an end of the flexible portion into
15 fluid communication with the interior of the choke
16 body. The actuating means typically comprises a

17 swivel eye mounting hydraulic cylinder.

18

19 Considering now all embodiments of the invention,
20 the conduit system may optionally provide a single
21 flowpath between the choke body and the processing
22 apparatus.

23

24 Alternatively, the conduit system provides a two-
25 flowpath system: a first flowpath from the choke

26 body to the processing apparatus and a second

27 flowpath from the processing apparatus to the choke
28 body. In such embodiments, the conduit system can
29 comprise a housing and an inner hollow cylindrical
30 member, the inner cylindrical member being adapted
31 to seal within the interior of the choke body to

32 define a first flow region through the bore of the



5 Typically, the first and second flow regions are 6
adapted to connect to a respective inlet and an 7
woiosms3208 t he processing apparatus. 8 9 SuchPCT/GB2005/000725
enbodi nents can be used to recover fluids from 10 the
well via a first flowpath, process these using 11 the
processi ng apparatus (e.g. presgure boosting) 12 and
then to return the fluids to the choke body via 13 a

econd fI for .recove y t hrou the 14 praduction
T g M e TS GiTbie (MeCPRd: neSaigeB 22he &dion
zchoququi,e iHron fud Hetdrthsegoadcll ondreghonmenbbrb¥nd ‘
the inner cylindrical menber allows separation of 17
3 he filyssthaiinecond fl owpaths within the choke 18
ody. 19 20 If used, the housing and the inner holl ow
1 cylindrical nenber typically are provided as the 22
Part Tfpitdwl loonditid Systtermndasedonactlywcengeohs tee

23 the, choke bod . in the first enbo dlnent this
24 | £9aRFbddh d%?ryl%tnd?ﬁta %S%@tégeoha Ehb8aANERAt |

25 thenonduld ¢Ransmo ki dy thsphhhrdsenbodi nent, the
26 secondary condU|t 27 28 Op |onaIIy, t he

%rocessi ng apparatus is provided on 29 the frane In

hi s case, the processing.app u y y

§conne§c o gtmb(%%emecngtsduﬁ n%%n\gs%léfg?egegfvfeﬁ @:‘l fgom
10 andeﬁueorwdjhie tiee B2 M0 2005 8BB228rocess these using
PCT/ GB2005/ 000725 11 1 Alternatively, the processing
LapparBtuPTEHTOAUAPPF IS f8r P hePT88PEES RAASFAPE)

18Uch a8y a1 sUetd ON-& i &nd WP asablesncapnbge body via
connect ed between the

13 a second flowpath for recovery through the

14 production wing branch. The division of the inside
15 of the choke body into first and second flow regions
16 by the inner cylindrical member allows separation of

17 the first and second flowpaths within the choke

18 body.
19
20 If used, the housing and the inner hollow

21 cylindrical member typically are provided as the

22 part of the conduit system that directly connects to
23 the choke body, i.e. in the first embodiment, this
24 is the secondary conduit; in the second embodiment,
25 the conduit means, and in the third embodiment, the
26 secondary conduit.

27

28 Optionally, the processing apparatus is provided on
29 the frame. In this case, the processing apparatus
30 is typically connected to the conduit means before
31 the frame is landed on the tree.

32



4 frame on the manifold and the further subsea 5

mani fold to connect the processing apparatus to the 6
w@eorndus2system In this case, the processi ng FCT/GB2005/000725

apparatus is typically connected to the conduit 8

nmeans as a final step. 9 10 In all enbodi nents, the

frame typically includes 11 guyide neans that

co-operate with guide neans 12 provi ded on the

i f0l ' t f it i.fold. .
fhe PAiertfAaln (ke [ ATE M Ry ABphig IRl L et piged
2 hat @ura cundsheaat deasda anpal fo1d5 efichhascanduick ion

system_to protect it frominpact 16 damage, 17 18

A s e ETREE S pate PRsFEBRERESEhERE WEGEYy the
49 altRind e dlixadionfelq Nasaberd kareMed andsthe 20
choke w thdrawn. However, it may still be desirable

D1 t ondhel fable to ameectthoke poocensinh tpeafrhiivd to the

low. 22 Optionally, repl acenment oke is provided
nt e BT R e TRt SeRtSchiRe BaPhg oL
TOoNN £l 24 dhe condpi doSNSELBY t45tBE condui
Enboggﬁgﬁ{s of theﬁﬁﬁbentg%n can be used for botﬁ 157
& ecovedpofdpriodiictd ornsemi ds and i nj ection of 28
Jluids. 29 30 According to a second aspect of the
present 31 invention there is provided a nethod of
1®&onnekt ialg. emBRlijprocessi ttige appanat ugpioadlsubsedudes
1wellbor.e t he WD 2005/ 083228 PCT/GB%OOS/O 0725 12 1
el | BBFE AT & Tkini FOTWPFE EhoRedBodT, "ERES 2
1aet hthxOMYd d®he manifold, to align the frame with

13 the manifold. The frame may also or instead
14 comprise a guide pipe that surrounds at least a part
15 of the conduit system, to protect it from impact

16 damage.

17

18 All embodiments use the space inside the choke body
19 after the choke bonnet has been removed and the

20 choke withdrawn. However, it may still be desirable
21 to be able to use a choke to control the fluid flow.
22 Optionally, a replacement choke is provided on the
23 frame, the replacement choke being connectable to

24 the conduit system.

25

26 Embodiments of the invention can be used for both

27 recovery of production fluids and injection of

28 fluids.

29

30 According to a second aspect of the present

31 invention there is provided a method of connecting a

32 processing apparatus to a subsea wellbore, the



3 landing a frame on the manifold and connecting 4 a

conduit system between the choke body and the 5
wWQe@sesRes1g apparatus, the franme supporting a PONGBRE05/000725

6 nmeans of the conduit system 7 wherein the frame
conprises at |least one frame 8 nenber that is | anded

on the manifold in a first 9 cepnection stage, and

wherein the conduit nmeans is 10 brought into fluid
omypi e inte he c b

fn a sé%g%dggg%%éggig%lé fOPQZan%Sg h ks tﬁggy’ %%%

1 ypi cedthod rnedutdess ddve: inltlal st eps of 14 renoving

t he choke bonnet and connecting the 15 secondary

Tonduit to-aeN o fotfar%eoréh%h@ pegyioldeand vhanecting

hoke, g;}% e r d
%ny be |nst5ﬁ;§ﬁ}by cﬁgi ‘ﬁﬁg?éc gﬁgé MO&? aHa %h%
%quuynnuei&iqg aﬂganduuﬂ,aﬁbadfname)suﬁﬁortlng a conduit

ternativel t he se dary conduit may be 21
uppotiE ttﬁbe uq’ra?ﬁ)éls efber and may be 22

1nstal | ed whan trheHOWerardd ad®n ng@ﬂbsg bg haagedoaa f2dme
the manifold (e.g. the first enbodinment).
Accormfmizet d-het Hig dlaerybi;ttor@fthﬁempneﬁéhﬂ nnvéntfll@;ﬁt
26 t pr.ov, f c n
5 sup el ot 6 e e Tbor 6 Ray G A RahET ord nd
1@8 alﬁmmkﬁnbmmwotﬂmﬂﬁﬂxnwmmmmlcaﬁmbhswmgh 2Beaiffam@or
havi ng_a conduit system the fra 30 being adapted
ko | 40 Wtq@}ieré%)éxrﬂé“c%n%%??gg $OBYSEES Pnércaareng
1A first end which is adapted to 32 connect to the
choke body such that the conduit is WD 2005/ 083228
13PCT/ @Bro0%y0osy 25 p iR Ul y nif¢lindegohanicatioh wiehs of

lihe 'fgﬁ%éng(ghérg%oke bonnet and connecting the

15 secondary conduit to interior of the choke body.

16

17 The choke bonnet is removed and the secondary

18 conduit may be installed by choke bonnet changing
19 equipment (e.g. the third embodiment).

20 Alternatively, the secondary conduit may be

21 supported on the lower frame member and may be

22 installed when the lower frame member is landed on
23 the manifold (e.g. the first embodiment).

24

25 According to a third aspect of the present invention
26 there is provided an apparatus for connecting to -a
27 subsea wellbore, the wellbore having a manifold and
28 a choke body, the apparatus comprising:

29 a frame having a conduit system, the frame

30 being adapted to land on the tree, the conduit
31 system including a first end which is adapted to

32 connect to the choke body such that the conduit is



2 choke body, and a second end connectable to a 3

processi ng apparatus; 4 wherein the frame conprises
whodosesizeg) neans 5 adapted to buffer the connek€T/682005/000725

between the first 6 end of the conduit system and the

choke body. 7 8 In the first enbodi nent, the

buffering nmeans may be 9 provihded by the adjustable

stop nmeans, which provide 10 structural |oad paths

from. per . ; 1, 1 hrough_the.l ower. franme
:%enbéfhgg' (fé% #rane o‘gﬁé%%ié fﬁ%elgﬁar&ﬁg Réth?ad
DN wWhitctkd hedyearice amsi@td d3dwhbsheavabde to a

structural | oads passing through the 14 mandrel to the

Thok@HBBRAES IS A5 He second enbodi nent, the
puffering Rans; i s pnel 7 il ¢ab i hhe
arrangenent of the uppef¥H%8 éh%rfé§érg§?£%%lh§nggﬁgf

3 he uppartdd ame neifizer 18 bedmgeabveabbettvechowhe thest

ndrel . (t conduit ..20 neans) into conpection with
he. Gtk S adiF 150127 SOTaaTol 70, PBRnBRZonPy Kt ( or
1he frane has been 22 landed. 23 24 In the third

enbodi ment, the buffering nmeans may be 25 provided by
& he flrexilsl &gt iegpastingiet copldai bugbenbnaspeahschay be

1o vene t : t_e h 27 cpnnects .
E?o tﬁ%xggbondg$§q%g%gﬁﬁﬁ? iﬂé%%f%?%% ﬁ%%mSZSWRQCE provide

lonnedthwertwend dfodacheadraduf tomeans wbpkrnotahearehyer

29 inpact intqQ the secondary conduit as it is _able to

30 ¢ re?agfbstq}%géaﬁﬁr% METHeT f PBSi bF PPt §T8RCt he the

181 condu taeans waNd 1Gam O | phathyrRe Fregeyyr gdufoLg
WO 2005/ 083228 PCT/ GB2005/ 000725 14 1 even greater

1%ont maliqte.ayoisy sdrrwmdtz} ngpads passing through the
14 mandrel to the choke body.

15

16 In the second embodiment, the buffering means is

17 typically provided by the arrangement of the upper

18 and lower frame members, the upper frame member

19 being moveable to lower the mandrel (the conduit

20 means) into connection with the choke body in a

21 controlled manner, only after the frame has been

22 landed.

23

24 In the third embodiment, the buffering means may be

25 provided by the flexible portion of the conduit

26 means, which allows movement of the conduit end that
27 connects to the secondary conduit. Therefore, the
28 connection end of the conduit means will not heavily
29 impact into the secondary conduit as it is able to
30 deflect as necessary, using the flexibility of the

31 conduit means, and can optionally be manoeuvred for



2 mechanism). 3 4 According to a fourth aspect of the
present 5 invention there is provided an apparat us
wo o00588esnecting to a subsea wel | bore, the wePCGB2005/000725
having 7 a manifold and a choke body, the apparatus 8
conprising: 9 a frane adapted to | and on the nmanifold;
10 a conduit system having a fiygt end for 11
connection to the choke body and a second end for 12
onnegtion r I ng ,apparatus; 13 wherein at
?eastg%éga?%g%?eghggggﬁ gi#es§3t3M MY FEUQISF t ed by
Phe frnaakanidSmiwherein the conduit system conprises at
| east 16 one flexible conduit having an end that is
veable 17 relative-to the frane to make up a
omukj ' 18 bet h rocessi ng apparatuys and
?he c£§§?$£@ .§olg gggFEBsﬁg e%%bg i%%% ,r%%%#énd of
$he flewémteowondaire i2lpeanidet eet aifpartatuypatdss

ith the choke body (or 22 any_secondary conduit _
gxten%‘?%e?‘ijo?ﬁtﬁ% %h%ﬂ‘%se%w%é&\‘???fe?h&éei edddipre having

Enbodiﬂﬁﬂﬁﬁfol@eaﬁaeéi@E@kg4b8899uEheeﬂgﬁ%?%tb%at the
t tr St e

| oad carried by the frame 25 iS5 no rred to
$he cHINRrbDHYI: 26 27 Enbodi ments of the invention

i1l now b [ 8. Dby, way of anpl e .qnl.y, and
%;th refer§n€€§§% %ﬁ%ptié F%I}gﬁﬁn nd%ﬁﬁrﬁ§§}%%&d'
1@hi ch: 30 a Aokitgii eststsmanaeh ayaki GAaktVieew ¢ha
1T'Ssubsea tree . 32 assenbly, partially in section, and

howi Y AT WP 2068/ 63325180 es8y085r080F2songs end for

12 connection to a processing apparatus;

13 wherein at least a part of the conduit system

14 is supported by the frame;

15 wherein the conduit system comprises at least

16 one flexible conduit having an end that is moveable
17 relative to the frame to make up a communication

18 between the processing apparatus and the choke body.
19

20 In such embodiments, the end of the flexible conduit
21 can deflect if it impacts with the choke body (or

22 any secondary conduit extending from the choke

23 body). Thus in such embodiments, the flexible

24 conduit ensures that the load carried by the frame
25 is not transferred to the choke body.

26

27 Embodiments of the invention will now be described,
28 by way of example only, and with reference to the
29 following drawings, in which:-

30

31 Figure 1 is an elevational view of a subsea tree

32 assembly, partially in section, and showing an



1 apparatus for connecting a flowinterface to a 2
subsea well bore; 3 4 Figure 2 is an enlarged view,
w@asosiosd2ky in section, 5 of a choke body of tPEr/GBe®5/000725

assenbly and a lower 6 portion of a mandrel of the
apparatus of Figure 1; 7 8 Figure 3 is a top view of
the tree franme of Figure 9 1,1with the connecting
apparatus for the flow 10 interface device renoved;

11 4 0 e of ne nber
11 %Fé%gt%osnnfe ?cnégmg% %r%v us ?%E@"‘?B%r acf4 ©18
?E gurendsdss welslesidonal vi ew of the Iovver frame 16
menber of Figure 4, taken along the line 5-5 of 17
Figure 4; 18 19 Figure 6 is a top vi ew of an upper

r ames r> ofg g Lauyr
%; g‘%ﬂl 2 Flzglcj)Lre %pl%bfaf érk?le‘gjf% %??%%gg§v?éwg %lel%n’
% he uﬁber0h§kérbndyrmﬁﬁmhe(ﬁré@gmseeﬁblyahed al anger

he line 7-7 4 of u 25 26 Figure IS a
e @ of TS briar 872 BRBEALHEN Lof Lgire 1
Tonnecting system shown prior to 28 landing on the

subsea tree assenbly; 29 30 Figure 9 is a schematic
&i ew Bfgutfe Jrountd igPsystemoB1the Frear 6r8mewpthFagure

g oner | oflh TIDSI M L0 JR200PLO8I 28 the f1ow

10 interface device removed;

11

12 Figure 4 is a top view of a lower frame member of
13 the connecting apparatus of Figure 1;

14

15 Figure 5 is a sectional view of the lower frame

16 member of Figure 4, taken along the line 5-5 of
17 Figure 4;

18

19 Figure 6 is a top view of an upper frame member of

20 the connecting apparatus of Figure 1;

21

22 Figure 7 is a partially sectioned view of the upper
23 frame member of Figure 6, taken along the line 7-7

24 of Figure 6;

25

26 . Figure 8 is a schematic view of an alternate

27 embodiment of a connecting system, shown prior to
28 landing on the subsea tree assembly;

29

30 Figure 9 is a schematic view of the mounting system

31 of Figure 8, with a lower frame member of the



1 connecting system | anded on the subsea tree assenbly
2 and the upper franme nenber in an upper position; 3
wd 2005083228 10 is a schenmatic view of the subseaPCT/e825/000725

assenbly and the connecting systemof Figure 8 wth
6 the upper frame nenber in a |ower position; 7 8 Fig
11 is a side viewwth interiorpgletails of a 9 third
enbodi ment of the invention; 10 11 Fig 12 is an

nl arged, vi i N - I on_of 2 rtion A of
fhe Fio 11 crbarianes 1904q elgtls PE0R%5 KRS awesmoly
2 he Rm lthenhosk frefitane hedibe Fi gnldnshpps ra psefiires of
%iems Wi th cross-sectional 17 details showing the Fig

1 apparatus being installed 18 on a manifold; 19 20
£ 9 15 ghaws @n; 985 Vi - Fige14D: Ei
16 shows a slltacrehé\ellrblle\?\% of a#%\r"rvbggleﬁe%tf g?% é%stéé ti‘%e
2 hat afsdrilglliand hehd remmnatsdbnguppeteinngfar24ure 8, with
éeplqﬁgnq?t choke; and 25 26 Fig. 17 shoms_gn
al t ernat i V& HedtS 8P wh | HF £olCO¥9Tt RAF16EORIg 16
wherein an actuating neans is 28 provided to control
t he movenent of a conduit neans. 29 30 Referring to

]

- &i guret 9, pricduets ol assanbrith1inherdort gesaskanplfea
d ncl ydes. 4 . i t 32 Christnas
tree 13 is a‘aieatltb‘uf%?eg{r}! n%fn‘or%?e V\}‘r‘?ﬁeég%?%’e WO 2005/ 083228

1(PCT/ GB2005/ 000725

11 Fig 12 is an enlarged view in cross-section of a

12 portion A of the Fig 11 embodiment;

13

14 Fig 13 is a plan view of the Fig 11 embodiment;

15

16 Fig 14 shows a series of wviews with cross—-sectional

17 details showing the Fig 11 apparatus being installed

18 on a manifold;

19

20 Fig 15 shows an enlarged view of Fig 14D;

21

22 Fig 16 shows a side view of an embodiment similar to

23 that of Fig 11, the frame also supporting a

24 replacement choke; and

25

26 Fig 17 shows an alternative embodiment similar to
27 that of Fig 16, wherein an actuating means is

28 provided to control the movement of a conduit means.
29

30 Referring to Figure 1, production assembly 11 in

31 this example includes a subsea Christmas tree 13.

32 Christmas tree 13 is a tubular member with a tree



17 1 connector 15 on its lower end that connects to a
2 wel | head housing (not shown) |ocated on the sea 3
wo b@s10832278 ee 13 may be conventional, having a BCT/GB2005/000725
vertical bore with a master valve 17 and a swab 5
val ve 19. A production passage in tree 13 leads 6
|aterally to a production w ngjvalve 21. Tree 13 7
may be either a type having a tubing hanger |anded 8
Wi t hi i - pe | I,C e tubing 9
1hangé?HF§%3¥hi9§¥ﬁgpﬁgf%%%%ghﬂd%ggngh%glSﬁpPﬁggFrES.a
210 1WeA Ijreadudtauei rehokethadyows ) r ecept aal 8n28na0UALS
$0 rodugti on w ng v%%¥e 21. Choke bodx 23
conpri$€¥ -a  IEhIus Y 5t RAOREIPRSEr t RpFdNISAOWN)
4t hat S+ djgsstah); e r nd. a
desiredt%%ngIOM/rg?g#{%%gﬁgﬁ%%%svgggéogzeéﬁé %ogggb
Sprodwetliven 1916 A ewddurd 25 tdwdsd@adsnt brsealBl neads
roc in 7 ui_pnent, or._ directly to a production
6$aciﬁi%féﬁﬁuﬁ %%@aﬂﬁﬁﬂﬁ?tHQQEﬁl% i Ayl Ristat | edr@pt A3
7a pressune cidHont ensiideeha@isigMd | £ D81 SYPELAYERt | ¥nqed
expl ai.ned, a 20 choke insert may not be required. One
Suse Mdrthife o1 idomiectieng dppre atuswioichhikei hvlentgon
ist retirofild sexi-sti ng, 1t t hav evi pus
923 o%gﬁéfgglﬁﬁtSod$%§§%1é%gdfgg%%ﬁgﬁé?%ﬁ%spgéaw g%e tree.
10Tree 13 may al so have an annul us valve 27 that 26

co nicates wth ubi ng. annul us passage (not 27
1lsh% By s 08 F%C’ i?r? - SRC %n%%dﬂ%u%s to
1228 apiddustiahyeiddg ke veontr ol ldngka Koo 54t &%ﬁkw%s a

oke

29 into or out of the tubing annulus. Annulus c
1330 i §onsimgl 1PN 8c stiedeon nEsitde(roft Floduet i Urat is

el o SR b 2b0 b3 28 b 08 DT Cesired

15 flow rate. Choke body 23 connects to a production
16 flow line 25 that leads to sea floor processing

17 equipment or directly to a production facility at

18 sea level. After being installed with a pressure

19 intensifier, as will be subsequently explained, a

20 choke insert may not be required. One use for the
21 connecting apparatus of this invention is to

22 retrofit existing trees that have previously

23 operated without a pressure intensifier.

24

25 Tree 13 may also have an annulus valve 27 that

26 communicates with a tubing annulus passage (not

27 shown) in the well. An annulus choke 29 connects to
28 annulus valve 27 for controlling a flow rate either
29 into or out of the tubing annulus. Annulus choke 29
30 is normally located on a side of production assembly

31 11 opposite production choke body 23. Annulus choke



18 1 29 has a body wwth a choke insert simlar to 2
production choke body 23. 3 4 Atree cap 31
w0 edosasaks y nounts to the upper end of 5 treePdBGB2005/000725
tree franme 33 extends around tree 13 for 6 nounting
various associ ated equi pnent and providing 7
protection to tree 13 if snagged by fishing nets. 8
Tree frane 33 is structurally connected to the body 9
of tr it [ j n frame 10
53 ot & e R A R £ R
Ael | peadivodusimg ot slbwd)3.on which tree 13 is 12
nount ed. Tree frame 33 has an upper frame nenber 13

:%ortion or plate 35 that in this instance is |ocated

414 aboveswab valve chQ angd helow bt ge gap, 31 eLnd®
| ate 35 surréﬁnds tree 13,q§s shdaﬁ iﬁ g?gu?%ﬁg? %8& of
nd it¥egeder.al 1Ay trsst fivgpuiear33 rexoafdguaadiod. tFeeelld for

17 f er_pl.ate 35 has cutout, 36 that provides.
S8 vé???%éﬁghé%§§§)E%Egﬁ%ﬁﬁjﬁﬁﬁ§ DBUHAECR chfouPreBL49ng
7t hat ppoevicdes v erd iteale access sIrQagf’@ékB” by £hokend9net 20
21 As shown in Figure 3, preferably tree frame upper

522 pllate 353M&s 3F pisusducF usta g deoweaberd 87, tmi dedy
923 n%%b%&%e3a3qa%u¥%r%th.H%ﬂiﬁﬁ?ﬂgm§%é§@ L2 Phee £rame
retrofitting with a pressure I'ntensitirer, weré used

1025 t @3l amdnedeimppment there 116t rireli figormncheepl Boi viget he

26 chao i nsert (not shown) .in choke hody 23 and_in, 27
11annuW3§§@ﬁ8€e%f§%¥ﬁgtH&ﬁ&hsgﬁﬁﬁﬁsdﬁ%e %¥%e§rﬂ% hotls

1228 havenaeyl.t ype<ef fiuinde 3emMiey San MW H05r28e member

particularly trees installed during the past 10-15 30

13year BOTFACThIE EXahS €7 46k dut déiheniettBrcglis located
14CONMPELSGe anppwand.f e ng Ccyldnder. yid h. i%ffﬂiggper

top. Guide nenbers 37 are nounted in pair

15 plate 35 surrounds tree 13, as shown in Figure 3,

16 and is generally rectangular in configuration. Tree
17 frame upper plate 35 has a cutout 36 that provides
18 vertical access to choke body 23 and a cutout 38

19 that provides vertical access to annulus choke 29.
20

21 As shown in Figure 3, preferably tree frame upper

22 plate 35 has a plurality of guide members 37. Guide

23 members 37 may vary in type, and prior to

24 retrofitting with a pressure intensifier, were used
25 to land equipment for retrieving and replacing the
26 choke insert (not shown) in choke body 23 and in

27 annulus choke 29. Although some subsea trees do not
28 have any type of guide members, many do,

29 particularly trees installed during the past 10-15
30 years. In this example, each guide member 37
31 comprises an upward facing cylinder with an open

32 top. Guide members 37 are mounted in pairs in this



WD 2005/ 083228 PCT/ GB2005/ 000725 19 1 exanple with a

| ocki ng menber 39 | ocated between 2 them Locking
woreibes323® has a latch that |atches 3 onto a POTKBR2@S/000725

menber inserted from above. Four 4 separate sets of

gui de nenbers 37 are shown in 5 Figure 3, with one set

| ocat ed on opposite sides of 1& cutout 36 and the

ot her sets on opposite sides of 7 cutout 38. 8 9

1 Fi gusgardp Bé @i SHOoXNS1 8cROALT Abmped nBeceplatlser 4 hhaty

10 may be conventional. Control pod receptacle 40 has
211 guiere. néh%@ksn@7m@mheroaﬂuthnénﬂéﬁghaghaﬁ-Maﬂﬂha@

12 ectyi a t p ot own)
e R e e e s R L i
414 ddepseatoceded afj goent ﬁeﬂ55r3f3ﬂraeef@aﬁﬁm8an 15

Typically, each guide post 41 is |ocated at a corner
516 of L4168 frafECRINARPER +eCGEREN A1 PPPBGHdTYEIARS BF
617 confbgurasi ofy @gyo%@rggéég BASH ﬁ;%sa.%esfgqmg e

18 Figure 1, but the other three are P e sane I n
Tappeaniadige. 3dhe exi sting gui de posts 41 likely may 20
8not be 1 ong enough for the retrofit of a pressure 21

intensifier in accordance with this invention. If 22
950, Rigutees poBio exhensi Ncdrtirsli potiakled @RIl LA that
23 gui de post 41, and becones a part of each guide
10 postMap4be 1CoRy el poat - exi?@ﬁEr@Esp@Q FecERFds hepidr dras

1lpaSt%%g? e LHERLEAP ?i aﬁﬂgybgﬁkhgeméﬁb@EEhB@ %%&k%hﬂﬁlng

ower end slides over and connects to eac
lZgU|d@n e posicdl @mdghydeapbst emn@msnopo@Z(md%:ﬂden)

8 Gui de
3o DO Bt vEeh orSuf Leonn Boura g6y 5% G BOLTs
14fefeﬁII@ﬁetDb&é@@ﬁeadga@eﬁtOﬂadﬁbebﬁaﬁﬁe@efw@%e 33.

15 Typically, each guide post 41 is located at a corner
16 of tree frame 33, which is generally rectangular in
17 configuration. Only one guide post 41 is shown in
18 Figure 1, but the other three are the same in

19 appearance. The existing guide posts 41 likely may
20 not be long enough for the retrofit of a pressure

21 intensifier in accordance with this invention. If
22 so, a guide post extension 42 is installed over each
23 guide post 41, and becomes a part of each guide post
24 41. Guide post extensions 42 protrude upward past
25 tree cap 31. A guideline 43 with a socket on its

26 lower end slides over and connects to each guide

27 post 41 or guide post extension 42, if such are

28 used. Guidelines 43 extend upward to a platform or
29 workover vessel at sea level.

30

31 Still referring to Figure 1, a flow interface device

32 lower frame member 45 lands on and is supported by



32 | ower franme nmenber 45 | ands on and is supported by

WO 2005/ 083228 PCT/ GB2005/ 000725 20 1 tree frane
wappsoskate 35 I n this enbodi nent, 2 | ower PCEHGB2005/000725

menber 45 is a flat generally 3 rectangul ar nenber, as

shown in Figure 4, but it 4 need not be a flat plate.

A mandrel 47 is secured 5 to ope side of |ower frame

menber 45. Mandrel 47 6 has a tubular | ower portion

Wi th fl 49 1t f, .abuts and_seals to tin

i an&gegn%g%%fe?ﬁgg? fsl.aaceB 32:51 1 er Hat ]%%F y?mﬁﬁggW%P%M
Zoul d dve rpEiariconRehat aF % CPPEBAt egegea ol I ower

frame nmenber 45 and mate with 10 the %_ody of annul us
Schok & S5F21ydatliRer MRS Tohaie ey 111 BBguae 413bAt it

cl a lL.ogks, fl.a 49 ta the fl oke 14
4bodg.&Zg%Jci 6%§n%85f irzg%ptr zpfléagaeldl y%hrg&gcgﬂgagga%it fgcuigd
& hat tpr evicogdlde clfafpet 1t Hferastwokesminser 45 ( Noashoun) 47
616 into ch sgggogy 23 when pr.oductjon assenbly 11 was

17 b iaﬁgao% & \;viotwt%utpoﬁdgksvﬂriéhi%t%h%ﬁl%ew ghat
70 anppltsi snpr ekanablty actiatiedy With @D ﬁ%&?ﬁé‘%@ y 23
19 operated vehicle) to rel ease and actuate clanp (_jL ’
820 2flRereptiinglive Fiegdire12 4 Tmevwitlel WY thasiaidoeeron an

bor e 2 .t al i.t h_choke bqdy vertical bore |,
953. Rpg}%g?f%eet I%I@ \?aglfgﬂgblw\%fg RS %%é@i’ nlg% att@dgrate with
10wi t hitheab24yl oWernparltisorhofcectoke mertHd €athDorendle Kody
11I ate&gl 25 passage 57 | eads from choke body verti cal

bore©53 26 above plug 55 to production wi ng valve 21
12(Figure 27 1). Plug 55 prevents fluid fl owi ng down

t hrough 28 mandrel 47 fromentering flow |ine 25. Sone
1329 i isCARMAt Pdndorkve faavakvé I rd [thw |filn®5 @D choke

14d0““55a93559f %EQE% gngSZ%ZeE%f%%lJﬂéﬁ£E%%ﬁé;gggaratus
15 that previously clamped the choke insert (not shown)

16 into choke body 23 when production assembly 11 was

17 being operated without a pressure intensifier.

18 Clamp 51 is preferably actuated with an ROV (remote
19 operated vehicle) to release and actuate clamp 51.
20

21 Referring to Figure 2, mandrel 47 has a lower bore

22 52 that aligns with choke body vertical bore 53. A
23 retrievable plug 55 is shown installed within a
24 lower portion of choke vertical bore 53. A lateral

25 passage 57 leads from choke body vertical bore 53

26 above plug 55 to production wing valve 21 (Figure
27 1). Plug 55 prevents fluid flowing down through
28 mandrel 47 from entering flow line 25. Some

29 installations have a valve in flow line 25

30 downstream of choke body 23. If so, plug 55 is not
31 required.

32



31 required. 32 WO 2005/083228 PCT/ GB2005/ 000725 21 1
Referring to Figure 5, |ower franme nenber 45 has a 2
w@baosagizes of gui de nenbers 67 on its | ower siPET/GBa105/000725
3 mate with guide nenbers 37 of tree franme upper plate
4 35 as showin Figure 3. Only one of the sets of 5
gui de nenbers 67 is shown, angithey are shown in a 6
schematic form Furthernore, a |ocking nenber 69 7
L protiéisios: dopnarsh d.ain § oty Lhage pRbelydy. far 1.8
| ocki ng engagenent with one of the focki ng %9
239 (Fgrelly) of quiste fm@menppéﬁ phauessaowmclslk& that
ne 69 | al so, sho sche ally. ther types 11
3 o kS WS A ey LBSoF TR ate nblepers plate
4 al s@hass wisle m%@%eﬁs @Al}lon@ae@ RLEf erahl Yt
being a hollow tube with a 15 downward faci ng funnel
5 on 98l dovRmkaIE il Powin, 16n§ot:he§/sa1‘£ shiotla. dviera
6 QUi de.d nes; 4 -l gur u ost S
ext ensi ons 4c2?fo(éljl ‘de Eg“lo h& Ore’ %Si P eW@%f?rroﬁg
7 42 provideles giossvatd gﬁmtl@&ei9fﬂam€fﬁbmﬁérmt5h for

cho 23 ure GQui des 67 20 and 37 (Figure
ér%‘ikjild{g w%ﬁ@%r r’r’é]rﬁh AN eranlr Bhe 2ecking myrmbers
9 chokga_) b e (FH @ e Ha r skil |
F| gure 5, O\A/eﬁ:ﬁfrarrgz n@enb%%mg%@iéf? %Qg?e Er angCk
0 has HHBT%?Q}? #9 tlys Gfl agpvidraif setngmbigal tig . meabaes ’Z§pes
1In this % %ggfjanbers 75 26 are the sane
type as gw de enér s (Figure 3), 27 being upward
12 facing cylinders with open tops. Other 28 types of

13gU|&€ﬁ’Vrrte rsrra beutlllzedasvvell In 29 this

i ns Het &t 1dBroebes Bpst sockets

14 1, each preferably being a hollow tube with a

15 downward facing funnel on its lower end. Guide post
16 sockets 71 slide over guide lines 43 (Figure 1) and
17 guide posts 41 or extensions 42. Guide posts 41 or
18 their extensions 42 provide a gross alignment of

19 mandrel 47 with choke body 23 (Figure 1). Guides 67
20 and 37 (Figure 1) provide finer alignment of mandrel
21 47 with choke body 23 (Figure 1).

22

23 - Referring still to Figure 5, lower frame member 45
24 also preferably has a plurality of upward facing

25 guide mewmbers 75. In this example, guide members 75
26 are the same type as guide members 37 (Figure 3),

27 being upward facing cylinders with open tops. Other
28 types of guide members may be utilized as well. In
29 this instance, preferably there are four sets of

30 guide members 75, with each set comprising two guide
31 members 75 with a locking member 77 located between

32 as shown in Figure 4. Guide members 75 are located



30 guide nmenbers 75, with each set conprising two

guide 31 nenbers 75 with a | ocking nenber 77 | ocated
whedasogd?2s 32 as shown in Figure 4. Qui de menbePCT/GB2@5000725

| ocat ed WD 2005/ 083228 PCT/ GB2005/ 000725 22 1 in

vertical alignnment with guide nenbers 37 (Figure 2

3), but could be positioned elzgsewhere. Lower frame 3

menber 45 al so has a cutout 79 on one side for 4

provi di hcah nnyj. hoke 29 :
l(Fig%ge9%§¥§%5h7g£éagﬁ§§§tkgﬁg 2@%%%%?%%%5?“%é%ﬁaﬂ?§ﬂﬁre
Z2(not3shom} c8ubdybexpesdthehweler ewere fd ama RIWE rane

45 and tree, _9 frame upper plate 37 to assure that the
wei gRE™BRT 16°] Buks T4 hBot 49 (Gramiers 4o Taee

aframgrdppeng l¥e 3 n el,47 to
choﬂg body 1% 23?£€%§%egfﬁggfo%grEgﬁgHb ggﬁ%%%ﬁ“ﬁ?

Sdoes (Bbutrehd) - 13 upper end of choke body 23,

cphreferably, very little 14 if any downward | oad due
to any weight on |ower 15 frame nmenber 45 passes down

7 mandiel adyus omehdkes bOgyi sh 6023 mefPRINVISAG ankeawy, d,ead
to choke body 23 could 17 create excessive bending

S nonePRE SREFHE Rohreer i bpvwelgispmer seUGETOM Swiamgl alese

921 terdhe hody e justment .

nmechani sns nayKE%%%$§sgi§%?uéggng %%%QS%%ESRg%gFﬁeon

101 onetowtdef pimé owembér ah® teahefe45 t21tirhat feemeatipper
t he er side of tree frang u r 22 plate 37 to

Mool et %Zs??gdnﬁyhf%ﬁ%?%?s?gﬁ§§612§7b§FMé@ﬁk@o%@@Y

12 franes nenmel 145tpadlsppereRlabe 3dnd241The BLBIMIM:L the
di stance woul d assure that the weight on 25 | ower

13§ r antPRRRbRRD 457 t $laiss 2 2dY 028F eBrgppERbplat ¥ery6 135t le
14 and f§ ugh, & 1 f 3 ree 13 27

and thgﬁ§%Pﬁﬁ§ggmﬁgu5|ﬁ% %ﬁemﬁﬁgﬁn rg%9%§ti§n2 ower
15 supporaresl . mdites adf ustaests néchannanmsrequkd be choke body

16 23. Applying a heavy load to choke body 23 could

17 create excessive bending moments on the connection
18 of production wing valve 21 to the body of tree 13.
19 The adjustment mechanisms may comprise adjustable
20 stops on the lower side of lower frame member 45

21 that contact the upper side of tree frame upper

22 plate 37 to provide a desired minimum distance

23 between lower frame member 45 and upper plate 37.
24 The minimum distance would assure that the weight on
25 lower frame member 45 transfers to tree upper plate
26 35, and from there through tree frame 33 to tree 13
27 and the wellhead housing on which tree 13 is

28 supported. The adjustment mechanisms could be

29 separate from locking devices 69 or incorporated

30 with them.
31



29 separate from |l ocking devices 69 or incorporated

30 with them 31 WO 2005/083228 PCT/ GB2005/ 000725 23
wa2m@epgnes ng to Figure 1, after |ower franme nePEGBA®S/000725

2 lands and | ocks to tree frame upper plate 35, an 3

upper franme nmenber 81 is |owered, |anded, and | ocked

4 to | ower frame nenber 45. Upgper frane nenber 81 is

5 also preferably a generally rectangul ar plate, but 6

1t coulrd Yhbengonb in ot hapes

menber 81 hagoat)rragﬁg?glé génr?gg{eolf 83 rr%u%%géo%&gﬁgﬁ £

2uppedasidge anNhddréls tontectorf 188uas | uplesr aqvkatd® Bandael

47 while | anding. A |lockin nber 85, 10 ich coul d

3ei t NEPPBE §r§5F gﬁmﬁgésﬁ&rqgngﬁW§r§$21,an%%ben@%geLO%ked
4gr ooved 1pieti lfeape mBerext ani.or ipdmneFshe ddmddr 81 is
Locki ng nmenber 85 | ocks connector 83 to mandrel 13

547. AlRQdPaGIFEEaReuat EN8T adtlnb keas tasedki hayr nebdvee, vt
85 b he | rel e ositions. 15

Cor ef S Al - naRdF o SSAAES: aF. 6T a0 WSS R fEme
7act uatmbe898flohaaceessmnbly edn cRIMddt dhes Buaniniodd 1dn an
failure of hédraulic actuator 87. A manifold 91 is 18

82 paFPP6E 8r9fount'eddts aﬁoﬁ&ﬁﬁt93n§§ Dori DG 19
omandfghagannegt hi83. 1MREIHel.d 9% hasia RaSas 935 20

that sealingly registers with mandrel passage 52. 21
1022 AwhimpbwAobydt Ratlert 8¢ ki ves, of miag @5,2 split ring,

pref- 3 el rical . unt.ed on upper frame

R L s e o A T

1211 ne498 of.ocakidh suhbea pOMoe%ks Maraote O Hrg veso pirel
99, d the. 26 inhake inthis exanple is in i

13co i caf'i BN MPRh1SeFCtIRtRAt & PRKDD tking member

140Ut 65 beRGedBlthbal okbgads ahe 28 NARKAGR I3 Ans.
mani fol d 91.

15 Preferably, mandrel connector 83 also has a manual
16 actuator 89 for access by an ROV in the event of

17 failure of hydraulic actuator 87. A manifold 91 is
18 a part of or mounted to an upper inner portion of
19 mandrel connector 83. Manifold 91 has a passage 93
20 that sealingly registers with mandrel passage 52.
21

22 As shown by the dotted lines, a motor 95, preferably
23 electrical, is mounted on upper frame member 81. A
24 filter 97 is located within an intake line 98 of a
25 subsea pump 99. Motor 95 drives pump 99, and the

26 intake in this example is in communication with sea
27 water. Pump 99 has an outlet line 101 that leads to
28 passage 93 of manifold 91.

29
30 As shown in Figure 6, upper frame member 81 has four
31 guide post sockets 103 for sliding down guidelines

32 43 (Figure 1) and onto the upper portions of guide



29 30 As shown in Figure 6, upper frame nenber 81 has
four 31 guide post sockets 103 for sliding down
w@oiodesizeees 32 43 (Figure 1) and onto the uppR€T/GB2005/000725
portions of guide WO 2005/ 083228 PCT/ GB2005/ 000725 24
1 posts 41 or guide post extensions 42. Upper frame 2
menber 81 has downward extendizdg gui de nenbers 105 3
that mate with upmard ext endi ng gui de nenbers 75 of 4
11 ovwesodeane renher S Rohgupe 7. '
oot ATE. TR 4O ?ﬁu%ﬁwﬁﬁbgrﬁg 9% 67 %’%ﬁ?gﬁ%
2 of Imﬁmbeﬁr%ﬁn&aﬁﬂanHW5xdL@p@enﬂiagegﬁimenuemb&rsha§5

;ac [ ol e 9 for_a cess tree .8 cap 31
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4 ShOV\IBwéE&)/flaahﬁé) nddp&ext £ngd hHet weenn! ewerikiaee Jmenber

45 and upper frame 12 nenber 81 to provide a m ni num
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or 9 rom transmtiing t roug
7conmmmbnréﬂﬂthnsnﬁubémtrdﬁ HFlandoehake b@d¢523to tree

Rat her he | oad path for the 17 weight is from upper
8fraﬁ?9néﬁxﬁg¥%Pﬁ r%bgh | ower 18 frame nmenber 45 and
gtree frame upper plate 35 to 19 tree 13 and the

wel | head housing on which it is 20 supported. The
10I(Mﬂﬁiﬂﬂ%ﬁ%h%etMﬁ?Wﬁﬁ%ﬁmscW¢u§b@PS 2notr arewnenbey 81Lso

doe r ough
H post s IKP?ﬁ IﬁQ@KE? %%% @%ﬂ et %g égseggFatgrame
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14 SOMAdBht the weight of pump 99 and motor 95 from
15 transmitting through mandrel connector 83 to mandrel

16 47 and choke body 23. Rather, the load path for the

17 weight is from upper frame member 81 through lower
18 frame member 45 and tree frame upper plate 35 to

19 tree 13 and the wellhead housing on which it is

20 supported. The load path for the weight on upper
21 frame member 81 does not pass to choke body 23 or
22 through guide posts 41. The adjustable stops could
23 be separate from locking devices 107 or incorporated
24 with them.

25

26 In the operation of this example, production

27 assembly 11 may have been operating for some time.
28 either as a producing well, or an injection well

29 with fluid delivered from a pump at a sea level

30 platform. Also, production assembly 11 could be a
31 new installation. Lower frame member 45, upper

32 frame member 81 and the associated eguipment would



28 either as a producing well, or an injection well

29 with fluid delivered froma punp at a sea level 30
w@b@sOg2es Al so, production assenbly 11 coul d PeT/aB2®1/000725

new i nstal |l ati on. Lower frane nmenber 45, upper 32

frame nenber 81 and the associ ated equi pnment woul d WO

2005/ 083228 PCT/ GB2005/ 000725 225 1 originally not be

| ocat ed on production assenbly 11 2 If production

1assenhly r 0 ke

|nseg? %ﬁé%ls o%ﬁfC %gﬁﬁg%have bee f%bué% e%3§? %9% 1.

ZChokéfb@dpdﬁatloﬁ ésbeniist dlll weesstsmnent gnsipreducing

99, the operator 7 would attach QUIdevFOSt ext ensi ons

Y2, HPLAecsCAPYS LBOERG dRtcnd Gl THOL 4710 bhen

4surf%et\éqsleel wQﬁ:h%nplcﬁbfk%r BodhN& pperator renmoves the
choke insert in a conventional manner by a choke

Sretrieval tool (not 11 shomn) that interfaces with
the &MD UId 12, agggt cutout 36
&

SRR R b TR R I

70n flw@Wlldl Betald 3Zhidkheereratind oywes 48, Pl#ithecessary,
installation tool on 15 guidelines 43 and installs a

8pl ugass. exgend7 grhadedpacst dd thretovetsiaemeressaheor

menber on 8 del

9postg12%%o gT?% %gglﬁgrngﬁﬁniﬁﬁgﬁgeréﬁg an%ﬁ? E in
1OnenbersoﬁgenZGOQEﬂgmaenéy yy(arqﬁqkeﬂnﬁnmnemmbrﬂbol (not

facin

ui nbers 37 an e nenbers .
N b T i e e R R
1267 pfnemlbeee firnadjd3eak et fg pmindred) 47 as it

engages choke body 24 23. Then, clanp 51 is actuated
13t o commeEctine PewerD1ys ldnd astksrendfalveron of kbiokkine

14b0dy2%§'t%@ operator lowers a plug installation tool on
15 guidelines 43 and installs a plug 55.

16

17 The operator then lowers lower frame member 45 along
18 guidelines 43 and over guide posts 41. While

19 landing, guide members 67 and lock members 69

20 (Figure 5) slidingly engage upward facing guide

21 members 37 and locking members 39 (Figure 1). The
22 engagement of guide members 37 and 67 provides fine
23 alignment for mandrel 47 as it engages choke body

24 23. Then, clamp 51 is actuated to connect the lower

25 end of mandrel 47 to choke bedy 23.

26

27 The operator then lowers upper frame member 81,

28 including pump 929, which has been installed at the
29 surface on upper frame member 8l. Upper frame

30 member 81 slides down guidelines 43 and over guide
31 posts 41 or their extensions 42. After manifold 91

32 engages mandrel 47, connector 83 is actuated to lock



27 The operator then |lowers upper frame nenber 81, 28
i ncl udi ng punp 99, which has been installed at the 29
wamwosagr2on upper frame nenber 81. Upper franeP@GDGB2005/000725
menber 81 slides down guidelines 43 and over guide 31
posts 41 or their extensions 42. After manifold 91 32
engages mandrel 47, connector 83 is actuated to | ock
WO 2005/ 083228 PCT/ GB2005/ 000725 26 1 nanifold 91 to
mand Elpgct.r)i r,-f or 1 or 95
e pﬁgbﬁggédbgﬁaﬁ e g%??%?§ﬁ7ret- %ékt lca h%%%?%nPgr
2(notp&m@wmbtbhaQSemgggee drparidan 1©f aﬂ-éh@cﬁ@ﬁééplwet—
pod (not shown) in some other 5 manner. If the
Seont FBESpEARAFERGt (RAVe S606R )a Wt ©Fmaes c%n@fe’étb@n of
it c d gr e rf
4mrt Qg%ecgﬁtEglcggg Sﬁ%?a%ﬁggéH ?ﬁ?vé? ves 17 andp
50penmageer10 ﬁétehersopumpédg@ﬂtnmq)dﬁktﬁmv&uﬁu@WtéeWet

I|ne 1 and flo assag 93, 52 ure into
Oor ool Forot 528 0hy b CRM T B i SR T Hhe HaRce
7t he wabl pi3dvandd pient Raesf ormati on for water flood

purposes. |If 14 repair or replacenent of pressure
8intensifier 99 is 15 required, it can be retrieved

alon @bt ra 1 qeq%er t
d| st %Pbl nqngg\%ﬁ?epr aﬁtﬁe%‘ger 1P 17 5 ?rt erhat e
10errbodairemt iBspshpwn by Bugw €9 &hkthugh D Gomponeiis 101,
that are the sane as i th%@flrst 20 enbodi nent are
u

T hunb8PEd LAY BARE29FRe “rounti g ‘1S stlemHes REQerion

12f rangimghen ver 2fir amenpokkihoR bkl 223N @M UARE el 1
frame menber or frame portion 113. 23 Jack mechani sns,

13suchaad Ryp8Patihec feynphdens o5 watry el hetweess. If

l4L§r?%8g§qrl%EeEe@ﬁgggmgﬁgP%%m§¥ggsuégsfﬁé%ngﬁ%qé%“ég is

15 required, it can be retrieved along with upper frame
16 member 81 without disturbing lower frame member 45.
17

18 An alternate embodiment is shown in Figures 8-10.

19 Components that are the same as in the first

20 embodiment are numbered the same. The mounting

21 system has a lower frame member or frame portion 111
22 and an upper frame member or frame portion 113.

23 Jack mechanisms, such as hydraulic cylinders 115,

24 extend between lower and upper frame members 111,

25 113. Hydraulic cylinders 115 move upper frame

26 member 113 relative to lower frame member 111 from
27 an upper position, shown in Figures 8 and 9, to a

28 lower position, shown in Figure 10. Lower frame

29 member 111 preferably has guide members on its lower
30 side for engaging upward facing guides on tree frame

31 upper plate 35, although they are not shown in the

32 drawings.



26 nenber 113 relative to |lower frame nenber 111 from

27 an upper position, shown in Figures 8 and 9, to a
WQ@00s08%e8 posi tion, shown in Figure 10. Lower PCEGB2®S/000725

menber 111 preferably has gui de nmenbers on its | ower

30 side for engaging upward facing guides on tree

frame 31 upper plate 35, althetigh they are not shown

in the 32 drawi ngs. WD 2005/ 083228 PCT/ GB2005/ 000725

127 1 2 Mandrel 117 is rigidly nounted to upper frane

menber 3 113 in this enbodi nent and has a manifold

2por t Mamderl 4171 S suppeyi BRA tdiatt €@nbectspé P eUbhet member
line 101, 5 which in turn | eads from pressure

3 nt eRdidf |lé1r o6 %\WWHW ehlaqla}v manpbsidi pastion on
over |

4111 l&ﬁen %Eﬁgr %ﬁgﬁ%%he Mﬁ%%éggggl?ﬁgbﬁomé

Sposi wihdrch SJIDO\IW]JI‘I’Q JJeradé giﬂcm Janemmdeé einddrsexiendsr

down into %p engage with the receptacle of choke
%ody P¥8P 7 %ﬂerla?t e b LPhed s@EBRJOr within a
7enbodicrent; 1 spriessWer 13 dnd ensifdLr1 P9, | SWHQHnﬁ}f?SeLO
upper frane nmenber 113, 14 and upper and | ower fTrane
Smenbéramel Zenbelr drle I®veowdred as howrtposrr@z’diaul i shown
cylln er ) I 16 support upper fr 113
| n tl%g1 5% ]e}“lr% \;ﬂolposm reli %(.)]”:je?gﬁ%%dﬁS ahd Jgﬂ?
10post endhggiticthe whiGH heleamﬁﬁwa@m Oof I €o k& aApBYPPE!
plate 35, as 19 shown in Figure 9. CGuide nenbers (not
Ishown) 20 provide fine alignment of |ower frane nember
12111 as 2% id éﬁﬂﬁ¥6ﬂﬂ6ﬁ'%ﬁéfééE@h&pgﬁﬁ #LALE: 3
| oner 22 eng) mandrel 117 will be sﬁ%oed g%b?%rgggure
l%hokénﬁ@@ymfz&rz:% Themawdreall ic wybenderand Isembéowll3,

14IPPeL L 86 . 24, PRSI Lo TRYR, downpes d 5l oWy,

15 lowered as a unit. Hydraulic cylinders 115 will

16 support upper frame member 113 in the upper

17 position. Guidelines 43 and guide posts 41 guide
18 the assembly onto tree frame upper plate 35, as

19 shown in Figure 9. Guide members (not shown)

20 provide fine alignment of lower frame member 111 as
21 it lands on tree frame upper plate 35. The lower

22 end of mandrel 117 will be spaced above choke body

23 23. Then hydraulic cylinders 115 allow upper frame
24 member 113 to move downward slowly. Mandrel 117

25 engages choke body 23, and clamp 51 is actuated to

26 clamp mandrel 117 to choke body 23. Locks (not

27 shown) lock lower and upper frame members 111, 113
28 to the tree frame of tree 13.
29

30 Figs 11 to 13 show a third embodiment of the
31 invention. Fig 11 shows a manifold in the form of a

32 subsea Christmas tree 200. The tree 200 has a



25 engages choke body 23, and clanp 51 is actuated to
26 clanmp mandrel 117 to choke body 23. Locks (not 27

W@ badfy32kock | ower and upper frame nenbers 111PCWEGB2002800725
to the tree frane of tree 13. 29 30 Figs 11 to 13
show a third enbodi nent of the 31 invention. Fig 11
shows a manifold in the formopga 32 subsea Christnas
tree 200. The tree 200 has a WD 2005/ 083228
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2 emowed,crardthea dlawpaids oéeadiagoteda phaduciienpwi-Rg
outlet 206. The tree 4 has an upper Elate 207 on

hi ch-S8E N tift 6 FIRAUGE 1 Hnl BY oMt L Be? 0808 Theotree
phown), ang, f | - he,.gui S

ext enda vert i‘%elrslﬂ%ep\%aéﬁ?} rz%%(t:%egjtﬂrgefggﬁ%lﬁgrg E%ége
207. “Thennt Meewrg’ alesot suppoltwo aslcond f ohndodohe 305de9

0 Figs 1 nd al so, show a f 220 (e.g. a skid)
1 1| g I e 1B Sootedmet TV art 920 HaEtacBasy
A2 t R LOPIA:586 HHY eer&l angt € PESDEr 50222 whichace

13 cross-1linked by perpendicul ar %grs 224 such thaf

& he 2pDECHPAE S PYréehtidle medwbe uZ@5. Further cross

¢t5 lI'inking arched nenbers 226 connect the outernpst of
16 the bars 222, the arched nenbers 226 curving up and

1017 ovErgst He base 18 dhe feteoe 220rad8 249 Lecated akid)
appraoximately the four corners of the 20 frame 220 are
LG0T dd e Pod i To tHes phs@e242Br hpgea base
14 rame n220 QA ife 2248 e HH fer & unaeb s 2392224 3ER are
adapted to receive the guide legs 210 to provide 23 a
13 i r stcyass-dilinkgdy lno rseerdd i gnbentbaeansd?4 Thech that the

14 base has a grid-like structure. Further cross-
15 linking arched members 226 connect the outermost of

16 the bars 222, the arched members 226 curving up and

17 over the base of the frame 220.

18

19 Located at approximately the four corners of the

20 frame 220 are guide funnels 230 attached to the base
21 of the frame 220 on arms 228. The guide funnels 230
22 are adapted to receive the guide legs 210 to provide
23 a first (relatively course) alignment means. The

24 frame 220 is also provided with four “John Brown”

25 legs 232, which extend vertically downwards from the

26 base of the frame 220 so that they engage the John
27 Brown feet 208 of the tree 200.

28

29 A processing apparatus in the form of a pump 234 is
30 mounted on the frame 200. The pump 234 has an

31 outlet and inlet, to which respective flexible

32 conduits 236, 238 are attached. The flexible



24 frame 220 is also provided with four "John Brown"
25 legs 232, which extend vertically dowwards from

wo b@s/ogR2pase of the franme 220 so that they enpEmyeBRivs/000725
John 27 Brown feet 208 of the tree 200. 28 29 A
processing apparatus in the formof a punp 234 is 30
nmounted on the franme 200. The pynp 234 has an 31
outlet and inlet, to which respective flexible 32

conduj ts, 236, r attached. The, fl exij
15005 653538 S 2005 b00 08 ' 20 HTbnatt 8} 29, F9akhe
2CUr veaisk afplare fpamal 12610, t dheing daserofat heobpatBat
220, forming a partial loop that 3 curves around the
3punp CEIA EEhESOVISROWRS PUMRy 2139 | (bastarslepvheln| fig 13) -
conpl , flexi-hl.e Go it 5 : 8 ;
4bent A\?tetr‘:étlji g%%r)}tyggv\ﬁ\ﬁa &%,teev\hler ’th%)lle g%%ﬁ?é%t ctg‘%sgﬁts
5 nl e3&nd 288 eutd eenaf vemiipaigly deoverdeade, 240ettothey
described in nore detail 8 below).._ The piping |,
G nt eFPRCEZ4F9 &1t Hé‘h@rtoraélcb asrbs‘blé‘hjof%ﬁ ¢ o$n R’ﬁ%%ﬂn’p
7234 QR thealean® 022Q Py d R s 0 hd&xi bl fo £oNGH £ $1 236,
238, and is not rigidly fixed 11 relative to the
8f r ambed2@.) -BeFdugs @ b niche nite ff s b2 40 tis othehefore
conduits 236, 8, the pipin [ nt 40 n
Frove SHOTK LR i B e SR Fase it offefia pdnay the
10220 (filesibilr tdechdrisz Bl JB@neawd 15 ko ddyiabg Faxed
the direction perpendicular to this 16 plane
Hever ticdatly s dFitger1fyran 44 s erbodinentt 49 the
1200NdYirtes 1236 5 238 1S d YRIkAld ¥s S 86 PiPEStnangdipify
the flexibility is due to the curved shape of the 19
1ZonduinterX3¢e 238, cand Mdve odspeet tve Blageeof20he base
poi nt f s ensi fromthe p 234 h 1
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16 plane (vertically in Fig 11). In this embodiment,
17 the conduits 236, 238 are typically steel pipes, and

18 the flexibility ié due to the curved shape of the
19 conduits 236, 238, and their respective single

20 points of suspension from the pump 234, but the
21 conduits could equally be made from an inherently
22 flexible material or incorporate other resilient
23 means.

24

25 A secondary conduit 250 is connected to the choke

26 body 204, as best shown in Fig 15. The secondary

27 conduit 250 comprises a housing 252 in which an

28 inner member 254 is supported. The inner member 254
29 has a cylindrical bore 256 extending therethrough,
30 which defines a first flow region that communicates
31 with the production wing outlet 206. The annulus

32 258 between the inner cylindrical member 254 and the



23 neans. 24 25 A secondary conduit 250 is connected

to the choke 26 body 204, as best shown in Fig 15.
wab@ssgendary 27 conduit 250 conprises a houBCTGB2®2/000725

in which an 28 inner nenber 254 is supported. The

i nner nmenber 254 29 has a cylindrical bore 256

extendi ng therethrough, 30 whggh defines a first flow

region that communicates 31 with the production w ng
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flow region that 2 communi cates with the production
3mﬁng branch 202. 3 4 The upper portion of the
45eCORMar yoe@Rduit 1230 ks %h%O'ged%c§I{k9§ P NOML LT 1hEy 5

cross-sec I ona VIGM/O Fig and’ connects e
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254 conprises two portions, for ease of
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prevent direct flow 20 between the first and second
13f| ow2Pégi ons. The 21 secondary conduit 250 is cl anped

14t0 the choke body

15 The inner member 254 is longer than the housing 252,
le and extends into the choke body 204 to a point below
17 the production wing branch 202. The end of the

18 inner member 254 is provided with a seal 259, which
19 seals in the choke body 204 to prevent direct flow
20 between the first and second flow regions. The

21 secondary conduit 250 is clamped to the choke body
22 204 by a clamp 262 (see Fig 12) that is typically

23 the same clamp as would normally clamp the choke in
24 the choke body 204. The clamp 262 is operable by an
25 ROV.

26

27 Also shown in Fig 15 is a detailed view of the

28 piping interface 240; the Fig 15 view shows the

29 piping interface 240 before connection with the
30 secondary conduit 250. The piping interface
31 comprises a housing 242 in which is supported an

32 inner member 244. The inner member has a



22 204 by a clanp 262 (see Fig 12) that is typically
23 the sane clanp as would normally clanp the choke in
wQ2ooshgs2ehoke body 204. The clanp 262 is oper abtBEGB008/000725
25 ROV. 26 27 Also shown in Fig 15 is a detailed view
of the 28 piping interface 240; the Fig 15 vi ew shows
the 29 piping interface 240 bgfore connection wth
the 30 secondary conduit 250. The piping interface 31
conprj .housi.ng 2 in which i orted.an .32,
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Sout emegipefracedd off ttie RNy 1902421t 2820 ake shaped to
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the views of Figs 11 and, 16 12. As shown in Fig 12,
1} he @ﬁﬁérzﬁ%%ﬁgﬁaf§?ﬁﬁ64tﬁ? %90%%%%nﬁa?§a%8n368t ghch
12 s stabhed imgde dherddner: i paper 244 of the

pi ping interface 240, and the 19 clanp 260 clanps the
13ousi ngs 242, 252 together. 20 The cylindrical bores

14256’ T%%‘i p%rpqut&ej.rnegeofj?ace 240 is shown connected to the

15 secondary conduit 250 in the views of Figs 11 and
16 12. As shown in Fig 12, the inner member 254 of the
17 secondary conduit 250 is stabbed inside the inner

18 member 244 of the piping interface 240, and the
19 clamp 260 clamps the housings 242, 252 together.

20 The cylindrical bores 256, 246 are therefore

21 connected together, as are the annuli 248, 258.

22 Therefore, the cylindrical bores 256 and 246 form a
23 first flowpath which connects the fiexible conduit

24 238 to the production wing outlet 206, and the
25 annuli 248 and 258 form a second flowpath which

26 connects the production wing branch 202 to the
27 flexible conduit 236.
28

29 A method of connecting the pump 234 to the choke

30 body 204 will now be described with reference to Fig
31 14.

32



21 connected together, as are the annuli 248, 258. 22
Therefore, the cylindrical bores 256 and 246 form a
wQ@osi08res f | owpat h whi ch connects the fl exi bl eP€CDOHB05/000725
24 238 to the production wing outlet 206, and the 25
annuli 248 and 258 forma second flowpath which 26
connects the production wing bganch 202 to the 27
flexible conduit 236. 28 29 A nethod of connecting
t he pu 4 1o the.choke 30 d 04 will now,be
%esc&ﬁgg&%%tﬁ$%ieg#?%&??%)%@@ %ﬁfoii.cgﬁnﬁﬁ lon of the
2005/0832 28 CH 1AM KOS 25 1838td1ked 1AALBROWS JIRE Hhody
tree 200 before connection of the 2 punp 234, with a
Zhoké®installed in the choke body 3 204. 4 5 The
production wing valve is closed and the choke C 6 is
renmoved, as shown in Fig 14B, to allow access to 7
% he iTteendm—rduaft itdre whokevdbdy 2804c1dbéd b8d8the choke C
ypicaluy done usin% conventi opal . choke change out 9

ool i'rfy V%ﬁﬂmﬂﬂ. @RWD]ﬂ?ngglk%?shEﬁsa@ﬁ@W access to
secongar i reendwit 250 heidgh il houer 64 ont @ﬂﬁgeigmke

body 204. This can also be 13 done using the sane
& hok & yeH@ede voglontoolsdingy  cRitevertdiseebndapyecohdupge out

#50 it%ogli%gfg(%ctggs%ogﬂl%@ choke body 15 204 by an ROV

oper at'i ng

17 Fig 14D shows the

l0secondary conduit 250 having 18 | anded on and engaged
w th the _choke body 204, and, 19 the piping interface
11240 Béidngd Kupdeyifertlsy Gty conduit 250 being

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

lowered onto the choke body 204. This can also be
done using the same choke change out tooling. The
secondary conduit 250 is clamped onto the choke body

204 by an ROV operating clamp 262.

Fig 14D shows the secondary conduit 250 having
landed on and engaged with the choke body 204, and
the piping interface 240 being subsequently lowered
to connect to the piping interface 240. Fig 15
shows a magnified version of Fig 14D for greater

clarity.

The landing stage of Fig 14D comprises a two~stage
process. 1In the first stage, the frame, 220 carrying
the pump 234 is landed on the tree 200. The guide
funnels 230 of the frame receive the guide legs 210
of the tree 200 to provide a first, relatively
coarse alignment. The John Brown legs 232 of the
frame engage the John Brown feet 208 of the tree 200

to provide a more precise alignment.



20 to connect to the piping interface 240. Fig 15 21

shows a magnified version of Fig 14D for greater 22
w@bk@siosdp2s 23 24 The | andi ng stage of Fig 14D POIpBR®ES00725

a two-stage 25 process. In the first stage, the

frames 220 carrying 26 the punp 234 is |anded on the

tree 200. The guide 27 funnel$3230 of the frane

receive the guide legs 210 28 of the tree 200 to

prOV| first I tlvel 29 coarse, al i ganent he
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preci se alignment. 32 WO 2005/ 083228 PCT/ GB2005/ 000725
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22 brggglglgat%% engqge Itgvya gBﬁ W@&?Mﬁf%ﬁg@‘sﬂg”

3 25 the clanp 2
50onn@mbhamesT@eowW@tatageﬁbOﬂnsoﬁa©Mn@r®@ES5cés of the
provi des protection, t he mating surfaces, of the

% ecof G5 SGSHd Gpd 2) R Jipt iyt R er Faker baoe 24{0

7and  ighqali$0 aAket %%%etct&% eheke 204 P4t '§§£@I$M1£Pf the

8 mating surface of the choke 204. I'mstead of Tandin
89 t haweftiage sawd acenwdc thityeg ahteekepi 0 g |Iﬂ$¢¢@@eoﬂ4ban0ing
and 0 nd [ a_Si Ie anenent
oul STEananmt, BRIt 3 IS IEYAIPlar bt e 2o

10i nt eshacec24bdang chedsacornaary giﬁguétméﬁéhémmiiﬁhlch
whi ch cqul d al so danage t he choke 204, the two-stage

1114 c6RMES iI9GRaEEC ithet 4089 S8 TEH IRt THRED bl ? o BRL 1S
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suspended on the 18 curved flexibl e conduits 236, 238

13a||ow§1pmec§w§ﬁn@lso damage the choke 204, the two-stage

14 connection facilitates a controlled, buffered

15 connection.

16

17 The piéing interface 240 being suspended on the

18 curved flexible conduits 236, 238 allows the piping
19 interface 240 to move in all three spatial

20 dimensions; hence the flexible conduits 236, 238

21 provide a resilient suspension for the piping

22 interface on the pump 234. If the piping interface
23 240 is not initially accurately aligned with the

24 secondary conduit 250, the resilience of the

25 flexible conduits 236, 238 allows the piping

26 interface 240 to deflect laterally, instead of

27 damaging the mating surfaces of the piping interface
28 240 and the secondary conduit 250. Hence, the

29 flexible conduits 236, 238 provide a buffering means
30 to protect the mating surfaces.

31



19 interface 240 to nove in all three spatial 20
di mensi ons; hence the flexible conduits 236, 238 21
w@e@sioske2a resilient suspension for the pipi ngP@RGB2005/000725
interface on the punp 234. If the piping interface 23
240 is not initially accurately aligned wwth the 24
secondary conduit 250, the resghience of the 25
flexible conduits 236, 238 allows the piping 26
i nt eryf fd. eral | instead of 27 ..
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28 246 amdbwirhersetondary dirdubip25§. itdeseeacthead9 the
flexible conduits 236, 238 provide a buffering means
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the third enbodi nent is shown I n p
5 nt eefrgcalez24@nattesl ¥ dddendamyoeondui Th@50iandgt he

ree,200 are exactl the sanme as the Fig 11
imo&in(r%gﬁ%,racgn?%ﬂcq ?é%%kes SRRy | @%%‘P‘égt by~Pi ke
munbenstallledpiod Rheb tirdlee AR 240 3l £He S8EORHQN Y
conduit 250 are 7 installed on the tree as descri bed
8 or EA®OFigert- 8 enbodinent. 9 10 However, in
ocontrast with the Fig 15 enbodi nent, the 11 Fig 16
enbodi nent conprises a frane 320 that does 12 not

10car r Yiowepenp. ilnstoeddasttherifataneha8201 4 s1d3eoaided:, the

wi th _two.flow hubs 322 (only one shown) 14 that are
llconné%@é 6{§HF§§§€5¥5 éﬁ?%ﬁ%EW%?l%e ?&Ft%@olﬁh%t does
12pr ocessi ke raRPar g .r empl S omihe tFgg Jhhsis 16

connection is typically done as a final step, after
1317 t Reorigeel Madh divged low thd s rEe2 afrhiheomonsizewi bn

1418 betugen the pipingd nterface 240 and the secondary .

15 a processing apparatus remote from the tree. This
16 connection is typically done as a final step, after
17 the frame has landed on the tree and the connection
18 between the piping interface 240 and the secondary
19 conduit 250 has been made up. The processing

20 apparatus could be a pump installed on a further

21 subsea structure, for example a suction pile. A

22 replacement choke 324 is also provided on the frame,
23 which replaces the choke that has been removed from
24 the choke body 204 to allow for insertion of the

25 inner member 254 of the secondary conduit 250 into
26 the choke body 204.

27

28 The replacement choke 324 is connected to one of the

29 hubs 322 and to one of the flexible conduits 236,

30 238. The other of the flexible conduits 236, 238 is
31 connected to the other hub 322.

32



19 conduit 250 has been made up. The processing 20
apparatus could be a punp installed on a further 21

W@ iwses3288 ruct ure, for exanple a suction pil e. PEI/&B2005/000725
repl acenent choke 324 is also provided on the frane,
23 which repl aces the choke that has been renoved from
24 the choke body 204 to allowsfor insertion of the 25
i nner menber 254 of the secondary conduit 250 into 26

t he The [e nment choke 324
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15 the gui de pipe 324 could be replaced by gui d %
L3nenbérd with asreré §hiedsreendeasmeand.nioimeBrafnthd 7

14|egSPQElLBelﬁtgr}écgnEq%l”EQE QHWJ 'ggggflve embodiment,

15 the guide pipe 324 could be replaced by guide

16 members such as the guide funnels and John Brown

17 legs of the Fig 11 embodiment. In further

18 embodiments, both the guide pipe 324 and these

19 further guide members may be provided.

20

21 In use, the well fluids flow through the choke body
22 240, through the annuli 258, 248, through flexible
23 conduit 238 into one of the hubs 322, through a

24 first jumper conduit, through the processing

25 apparatus (e.g. a pump) through a second jumper

26 conduit, through the other of the hubs 322, through
27 the replacement choke 324, through the flexible

28 conduit 236 through the bores 246, 256 and to the
29 production wing outlet 206. Alternatively, the flow
30 direction could be reversed to inject fluids into
31 the well.

32



18 enbodi nents, both the guide pipe 324 and these 19
further guide nenbers may be provided. 20 21 In use,

wo basned2bs f | ui ds fl ow t hrough the choke body PRI/&8905/000725
t hrough the annuli 258, 248, through flexible 23
conduit 238 into one of the hubs 322, through a 24
first junper conduit, through3t®he processing 25
apparatus (e.g. a punp) through a second junper 26

1 condui fyrtHymough dheatotherembolifeAubs s328owhhrough
27 the repl acement choke 324, through the flexible 28

2 condiitts 23 ahitsiigh thevdoy e8inasarobe ahe £69t B& 29
pro g t t a e W
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1 Afurther alternative enbodinent is shown in Fig 17.
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®  he BrHer HiRsib ?e%E%OBn k Fepﬁﬁénﬁ‘hé%erface
9 gui dei(pi pe at the connection to the pi ping interface
9 240. 10 11 The principal difference between the
0 enbodi ments of 12 Figs 17 and 16 is the provision of
an s e
T e R G e ey
12 of tHiegd Ilekidsice 16 5. corthiipre@8sand hénsr theupbsinti on

13 01 the, Pl Lo 46 datertace; 240z, The, 2t Uating."sans
14 the frame to control the movement of the flexible
15 conduit 238 and hence the position of the piping
16 interface 240. The actuating means has the form of
17 a hydraulic cylinder, more specifically, a swivel
18 eye mounting hydraulic cylinder 326. The hydraulic
19 cylinder 326 comprises two spherical joints, which
20 allow the lower end of the hydraulic cylinder to
21 swing in a plane parallel to the plane of the frame
22 320 (the X-Y plane of Fig 17). The spherical joints
23 typically comprise spherical eye bushes. The swivel
24 joints typically allow rotation of the hydraulic
25 cylinder around its longitudinal axis by a total of
26 approximately 180 degrees. The swivel joints also
27 typically allow a swing of plus or minus ten degrees
28 in both the X and Y directions. Hence, the

29 hydraulic cylinder 326 does not fix the position of
30 the flexible conduit 238 rigidly with respect to the
31 frame 320, and does not impede the flexible conduit



17 a hydraulic cylinder, nore specifically, a sw vel
18 eye nounting hydraulic cylinder 326. The hydraulic

wQa 0spsizegler 326 conprises two spherical j oi nt BCT/aBR@k/000725
20 allow the | ower end of the hydraulic cylinder to 21
swing in a plane parallel to the plane of the frane
22 320 (the X-Y plane of Fig 137. The spherical joints
23 typically conprise spherical eye bushes. The sw ve

24 | oknt piLeal I tion of the hy ulic 25
PR L et g e L e e e
226 appraiimaheky d8fledegrees. The swi vel joints also

27 typically allow a swing of plus or mnus ten

degrees 28 in both the X and Y directions. Hence, the
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7al | pboee dhmeRskopstrdctddFbestFA showsd he dwidsaul ic

cylinder 236 in a 5 retracted position for |anding the
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320 t 2 .S retracted pQsition
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11cannot engage or 10 inpact with the secondary 250
during landing. 11 12 To nmake up the connection
12bet wegnmbRe BpPtAE ddnhaterbace24RaNdHhNg gacQNdary
conduit 250, the 14 hydraulic cylinder is extended;
13t he értenfege184poandi bhei seshowativh RnguEZB 290 tthe

14SXt eggggﬁégieogzmgaert hg BLPLDG It §41A¢8 240 npw

15 ngaposition is shown in Fig 17B. 1In the extended

16 position, the piping interface 240 now engages the
17 secondary conduit 250. The pressure in the

18 hydraulic cylinder 326 is now released to allow the
19 clamp 260 to be actuated. The clamp 260 is actuated

20 by an ROV, and pulls the piping interface 240 into
21 even closer contact with the secondary conduit 250
22 to hold these components firmly together.

23

24 This invention has significant advantages. In the
25 first embodiment, the lower frame member and mandrel
26 are much lighter in weight and less bulky than the
27 upper frame member and pump assembly. Consequently,
28 it is easier to guide the mandrel into engagement

29 with the choke body than it would be if the entire
30 assembly were Jjoined together and lowered as one

31 unit. Once the lower frame member is installed, the

32 upper frame member and pump assembly can be lowered



17 secondary conduit 250. The pressure in the 18

hydraulic cylinder 326 is now released to allow the
waoo0sisazps 260 to be actuated. The clanp 260 i SPEDGBaG084I00725

20 by an ROV, and pulls the piping interface 240 into

21 even closer contact with the secondary conduit 250

22 to hold these components figgly together. 23 24

This invention has significant advantages. In the 25

first, [ t r.frane menber  and ndr el
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LY 29%§&p§32%§'@ / GB2005/ 000725 38,1 with a |esser
chance of damige Y& tHE S5 da2° eybit pRBREL TRe2Upper
7end olamshe mendeelt ing rdgoete S, and strong enough to
wi t hstand acci dental inpact by 4 the upper frame
8renber. The two-step process thus 5 makes
I nst at c ier. optional gquide 6
renbers Forokar prSEtueH Adua ohreht T8MagsraoF the
1l0damageuns isgatiyisg esunifaces. sofchdhensmyaht et URPStgand
11I over, 1;nraams menbers of .the 10 nmounting system of the
second 88bodPmEAE &£F6itd NP1 SYATRRET § heh@eaeipgel and
12sur f anesretephecnendrel and 12 the receptacle. 13 14
Wil e the invention has been shown in only a few of
1315 jts forms, it should be apparent to those skilled

14N While the invention has been shown in only a few of

15 its forms, it should be apparent to those skilled in
16 the art that it is not so limited but is susceptible
17 to various changes without departing from the scope
18 of the invention. For example, although shown in

19 connection with a subsea tree assembly, the mounting
20 apparatus could be installed on other subsea

21 structures, such as a manifold or gathering

22 assembly. Also, the flow interface device mounted
23 to the upper frame member could be a compressor for
24 compressing gas, a flow meter for measuring the flow
25 rate of the subsea well, or some other device.

26

27 In the third embodiment, protection of the

28 connection between the piping interface 240 and the
29 secondary conduit 250 is achieved by the two-step

30 connection process. Additional buffering is

31 provided by the flexible conduits 236, 238, which
32 allow resilient support of the piping interface 240



16 the art that it is not so limted but is
susceptible 17 to various changes w thout departing

wo p@si0832e8 scope 18 of the invention. For exanptEGB2005/000725
al t hough shown in 19 connection with a subsea tree
assenbly, the nounting 20 apparatus could be
install ed on other subsea 21 ﬁ%?uctures, such as a
mani fol d or gathering 22 asse y Al so, the flow

|nterf devi ce unt ed r frane menper
cou|6eg8%év€oﬁﬁréggoPWW9/t 4 esgfﬁﬁwb%% ChefpoRing
et e nftef-raRas puiong o AR Wd aw 261 r’@ﬁﬁe@fdirﬂ§n§ﬂgﬁ§a In
wel |, or sone other device. 26 27 In the third
3enbo@Renembaémesttison eyen g <28 orratt foh dedweeffering
t he [ rfa 24Q and th econdary condU|t
4250 %seag%Fégggdbu%gﬁg %n %t %? %ﬁpcé%%%%tY%n

5pr oceseciAddiyt Ic@lﬂla|roth'cﬁ'1%r llmag:aﬁl&il Pf ovhslesi Hynd he
flexible conduits 236, 238, which 32 allow resilient
Ssuppefit SEEaCRe 2A0pPRE ititSe IGoRdE P4 WY Yo s ng39egondary
7PCT/ GB200%400@425 39 1 relative to the punp/the

frame, allowing the piping 2 interface 240 to nove in
Ball three dinensions. In 3 sone enbodi ments, even
greater control and buffer are ac eved usi n

et odiPah RS < gheo e R frec uty, Sl Timerpoa fa

10l ocawii@hoot HReapipnRY & omterd are 4 b anthd t Snvention.
connectlon with the secondary 7 conduit 250. 8 9
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15~ the replacement choke could be located in the
16 flowpaths before the first flow hub, so that the
17 fluids pass through the choke before being diverted
18 to the remote processing apparatus. The replacement
19 choke could be located at any suitable point in the
20 flowpaths.

21
22 Furthermore, in all embodiments, the flowpaths may
23 be reversed, to allow both recovery and injection of

24 fluids. In the third embodiment, the flow
25 directions in the flexible conduits 236, 238 (and in
26 the rest of the apparatus) would be reversed.

27
28 A replacement choke 324 could also be used in the

29 other embodiments, as described for the Fig 16
30 embodiment. The replacement choke 234 need not be
31 provided on the frame.

32



15 the repl acenent choke could be located in the 16
fl owpat hs before the first flow hub, so that the 17

wo basss2plass t hrough the choke before bei ng di REF/GBR005/000725
18 to the renote processing apparatus. The repl acenent
19 choke could be located at any suitable point in the
20 flowpaths. 21 22 Furthernn&% in all enbodi nents,
the flowpaths may 23 be reversed, to allow both

1r econely eabddingeeki of ehe 24idriti dsn dauldiend hbrelvided
enbodi nent, the flow 25 directions in the f|exible
2conduiits QSSUlQSSP%Qﬁd SHchog st Hd alesthayfn the Fig 16.
apparatus) woul d be reversed. 27 28 A repl acenent
choke 324 could al so be used in the 29 other
denbodnnmeftsrnasidesembbddmeart st,hec e gpdtzBing means of
enbodlneng The | acenent, _.choke 234 need not be, 31
Sor ovFd8d L0n-EnBOF T AFES S35 TWAY2005 DR o e mounting
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in the X-Y plane. In fufther 11 énbodinents, this
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14 238. The flexible conduit 238 could then simply be

15 raised and lowered as desired by pulling and

16 releasing the tension in the cable. 1In a further

17 embodiment, the hydraulic cylinder could be replaced
18 by a screw jack, also known as a power Jjack, a first
19 screw member of the screw jack being attached to the
20 frame, and a second screw member being coupled to

21 the flexible conduit 238. Operating the screw jack

22 also raises and lowers the end of the conduit means,
23 as desired.

24

25 Although the above disclosures principally refer to

26 the production wing branch and the production choke,
27 the invention could equally be applied to a choke

28 body of the annulus wing branch.

29

30 In the Fig 11 embodiment, either of the conduits

31 236, 238 could be attached to the inlet and the

32 outlet of the pump 234 and either may be attached to



14 238. The flexible conduit 238 could then sinply be

15 raised and | owered as desired by pulling and 16
w0 edosmsizer) the tension in the cable. In a furtPer/GBZ005/000725

enbodi nent, the hydraulic cylinder could be repl aced

18 by a SCfEMIJaCk al so known as a power jack, a

first 19 screw nenber of the 8érew jack being

attached to the 20 franme, and a second screw nenber

bei ngheouplled toRthcheoddlexi bbe thadbipiAg8interface

Cperg ng the screw jack 22 also raises and |owers

& -of the conduit means, 23 as desired. 24 25

Al t hough t he above di scl osur es principally refer to

26 the production wing branch and the production
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hok 28 body th 1ann lLus wing branch. 29 30 In
T he Bg CPF e JARHRL e (HIE BFOTReS CoRdiPPera35 236,
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at | east one of: a ; a process fluid 7 turbine;
10 nj e&EEHE &rtaﬁ??a T ic&OR P BEE PO SUSPPAFSRERE a
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12appaﬁ@@@§até@@stamria@mlma@rreeme$ﬁpaqqta@@amp@satus,
300”5'%t1%%ys %“c%%”%ﬂp FRRALAL LS %%y&goéae%ra“o”

appar at us; er separation appara
14 separatlon apparatus.
15
16 The processing apparatus could comprise a pump or
17 process fluid turbine, for boosting the pressure of
18 the fluid. Alternatively, or additionally, the
19 processing apparatus could inject gas, steam, sea
20 water, drill cuttings or waste material into the
21 fluids. The injection of gas could be advantageous,
22 as it would give the fluids “1ift”, making them
23 easler to pump. The addition of steam has the
24 effect of adding energy to the fluids.
25
26 Injecting sea water into a well could be useful to
27 boost the formation pressure for recovery of
28 hydrocarbons from the well, and to maintain the
29 pressure in the underground formation against
30 collapse. Also, injecting waste gases or drill

31 cuttings etc into a well obviates the need to



13 solids separation apparatus; and hydrocarbon 14
separation apparatus. 15 16 The processi ng apparatus

W@ oubasespri se a punp or 17 process fluid turdi/e82005/000725
for boosting the pressure of 18 the fluid.
Alternatively, or additionally, the 19 processing
apparatus could inject gas, stgam sea 20 water,
drill cuttings or waste material into the 21 fluids.

The inj.ection of S, cqul.d be advant agepus 22 as it
woul gS%\(;Oeset h%efofqh% ds a'C'EI iqu}e' ,Slﬁ;ﬁﬁ?%@' tﬂgfﬁ:%céﬁspéfwﬁo
2punp exbmsddd tanen eofvistrararhias] t fedaRdgehfect of
addi ng energy to the fluids. 25 26 Injecting sea

ter into a well could be useful to 27 boost the
f or mah,ji.on Rressurg f Legover 2 d on :
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surfactants, refrigerants, "and 11 well fracturin
13chenegai®meTe processing apparatus 12 coul d al so
14c0nmprise injection water electrolysis

15 The processing apparatus could also comprise a fluid
16 riser, which could provide an alternative route

17 between the well bore and the surface. This could
18 be very useful if, for example, the flowline 206

19 becomes blocked.

20

21 Alternatively, processing apparatus could comprise
22 separation equipment e.g. for separating gas, water,
23 sand/debris and/or hydrocarbons. The separated

24 component (s) could be siphoned off via one or more
25 additional process conduits.

26

27 The processing apparatus could alternatively or

28 additionally include measurement apparatus, e.g. for
29 measuring the temperature/ flow rate/ constitution/
30 consistency, etc. The temperature could then be

31 compared to temperature readings taken from the

32 bottom of the well to calculate the temperature



13 equi pnment. 14 15 The processi ng apparatus coul d
al so conprise a fluid 16 riser, which could provide
w@pooalseesati ve route 17 between the wel | bor er@ndBR(v8/000725
surface. This could 18 be very useful if, for
exanple, the flowine 206 19 becones bl ocked. 20 21
Al ternatively, processing appagatus could conprise 22
separation equi pnment e.g. for separating gas, water,
23 s Ldebris racar bons. The separated 24
1conp%ﬁgﬁ%%sfncSﬁﬁgmb§d2¥%ﬁ§ﬁgﬁ'0P$u5?%g%%%g%f %ﬁ?e 25
2addi pirorals sphec eppacentis thul2f iRd1dhe PrPeessbAdwater
apparatus could alternatively or 28 additionally
3i ncl GdEChERSYPeFe RAVAFPS &t-us, e.g. for 29 neasuring
the tenperature/ flow rate/ constitution/ 30
consi stency, etc. The tenperature could then be 31
conpared to tenperature readings taken fromthe 32
bottom of the well to calculate the tenperature WO
2005/ 083228 PCT/ GB2005/ 000725 43 1 change in produced
fluids. Furthernore, the 2 processing apparatus could
include injection water 3 electrolysis equi prment. WO
2005/ 083228 PCT/ GB2005/ 000725 44 1 Clainms 2 3 1.
Apparatus for connecting to a subsea wellbore, 4 the
wel | bore having a mani fold and a choke body, the 5
apparatus conprising: 6 a frane adapted to | and on the
mani f ol d; ‘



7 a conduit systemhaving a first end for 8 connection
to the choke body and a second end for 9 connection

WO 2008/0§3208 €SSi ng apparatus; 10 wherei n the conPCi/GB2005/000725
system conprises a conduit 11 neans supported by the
frame; 12 wherein the frame conprises at | east one
frame 13 nenber that is adapted to |l and on the
manifold in a 14 first stage ®f the connection and
wherein the 15 conduit nmeans is adapted to be brought
li nt oCfllading 16 communi cation with the choke body in a
;fecond stage 17 of the connection. 18 19 2.
Apparatus as clained in claim1, further 20 conprising
3an agtuat hpgaFaans meunt f h
actuatlng %gans bei ng aégggggj%ng%rﬁﬁEEt%%géagcgﬁélbore’
dreanghientielfbgire benmmd catizoni wid am@ a 28hchkekeody, the

body ., aratus as clained in claim 2,
5where ﬁggﬁ%és €O%Pr&§Ffﬁb nmeans conprises at |east one

ehydraul i ca 2Zagyl iaad@te?&o 2% APPAEAtkS, ASoChai med
in any preceding claim 30 wherein the conduit neans

Tconpri ses@aCPREXilhl §YSFET: Sfdting 325 B 20951 083228
sPCT/ €B20@34900725 +4% %h%k%jtéﬁdaas Sl Rd.La £

claim4, wherein the 2 flexi conduit 1S arranged
% o baﬁﬁeecthen3t00ﬂn@ﬂmaa$aﬂhglﬁppamunus means and
ratus as clained in claim
lozhgrcgrgsngOdgln the coﬁ@%f% sygiem comprises a condult
11 means supported by the frame;

12 wherein the frame comprises at least one frame
13 member that i1s adapted to land on the manifold in a
14 first stage of the connection and wherein the

15 conduit means is adapted to be brought into fluid
16 communication with the choke body in a second stage
17 of the connection.

18

19 2. Apparatus as claimed in claim 1, further

20 comprising an actuating means mounted on the frame,
21 the actuating means being adapted to bring the

22 conduit means into fluid communication with the

23 choke body.

24

25 3. Apparatus as claimed in claim 2, wherein the
26 actuating means comprises at least one hydraulic

27 cylinder.

28

29 4. Apparatus as claimed in any preceding claim,
30 wherein the conduit means comprises a flexible
31 conduit.

32



6 wherein the flexible conduit has an end that is 7
fixed relative to the frame and an opposite end that
w@2008/0smeeabl e relative to the frame. 9 10 7.PCT/GB2005/000725
Apparatus-as clained in any of clains 4 to 6 11 when
dependent on claim 2, wherein the actuating 12 neans
is adapted to nove the novable,end of the 13 flexible
conduit relative to the frane ? bring it 14 into
qui% comuni cation with the choke body. 15 16 8.
Iapparat us &93QiUseds wldiaied 7inwhbadhndt hehdZein the
ct uatji-Qn yyean: I.5€ east. one i ve]. devi ce
A e R S e S e REE Y TRaP b ¢ 30
Scond@ionniertiore dfhameorerdinensi@ins 20d424h8. choke body.
Apparatus as clained in any of clains 4 to 8, 22
4wherein the flexible conduit is resilient. 23 24 10.
5Apparat us ngpaladi@eds 216138 %n ORI BL Ny tHE 255
flexible conduit is curved to provide resilience. 36
627 1vhemgpar &hegs fdexdbdiemedriduict dias 14, ahérehstt he

28 dit [ of .movenent of_the flexible conduit in
Tt he Eaggge%%%étgygggooF%thrfgﬁhéEf O dERR PRt aneR%| khat
gof 3@scawreebilen randtwher @i tHe cryature is in a
pl ane 31 perpendicular to the axis of connection to
provide 32 resilience in the connection direction. WD
200540832 20Q5/ 46 arat us
1Oas c?éine%épﬁggﬁggoggcfgggéé ﬁglffﬁ’%ﬁgﬁﬁgﬁﬁﬁ% he ©
1lconduhenneapsndenpr bseslevo £, exitdmeih condidisuating

12 means is adapted to move the movable end of the

13 flexible conduit relative to the frame to bring it
14 into fluid comﬁunication with the choke body.

15

16 8. Apparatus as claimed in claim 7, wherein the

17 actuation means comprises at least one swivel device
18 that allows movement of the end of the flexible

19 conduit in more than one dimension.

20

21 9. Apparatus as claimed in any of claims 4 to §,
22 wherein the flexible conduit is resilient.

23

24 10. Apparatus as claimed in claim 9, wherein the

25 flexible conduit is curved to provide resilience.

26

27 11. Apparatus as claimed in claim 10, wherein the
28 direction of movement of the flexible conduit in the
29 second stage of the connection defines an axis of

30 connection and wherein the curvature is in a plane
31 perpendicular to the axis of connection to provide

32 resilience in the connection direction.



5 6 13. Apparatus as clained in claim12, wherein each
7 of the two conduits is fixed at a respective end 8
wao bh@segf228 el ati ve to the frane and wherei n eacPCDGB2®5/000725
the two conduits has a respective opposite end that
10 is noveable relative to the frame. 11 12 14.
Apparatus as clained in any pr%%gdlng claim 13
wherein the conduit system further conprises a 14
ﬁecondary conduit that is connected to the interior
5 of the choke body and wherein the conduit nmeans i s
46 adgpte t econdary ui,t in the
17 sgggndq§%33£ q%e %%%ﬂgc |on 67c8 ng f1{%fe 4140 11,
Tonduittemamst o d:d’tHiLC:thl@Beél@ﬁycMm@rtiB@SSQQ@”@Q%&lb]l%
fondU|t 20 21 15. Apparatus as clainmed in claim?2 or
cl ai m %ﬁf%mereln the frame conprises a |lower frane
mmnber and 23 an upper frane nenber, the conduit
means bei ng 24 nounted on the upper frane menber, and
QMeréﬁwttﬁ?piﬁﬁtnﬁLﬁﬂ|QkPIM§m31nscmammted beh@@emnt%%ch
ower, per ers and is adapted to
'ane ﬁﬁggﬁégg%p 4 S e bt f vESEBCFR& VRORRE
a‘  ame: Heardrer ﬁ@lata&darﬂmgﬂéwefﬁ&ﬂguaﬁd"ﬁﬁ&%hﬂt Qathul,¢

nnqg%%atlon 29 with the choke bod

5/ 063328 PCAEIG010067 25 sSrIcive, OmppaJtEEUsnasthat

1ocl ai 7R 1y AN A5 o (e 6 ctuating means is
adapted to buffer tﬁ% connecgﬁg% f% @etmeen t he

llconduit neans and the choke body. 4 5 17. Apparatus

1288 Chﬁk”e%ﬁﬂgfaéﬁgngg C afﬁgé‘fﬁméﬁg preceding claim,

13 wherein the conduit system further comprises a

14 secondary conduit that is connected to the interior
15 of the choke body and wherein the conduit means is
16 adapted to connect to the secondary conduit in the
17 second stage of the connection to connect the

18 conduit means to the choke body via the secondary

19 conduit.

20

21 15. Apparatus as claimed in claim 2 or claim 3,

22 wherein the frame comprises a lower frame member and
23 an upper frame member, the conduit means being

24 mounted on the upper frame member, and wherein the
25 actuating means is mounted between the lower and

26 upper frame members and is adapted to move the upper
27 frame member relative to the lower frame member to
28 bring the conduit means into fluid communication

29 with the choke body.
30



6 | east one frame nenber of the first connection stage
7 conprises a |lower frane nenber, and wherein the 8
wa@ppansi2es further conprises an upper frame nmeP@EGB2009/000725
t he upper franme nenber and the |ower franme nmenber 10
havi ng co-operating engagenent nmeans for |anding the
11 upper franme nenber on the M wer frame nmenber. 12
13 18. Apparatus as clainmed in'claim17, further 14
conprising buffering neans provided on the frane, 15
1t he buf f etRrRrHeansadetiningdalnm ailadm didst aegeirs the

bet r ng_t C e L7 9. r at .
2 e raah e e e e MRREER, b opd el iyl A o
3 buf fleztiwegemedns ¢sngudvidednbebweenhehehoX@® lbawgr. and
upper franme nenbers to define a mninmum 21 distance
Ypetween the |ower and upper franme nenbers. 22 23 20.
5 Appaf Al UshGss €4 8h Fedsi g1 &l Abd 18 @R 1R, WheiRin i 24 he at
the bufferi'ng means conprises adjustabl e stops. 25 26
621. JWppar e Bsame ahemde noEl ahm Z0rstheosinedtheon Ztage
7buffe(5i %Srréasans ﬁo ri es t hreaded bolts. .28 .29%%%.
Appar ARIST 58 T af PRd” i - ARy BFUEFAr ne 17 PSS
8 wherghph it dien € onditt he 8YS6RPT COERr EBESpDeTCEFIRER! Ynediber,
conduit that is connected to the choke body and 32
2 wher'dth YPREE ohERNE REBPRY | 3nddhpEed Ot6 rcdRrEEt MEFOAD

10 2003/ 083228 PCILLB2003L 000423 4R+ 1 nkHG sSeReNdar 5
conduit 1n the éecond ét ag% g?mt ﬁe 2 connecti onl}%éolng the
11 conngeet herzonduetbaeans tloet hewehokkeam® bedyeari.a t he
secondary conduit. 4

12

13 18. Apparatus as claimed in claim 17, further

14 comprising buffering means provided on the frame,

15 the buffering means defining a minimum distance

16 between the frame and the tree.

17

18 19. Apparatus as claimed in claim 18, wherein a

19 further buffering means is provided between the

20 lower and upper frame members to define a minimum
21 distance between the lower and upper frame members.
22

23 20. Apparatus as claimed in claim 18 or 19, wherein
24 the buffering means comprises adjustable stops.

25

26 21. BApparatus as claimed in claim 20, wherein the
27 buffering means comprises threaded bolts.

28

29 22. Apparatus as claimed in any of claims 17 to 21,
30 wherein the conduit system comprises a secondary

31 conduit that is connected to the choke body and

32 wherein the conduit means is adapted to connect to



5 23. Apparatus as clained in claim?22, wherein the 6
secondary conduit is supported on the |lower frane 7
woreonhes3228 9 24. Apparatus as clainmed in any PCECGB0800725
claim 10 wherein the conduit system provides a
single 11 fl owpath between the choke body and the
processing 12 apparatus. 13 44 25. Apparatus as
claimed in any of clains 1 to 23, 15 wherein the
conduyj oV .a f.irst fl 6 fro he
1chokgh%o§§§%§g?ﬁg %ngéégiﬁﬁ'%ﬁﬁ%f%%%gkgﬁ%ga%% %fqéhe
2secondnhkowpanhtbr epnhke tproeessimiappagaisistd othd 8choke
the choke body., 19 20 26. Apparatus as clained in
3c|aiHPﬁg,V%ﬁe%@?nS?ﬁéndﬁfybéﬁﬂﬁﬁ¥”%ysten1conprises a
ghousing and an inner 22 hollow cylindrical nenber, the
i nner cylindrical 23 nenber being adapted to sea
Swi t h2d.t hepphokeubody c24iteddefr nelainf 23t Whewein the
region through the bore of 25 the cylindrical nepber
Sand S°SBEORAYSERARALE AFoW 8 PGt rf Nhel Gl LT
7bet weenpthe cylindrical nmenber 27 and the housing. 28
29 27. Apparatus as claimed in claim26, wherein the
830 first and second flow regions are adapted to

connegt especti Inl.et | he

2 pacest R Bohe arus Misoos) darpsg e il E aldl
10PCT/ @B2065h008&250ond8itl s¥s2&m Appariatass aassicl@igred in

any ecedi ng, cl aim wherein the, processin .
11appaEgPH§a%E B?EW?&@dﬁgﬁ Fh@ketbod and g%eggroce551ng
12 apparatus.

13

14 25. Apparatus as claimed in any of claims 1 to 23,
15 wherein the conduit system provides a first flowpath
16 from the choke body to the processing apparatus and
17 a second flowpath from the processing apparatus to
18 the choke body.

19

20 26. Apparatus as claimed in claim 25, wherein the
21 conduit system comprises a housing and an inner

22 hollow cylindrical member, the inner cylindrical

23 nember being adapted to seal within the choke body

24 to define a first flow region through the bore of

25 the cylindrical member and a second separate flow

26 region in the annulus between the cylindrical member
27 and the housing.

28

29 27. Apparatus as claimed in claim 26, wherein the
30 first and second flow regions are adapted to connect
31 to a respective inlet and an outlet of the

32 processing apparatus.



4 frame. 5 6 29. Apparatus as clained in any of

clains 1 to 27, 7 wherein the processing apparatus is
w@e@sioskees on a 8 separate subsea structure. 9PCT/GB3®5/000725

Apparatus as clained in any preceding claim 11

wherei n the processing apparatus conprises at | east

12 one of: a punp; a process fluid turbine; injection

13 apparatus; chemical injectionh apparatus; a fluid 14

ri ser; neasurenent apparatus; tenperature 15

lmeasurement apparatus; flow rate neasurement 16

17. .
220Pa5ELUSBANSELLULLOR TARY STIPN, ARRA AN 1T s

conS|sten neasur
3appawabus;nwaherpﬁepasaum@nammﬁﬂ&ﬂm§ is0piteh8id&d on the
separati on apparatus; and hydrocarbon separation 20
dappafaffi§- 21 22 31. Apparatus as clainmed in any
spreceding claim 23 wherein the franme includes guide
means that co- 24 operate with gui de nmeans provi ded on
6t he ﬁﬁnifép@araZEStaSabﬂ@ﬁmewejﬁr&n@u@ﬁtnld&ms 1 to 27,
nanlf . .26, .27 32. %ﬁ aratus as clained in
TorecEUFRELE G PRRaTE, AER TR Heeho ChaR @
8pr ovisded ram et Bapd8af kawRctiie .r epl acenent choke bei ng
connectable to 30 the conduit system 31 WO
92005/ 083228 PCT/ GB2005/ 000725 50 1 33. A nethod of
connegt i n ssing rat. yhse
L0 B e, SERE RS P o AR A G e,
llchokghkadyn tthe pethedscompripgiangitus comprises at least

12 one of: a pump; a process fluid turbine; injection
13 apparatus; chemical injection apparatus; a fluid
14 + riser; measurement apparatus; temperature

15 measurement apparatus; flow rate measurement

16 apparatus; constitution measurement apparatus;

17 consistency measurement apparatus; gas separation
18 apparatus; water separation apparatus; solids

i9 separation apparatus; and hydrocarbon separation
20 apparatus.

21

22 31. Apparatus as claimed in any preceding claim,
23 wherein the frame includes guide means that co-

24 operate with guide means provided on the manifold,
25 to align the frame with the manifold.

26

27 32. Apparatus as claimed in any preceding claim,
28 wherein a replacement choke is provided on the

29 frame, the replacement choke being connectable to
30 the conduit system.

31



4 landing a frane on the manifold and connecting 5 a
conduit system between the choke body and the 6
wQe@sesres1g apparatus, the frame supporting a BONGBRG05/000725
7 means of the conduit system 8 wherein the frame
conprises at least one frame 9 nenber that is | anded
on the manifold in a first 10 gqnnection stage, and
wherein the conduit nmeans is brought into fluid
conmuni cation with the choke body 12 in a second
lconnécti oft §e4ded ©F qp@qact#nme@h@ﬂogsssﬁagnegpamatus

| ai tu I n ns_ar mount ed
the ;Pr a%e S\M%esr g'e lgvrog:ferf athhe %%?nﬁﬁaor%cﬁﬁgéggt ﬁem§Pé;§Old
3of aendati Iﬁ@lo]éb? ey adiheatrdith s adsmp 01 BEhgg the

4condwt ans into 18 fluid conmunication with the .
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14 34. A method as claimed in claim 33, wherein

15 actuating means are mounted on the frame, and

16 wherein the method includes the step of actuating
17 the actuating means to bring the conduit means into
18 fluid communication with the choke body.

19

20 35. A method as claimed in claim 34, wherein the
21 conduit means comprises a flexible conduit, one end
22 of which is moveable relative to the frame, and

23 wherein the method includes actuating the actuating
24 means to move the end of the flexible portion

25 relative to the frame to bring it into fluid

26 communication with the choke body.

27

28 36. A method as claimed in any of claims 33 to 35,
29 wherein the conduit system further comprises a

30 secondary conduit that is connected to the choke

31 body and wherein the method includes the step of
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wherein the frane conprises a | ower frane nenber and
wG2@s/08per frame nenber, the conduit means beP@GB2005/000725

supported on the upper franme nmenber, wherein the 8
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10 the step of actuating the actuation nmeans to nove
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15 38. A method as claimed in claim 33, wherein the at
16 least one frame member of the first connection stage
17 comprises a lower frame member, and wherein the

18 apparatus further comprises an upper frame member,
19 and wherein the method includes the step of landing
20 the upper frame member on the lower frame member.

21

22 39. A method as claimed in claim 38, further

23 including the step of buffering the connection

24 between the choke body and the conduit means.

25 “

26 40. A method as claimed in claim 39, wherein stop
27 means are provided on the lower frame member, and

28 the connection is buffered by adjusting the stop

29 means to define a minimum distance between the

30 manifold and the lower frame member.

31
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13 wherein the method includes the step of connecting
14 the conduit means to the secondary conduit in the

15 second stage of the connection.

16

17 43. A method as claimed in claim 42, wherein the

18 method includes the initial steps of removing the

19 choke bonnet and connecting the secondary conduit to
20 interior of the choke body.

21

22 44. A method as claimed in claim 43, wherein the

23 choke bonnet is removed and the secondary conduit is
24 installed by choke bonnet changing equipment.

25

26 45. A method as claimed in claim 43, wherein the

27 secondary conduit is supported on the lower frame

28 member.

29

30 46. A method as claimed in any of claims 33 to 45,
31 wherein the conduit system provides a first flowpath

32 from the choke body to the processing apparatus and
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48. A method as claimed in any of claims 33 to 46,
wherein the processing apparatus is provided on a
separate subsea structure and the method includes
the step of connecting the conduit means to the
processing apparatus after landing the frame on the

manifold.

49. A method as claimed in any of claims 33 to‘48,
wherein the method includes the step of connecting a
replacement choke with the conduit system so that
fluids flowing through the conduit system also flow
through the replacement choke.

50. Apparatus for connecting to a subsea wellbore,
the wellbore having a manifold and a choke body, the
apparatus comprising:

a frame having a conduit system, the frame
being adapted to land on the tree, the conduit
system including a first end which is adapted to

connect to the choke body such that the conduit is



2 choke body, and a second end connectable to a 3
processi ng apparatus; 4 wherein the frame conprises
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8 51. Apparatus for connecting to a subsea wellbore,

9 the wellbore having a manifold and a choke body, the

10 apparatus comprising:

11 a frame adapted to land on the manifold;

12 a conduit system having a first end for

13 connection to the choke body and a second end for
14 connection to a processing apparatus;

15 wherein at least a part of the conduit system

16 is supported by the frame;

17 wherein the conduit system comprises at least
18 one flexible conduit having an end that is moveable
19 relative to the frame to make up a communication

20 between the processing apparatus and the choke body.
21

22



