WO 2005/ 083228 1 PCT/ GB2005/ 000725 1 Connecti on
System for Subsea Flow Interface 2 Equipnent 3 4 This
invention relates in general to subsea well 5

P Lon, and in particular to a connection_system
6&?%5&208%&%cti ng flow interflace equi pnent, su ﬂﬁgg:ﬂgﬂgﬂmzs
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 20051083228 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 body and a 6 second end for connection to a
priocesSbngeapiar diwssem Fowh8ulesaa t kow ofrdhgnfagest em

c nprlags.%ncgndU|t B nmeans supported by the franme; 9

erei nme conprises at | east one frane
3
4 This invention relates in general to subsea well
5 production, and in particular to a connection system
6 for connecting flow interface equipment, such as a
7 punp to a subsea Christmas tree assembly.
8
9 A subsea production facility typically comprises a
10 subsea Christmas tree with associated equipment.
11 The subsea Christmas tree typically comprises a
i2 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
conduit neans is adapted to be brought into fluid 13
communi cation with the interior of the choke [

W9 20508¥Fhd stage of the connection. 15 16 gﬁ@gﬁxkgwwns
t wo- st age connection provides the advantage that 17
damage to the mating surfaces between the conduit 18
nmeans and the flow Iine of theZtree assenbly can be

19 avoided whilst the franme is being | anded, since at

20 | easbsaapael lbdre hetlter arel ho teakded nsefomant Fela 1and

connect i e EUEQQ% he 22
i%terlorggkgt%§8§hdi yqﬁéeu fa%ge the 23

t - st age aoﬁnemélaﬁapm¢$ t® Tarid em am@ maauéoﬂdthe

24 mating surfacge The t stage c ti.Q o 25
ptotects t Re® 8H§R%t|?%sefﬁ aovrﬁrg;ar‘?aglr\%k% s? ?P}§ 26

f$ ame dosinkektignl aadesk irfteflalrdr ciff athe tdhlek.ﬁabbtig agd a
surface of the chke i S rotected 28
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and can be | anded on the tree with the 32 frane.
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boosted/ injected with
a second stage of the 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 fiame is being landed; in particular, the mating

27 surface of the choke is protected.

28

29 In some embodiments, processing apparatus e.d.

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
11 alternatively be used to inject fluids into the

well 12 using the outlet flowine as an inl

WP281/984288 pr ocessi ng apparatus, e.g. subsea gﬁ%&,}’;"“i’é"%m
flow neter, etc. is quite heavy and bulky. In 16

enbodi ments where heavy/bul ky apparatus is carried 17
by the frame, the risk of danmage to the mating 18
surfaces between the conduit neans and the flow |ine

19 of bhelagaedassawbey frempbhei eugar | §- §r it 2 Jyrther
Gt onall ys o tﬁ%t%ﬂ&%ﬁ%&is sLHﬁt ngacﬂéﬂi’{féﬁ? AN L3ile,
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26 | eastmone gredreaidling apbandens. Alternatively, the 27
a%t uating neans may conprise a cable or a screw jack

28 which connects the conduit neans to the franme, to
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14 Often the processing apparatus, e.g. subsea pump,
15 flow meter, etc. is quite heavy and bulky. In

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
to collectively at tinmes as "pressure intensifier")
12 on a subsea production assenbly. 13 14 Opt.ional I%o
WRIOUY083238 st one frame menber of the 15 fir§ET/CB2005400725
connection stage conprises a |ower frane 16 nenber,
and the apparatus further conprises an upper 17 frane
nmenber, the upper frame nenber &nd the lower 18 frane
menber havi ng co-operating engagenent neans 19 for
| dndi ngheheouppdr Mosave isenber neaesher i biep r oY riavhe
nber 44 : :.r St . ' ‘ on Y.
oo fifget Mol a8 elobobi eADRALTRRbKe SR Yome
passagembsdimmnited the f24sthenbodement amed nigmberhirthe
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asgsenblythashannt2tivpwardthacchgkeebepy acle 4 htrtdher,
sglin%i\’(1 en aged 8tbythe mandrel. 29 30 In this
enbodi P F it means conprises a 31
mani fol d, which is nmounted to the upper frame 32

nber, The_mani fold j.s connected to a flow WO
2805/ 0532965 PRty GRSOURIE007 28 MeUREERG (FRSRER Ty i'de
suych agravpdiﬁss:wle 1ialﬁ>;de.ﬁ§i Bi eﬁgw Enmgig:ribé et iSe,

unted to, the er ane nenber. e operato
ner sPRRBLEGIHAT Y Fa FEDAERDEITR] BRCHRF T hel Feterred
mani f okd apdlestesEIne altntenskf her “pbpéostihe i ana rard”)
onto the | ower franme nenber, | andj the 6 mani fold on
tlﬁe mafr 81 SUeRAd ﬁdOGEQF&PPoﬁ?SFFJBE - 7 flows fromthe

pressure 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 Irame member. The operatér 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
11 a Christnas tree with a frame having gui de posts.
12 The operator installs extensions to the guide
ﬂ@§$@%ﬂ$§§ i f necessary, and attaches gui del PRESBEHP0072S
extend to 14 a surface platform The |ower and upper
frame 15 nmenbers have sockets with passages for the 16
gui del i nes. The engagenent of the sockets with the 17
gui de posts provides gross alignment as the upper 18
afd | onekeffape drning SugheabodePedsenre imeengishierl9
f ame. 2 r abl.y e .S tre
fﬁgne ﬁggcap%%ﬁ%ﬁghfgpgggﬁgQSuFbg Héﬁ%grg ?u$?ﬁ§%§'
widt h déhaweperdeet dgpwe2d gbedepperbérsnennétiest alemg
frame er,. for 24 providi finer aljgnment. .
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upwar dstacang euideheinbers Z6ambamhemdée, W dddidoywonar d
faci ng_gui de. menbers on the. 27 upper frame nmenber. for
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frame nmenber. o the tree 30 frane. Additionally, one
o mor BEPOERIhy THEBErCTsh. 375 hRtAppET Tt Reber
| ack the upper frane nenber 32 to the |lower frane

nber 2005/ 083228 PCT/ GB20Q5/ 000725 6. 1 2 ,
OBt | onBFFGer e s SEHECFUPEARRCE LD A2RANRLY Comprises
haf f er kngh AbeiBa Prradeded tOnat Beaihe anevidd eqhivd eoishe .

ézneans grovidLQ annkgiggngdLstane bet ween the frame
and FH PreRa instal xtensions toc the guide posts,
13 if necessary, and attaches gquidelines that extend *o
14 a surface platform. The lower and upper frame

15 members have sockets with passages for the

16 guidelines. The engagement of the zockets with the
17 guide posts provides gross alignment as the upper

18 and lower frame members are lowered onte 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 member 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. Additicnally, 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

| ocki ng menbers, or which may be separate fromthe 10

| ocki ng menbers. 11 12 The adjustabl e stops_define

beinsin M stances 13. between the |ower framBCHGRREP/000725
and the upper plate 14 of the tree franme and between
the | ower franme nmenber 15 and the upper frane nmenber

16 17 The buffering nmeans typﬁ%ally conpri se threaded
18 bolts, which engage in correspondi ng apertures in

19 the franme, and which can be rotated to increase the

20 le : rQi.ec e .@g&i of the
2? th?%%%é%ﬁﬁéﬁgs %&p%gé%?g%%%n¥g%t t é;u 6§¥Q%1ane 22
mé@nberbwfftiengt meensdekbnidgd aomi hheufraliest difee buZZering
between the frame.and _the t . .24 ' [

fart hefe Bt £ ﬂvﬁ‘é!lﬁgaﬁsm%%l%(r%gvcli%sé%agg%%éeqh\a%gln t%‘ﬁe%rame
| ewer amdl thEpearrefer.ame nenbers to.define 27 a mni num
di.stance between the | ower and upper frame 28

nembers. The further buffering neans al so typically

29 conTh¢ IR fdiiegdadahsl hsy wWhbmpir £x¢ encbrdretore anijibeable
30 |l ower .and upper  frame nmenbers. The extent, of 31
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separation of the upper and lower 2 frame nenbers. 3
A9The HFHE1T AFHEENs (e. g. the adjustable stops) 5
pnovi des structural |oad paths fromthe upper frane 6
menber throu%h t he | ower fragna menper and,tree frame

12 in s

The adjustable stops de e minimum distance
13 between the lower frame member 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 beolts, 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 1is 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 B
mount ed. These | oad paths avoid structural |oads 9
passi ng through the nandrel to the upward facing 10
receptacle (i.e. the choke body). 11 12 In a
WREOHWAEAE | the frame is lowered as a 13 unrgﬁgﬁﬁﬁgmmns
typically has an upper portion (an upper 14 frane
menber) that is vertically novable relative to 15 the

| ower portion (a |ower frame nehber). A 16 processing
apparatus (in the formof a pressure 17 intensifier)
ahd a rordde anweasicadnaeered Yien of tTamippeddang Laeer
upper ' actuating neans 19 conpri sing one

o? nnr@g%%%%ﬁﬁgéﬁgﬁisns is provided 20 between the

| 3wer and upper portions of the franme. 21 When the

t Fame, P& et "infeah 1 ke Fandh = E R 75085 hced

above piherifdeawshtirnetneagplead epatliie frawok thdd upper frame

{Parme, " (1 EHObmhAr CPYED STAS AR hER° Sgame

t he recepiacltecet hadchnkewdbilydad Wrusghiidh ttlhies tr2€ is

enbodi nent, the_conduit ans conprjses a single. 2
i aioitichy TPeRRgread | Shs LI AT 1o404dn
} le a tbﬂ'sﬁsrs:tuﬁﬁtmdiomgnt %—.hé hgTw@yiﬁo lrmmws;phas:da f3ting
exi bl e partion. Prefera ,. the exi bl e portion 32
o S R iyt e e dr e oar 1 -t he o
20051083228 PCT/ GB20051000725 S 1 flexible portion of
the conduit neans is fixed 2 relative to the frane at

&%si ngt®e HASEPTEEPAFSL Fhe T OPFEFERoRS of
tbe comeiy,! HigaRypligadlgomneciedigged i Hyiesegshn@pper

apparalus and supported 5 at_Lhe processing apparatus
15 the iower porticon (a lower frame member). A

16 processing apparatus (in the form of a pressure

17 intensifier) and a conduit means (a mandrel) are
18 meunted 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 abecve 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
nmeans conprises two 10 conduits, one of which is

adapted to carry fluids 11 going towards the
WP&@E@@Fﬁb apparatus, the other 12 adapted PGVEE(Ps/000725
fluids returning fromthe 13 processing apparat us.
Typically, each of the two 14,conduits of the conduit
means is fixed relative to 1§3the frane at a

respective point. Typically, the 16 flexible portion
&f eagie§££{QMPQRﬁio§oﬁ uFPé GPERLE AR it 5R%ans
s copaest ek (o the Premesstng A8ngppasaints, amdydisally,
supported at the proceSS|ng 19 apparatus connection

u

Buher Bha blociddsi Rgrappar at ukhe 2003y FAIEY on t he
fyr ame)ongdct d? by Rheabk¥cebhenk! gxpb bt pordd oOn @hdrhed
conduit neans 23 is resilient. Typically, the

§i r ect obh®PHAPRSHARY 2PRABETVRECPTREGBIA pditi on of
she copdidin, SnkPel PRe 2P08E69DEy SIRAG Alud N
connection defines an axis of 26 connection and the
fll exi bhecporad om shet hsavenduit 27 nmeans is curved in
3 plane perpendicular to the axis 28 of connection to
provide resilience in the 29 connection direction. In
Such ewbbairaislit,s thieheogOuit exébhe purRiigreftwche

onduj i s inethesfar il I Sof
130001 PonRRE el 0, REAPELEY Siolted oy ARk
1RCT/ CBRU0S/ 09625 tBelpendessinheappmehiius midrss ofthles

onnegt| t e . MV {11 hn th
Zonneetroredi b cptat” eafs R ECELETLS Ao ol | P
13or t i pnooéssitey cppduatureandyprbcalbporassia afondec tor

lﬂdaptSgn&&ﬁégt5¥ﬂ%ﬂgocEHSu§Qo§gans 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

19 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 porticn of the conduit
27 means is 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 conduilt 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

8 of the conduit nmeans allow ng rel ati ve novenent of 9

t he connector and the frame to buffer the 10
WOSOPIBH. 11 12 Typically, an actuating nESHSBFYWS/000725
provided which is 13 adapted to nove the flexible
portion relative to the 14 frane to bring an end of

the flexible portion into 15 fduid comunication with
the interior of the choke 16 body. The actuating

means ¢npiafalihe conpniteseand 7 (st vedneget impurenidigto be

hydraul ic cylinder. .18.19 nsider | 0 [ ], .
eébodi%%}ﬁé S RE AV eh i%ﬁ? e %géégg%gﬁ%&ﬁﬁégifgfem
mgy optionally provide a single 21 flowpath between

the choke, baody and t rocessing, 22 apparatus, .23

DA° AL (EFRLE iy T QLR BHRGE co QD 2 oF DT s Tl fomeans
2§ L | 8&\@@&@9& edunactbrshidipowpatd dtedel he ahekehoke
26 body to the processi appar at us and .a second 27
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28 bodyxtdinisiclrrembednERbBe bbey Fonhe tEisysbam eartion
29 conprise a housing and an_inper ho]low cylindrica

38 menderthe HENTREr TEFRE nat F LU N HeRBet t et My adEpted™
33 to seal corirddtitnrt Baal pher Epamef tbhsushokeeody to 32
define a first flow region through the bore of the WO
26805/ 083PB-1PEN -GB2005/ 000725 10 1 cylindrical menber
gRd a second separate flow region 2 in the annulus
bet ween the cylindrical nenber and 3 the housing. 4,
12 Typically, an actuating means is provided which 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 inventicn,
20 the conduit system may optionally provide a single
21 flowpath between the choke body and the processing
22 apparatus.

23

24 MAlternatively, 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

outl et of the processing apparatus. 8 9 Such

enbodi nents can be used to recover fluids fr

W08 first flowpath, process these usi Egb@%‘%ﬂ@m
processi ng apparatus (e.g. pressure boosting) 12 and
then to return the fluids to the choke body via 13 a
second flowpath for recovery tﬁpough the 14 production
w ng branch. The division of the inside 15 of the ‘
choke @wkindmitaslf megibesndng ez oPECPIDW RV Llpg Bpolon
the inper.,cylindnica r I : tionQf

tEe figﬁﬁjg% rég%g%dbfggaggtﬁgémffﬁ}n t ezisﬂizhoke%fSa;!121
bady. th® HR@rdilnqused, the housing and the inner holl ow
2% cylindrical nenber typically are provided as the 22
part of the conduit systemthat directly connects to

23 t herghiokel hgdythel feérstnatfiesécosd EndodigrEnns alies

24 is the secqndary conduit; in the secon nmhodi nent ,
2% t he? ?ﬁ]ﬁf?&%{?ﬁ ,ecgngoi A TREPTRTHE elrlr]gloeg-‘l RISt g%t he
26 secomtesty O bro2dss2Bg opppanatiy, the

processi ng apparatus is provided on 29 the frane. In
tRis case, the processing apparatus 30 is typically
connectech tanddil reonduichnmeanssbéf v6 ereSvdhes fuiaee firsm
|Landed on the tree. 3 05/ 083228 ,
BT BT E 1 FLESR FATRRET D6l 5EOTHE RSS8sFHE?
appar atns psoddindedppadraua fdlheprsshnna Hmnitfiaky,

'igﬁﬂegggg'@%%%é%ﬂz%ﬁ@&kethgugPsgdga ée€héxghé%% body via

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
i6 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 bedy, i.e. in the first embodiment, this

24 is the secendary 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
conduit system |In this case, the processing 7
apparatus is typically connected to the condui.t
H%aﬁq@mﬁ%n& final step. 9 10 In all enbodi WERFEIGB?W(EI"'}MZS
frame typically includes 11 guide neans that
co-operate with guide neans 12 provi ded on the
manifold, to align the frame witth 13 the manifol d.
The frane may al so or instead 14 conprise a guide pipe
t Bat shtreourdsivatl v, efbe Rrpaessing appPafrtworduiprovided
S ste t t o] 1
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22 to bee ! tthe BERE Pong ndotn bt SRR
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on the f.rane, e cenment chgke bei
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recovery of n fluids and injection of 28

f IPui ds™2%% %A &8F % ®Po a second aspect of the
present 31 invention there is provided a nethod of
nnectin rocessi apparatus 1o a subsea

b ea N SR e e N e R e P

wel | boge: davhdithsa vhari tel-dpapdta ehokeghinty mddres 2

met hod conpri sin
12 progghed oé;the manifold, to align the frame with

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

le damage.

17

18 All embodinments use the space inside the choke body
1 after the choke honnet 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
processing apparatus, the franme supporting a conduit
nmeans of the conduit system 7 wherein the_fr
WQ&BW‘@-’@%S at | east one frane 8 nenber that rgT/pgﬁqggaomzs
on the manifold in a first 9 connection stage, and
wherein the conduit nmeans is 10 brought into fluid
comuni cation with the interioft? 11 of the choke body
in a second connection stage. 12 13 The net hod
t ypi calglihiars hasdnghe panifeldserpss othokps bosiypyithg
the ¢ onnecting the 15 secondary
cgndung§?gQ?nt§&Fg?gg the choke body. 16 17 The
choke bonnetandd ngerpedmanan t tiee seewhttd a8l comdeicting

y be installedq hoke. bonn
i o O b RE GBS E 200 e SN By Ana the
AbL er natoosdsingt hepaeabusar he oftaé SEppdE 2y a conduit

ted he | f b d be 22
" Hot ol TP RN PR Cr OB (T AFESRbrber 1S | anded on 23

t he mani f oluwher@ig. thberfamst canboiherndt) .1e24t 2he frame
According to hi,rd asg t of, the %é%igﬁ% dnve t|o

26 thePEHeE PN d8d-aR S PR ab s 38 Png iEs

2% subﬁ@:ﬁndtgiﬂgl@oeeagetteaml hibor €ihayha g cnd i tneladsame

a choke body, t ar at us c risi 9

FB PP St dicos g Lo d Some s EREr ol 558, dabbaaer
10 | angf othd k@ dreeBodihen CoNEkIbénd Sdormysdtdion Belgei.ng

a first end which is adapted to 32 connect to the
¢hoke body such that the conduit is WO 2005/ 083228

PET/ CBRO NN A2 ypldall i nihdlhide € OtABINIrGEAL 0N sBebB of

the interior of the
removing the choke 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
buffering means 5 adapted to buffer the connection

between the first 6 end of the conduit syst
WO/}, 7 8 In the first enbodi ment, thgEu“’fil‘[‘)‘(“i""I‘)‘?‘ﬁ’725

buffering means may be 9 provided by the adjustable
stop nmeans, which provide 10 structural |oad paths
fromthe upper frame nenber 111§hrough the | ower frame
menber and tree frame to the 12 tree and the well head
oA whi&h fhed ceampgifpbntedvidld Wee chneRGiaFr of the

s,ruct |b‘&g§ SSLNGabtBrQuUIhat 4-yBndl &l o the
c%oke %ﬁé%ﬁ 1 '1§ﬁlnbt S seconﬂ eﬁg%%ﬁ%ent, the

baf f erpyerenssing iappat@tbugpically provided by the
arrangenent_.of t.he.unp 8 M d £ A8 :
tﬁe upper f%ﬁﬁﬁglﬁeﬁggr%%3m%e?ﬁggﬁ%%%§gwgfto r%ﬁg?g%%e
mandr etddpteed dondwiffer20haramshecnlon costvesti dhewiftilist

t he choke b ina., 21 controlle n only, after

tﬁe fr%l}é %égé‘beeé:ﬁndﬁ%l gﬂ%%%lg i%g %Qlcﬁ{qmeerﬂ)t Prd

effbodi nent, the buffering nmeans may be 25 provided by

the flexihle portion, of.the copduit neans, which

DB ovs TR S0t SRRECABRTE T L BB h e T Hesite Ry e

t o t hepsecoiwlnny cbrdubtusThel ef step sdwens 2Bhich provide
nnectjon end .of the condupLt nmeans wil | t _heavi

1 8 e P A et S SR B Do

30 deftetdudts MLRCaswary framengeiber f deXitidd tiraak thethe
conduit ne ,_an an optiopally be manoeuvred for

3\% 200%?%%?25@%/’@%56%?08‘67‘2 ichthe e dmﬁeg’f’é‘Ptced

aant r okh{€h Gvdiyd amraetakingoads passing through the

14 mandrel to the choke body.

15

16 Iin 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) intc 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 manceuvred for



2 mechanism). 3 4 According to a fourth aspect of the
present 5 invention there is provided an apparat us
for 6 connecting to a subsea wel |l bore, the wellbore
havi n 7 a mani fold and a choke body, the a
Wgﬁﬂﬁﬁgpﬁb: 9 a frame adapted to land on thepﬁﬁﬁg%ggggns
10 a conduit systemhaving a first end for 11
connection to the choke body and a second end for 12
connection to a processing app&ﬂatus; 13 wherein at
| east a part of the conduit system 14 is supported by
t He fr8HeR ABRafRY cantzvé dendui PYsybt et eotiord ses at
| gast 46, 00esd) exi bl e conduit having an end that is
noveable 17 relative to the frame to make up a
c@mmuni cati on 18 between the processing apparatus and
the ch 9 Ln,such enbodi pents, the end of
tﬁé f|§§?%$§g¥ H:ufi%gﬁfgga%SBSFE28? ?ﬁéigrﬁs q:cts
wist h t hevetioken bodyre dis R2oahgieseanndapyrciond Hdr
ext end; fr.omthe chok 23 b . Thus in ch .
eﬁbodi%@n %?tFﬁ%qu5&5@%3e§4w88g§éf?'eﬁ%?w%ﬁjﬂﬁﬁﬁﬁ PRELNY
| Gad carmaredfd)a tawel far @@ ke2boilg, Nbhe t sEdtafaruLed t o
tRe choke body. 26 27 Enbodi ments of the invention
Wl | noW'DeteEri bed, 28 by way of exanple only, and
wist h ref er encérdne taderpt28 6l Landngn dtgsMmgs. £ d1d ;

ich: 30 31 Figure 1 is ap elevatiogpal view of a
ﬁ{l}bsea tree %@%eﬁylsff?mpgﬂ’?ﬁ?l? ?W%tetﬁqdorforand
dhow ngorde MO 0GR 332280 RETHERE 0984 00 Wedondlend 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
15 one flexible conduit having an end that is moveable
17 relative to the frame tc make up a communication

18 between the processing apparatus and the choke body.
13

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 bedy). 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,
partially in section, 5 of a choke body of the tree
assenbly and a |l ower 6 portion of a mandrel of the
‘é’ﬁ’p?ﬁ?%%és of Figure 1; 7 8 Figure 3 is a topCyCEHoFpoLT2s
the tree franme of Figure 9 1, wth the connecting
apparatus for the flow 10 interface device renoved;
11 12 Figure 4 is a top view of>a |ower frame nenber
of 13 the connecting apparatus of Figure 1; 14 15
Filgur eaBrimatassdori epanevteng ot fhev | Bilsrrfacemdo 26
nber ' ~o.aken along the line 5-5 of 17
g?guresgg&%%QH%gb ngre 6 is atop view of an upper
f Bame menber of 20 the connecting apparatus of Figure

1;,, 21 2 Flgure 7. i arti S 'Qpﬁg . e )

t He up%% ureZ%Jflrsar‘?tjg1 r%nrel‘?Ll e?eofé#:%‘éhrggg%%l a e\r'lfna}gg%%mn'
thhe |i o8 &-chok badyFofiutbeb6tr2® a@ferdblgurand a doaer
schematic view of an alternate 27 enbodi nent. qof. a .
c%nec??ﬁbmgysﬂfgﬁ] “‘?ﬁgﬁ/ﬁ p??o?h? oap%ra}dcélnsdionfg%r&ﬁutrﬁel’
subsea tree assenbly; 29 30 Figure 9 is a schematic
vi.ew of,t he unting system 31 of Figure 8, w .a

{ Gor FHITE tbriBert SFE! ReSHer50687 dgbd rare 9t Hidure
PGT/ GB2P0R{ {H0AA25 cohbecting apparatus for the flow

10 interface device removed;

11

12 Pigure 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 - TFigure 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

4 Figure 10 is a schematic view of the subsea tree 5
assenmbly and the connecting system of Figure 8

WO/ 4§38 frame nenmber in a | ower position! C?’GB%"OF—’P@”ZS
11 is a side viewwth interior details of a 9 third
enbodi ment of the invention; 10 11 Fig 12 is an
enlarged view in cross-sectiond® a 12 portion A of

the Fig 11 enbodinent; 13 14 Fig 13 is a plan view of
tHe Fi §onneehingianaten lepded phgtha 3woves Lire assenbly
Visews a detalls, B Flg

1 apparariis BEee e nenb TR S ot

Fi3g 15 shows an enlarged view of Fig 14D, 21 22 Flg

16§ sho i V] ew e r,to

(et of BT Ahe FPRSEeEFSo Pthpaf Tip wlinpe erel

r epl aceseetblghekel taedcoBbe2fihggsiFtahay Bigure 8, with
alterngfive enb ment simlar to. 27 that, of Fig 16,
wiier ei ﬁfi%nu%et ofgarr{lée nghgri §728 BPRST FSF 40 int rol -

t fie novenent of a conduit neans. 29 30 Referring to

Fi bgur e, 1 oduct i o assenbl 1 31 this exa

1 ncI udesd a ulbsseaa Fi $tiEs” ¥Fé l’igerl%’]ﬁ %ﬁ;‘\lg'tsmg

t Pee 18hilsd aerbiduimehtmeibenew hhieatisee WO 2005/ 083228
ggT/G82005/000725

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 and that connects to a

2 wel | head housing (not shown) |ocated on the sea 3
floor. Tree 13 may be conventional, having a 4

vertical bore with a master valve 17 and a s
VYRAXNE/BE8 A producti on passage in tree 13 leﬁ@'g/cngoosmmms
|aterally to a production wing valve 21. Tree 13 7

may be either a type having a tgbi ng hanger |anded 8
within, or it may be a type iniwhich the tubing 9
hanger | ands in _the well head housi ng bel ow the tree.

16 11 OHrsdRet ilénoBhdke bosr opnd FAr@egE snbants

te 12,00 oduct Qs WhEY (X3t Vénddn) KB RO 286 sea
conprises a 13 housing for a choke insert (not shown)
that iBlar .adjT¥seabPenty ke ecrnventvawialpr éssing and a
dgsir 9.l a Y, c t
pr odu??el%%l%af G%ylrgw%ﬁ%g]%%ﬁ%? ‘f%lg\v(fs%wg%&gzaf %6'%1?
pPocessikng 1P .eqdi preducoionipastdge tim anpeodicliibeds
facili 8,se er., bei install ed w
aépr es]tsé/u%egﬁtalfé it?%t %n}g?‘%’?&é?tf%é KRkl ‘%gwseu%;le'qu ﬁ??yw
eXpl aimed bea ei2Bechakeyparsertimpyae notbibey hagyietelandse
use for.the 21 connect.in aratus.qf this invention
210 5 87 £ GRTL IR (1BeS Thal 5y ¢ SUPOUSI y
23 operatert Miahbleulinatips essliitezddittensifgebe 124 tRBS tree.
%ee 13 may al so have an annulus valve 27 that 26
conmuni cates with a tubing annul us passage (not 27
Fhown)A igrddetdehl chédke amdy use clwaleet2@ leonsembant® to

annul u alve 27 for. co olljng a.flow.rate either
%g intporooq?u% BoF PR eV 1T pf}g{'ann 03%9 5 uIZBSCEWBJF(JeS% a
BB i s morginld Yolrogatledk®n mssitde(mft pheaust thAt is

sembly. 31.11 posite prqducti on choke bqd 3..

ol B P BO0E S o o B AG0R P00 2s Sesired

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

17 edquipment 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 cheke 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. BAnnulus choke



18 1 29 has a body wwth a choke insert simlar to 2
production choke body 23. 3 4 Atree cap 31
rel easably nounts to the upper end of 5 tree 13. A
tree frane 33 extends around tree 13 for 6 [
VY& M(83228& soci at ed equi pnent and provi di ng ?Bi‘/'&&&gmoons
protection to tree 13 if snagged by fishing nets. 8
Tree frame 33 is structurally nnected to the body 9
of tree 13, such that weight inposed on tree frame 10
33 transfers to tree 13 and fromthere to the 11
wi| | hez}d Ysud E’g’défn&lt%h%v&ﬁo’% WA 15 1B ite 12
nmpunt eskodic®a ohl @RBk33pbas BN, upper frane menber 13
portion or plate 35 that 1n this instance is | ocated
14 above swab val ve 19 and bel ow tree cap 31. Upper 15
phate 85 sy rc%ancéa LEEE2 b1 RSnSlOND ) @eglﬁﬁﬁe? e8 of
and is generally rectangular in configuration. Tree
17 frdmeeugger Pl aree3brans BB cxtendseudvad preei tdsfor
18 vertd &adls L9 § : pody ﬁpg 0
t hat pré@?ﬁggcsgﬁﬁfcal %%%%%s t()%gﬁ% uéﬁbﬁgbeggg§§d%§g
21 As mwdwetiienFitgukees, L prief errmdged tee fishnvgupees.
22 plate 3 pkural j ' rS.a7 i d
23 ne eresﬁfgﬂl %a?svkégyg%#%ﬁyug% %3:%;#}% o@f% %t"‘l ot§4thgjb°§y
r@t r ofdft thineg Widt hsachressurneligitengiddser] oneteeasédame
to 4. i refrjevi a repl.aci t he
%@ cho 32%.‘1#?%??9?‘32{@ éﬁ%ﬂn Ahided é“%%&’f D5OaR 0 27
ahnul veldhekd ROuUsAhY hOugth S )subseditcheesedolfols

ha typ e ers ny .d 29

%grt icu u}ﬁ%}?'t r glgggi %%Jimg? I%%rggausr iaﬁg%rpggﬁmfogi%beﬁo

y2ar s.pdntiohi srepdaps e35 dact gui dehinenbera8Ze3is located
npr i a | | i.;nder_ wi th _an.open_ 32

S G S R TR SR e

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 gulide 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 29 1 exanple with a
| ocki ng menber 39 | ocated between 2 them Locking
menber 39 has a latch that latches 3 onto a | ocking

nenber inserted from above. Four 4 separate
W% bers 37 are shown in 5 Figure 3, w%’ﬁﬂgﬁé&fé’é’?""s
| ocated on opposite sides of 6 cutout 36 and the

other sets on opposite sides gfy 7 cutout 38. 8 9

Figure 3 al so shows a control pod receptacle 40 that

0 may_be conventional .. .Contr odqr e A4 as
T gueaeTRERDID 77 e Rl e e aaefECB0Ed e et hg
2 antakect ricatimnddmntdiradlti basoant Latcpodhfnot atstiman)

3 lowered fromsea |level. A plurality of guide posts

) 419878 7ok R AT 10PRESST TF PR TR 3015
Typi cakb¥ratacdeiiligie isle 4dmberkosat &fe athewe armer
16 of tree frame, 33, which is ggn raII% rect angul ar i%
7 coRfPYEfati oh-tTOMRF &8¢ 4GF egog? HP?%lEﬁuﬁﬁ#Qﬁwo
18 Fi guesud, 3duind henOtditkert Bee aheopPes sedtsidesl bt
appearance. The existing guide posts 41 likely may 20

ot bEUEBHE &hough for the retrofit of a pressure 21
ightensifier in accordance with this invention. If 22
so, a guide post extension 42 is_installed over each
23 gufdgupdst SO FMPHSecorestEopaPpdoFesaRtAGR Y that
RPSt 3¢ Ad- cSINSIE RS eXicensironsSpdd PEoLHLEel 4IpMAaNG s
past 25 tree cap 31. A guideline 43 wth_a socket on
ks 29“%6@@@3@#EF%I3Hé§“g0éﬁkéﬁ6 BEHRBES s39 of Packpnding

QUi de 5,24, PEsts ddh Un I PR RGOS exhensi 0Bod2(ndd )
are 28 used. CQuidelines 43 extend upward to a platform

B 29owerROVEFON eIl Lot lsea™ BYBFIIZDY 31 Biidg posts
7£f ernyiing £ 01 LG e daAdiowiiekebkaggedevisfe 33.

15 Typically, each guide post 41 is located at a corner
i6 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 gulde post extension 42 is installed over each
23 guide post 41, and begeomes a part of each guide post
24 41. Guide post extensions 42 protrude upward past

25 tree cap 31l. 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
WD 2005/ 083228 PCT/ GB2005/ 000725 20 1 tree frame
upper plate 35. In this enbodinment, 2 |lower frame

menber 45 is a flat generally 3 rectangul ar

WA B2 gure 4, but it 4 need not be a fl E?%ﬁg‘l"@m
A mandrel 47 is secured 5 to one side of |ower frane
menber 45. Mandrel 47 6 has a_tubular | ower portion
with a flange 49 that 7 abuts 2%d seals to a mat i ng
fl ange on choke body 23. 8 Alternatively, mandrel 47
coul d HeepddrmeoreaebnPhte B Dppokt tidrisd gabetliments
fpame nRer a €M { t f ,annul us
c%oke 129, réftr%gl? {d an %:hﬂb el%oaé?/flgﬁ g%%%fglyls A

cP anp Brtoogrd at| megeen an thved liangd ofrechokbut 1t
bpdy 1.i Iy paratus 1
Chat B ooa pRoratblh Mot g RorsChitny?
1% i nt'® comekeibedyf 2Bowdre Nt e udriterr d$senmdhyididl wag

17 bei p t ed hout a pressure intensifier., 18

F amp 88 L BBLEGr S Ph Rt W 20 TRehoEr SpotRat

19 opetatted andhsesty to® a elazaser aficnaet vat ehckanpodt.23.

21 ferrin o Figure .2, ndr.e] .47 has. a | oyer

fore. 03 oEpeF Al g (BRI 1t TSRO iy POBLE LeRF bon ean

53. Aop2dshiékr béyabd® Pluwsy Fraing: shkoweri ASt ahliedate with
ithin,a 24 | ower_portion of choke vertic bore 53. A

m\t er a’® %gdﬁagga@’gn T 4Rk rotn Eﬁ%&‘@rb%?nv‘é}??ﬁ‘%é{"’dy

bbre 3. 26 above plug 55 to production wi ng val ve 21

{ igure 27 1). Plug 55 prevents fluid fl owi ng down

rough 28 nmandrel 47 fromentering flow line 25. Sone
P9 i nst allhabi 6nslbene flamjevad nd kaw FiARG25080choke

wnstr f k 23, | ] isn
ﬂ@ S%o %ﬁbg. Cgﬁm%) :P%E %reggfgglyptgg ggmesapggratus
15 that previously clamped the choke insert (not shown)

le into choke body 23 when production assembly 11 was

17 being operated without a pressure intensifier.

18 Clamp 531 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 reguired.

32



31 required. 32 WO 2005/083228 PCT/ GB2005/ 000725 21 1
Referring to Figure 5, |ower franme nenber 45 has a 2

pI urality of guide nmembers 67 on its |ower side that

mate with guide nmenbers 37 of tree frame u

°§8°5§’§37§f10w in Figure 3. Only one of the se?gﬂgf]’%’%&ms
gui de nenbers 67 is shown, and they are shown in a 6
schematic form Furtherm)re, @1' ocki ng nenber 69 7
protrudes downward from | ower “frame nmenber 45 for 8

|.ocki nt_wth ogne_of the | ocking nenbers

39 (Fﬁés 9%3’?9 dm'?’ &Y IFr aneBYFET fﬁ?fﬁ?éﬂ%r%%oﬁf@@ a
genbepl68al st @leI0 gwhawnmesBerat seabhyit S Nefed VPR thht
of locks are feasible. 12 13 Lower frame nenber 45

Al so Hake git'de PUse sERers 3740%1treach: Frefumes Wlate
hei ngzg 4ol L tiwbeswhtb §. 15odepnuaE d, a&&@gsét?; 2

on its |ower end. Guide post 16 sockets 71 sl

gui de9PifRsrerPers §dr és1phand, azdgthele Postshowh dn a

%Xten§b1@é}§a*€l?c fade 8 %?};&Jé S
provi de a gross al ?Sﬁﬁgﬁ?&%?éig& l(;églﬁng e

Ehokepb%w“% @wvgwred] fromul desr 6Fram® nand<37 4GFifgur e

) pr [ 0 7
g hokej?ef()‘%)gle‘@z.’5’EH1 %Elg%tﬂ%geﬁﬂgéngagg feer r?t;rllcg}és (‘%M“f Q‘Fers
Bi gur @9 S(FMJW@r 3N r afretreabérams updenl st effer ablogk
as I of a rs
O e E s £ CheRG AR AP, TR clBes
itype af tpdlde aventfersiBYe(Figure 3), 27 being upvvard
sbacing cylinders with open tops. Oher 28 types of

gui de nmenbers may be utilized as well. In 29 this
1inst ahewsr pingrer sgipetrhébeabse haurgwsiales nofst sockets
14 71, 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 sxtensions 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 members 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. 1In
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
between 32 as shown in Figure 4. Guide nenbers 75 are

| ocat ed WD 2005/ 083228 PCT/ GB2005/ 000725 22_1 in
VO95088228) i gnment wi th gui de nenbers 37 (Fi §hTEBYS/000725
3), but could be positioned el sewhere. Lower frame 3
menber 45 al so has a cutout 79 on one side for 4
providing vertical access to &rfnul us choke 29 5

(Figure 3) 6, 7 An adjustnent nmechani smor mechani sns
(1not dRoWRYti g2 hedl ignmend e tie v idewaenbe asrel Aretibigure

46 andjtrggt 80&1&”3%‘ﬂa%gElgh%Eefééehﬂe§ Surg.g tfféﬁ%

wei ght on 10 | ower frane nmenb trans ers to
¥ ame™gpper 4ilalpates3n a;naomm Teheoughe mande efor47 to

hoke e l;ouer 47
glqoes aggtgx?%égzi%rt\l%%ér at@%% of W?hoglgq%g% g%%}g %9

pr ef ell&bbyrevary little 14 if any dovvnvvard | oad due
to any wei ght on lower 15 frame nenber 45 passes down
mandrel 47 to choke body 16 23. Applying a heavy | oad
tlo ¢ héhea@xbdytrﬁ@:tc arwlodhaihismr oat meekarssiny e(endinagm )

or n_ 18_of productio mnn val ve

%g to%§K Qﬁégﬁdo ree %gwer Sr?ﬁg EETBEFnQ% ad tree
Pechafirsws lmme:cmimtlese"iadpuasabh:e L8t stiwpsvaiyHthen
l~ower Iomer fra nmher, 21 that_cont act
*’he u%%er ST ?m??§%'ggaggaHBESFSZEOpF%?% frAne, upper
hirOV|péaaedﬁﬁlamﬁinntnmwmuudhsman69e1287beﬁvwﬁﬁkd QBRI
frane r 45 and ,u Iat 24. T
glstance mou}%ﬁ 3% H@agﬁaF {hg m@?ﬁﬂfe%ng$2ﬁxﬂ %éwt the
If3r aneuppabesnd Soft ravakkbebsdiy 028y egruﬁ@eabm ,at@ryZQl%Ez:Le

nd frgmthere through tree f tp tree 13
l% nd tﬁg WY | e‘gﬂ'ﬁ’{:&goﬁa gHev\A%PcﬂnYr‘é%l‘i%tl@ ié’wer
1§uppofterde ridreb eatl | 43S bERBE s MRERANMSABrEDU T e choke body
le 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

28 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
1 Referring to Figure 1, after |ower frane nmenber 45

2 lands and |l ocks to tree frane upper plate
WO/ B3 Ze menber 81 is |owered, |anded, anﬁépgggoé)gfoonns

4 to | ower frane nenber 45. Upper frame nenber 81 is
5 al so preferably a generally rect angul ar plate, but 6
it could be configured in other”shapes. Upper frame 7
nmenber_ 81 has a mandrel connector 83 rmL%nt ed on an 8

upper TiRAnGPef 1 8RR ett AT SI9WFREs TEPRF BeRBRTr &t

47 whilsdsaRddngocks | €6 ki Fee NMERR Fperl@1whieCB5coa d
either-be a set of dogs or a split ring, 11 engages a
gf oovetPRSTofrRBE oReTher &t ef ofovTr atandrededs pang locked

Locki ng, neriaer £8amb OfkRp&ONMECt Qip i3 o mRNAeRber 181 is
47. A hydraulic actuator 87 strokes | ocking menber 4

85 betadden pre&erabkied® adrn et lchs e Pasiorilansplate, but
Pg ef er;ablagy, 1 meRdr Ebn £0 O 83 1Al SQnfigesa "Qggé‘}.l 7f£z§ne

actuator 89 for access by an ROV in the event
fai | umemsfernydr baki ¢ BrRrdrglbrc@medkamBiSf gogndedien s
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that swaldned! ¥ 7r egi se ekandinch naddrgickjagsngebsz. 85,21
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15 Preferably, mandrel connector 83 also has a manual
16 actuator B9 for access by an ROV in the event of

17 failure of hydraulic actuator 87. A manifold 91 is
13 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 29. Motor 95 drives pump 29, 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 21.

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
gui delines 32 43 (Figure 1) and onto the upper

ortions of gui de WO 2005/ 083228 PCT/ GB2005/

O79LY®3 U8 o1 gui de post extensions 42. Uppe?‘q?/@g@y%@m
menber 81 has downward extendi ng gui de nenbers 105 3
that mate with upward extendlgg gui de nenbers 75 of 4
| ower franme menber 45, as shown in Figure 7. 5 Locking

nbers 107 te wi,th | ocki ng_nmenbers 6 (Fi e 4

jpa-ta oS plerrrrans & nentstreat e

2 cenhéabehoele he dowmwagaesstbadingeguidsaerdlers 105

Figure 1). 10 Adj ust abl e nechani sns or st ops %%gt
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45 andowppefrikaaimpbs WBNbEL 8ok PR ONigera 1 ni mum
di stance between them 13 when | anded. The m ni mum

@i st akeeking derarad 100 matpr wikERt LpRELR®I BRTRGES plinp
P andpiphes H5 J¢ qrawleﬁ_x -ans Mhibhbeg §4ro ézgsrﬁra%

connector 83 to mandrel 16 47 and choke body .

Rat hererbee §bodmspat ivehsrathbole71GRi H0F FXcdTohuppes
for ame moer (Bl Qy gh lower 18 frame nenber 45 and
8

tree F?gne u%pé%ln{ate 35 to 19 tree 13 and the
Wwel | head housing on which it is 20 supported. The
dgoad Rah sl 961 4 i iErdas 0B URREES gr’lo{r% Thes 8o

oes not pass to c dy 23 o t hrou gU|de
ldost sexiendﬁee@cﬁaystl@bde@ sraps veubdr 23 mdsmmratfecame

f%om hg@gég%f %%vj.t% Qrmhﬂﬁgﬁﬂoéféx‘?&c@%éﬂéde%n them

e operation of this exanple
I oduuheonlW%semwmimlmy Hageabeeniopaladieg fror

130me %Egsent 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 Bl 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 equipment would



28 either as a producing well, or an injection well
29 with fluid delivered froma punp at a sea level 30
platform Al so, production assenbly 11 could be a 31
new i nstal lation. Lower frane nmenber 45, upp
Vo248 %¥ber 81 and the associ ated equi pnent %5’3%&“"6@5’""5
2005/ 083228 PCT/ GB2005/ 000725 25 1 originally not be
| ocat ed on production assenbly %1. 2 | f production
assenbly 11 were fornerly a pr% ucing 3 well, a choke
insert (not shown) would have been 4 jnstalled wthin
choke WIdi23LY 8Ok 9% 19tRd Pt ¥R PeASPPTRIY 1.
99, ther QJRLeEoX ¥osdith B} tACh, oM de rarsh yext 8RsHE8Sng
42, if necessary, 8 and extend guidelines 43 to the
s8r f aceeMes gelchpke 9ippert of 1Rt THIOWPeMRoF PERBVEBESEhe
choke §nsent oyny; 403 &@@y@%&g%mnner by a choke
retrieval tool (not 11 shown) that interfaces with
the two sets of guide 12 nenbers 37 adjacent cutout 36
(Fig. N | o assend | agks ye
og fl 01\:/3\3) Illdnsé: a}%485§,9y‘t9%1ée %ber at or E%/rov\]g/(]egr's a pf)g8¥gjc
i st aldatlicortitech guidd Sepl dettieresid® 47d iLAsnaressary,
pLug 55.,16 of,t I
Rmbersifs Gicshd HEaSERE MLy (I MR g 2B
pBst s pllat ffrm.e TBel apeiagyr guirdevamither shekeandspotkin

nmbers 69 20.(Figure 5 i din e

ci nga gcucfma’ree r%fgﬁ%%b%?%n%%%a%gél%%{%eng% ancg%grgéﬂggd (not
(Ei gurshdyn) Thet 22tenfacesent thftiguitde metsers gidad

provides fine_ .23 alignnment. f rely, 47 .as it
g%gager%eng??ﬁfe 3&08933‘2@% .Culii’}%%}? % a{%%gl%i)s' 'ag uat ed
5 conmesiudthenl eseembPd Ehdlafksrendreglved pnt §loRokéne
diy %%L %9maoperator 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 1s actuated to connect the lower
25 end of mandrel 47 to choke body 23.

26

27 The operator then lowers upper frame member 81,

28 including pump 99, which has been installed at the
29 surface on upper frame member 81. 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
surface on upper frame nenber 81. Upper frane 30

nenber 81 slides down guidelines 43 and over
H&’sngs’oﬁnﬁr their extensions 42. After mani fggg)cgiooslg%ms
engages mandrel 47, connector 83 is actuated to | ock
WO 2005/ 083228 PCT/GBZOOSlOOO72$ 26 1 manifold 91 to
mandrel 47. Electrical power fof 2 punp not or 95 nay
be provided by an electrical wet- mat e connect or

(hot drdwipiehdt BAdBRfA % ot | o‘*}irecﬁtrl&atlhéoveﬁtf@r

ped (NQlmss BeWBY: 98 mif Eé”ﬁ%d#fﬁﬂd!%j”%%n%ﬁeckglégf wet-

control pod did not have such a wet mat e connector,

i cowadebecreertevenato shwwrdurifrade engaana prnvrtﬂe@n of

h oig BpedoDNEsy! n%&@'slrgﬁww UL 3 W8 1depod 21
throug

open, sea mate I S punpe out | et
% ne I@Imerll éﬁdtlﬁﬁé owrpasslagesl Qﬁ,d 52t( Regar eud) a et
odu n Vv Th er flows do
The w4 5oRRs & ey imatly & atRilte HREGH™
phrpogmd pkbv1d4drngmhromﬂ.replacenent of pressure
intensifier 99 is 15 required, it can be retrieved
along with upper frane 16 nenber 81 w t hout
d% st urdmarg ihewelléd amel ttemzdrv ed5.17 bndl81Anpah} esamat e

odi |s shown,i.,n Fi gur -10. .1 ohent s
FEoC R 43 BOBMEL Y Rl B BniSipon BuEPRBOPER 01,
hhnbemedlﬁhewsgaEsagmﬁ 9&uuﬂ2rmyﬂ@hn@yﬁbemnhaSpao&mmEﬂon

ane nenber . or ortion 2 er
SN S A B i TR e i e VRN
Buch asdhydtauthe tq&mauhnnsfbk5wat&é é&beadpbﬁpMﬁan 'If

llng%&%l%gggnssgf%%%%$ﬂ$ éié%%%sur%51%%en51 1erLg§ 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

28 | ower position, shown in Figure 10. Lower frame 29
nmenber 111 preferably has gui de nenbers on it

O 0948 %dr  engagi ng upward facing gui des onP?T)&%%%/UGGTZS

frame 31 upper plate 35, although they are not shown
in the 32 drawi ngs. WD 2005/ 083228 PCT/ GB2005/ 000725
27 1 2 Mandrel 117 is rigidl y?founted to upper frame
menber 3 113 in this enbodi nent and has a manifold
pbrtion on 4 its upper end that connects to outl et

| bne heh;ikn Iq@g§ Wkpﬁgﬁé

i%ten5| |%§;%ﬁilg 5Enﬁggg&l%hn re$é§17 [ pggﬁfﬁgﬁegember
over orlinirhithis efbhdimerid8angh hawer dardfeledepbetion on
1]1. e r f nber, 113 s..tq.the wer
p%sitygﬁ?lgﬁgﬁhegg %ﬁ i%ﬁ%%? Efl%%ﬁgﬁgﬁtlgfhgx%égds
déwn iwitichl G rengage readls W tdm thuee s woeptiadlea saf iehoke

body 23. 12 1n.th ration of, the second Ve
eftbodi TER Tr cbelrEST 1 51T % ReT oS! 2F SR BithEn 2
upper Holad lsedbelokdd, fradve anshmigpelrl land whenweupbeane

nmbers 113, 111 a 15 | owered .as a unit. Hydraul

B oS, Tetier LE3eReURh T b e e Enber Thgws
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sts 41 guide,k 18 e asse onto tree fr upper
(IR S PN P ket RV R YR N
shhown) 20 provide fine alignnent of | ower frame nenber

11 as 21 it lands on tree franme upper plate 35. The

b ver o Shal rsmaninnr ot 51 S809nd B eslagnEp ket ture
choke o sid3 23 99The el t € WdmdeamelhbmBelon 3,
;ﬂ,ggg{e;nf riﬂ‘%pe%“ amgioer 13, L0, move downuard. ghow y.

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

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

2Q provide fine alignment of lower ﬁrame 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
shomn) | ock | ower and upper frame nenbers 111, 113 28

to the tree frane of tree 13. 29 30 Figs 11
YOI r d enbodi ment of the 31 invention, Pt%?’gl’%%"“"'ns

shows a manifold in the formof a 32 subsea Christnas
tree 200. The tree 200 has a M? 2005/ 083228

PCT/ GB2005/ 000725 28 1 produc Fon wi ng branch 202, a
choke body 204, from 2 which the choke has been

r énov eREe i9TF MWEabRaBChedd? ng? t MK rstic tildn KirRE

oyt | ety 1206, (the &k ?@ h%shﬂéeﬁnr&?@%dpléﬂ{@ gofgt ?:?Va\lg_)ch
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15711 ARG SRR ranbers o Se eI A e out er oSt of

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

ove bas % Ee fr 9 Locat ed
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14 base has a grid-like structure. Further cross-

15 linking arched members 226 connect the outermost of

le 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 conduilts 236, 238 are attached. The flexible



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

ﬁ@ﬁ@@%@ﬁﬁﬁ apparatus in the formof a punp 2§§%$@”@¥?”"5
mounted on the franme 200. The punp 234 has an 31

outlet and inlet, to which resgsctive flexible 32
conduits 236, 238 are attached?”The flexible WO

2005/ 083228 PCT/ GB2005/ 000725 29 1 conduits 236, 238
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238, ainttdrLamet 280Qi(th ybé | dettrilded elmtiore detbhé

frame 220. Becguse of .the, 12 flexihi]]ty th
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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 is 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 232 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.

The secondary 27 conduit 250 conprises a housing 252

in which an 28 inner nenber 254 is supported._ The

MORPS BB er 254 29 has a cylindrical bore S§ECB2005/000725
extendi ng t herethrough, 30 which defines a first flow
region that comrunicates 31 with the production w ng
outl et 206. The annulus 32 2583Between the inner
cylindrical menber 254 and the WO 2005/ 083228
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cdnt i nudt 28T SPPRE ‘Dénﬁbef ggtsg %’eerl(?%l ni8r *REnBRpsing
264 caf;i ke bodiponppeangioftaroreasns 6f sektles of bores

nuf act ur whi ch, are_ screwed toget her before the 12
B o Enmhtef 580572 Do G ot st eno el S ay
18 204rcid dek5aThent mest ivrrel 264 drsidlasgesst harhé he
usi ng 252 6 a extends i nto the choke bqdy 204
P I barber A A R 1, e OB F et Zose of
]T:heI emdarﬁffablﬁ&ﬁéS WRDEH mtmirh&%hit%g@g@l\g&dggﬁwm ht- 1ge
al 259, i C 19 sea in the choke, bo to
B e A By PO S Tt (P TRE e 20 LRA et pody
i3 ow rzegi.ons. The 21 secondary conduit 250 is cl anped
{g t he choke body :

15 The inner member 254 is longer than the housing 252,
16 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

24 t he choke body 204. The clanp 262 is operabl e by an
ROV. 26 27 Also shown in Fig 15 is a detailed vie
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the 29 piping interface 240 before connection with

the 30 secondary conduit 250. The piping interface 31

conprises a housing 242 in whiéh is supported an 32

i nner menber 244. The inner nenber has a WO
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own connected to th econda ndui t 2
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ume | NDeZ, nEserre’ 3daphetinto ﬁé’ceee@rwlawanqom t wB3Gh
2 stab ed | i de the |nner genber 244 of the
§fpi ng® S AYT &ﬁastﬁege BEEt anp 260 cl anps the
heu5|ngs 242 252 together 20 The cylindrical bores

6, 246 are therefo
%% he piping 1nterface 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

15 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.
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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 flexible conduit

24 238 to the production wing outlet 206, an

WRH5983238 and 258 form a second flowpath m?g#&%@?fﬂoons
connects the production wing branch 202 to the 27
flexible conduit 236. 28 29 A_nmethod of connecting

the punp 234 to the choke 30 béay 204 will now be
described with reference to Fig 31 14. 32 WO
200510852 2t Apehoas2 605/ boeg 280 03pefors g-ome aHows athghe
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choke |E{r1)sta’l é" (Elﬂn t he gﬁoéeﬁﬂgﬁ?/f %&%2&% egl‘o‘l%e%dy
pPoduc2®bn wing valve is closed and the choke C 6 is
rgnoved, as shown in Fig 14B, to allow access to 7

the interior of the choke body 204. This is 8

t ¥pi calhy mwommctisiongwéogveal venas chokesd chehgdheouhoke C
tgoling. (not shown). _10 11 FLg 14C shows .the

sgcon ar yreé“é’ﬁ’&%'t a%Sﬁ%Banjgnlég‘fJol r’egzoorﬁl&otwhgcgﬁgﬁeto
bddy 2the iHtiexioanodl shebeholsl skodne 2054 .ng THie Ianme
choke chan out, tooling. The 14 secondary conduit
R T R e R AT
oper atiawg iclganpo?262hokf) . 17 Fig 14D shows the

fgcondary conduit 250 having 18 | anded on and engaged
Wth the choke body 204, and 19 the piping interface
240 beriyg wWbsequenthy kewsfi€dlry conduit 250 being

12 lowered onto the choke body 204. This can also be
13 done using the same choke change out tooling. The
14 secondary conduit 250 is clamped onto the choke body
15 204 by an ROV operating clamp 262.

16

17 Fig 14D shows the secondary conduit 250 having

18 landed on and engaged with the choke body 204, and
1s the piping interface 240 being subsequently lowered
20 to connect to the piping interface 240. Fig 15

21 shows a magnified version of Fig 14D for greater
22 clarity.

23

24 The landing stage of Fig 14D comprises a two-stage

25 process. In the first stage, the frame, 220 carrying
26 the pump 234 is landed on the tree 200. The guide
27 funnels 230 of the frame receive the guide legs 210
28 of the tree 200 to provide a first, relatively

29 coarse alignment. The John Brown legs 232 of the

30 frame engage the John Brown feet 208 of the tree 200
31 to provide a more precise alignment.
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20 to connect to the piping interface 240. Fig 15 21
shows a magnified version of Fig 14D for greater 22
clarity. 23 24 The |l anding stage of Fig 14D conprises
a two-stage 25 process. In the first stage,

VORI ng 26 the punp 234 is |anded on tﬁST’PPé'E’S’O""nS
200. The guide 27 funnels 230 of the frane receive
the guide legs 210 28 of the tree 200 to provide a
first, relatively 29 coarse al#gnnment. The John Brown
| egs 232 of the 30 frane engage the John Brown feet
208 ofIn hehea segoRr@0st3det otlpr qudeliend imdreg fpceck48 is
align 2 8 0

% Dne bl 160 S8R AdRaRe it T FUeEREY, gfgatur
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secondary conduit 250 a t he i.nterf ce 24

SRl e o FoRRaLE HeS G Uk B0y PR dargrrgcenatd.

87mat i 41 s fzage photber€hgle Ake I2tst;epdrefichandi fothe

9 the frame and connectlng t.he e,ialng interface 240 10
b

afd setUndHt FUESAGEI P11 TP Gov oSt S2GhPEnlanding

coul d danegardehanaonpessdOihdeinvean ditgy RnpeRgadd 240
interface 240 and the secondary conduit 250 and 13

Whi ch 2RI PAEF T afa@tthel T Ho IS A, TONETERG - sTRYED

14 congscid Qfndadel bhiat&sndcis neddedn bubf 86pdnd>5
connection._ 16 17 The_ﬁ%glng i nterface 240 belng

$tspentfdeP i e “Psaedr IR GRPEs 298620938
akl owsyt 1e, RIRI1B0also damage the choke 204, the two-stage

i4 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.
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19 interface 240 to nove in all three spatial 20

di mensi ons; hence the flexible conduits 236, 238 21
provide a resilient suspension for the piping 22
interface on the punp 234. If the piping interface
VRGO initially accurately aligned wthPtH 3935/3‘%725
secondary conduit 250, the resilience of the 25
flexible conduits 236, 238 allows the piping 26
interface 240 to defl ect Iater%ﬁly, i nstead of 27

damagi ng the mating surfaces of the piping interface
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the thi odi I8, S in Fig . L RLNg
i Et er?a{{:eg S%SE% gtsggﬂgst%c%% ary clondﬂﬂl't a%%olg%g ?%g{:g
tbhee 200 aesigrattlyby4lile maneess. t Theaipgpibg
epbodi nent nd,LiLke parts 5 are. designate like
ngbrrberlsn. ﬁfg%ﬁ’i r%flgga%gi%}%eer?ea%oendfﬁ ac%é‘c{uﬁg ?égoﬁﬁgry
conduiin2=] lareor thstiatd®onld e ieek fas dascFidedl
f@r tQ§ @ 11t 8 enbodinent. 9 10 However, in
cOnt r a8F° "he Fig 15 enbodinent, the 11 Fig 16
egbodi nent conprises a frame 320 that does 12 not
rry unp. lnstead, the franme 3 is.13 prqvided
WL R HbsoRa 0 D iy 51 s PRI e tne
tonnectied 16 empsAeMEhY ecoripielss |edhang 820 thad does
ocessi ng apparatus renpte fromthe tree. is_ 16
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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 cculd 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 1is 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 te the other hub 32Z.
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19 conduit 250 has been made up. The processing 20
apparatus could be a punp installed on a further 21
subsea structure, for exanple a suction pile. A 22

rgplacenent choke 324 is al so provided on thﬁS&é%E@PQ%VE

eplaces the choke that has been re
24 the choke body 204 to allow for insertion of the 25
i nner nmenber 254 of the secondary conduit 250 into 26
t he choke body 204. 27 28 The3FepIacenent choke 324
is connected to one of the 29 hubs 322 and to one of
the f1E3§ Hig déndupie 236pra0idas wiHe athedeotipke 324
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frame 320. The gui de plpe ore an
eﬁtendﬁuﬂammmm@dsnteuﬁatheZ40ammdaﬂﬂax&uﬁnmmﬂdpngtSOn of

600t It Sranaa g PebLT i Betr by Anavr S3Fstele
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2921 Uikl LA 08OOSR P 238 LOLRLED DS ene
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13 324lamafe ifmpachctheettrer fueims, Winst ead ekekheodd
0L, M EL e 240, 1) 2 LA S TR BT s
h&wbem§4swdhha$mphetguhéktfaﬁwﬁﬁameandn&@ﬁadBBﬂMBhe17
iggs %&p&%% E£ ace ggénEQﬂi JA]JE#gy;atlve 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.
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18 enbodi nents, both the guide pipe 324 and these 19
further guide nenbers may be provided. 20 21 In use,
the well fluids flow through the choke body 22 240,
t h_the annuli 258, 248, through flexib

EH@W%F 2388 into one of the hubs 322, througﬁcg%%%mymmns
first junper conduit, through the processing 25

apparatus (e.g. a punp) througg a second junper 26
condui t, through the other of the hubs 322, through

37 th 3
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22 is also shown. In this e t he ulde 6
i pe b4 %‘iﬁ%ﬁ&@l&ﬁﬁycm@wegﬁge a0 Lp it 256 they

ghe ofhese fdapd blte teendyhhe2B8oanty e efigihd NGt8rface
gU|de pi pe at the connection to the piping interface

2402490 11 The principal difference between the
1enbodi ments of 12 Figs 17 and 16 is the provision of
an actuating 13 neans, which connects the flexible
l&onduFPGZE%ﬁﬁQ}Paﬁ4dﬂﬁéeF?aﬁé Petrent rote 19 AERES OF

19f thesflext bl 130 i60Rdyi brd38sa8d henae d4hAasigt i on

of the piping 16 interface 240. The actuating neans
@as t fe2Ror ipfch connects the flexible conduit 238 to

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 jojnts, which
20 allow the lower end of the hydraulic cylinder to

23 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 aliow a swing of plus or minus ten degrees
28 in both the X and ¥ directions. Hence, the

29 hydraulic cylinder 326 does not fix the position cf
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
19 cylinder 326 conprises two spherical joints, which
20 allow the | ower end of the hydraulic cyli
WRiYE32% pl ane parallel to the plane of thggffrﬁg%r@"’/%o]ons
22 320 (the X-Y plane of Fig 17). The spherical joints
23 typically conprise spherical_eye bushes. The sw ve
24 joints typically al low rotation of the hydraul i c 25
cylinder around its longitudinal axis by a total of

26 approxitraret ylABIUEGCe®IP iMive LoKVERCE 0f € stalmaye
27 typincahhyrAkbO AeiiWilg0f plus or minus ten

degrees 28 in both the X and Y directions. Hence, the
2. hydraulic cylinder 326 does not fix the position
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during landing. 11 12 To nmake up the connection
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15 position is shown in Fig 17B. In 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. Conseguently,
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 joined 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

19 clanmp 260 to be actuated. The clanp 260 is actuated
20 by an ROV, and pulls the piping interface [
Y?@%%é“@’&?oser contact with the secondary Coﬁgi&ﬂZ@%@OMZS
22 to hold these conponents firmly together. 23 24

This invention has significant _advantages. In the 25
first enbodiment, the | ower fraRe menber and mandr el

26 are much lighter in weight and | ess bul ky than the
27 uppBtth raneSierehanna plnparagentd ytheaohsepent |y,
28 it bquBasdS. t @n@uideethe grydr Nl enent

29 vvith@i1 he choke bodygﬁﬁangﬁlt %uﬁé‘* brgél??f%lﬁggse%% eEd
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w t hstdamkgsc dioderbiingnpactadys. 4 the upper frane
nber. The two-step process thus 5 nakes

installation nmuch easier. The optional guide 6
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mag ting,.surfaces. 8 9 The novabl e upper and
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ile the i nVenton" has been shown in only a few of
1% its forns, it should be apparent to those skilled

14 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 toe 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
fromthe scope 18 of the invention. For exanple,

al t hough shown in 19 connection with a subsea tree
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install ed on other subsea 21 structures, such as a
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15 the replacement choke could be located in the
le flowpaths before the first flow hub, so that the
17 filuids 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.
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15 the repl acenent choke could be located in the 16
fl owpat hs before the first flow hub, so that the 17
fluids pass through the choke before being diverted
18 to the renote processing apparatus. The r
VO 0508 ¥2 oul d be | ocated at any suitable pofﬁjl'/%lﬁgﬁ?/ﬁ@ns
20 flowpaths. 21 22 Furthernore, in all enbodi nents,
the flowaths may 23 be reverggd, to allow both
recovery and injection of 24 fluids. In the third
odijyent i r ' i.n flexj :
chndure 238b85ne 04 AP Klld JEeRS ol bR bR e
appar atittd) awgukde heipesyv engdd a2 tha28 showeplacEngent6.
gﬁgke 324 could also be used in the 29 other
enbodi nents, as described for the Fig 16 30
enbodimenilteThet { epl agerdntendhok e h234 cheetingt méens 34f
provi ded oq the frame. 32 WD 2005/ (083228 ,
PCT/ GE2605//068728% MR\ SR o Fitdfits 8P PhRating
| giventyyenaeotkdcpei ideviziasl  Znididhea grbdeipépes, stioh
as that show in Fig 16. 3 4 _In alternativ ,
ehbodiHSITRSLLEnEY REA4RT MRy F8de TGre 8 BiB91Y Pefpkable
NeCcesSrdel:tdof M ¥6d BY STRUNEMD B rlydsauthe Eydiandeic
326. I n _other enbodinents, the 7 hydraulic | i nder
Ny ofi%tinsps SORtARE SE VeSS °F EBﬁHeE%BﬁF Rhd
i@ ot helgbedhaeabsnt the dndnaw i an@ . cybhndertigenl d
have a reduced or even al nost. no 10 range of  novenent
Fh themrodipenhe, i3 e liol SgodrrePYldtht s
hydrauldia vkl Bges somhid kaph? neplaeedoby afsinpteing,
cable in the formof a string, 13 which_ is attached
3 a p(ﬁTj{CI'bfj-St RELaTREq B1 & gdif 1©f the flexible conduit

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. In a further

17 embodiment, the hydraulic cylinder could be replaced
18 by a screw jack, also known as a power jack, a first
i9 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 chcoke

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

rel easing the tension in the cable. In a further 17
enbodi nent, the hydraulic cylinder could be replaced

VO 205083228 1 e j ack, al so known as a power Jagg%ggznusmnons
first 19 screM/nenber of the screw jack being

attached to the 20 franme, andya second screw nenber

bei ng coupled to 21 the flexible conduit 238.

the. and Bris EoRaGrE meshe: "o3orhe SRR REG A BT 5e

Achou@hOthe above disclosures principally refer to
2? the production wing branch and the production
choke, 27 the invention could equally be applied to a
choke M&8y ttﬁmfe&fentcheypaaubﬂSpmbﬁgs@I@dppa&%t@O comld
t be Fi 11 odlment1 |t€ of the conduits 31 236,
238 ¢ -at CABAERLH t RS i RFRTCSFNY IFPPRFaRYE| et
ob thec@ﬁms&él adndegkt hefie &Y : be Bld@PChebidreWe £iuid
2 05/083228 PCT/ GB20Q5/ 000725 41 1 the inlet and. the
olt | et “ Yo pPERPREIPRL RPPAERLUS? 2%91“13‘3334 Ipdggtion

dif f ergelatamRes af FRuREEsstan; apPAs @t diferROWbarathe ;
used. Typically, the processing apparatus 6 conprises

af | edS¥RAHEtoFe Bepahpemanhr deRdE2 YR FLOV CEtHi ne;

uUJeCtméHbéﬂaﬁﬁh%tHﬁpagﬂﬁﬁbPa&ohQtf%%ﬁiﬁhi%éﬂ%%&%%bﬁ% a
fluid riser; neasurenent apparatus; 9 tenperature

ﬁéasur%ﬁ@ﬁa‘%ﬁpapﬁf‘ﬁés’c?‘l‘% PR BRI SARRETES: gas

appar adiss r QRS bpPhikQPu SEaSM EFBM pa il iRRPALREYS Lus;
consi st enc nmeasur enent appar at us; gas 12 separation

dppar at kst Wréégaaﬁaep%r%%f A -hydrocarbon

14 separation 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 cuitings or waste material into the

21 fluids. The injecticn of gas could be advantageous,
22 as it would give the fluids “1ift”, making them

23 easier 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
coul d conprise a punp or 17 process fluid turbine,
for. boosting the pressure of 18 the fluid.

HQWP3B ey or additional Iy, the 19 procedST{fpzo0s/000725
apparatus could inject gas, steam sea 20 water,

drill cuttings or waste material_ into the 21 f1ui ds.
The injectlon of gas could be é&vantageous 22 as it
woul d give the fluids "lift", making them 23 easier to

pinp. FHEPRRRIIAG dhesr atehhehayrfaee, 2uhidh aem ghrove
addi Nge BEK S d Arfdh@nkh YbARengD1 96 ng sea

wat er ?nto a well coSI be ﬁge U ; déﬁ%gﬁg%ost t he
férmati on pressure for recovery of 28 hydrocar bons

from t r re in_the
uder o S 35 Po P HRE R ht ohpEd o ap BB ghns 881
i Aj ectt@g}oa\ms:t@dga:s:e$her fuids, 8lg cuﬂmtgﬂtejt cinto a

per coBtue Ho s S i pd 0rS Helay magn ehen

sir f aceasishi dlo @ampprovepiﬁeespﬁmsfm&ttﬂuh moderators,

epviro nent a dana 3 .4 The processin )

appar at us&l‘:ou%1 Sgo e EFJeCEJn% h% ee“o'sctﬁl? %&%a‘aeaﬂd

ta t hetid pigss .e. g‘ur\zhsr:oexaxypﬁeﬂoﬂercﬂtmmal\shiwe;hchhi n
t the f]uids,. nma t hem easier to np, or _ pipe
Do Pl o odB ket 8 R et o s phaant8, Pana

ﬁ.ru ct |mﬁ,beftnmmmhg themilsabnd Bhd rm@qmngl:uppheétus

I | whi ch, 10 db t
Thr T hctants SR FPRRPART sfmidios £ Wit eectapiigLs

mhen1cm¢unpdﬂm1 processi ng apparatus 12 could al so
Egnprise 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

Z8 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
an alternative route 17 between the well bore and the

-..dhis could 18 be very useful if
g@#ﬁ%@?z he flowine 206 19 becones bl ockeg’rCTﬁm%oom

Al ternatively, processing apparatus could conprise 22
separation equipnment e.g. for % paratlng gas, water,
23 sand/ debri s and/ or hydrocar The separated 24
conponentQ;% coul d be S|Ehoned off via one or nore 25

addi t | DI Ag ELeGRAUTLe1996 By R ItSreddieng

appar géy&%r@ @&ab@&aahgvsdaul@rl@@l@&sillt Zf&%' il water
|ncIu measur ement appar at us, 9 neasurlng
t Be t ePRMEAUNYSLSf BEWI PBERY - constltutlon/

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 equiprment. 44
1 dains 2 3 1. Apparatus for connecting to a subsea
wel | bore, 4 the wellbore having a manifold (13) and a
choke body 5 (23), the apparatus conprising: 6 a
frame adapted to land on the manifold (13); 7 a
conduit systemhaving a first end (49) for




8 connection to the choke body (23) and a second 9

end for connection to a processing apparatus 10 (99);

and 11 wherein the conduit system conprises a conduit

12 nmeans (47) supported by the frame (45); 13
characterised in that 14 the frane conprises at | east

one frame nenber 15 (45) that 'is adapted to | and on

the manifold 16 (13) in a first stage of the
tonne€izdAsand 17 wherein the conduit neans (47) is

dapted to 18 be brought into fluid conmunication

Wth the 19 choke body (23) in a second stage of the

20 connecthppar2ius2Zo2. pperctingg ako chaiswbdeian wadikare,
1, further _23 conprising an _actuat, n 1
ﬁnuntEHeoﬂe%ﬁgorQZBFVéﬁg FlT@f}fFﬁg 33?32%@§;ﬁ5§§%¥9 pody
%115)(§§§pgtﬁgaabﬁaraaﬁst@oﬁpkmgihbe condui t nmeans

117) into fluid ~26 conmunication with the quﬁgdbﬁ X
623). 27 asfzampppdanted 59 &RRANEA tReaMerpreddiltg” /

laim 29_wherejn.th ui S, C i+S 49) for

| exi bl e @Oqgﬂéﬁ%%'%§§g§g é%i 1a4gﬂ%%%é?§?ﬁs(as)

gl ai med i ncehakBr3onwher ailre tdteoke bdéyxi HR8)cemduia second

236) is arranged to buffer, the_ 3 connectign. _of

onduit e8RS aFRF t KOTERGEE Bodf® A (EES’C?S%%% 5%&%““5
1Appar at us Q%g@ﬂa'ﬁﬁd inclaim3 or claim4 7 wherein

he flexible conduit (236) has an end that 8 is fixed, |,
1tel ati ve t shelreifr ahe (Q@OjubhdsHAteppsSMpeises a conduit

12 means (47) supported by the frame (45);
13 characterised in that

14 the frame comprises at least one frame member
15 (45) that is adapted to land on the manifold
16 (13) in a first stage of the connection and
17 wherein the conduit means (47) is adapted to
18 be brought into £luid communication with the
19 choke body {23) in a second stage of the
20 connection.

21

22 2. Apparatus as claimed in claim 1, further
23 comprising an actuating means (115) mounted on the
24 frame (113), the actuating means (115) being adapted
25 to bring the conduit means (117) into £luid
26 communication with the choke body (23).

27

28 3. Apparatus as claimed in any preceding claim,
29 wherein the conduit means comprises a flexible
30 conduit (236} .

31



9 end that is noveable relative to the frame (220). 10

11 6.

Apparatus as clained in clainms 5 when dependent

12 on claim 2, wherein the actuating nmeans i s adapted
13 to nove the novable end of the flexible conduit 14

(238)

relative to the frame (32Q) to bring it into 15

fluid communi cation with the choke body (23). 16 17
7. Apparatus as clainmed in claim6, wherein the 18, the
act uati on AppatateapEseslaimedadih ofLa&Ri vl WBGFEA™

19 (3pPliihet AdpueemvemRyl of o dmyesbhe cpdesbr the

exil e conduil t

In nore tthan one 21

i nensbARec?2on23 8. twpacntuit asesing rantl | Rhanygheke body
clainms 3 to 7, 24 wherein the flexible conduit (238)

fs reéPBlent. 25 26 9. Apparatus as clained in claim

8, wherein the 27 flexible conduit (236) is curved to

provi

de 28 resilience, and wherein the direction

FovenBnt oAppagaths faexidialwsshddft €2381 ih e Slain 4
second. st f 30,th : ded " orof
gecond, siage he 301 A0eFONRBALLOR defddlenas akl el that

érern e curvature is in a plane

per pendi gikal rel14fivk the thd <immeorRRLlt iand tan opposite
provide resilience in the 2_cqnnection.dir [.on. ]
epgpEhatud SaBOVEEFHEd rierjragrﬁ))'eoftoc Ité%rrsé%ﬁeo (&2?0 '

l%herein the conduit neans conprises two flexible 6
conduits (236, 238), and wherein each of the two

°
10onduist.s ( 2ppa23&Ms @ icdadingd aln c2iRERF Vo Whgh gependent
e o Tl ath s | Q1L AT, (28PhaeRflgWhRceln BRchaapted

4 10.

1¢ of PRe TR RoAduMPEEE3s,

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

as a especplve )
to move the movable end of the flexible conduilt

(238) relative to the frame (320) to bring it into

. fluid communication with the choke body (23).

7. Apparatus as claimed in claim 6, wherein the
actuation means comprises at least one swivel device
(326) that allows movement of the moveable end of
the flexible conduit (238) in more than one

dimension.

8. Apparatus as claimed in any of claims 3 to 7,

wherein the flexible conduit (238) is resilient.

9. Apparatus as claimed in claim 8, wherein the
flexible conduit (236) is curved to provide
resilience, and wherein the direction of movement of
the flexible conduit (236) in the second stage of
the connection defines an axis of connection and

wherein the curvature is in a plane perpendicular to



10 opposite end that is noveable relative to the frane
11 (220). 12 13 11. Apparatus as clained in any
preceding claim 14 wherein the conduit system
further conprises a 15 secondary conduit (250) that
is connected to the 16 interigg of the choke body
(204) and wherein the 17 conduit neans (236) is
adapted to connect to the 18 secondq&g cond&Lt %25%% the
In thehgeadha SLaFEOBIEIHON 19° BRAELT T oh ¢GRS Ct
he c i NS o the 20 choke body (204)
A tﬁ‘glq@ée%‘égﬁgrél%%%g%?? (250). 21 22 12. Apparat us
as clained in claim2, wherein the 23 frane conprises

a lower frame nepber (11 nd. a upper 9
frenbet O ¢ 118PPREREVE o f; uiqua}f'éa}%%% ?El‘zi‘?‘y %@e b%?%g'”@ > t? '
gount e P8 hhecw@paforddaine weaher €ohByisesd t@é flexible
wherein the actuating neans (115) .i s nount ed bet Be two
87 theondwétsanbﬂlﬁaeper?313r9anea’h%nﬁ&%re(lﬂl?ai%)o%ﬁg s

8 adapt ed. t PPEL ey poep (2d3pectPve end
?elatFgggP%E?hg?ggaégg?rangéné%%g$i?%ﬁl) to b?%ng 30
ghe cendubbrneelativk7)kd e finame cEafiniand iwrerein each

with the choke body 3).. 47 13. aratus.a ;

8l ai n@d i We| HWR 159%?11)&& Lehe fﬁégfuﬁqﬁsljngan:%%%pe(:tlve
1p115) oh%o%@i%@t et d Ok f 86 hbeeaBleonedattior bet viem frame
the cohduit nmeans (117) and the 4 choke body (23). 5

16 14. (ggpar.atus as clainmed in claim1, wherein the at

7 |l east one frame nenber of the first connection stage

conprises a |ower frame nenber (45), and wherein the
13 appanat uagpariehers casprdlsesnath dppeany r arecrsiser halm.
(

1 h r fr r nd.th ‘
148 ) v}hee::eli%pe the anc?onnc?unft? é}?esll).en? dfttlrt?hiaf’weéomprlses a

15 secondary conduit (250) that igs connected to the
16 interior of the choke body (204) and wherein the
17 conduit means (236) is adapted to connect to the
18 secondary conduit (250) in the second stage of the
19 connection to connect the conduit means (236) to the
20 choke body (204) via the secondary conduit (250) .

21

22 12. Apparatus as claimed in claim 2, wherein the
23 frame comprises a lower frame member (111) and an
24 upper frame member (113), the conduit means {117)
25 being mounted on the Uupper frame member (113), and
26 wherein the actuating means (115} is mounted between
27 the lower and upper frame members (111, 113) and is
28 adapted to move the upper frame member (113)
29 relative to the lower frame member (111) to bring
30 the conduit means (117) into fluid communicaticn

31 with the choke body (23).



11 frame nenber (45) having co-operating engagenent
12 nmeans (42, 103) for landing the upper franme nenber
13 (81) on the I ower franme nenber (45). 14 15 15.
Apparatus as clained in claim14, further 16
conprising buffering neans progyded on the frame 17
(45, 81), the buffering neans defining a m ninum 18
di stance between the frame (45) and the manifolg1 19 th
113).120 ZRParRtuppafatUL S| APnEd 3 ctai n'2F 5T =€
| ai ; Lot Noyl t c rNSesfexr the
%econ@d%%at%gmﬁéw%] tﬁ%g?s%nnﬁﬁ%o%e choke
body ¢@Beantion2benivereai chheconddibt megass (4Y)) j gnd the
adapted to conne 25 to the secondary conduit in the
4econth e gRody f%é) *26 connection to connect the
gondui t neans (47) to the 27 choke body (23) via the
secondary conduit. 28 29 17. Apparatus as clai nmed iri-;
6l ai 146, hbpavahushas gdaimednddr Flédhudi-t Wherein the at
?UDDZ{; ed Ogn&hﬁrgﬁg@ﬁebhgqe of3 LS £onndtl idAB drage
8. %%?Et us aS"clainmed in any preceding claim 2
‘wher etdmpheseanduilbweys tfeamer oemtes o 45)ngland herein the
fl owpat h bet ween_t he choke body (23)_and _th
Br oceéEPﬁﬁaSBEarfdﬂfsh?rggf.o“@nge(@. ;‘Apﬁlé’rpa r‘jsfg%me member
16! @l megq1i N afye ofugeAl Merdme0 ddmbe¥ WEIei Ankhethe lower
conduit systemprovides a first flowath 8 fromthe
1thokefbedy (®edpero {4B) priareiBy ngCO PRGFAF HEGs §rgagement

d d fl f t . ; i
1%1234?m§g%gﬂe(4&8&%@%)&:’55??&%}&1%% PLRSCRpPBY ARA A Hember

13 (81) on the lower frame member (45).

14

15 15. Apparatus as claimed in claim 14, further
16 comprising buffering means provided on the frame
17 (45, 81), the buffering means defining a minimum
18 distance between the frame (45) and the manifold
19 (13) .

20

21 16. Apparatus as claimed in claim 14 or claim 15;
22 wherein the conduit system comprises a secondary
23 conduit that is connected to the choke body (23) and
24 wherein the conduit means (47) is adapted to connect
25 to the secondary conduit in the second stage of the
26 connection to connect the conduit means (47) to the
27 choke body (23) via the secondary conduit.

28

29 17. Apparatus as claimed in claim 16, wherein the
30 secondary cenduit is supported on the lower frame

31 member (47).



AJ ‘
11 12 20. Apparatus as clainmed in claim19, wherein

the 13 conduit system conprises a housing (252) and e
an 14 inner hollow cylindrical nenber (254), the
inner 15 cylindrical nenber (254) being adapted to
seal 16 within the choke body ,204) to define a first
flow 17 region through the bore (256) of the
cylindrical 18 nenber (254) and a second separate
i ow }Bgi oRPPATatYst RS afA@ined 25bB) Bt weERCEAANg claim,
ylin me ) 2%H§+ 25
32 21%%\%%%Pat @s %€a§ﬁ§ | %@%ttgﬁﬁ] \/\ﬂg? él n%% hes’Z:gﬂgle
23 fi f3owpathsebetdeinow tteyi orlsolee e hddpt ed280 and the
gonnect 24 to a res?egtivg iglet and an outlet of the
5 prBERSEFRLNIpBRPAraL UE234y) 26 27 22. Apparatus as
glaimed in any preceding claim 28 wherein the

processi ng apparatus (234) rovided 29 on the
framelf220RhppP3gatys &% Cﬂa@@ecﬁpﬁhr%ﬁﬁsoﬁscépﬁﬂﬁe& it 17,

ny o el 2
Ropar aEE8 B she Bofhys] ARl brO R MOIRELIR, Lrowpach
8trUCEUbﬁ 4&heb Zéhow@pabaﬁys akk®llai ned i rchaeny processing
recedi ng claim erei.n a replacene choke (
bs or 8UPBEACHR " hede) hgie #3285 Ffie ffaia Refentfon the
16 hokepkéaé)ss%gn gpg%rﬁQUQGQQ%m) € th0 thize chRdUidody (204) .
syst em subsea assenbly conprising: 11

11

12 20. Apparatus as claimed in claim 19, wherein the
13 conduit system comprises a housing (252) and an
14 inner hollow cylindrical member (254), the inner
15 cylindrical member (254) being adapted to seal
16 within the choke body (204) to define a first flow
17 region through the bore (256) of the cylindrical
18 member (254) and a second separate flow region in
19 the annulug (258) between the cylindrical member
20 (254) and the housing (252).

21

22 21. Apparatus as claimed in claim 20, wherein the
23 first and second flow regions are adapted to connect
24 to a respective inlet and an outlet of the
25 processing apparatus (234).

26

27 22. Apparatus as claimed in any preceding c¢laim,
28 wherein the processing apparatus (234) is provided
29 on the frame (220).

30

31



12 a subsea manifold (13) having a choke body 13

(23); and 14 an apparatus as clained in any precedi ng
claim 15 16 26. A nethod of connecting a processing
apparatus 17 (99) to a subsea well bore, the well bore
having a 18 manifold (13) and,he manifold (13)

havi ng a choke 19 body (23), the nethod conpri sing:

20 21 landing a franme on the manifold 813) and %% 21
tonneddi ngPRPEEABUFt a8y StIGHMES Wi PR eCEhGREL™3 R <+
23) ‘ ess r ha f rswdvided
éuppo?ﬁgﬁggg g%ﬁ%u??bﬁgg%29?4%§&%f Zg;tﬁgﬁiznduit

syst eosh ahaepetaresedbseat Batuchere26 frane conpri ses

at | east one frane nenber (45) 27 that is |anded on

fhe manifold (13) in a first 28 connection stage, and

?,her ebp t hgppardiis NBaNT1adhdd 7ini sy opgkteding claim,
| uid communication with 30 the choke body éé%? |g & h

§econvheveroce aeprlaremenfe chwke 1(324) A FdR dgat on the

l ai med_i n cl,ai.m,26, erej ti ang34415)pein
re aAtEd o(%zﬂ%é f rt\g%'e, q:lzﬁ}rac}a?% %{?ei%}f]@é rrg% ho)é J
igncl udesinkhe astep tef thet watidug t 4ustemct uati ng means
115) to bring the conduit nmeans 5 (117) into fluid
omuni cation with the choke body 6 (23). 7 8 28. A
1Ethogsas ol aiiRda b oHeAiT2 bompharsimy  he 9 condui t
nmeans conprises a flexible conduit (238), 10 one end
laf which is noveable relative to the frame, 11 and

wh [ h d_i | { 1 cho O
8t uating Reantopaze) tehtESLE KB kb gk Bo%Y

o nove e noveabl € end of
13 (23); and
14 an apparatus as claimed in any preceding claim.
15
16 26. A method of connecting a processing apparatus
17 (99) to a subsea wellbore, the wellbore having a
18 manifold (13) and the manifold (13) having a chcke

19 body (23), the method comprising:

20

21 landing a frame on the manifold (13) and
22 connecting a conduit system between the choke
23 body {(23) and the processing apparatus (99),
24 the frame supporting a conduit means (47) of
25 the conduit system; characterised in that the
26 frame comprises at least one frame member (45)
27 that ie landed on the manifold (13) in a first
28 connection stage, and wherein the condult means
29 (47) is brought into fluid communication with
30 the choke body (23) in a second connection

31 stage.



13 the flexible conduit (238) relative to the frane

14 (220) to bring it into fluid communication with the
15 choke body (204). 16 17 29. A nethod as clained in
any of clains 26 to 28, 18 wherein the conduit system
further conprises a 19 secondgby conduit (250) that

is connected to the 20 choke bBody (204) and wherein
the nethod includes the 21 step of connectln th

bondu?? meBnsMebRes t 85t helagpedecdRdacy & (ﬁ&ﬁrEln
5N L Ne.BeeondyShadasol(1iby &% 408n 1 2o 2533, and
as c im?27, erein the 26 frame

EonerBe:Seﬂnl by rhea]mdrrerm:e'lrucf(e.‘ﬁily:hancsteﬂp of wperating
frame nenber (113 the ¢ it _nmeans (1 2 1 '
Luppotied@shughe pB@Pnﬁrgﬁggﬁeﬁﬁe% f%%%ikaf§§l ﬁg%ﬁans

%he agiyaji H%tf@aflﬁn(élébmmanﬁreamiaﬂ h@lﬂmﬁeﬂheSQ:hbke body
ower and upper frame nenbers (111, 113), and 31

@her e{®3t he nethod includes the step of actuating 32
he actuation neans (115) to nove the upper franme 51
(113) nenber relative to the |ower frame nmenber 111)
2 to bgingat hewrmnatluas rbansedl 1i) icdgdnf |27 d wBerein the

comuni cation with the chqoke body 4

fret ho@oa§uéFa|“h%%}‘$ n COMREHSES, éé]eel’%‘]qlﬁe Sfméglﬁ 238).
1gne fg w§16m91§'ﬁ@%a&ﬁmaeebuaﬁlséa@% the frame,
conprlses a ower frane menber (45), and wherein the

13 appandt usitfearetimer ehpringesodn épsandesama GRiiafémd o the

erein the c s 8i 1% 3 of
%andi ﬁijt{‘ﬁgqagpé?eq‘rfsangg%g% i 'bgggon }{éhe[ﬁ%gggr ®117¢ °
1hramecgenbelexMle bdnduit (238) relative to the frame
14 (220) to bring it into £fluid communication with the

15 choke body (204).

16

17 29. A method as claimed in any of claims 26 to 28,
18 wherein the conduit system further comprises a
19 secondary conduit (250) that is connected to the
20 choke body (204) and wherein the method includes the
21 step of connecting the conduit means (236) to the
22 secondary conduit (250) in the second stage of the
23 connection.

24

25 30. A method as claimed in c¢laim 27, wherein the
26 frame comprises a lower frame member {(111) and an
27 upper frame member (113), the conduit means (117)
28 being supported on the upper frame member {113),
29 wherein the actuating means (115) is mounted between
30 the lower and upper frame members {111,113), and
31 wherein the method includes the step of actuating

32 the actuation means {115) to move the upper frame



13 32. A nethod as clained in claim?26, further 14

i ncluding the step of buffering the connection 15

bet ween t he choke body (23) and the conduit neans 16

(47). 17 18 33. A nethod as clainmed in claim 29,

wherein the 19 nethod includescihe initial steps of

renoving a 20 choke bonnet (O and connecti ng the

secondar 21 conduit_(250) to the interigr of th

choke Eb%& W§m¥§04§el@glv?4t%4thﬁ ﬁewasdf5§m8|EPWE&r 111)

iy any. of nt ond fluid

si;st er%cgr og%ghg‘s a%?ll r stéﬁ%\i\%’gt mg%%bf r ormﬁtgr?e cﬁ%&g

ody (Rfduniocd ticomroiessiing cldkappadat (83 234) and a

second flowpath fromthe 28 processing apparatus

(234) to the choke body (204) 29 and wherein the

gt hodz i nclpdgsciidi® &6 ep12imedOifonnachi 0g,t kdretiedst the at

and second flowpaths to a 31 respective |nIet and a

dut | etlest ener6teansi RGMOSY Qﬁpﬁgﬁt éé‘fFEB@Pnn@E“Pn stage
I y ai( 26 he
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4 that fluids flow ng fhrough th ndU| a

= Toutilcuges e B e (Hsap sy Phg8ler of
fppar aiéis?dfﬁ - 'téHéd'ﬁ pap mn@nmeﬁbb&g t@l)a o suhsedower

tree (13 aving a c ke body (23), the 9 apparatus

ThnpriSrage Mémbefr 448) (45, 81) having a conduit

system the 11 frane (45, 81) being adapted to | and
the 12 tree (13), the conduit systemincluding a

13 32. A method as claimed in claim 26, further
14 including the step of buffering the connection
15 between the choke body (23) and the conduit means
16 (47) .

17

18 33. A method as claimed in claim 29, wherein the
19 method includes the initial steps of removing a
20 choke Dbonnet (C) and connecting the secondary
21 conduit (250) to the interior of the choke body
22 (204) .

23

24 34. 2 method as claimed in any of claims 26 to 33,
25 wherein the conduit system provides a first flowpath
26 from the choke body (204) to the processing
27 apparatus (234) and a second flowpath from the
28 processing apparatus (234} to the choke body (204)
29 and wherein the method includes the step of
30 connecting the first and second flowpaths to a
31 respective inlet and an outlet of the processing

32 apparatus (234).



13 conduit (47) having a first end which is 14
adapted to connect to the choke body (23) such 15
that the conduit (47) is in fluid communication 16
with the interior of the choke body (23), and a 17
second end connectable to a prpgessing 18 apparatus
(99); characterised in that 19 the franme conprises

bufferi ng means adapted_to go,buffer the

CO, i O
Toet wdén t e methad exgl 121999 BB AOKJN %1yf"s,’tq"Ee]’?rencéf’ncl{go 34

the choke .body, ( %r?%tl‘?gd A Bldef\PPR¢é agtiepf 6Ff connecting a
:%onngg%lng o a subsea wel lbore, 24 the we]lbore

Navi ner somdmi deidBy d3@4d cfidie bbRy COPSYAS04FYSHRR S°
appar atus conpri si

.26 a.f d
on t Hafant Fetds §$gv1§?;%5§%bggbg ) &R €dsiatbandiso

uit system

LoD RNG Aol HISEndnEep P drhentt btleokentidRt) ( 238)

aving a first downwards 30 facing end for connection
d 0 an upper face of 31 the choke body (204) and a
second_end_ for c (o e} P Pl 86@SYdithecting to a
Eppar%EUS %%%5?§§%dqg§£ %é§ﬂé%€iﬁ)at | east a pajt. of h
§he comsués sysdem (12)i shsoppert ed phokfe PPave {%32)0') the
characterised 3 in that 4 the flexible conduit (238)
onpragearatus SEWPELFLUPAr coil from which the

lgomnmards 46 fhagiang(and §3) suspandech andndhiet eisy Sts! the
flexibilrty of the semcircular coils Igowaaéatgﬁ the
1downwar ds faaiag o t §1lhe BOVRALPEERES%| &Y V&' 10 the
frame (220) to up 0 ircatd det vesrlludieng @
1Brocessinglﬁﬁ5ap25§%' 1%h%?33; and the)?ﬁgke bod

1@204)- conduit (47) having a first end y;Nhich is
14 adapted to connect tO the choke body {23) such
15 that the conduit (47) is in fluid communication
16 with the interior of the choke body (23}, and a
17 second end connectable to a processing
18 apparatus (99); characterised in that

19 the frame comprises puffering means adapted to
20 buffer the connection between the first end of
21 the conduit system and the choke body (22).

22

23 37. Apparatus for connecting to a subsea wellbore,
24 the wellbore having a manifold (13) and a choke body
25 (204), the apparatus comprising:

26 a frame (220) adapted to land on the manifold
27 (13) ;

28 a conduit system comprising at least one
29 flexible conduit (238) having a first downwards
30 facing end for connection to an upper face of
31 the choke body (204) and a second end for

32 connection to a processing apparatus (234); and
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wherein at least a part of the conduit system
is supported by the frame (220); characterised
in that

the flexible conduit (238) comprises a
semicircular coil from which the downwards
facing end is suspended and wherein the
flexibility of the semicircular coils allows
the downwards facing end to be moveable
relative to the frame (220) to make up a
communication between the processing apparatus

(234) and the choke body (204).



