SUBSEA VELL PRODUCTI ON FLOW SYSTEM Thi s invention relates to a subsea wel |
production flow systemand to a nethod of production testing and recording
downhol e characteristics in a subsea well. In 5 particular, the invention
relates to a method and system which assist in the determ nation of the
qual ity and, anmount of products, such as gaseous orliquid hydrocarbons,
produced by the wel ISUBSES WELLIRROBDUCTIONFILOWSNGTEM wel|l to identify
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we i ngi vi dual.ly. | of these e situations i.n which there 1s no

(8 o e Whth tbRon [ (OGS BBS A ChEERatetics USing of SEPatte | ow
test ampengdntionercrlBeve wells, it is necessary to provide either a drilling
vessel or a_work over vessel, together with a riser systemin which the
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vessel s. The .di sadvant ages o nown arrangenents are that the well

nust M@lldnustihe clesein a Bplrepnnestion paint and subsepuent hantp besornestemtd | cant
npgbeihRfconmkborpbiht. iPiraly! fH@é well must have sufficient energy to supply the fiuid to
the surface for the analysis to be carried out. Fourthly, a separate operation is required
to access the well.
Other situations in which it is advantageous to flow test a well are on exploration
welis, appraisal wells or early development wells to evaluate the production capabilities
25 prior to installation of the flow lines or for production wells where there are no means to
flow the well individually. All of these may be situations in which there is no field into
which the fluid can be supplied. Currently, in order to flow test any of the above wells,
it is necessary to provide either a drilling vessel or a work over vessel, together with a
riser system in which the fluids from the well can be delivered to the surface, where they
30 can be processed by a portable test separator on the deck of the respective vessels.
The disadvantages of the known arrangements are that the well must have
sufficient energy to flow to the surface and, as a significant number of wells will not flow
naturally to the surface, these cannot be tested.
Typically, the duration of a flow test depends upon the required degree of
35 investigation, but last for at least two to three days, but could be for as fong as several
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naturally to the surface, these cannot be tested. Typically, the duration
of a flow test depends upon the required degree of 35 investigation, but
| ast for at least two to three days, but could be for as |ong as several
nonths. Quite clearly, the longer the flowtest is carried out for, the

better the fields reservoir performance can be estimted, but this can, of
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separ ath wel o€ bpgairyPrRIGUrdrid@id Well Braductioh RaRird SYérbiiés. one or nore phases
at the desired Fc{iessures, t he Rressures bei ng controlled by one or nore

pressure coAYFEIding I dbe regsednyentigs) dherg s |nspyded gnmethodsahpreduetion

packagRowingt ddbsealvilithe eahbdongiRir BeQtegiyse phases to deternine the
anmpunt and quality of products produced by the well. In this way, the

préQent i nvEHPPWKIGHR Iramit-phgsei medivmyfiem pEukses ige ti a remevablaisepargienduced
by a weddkahe; be continuously tested and anal ysed either subsea or at the
surface when' a vessel is on the well. 20 Wien there is sufficient field

i nf r ast r uct serareting thegaultiephrsaflast intdenewinorpipbdses atdhe desisdd pystueast o, it

il ‘ [ ' I d d i bl
Fetur i D et Bemg i o b Bl W B H0E catBat PB AP ML or | ng
equi preewiets somdhe sepsatatbt package; bedwel | . Al ternatively, it could remain in

place as an rl. rﬁu i on system For subsea this avoids the need for a
B nuous 2B e BRRRET Vit B XF il aRses Bro8ging o ameetaaE ALY above,
ar e cofploductopmdecedny thetwell. ways suitable for all fields. Preferably,
the nmulti- qhgﬁ.e fl 0\3/ IS se‘_g_gr.at erg. by passi ng@é_h_e flowintq a toroidal
separat or . 'S3Qfi WX JhBiPIETCERYT Pﬁ‘ralg’ g duiigdugirhases Wtimmthe Biidani ch
can berodiRedt s al wel t6 WeseenGritiishl stdtPaka Whalysea bitheRlsubiea b 4t dse can
pi ped individually to the
surface when a vessel is on the well.
20 When there is sufficient field infrastructure in place to connect the well production
test system to, it will allow the well bore surface intervention vessel to depart and possibly
return at periodic periods over the production test duration if monitoring equipment is not
installed in the well. Alternatively, it could remain in place as an early production system. 7
For subsea this avoids the need for a continuous surface intervention installation
25 which, as described above, are costly, complex and not always suitable for all fields.
Preferably, the multi-phase flow is separated by passihg the flow into a toroidal
separator. Such a toroidal separator provides a suitable separator which can be
mounted in a subsea separator package, such that the fluids can piped individually to the
surface, or can be commingled into either a rigid riser, fiexible riser, or one or more flow
30 lines. If the well does not have sufficient drive on its own to the seabed, artificial lift, such
as gas lift, can assist the well to deliver the multi phase fluid to the production flow test
system.
By providing pressure control devices on the outlets from the separator package,
the separator can be operated at below ambient seawater pressure, or below the well

35 fluid's hydrostatic pressure at the seabed, but will therefore require one or more pumps
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surface, or can be conmngled into either a rigid riser, flexible riser, or
one or nore flow 30 lines. If the well does not have sufficient drive on
its own to the seabed, artificial lift, such as gas lift, can assist the
well to deliver the multi phase fluid to the production flow test system
By providing pressure control devices on the outlets fromthe separator
package o camethedpdividusl phasedle thpeyrtaced Tais wilk hlaw agnéatat rapgawdsemarpiassur e,
"or belo (PRI r | J : wil |
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da_ys, asppebdirdd/plidr tbhewdildvehas _previ o_usl y been kil I ed by bull headi ng
prior to a workover. The present invention also provides a systemfor use

in flow test il R§ PEESEN Hweniian plso prepdesasystera mise di figy testing asubsgeavel ee
for, | MhesgsterPBBRPrispy: L0 a wel | head; a separator package in fluid
communication with a fluid take off fromthe subsea tree, such that, in

usel0 a nul ti @ shhsea fregifamie ssef camettiomio awelihgrsa tree into the separator

f ti ' - Y | '
each of one ofhardodtiae T RGBT TIAN) FuPl §ER1EE ST RoMThe SEESER 1" ne
syst entreg, suchfeatairedsat a dndlfighese mesdilmhead fiove $om d sihseasegaingd die

k P t , alt tively, b
rount cgeBere: toh SBpaERA e A e MR LEEE S { hrough the. separator

nount e ree, S Cess t hrough the separator
package and pressurdeostrbbdavite ea.edchaolipbres opindré@ullerseari the\sephiaor Wi | |
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present i nViedeparstor packagethay bepthRd ddidxent theistibsda GEOVE aRemahRaRL i C
toroi dr%lay %pnaiE)%FItC)erd a ucin}eaime%re];?tro a l%?u vierr]'tit;[arl]gc ersg%t?rgtugh ithnevger}:}airgtrc]);r package
and into the subsea tree.
Examples of the present invention will now be described with reference to the
20 accompanying drawings, in which:
Fig. 1 shows a schematic side view of a stacked configuration of the present
invention with an intervention riser;
Fig. 2 shows a schematic toroidal separator suitable for use in the present
invention;
25 Fig. 3 is a schematic side view of the stacked configuration using a low pressure
drilling riser and a maximum well operating pressure internal riser;
Fig. 4 shows the present invention in a side-by-side arrangement but flowing up
a intervention riser;
Fig. 5 shows a further example of a side-by-side arrangement flow into a pipeline
30 bundle; and
Figs. 6A and B show external a::d internal caps for a spool tree for use in the
present invention.
Figure 1 shows the present invention in a stacked configuration with vertical bore
access to a surface vessel using an intervention riser. An advantage of using an

35 intervention rise is that it can operate above the maximum well operations pressure. A
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25 Fig. 3 is a schematic side view of the stacked configuration using a | ow
pressure drilling riser and a maxi mum wel |l operating pressure internal
riser; Fig. 4 shows the present invention in a side-by-side arrangenent but
flowwng up a intervention riser; Fig. 5 shows a further exanple of a

si de- by-si de arrangenment flow i nto a pipeline 30 bundle; and Figs. 6A and
B show &gparaten package 10ninsiusting eaqrgrdabselaa@man andassasiatad spirsl conguits
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extendin g hﬁ\esurfﬂ&e 1gnot shown), through an intervention riser 16,
and an ‘é %%@P SPORhEEE "Sackage 17, spool body 14, the separator

package, and‘rherspoaf Isdayol4 tsr;ﬁewaada\nmnuﬂaéﬂonamhymcmﬁ @bn!&usuhbgﬁpphgll
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rans i Rabitdl @8bROb] wird fihBGafis! pﬁﬁé‘gheéﬁlﬂlﬁ*ndzn%md Qe@eaeg.%@ Qactamétuwﬁéh
shear/blind ranms 23. The | ower rans be coil in e or wire

| i nE r fRerategle thaycany/ gt thigughy the %nﬂéua@gu%?éaams&@hletmwre 'Wﬁé’ﬂtm@ﬂ"@pﬂﬁ%t ed,
t hey C%QCHFO\ME QUgh fehﬁ'eEQurje rdBhasica: sB28hG Banil! @etﬁEFH"'tﬁ@ g%aﬁn%ﬁ hin

the riser and provi easmg e pressure rrecﬁanlca | solatin rrirer
bet weepredectiondbidiand te sustasaucin snniilbul4 andd stippingainuda-30erepronided 24

and 2 Sl OROAOUAT AL 5 OIS Ge BRNEGR DI AR AL URDRL: 22, and

| ower pro uctlon arrier val'ves are respectiv ove and
bel ow régpeacinely abiovelans babmwnlgmra{ns on allows the surface intervention

LBl o UMBLE TR 8 SRR B b b Bl bl oo "
i nt er veawnitoring iesi@ipmeht phddo tdg the vf;éll,l et inadteernéfgen8y tawsediheuthshid dbvrpasses
t hr oug has val ve | t.i - phase choke 28 into the main
bor e 4@160‘(':’[&}%' f&‘&b EFOTlecé'be ’flqﬁweﬁ{'ré “a toroidal separator 11 having
a mai n bor e AMprodiictibn ifislidotzkel e 29Vidrh the bore 15 passes through a multi-phase
valve 27 and a muiti-phase choke 28 into the main bore 40 of the separator 11.
20 Fig. 2 shows a toroidal separator 11 having a main bore 40 which is provided with
exit lines 41 and 42 for heavier and lighter fluids respectively. The exit line 41 is
tangential to the bottom circumference of the bore 40 and is mounted on the lower outer
portion of the bore. The exit line 42 for lighter fluids is mounted tangentially to the upper
inner portion of the bore 40. The location of the outlet is, of course, dependent on the
25 actual flow which is expected to pass around the bore and therefore the location of the
connections of the exit lines can be changed without effecting the operation of the
invention.
The separator 11 is divided into a number of different interlinking areas, a gas
stabifisation section 43, a gas toroidal 44, a liquid toroidal section 45, a liquid stabilising
30 section 46, an oil separation section 47 and a solids removal section 48. The usual
medium would comprise a combination of sand and other solids, gaseous or liquid
hydrocarbons, and water. tn this example, the multi-phase flow production enters the
main bore 40 through inlet 49 and is separated into wet gas, that is mainly gas but with
entrained liquid, which exits through exit line 42, and solids, liquid hydrocarbons such as
35 oil, water and a little entrained gas which exit the bore 40 through exit line 41.
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exit lines 41 and 42 for heavier and lighter fluids respectively. The exit
line 41 is tangential to the bottomcircunference of the bore 40 and is
nounted on the | ower outer portion of the bore. The exit line 42 for
lighter fluids is nounted tangentially to the upper inner portion of the
bore 40. The |l ocation of the outlet is, of course, dependent on the 25
actual flow WHECHe! gastiavelscupwardindbrongbuthe gasespicl éorantaa! sk arspinahe
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44 and a spiral conduit 50, w't ﬁressure/flow rate controlled by a
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totI q‘fé to the liquid stabilisation section 46, which is the upper
por %’? piral conduit 61. As the liquid spirals down the 10 conduit,

ané ent rai nadtlgmwesmpanabedwelt Qplt'éleohﬁﬂlem.W@@’anﬁ&bhdé@ﬁluﬁir &dgﬂa:ﬁmydui t

and i s a exit,lines, 62 a is directed into the
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t he san /SO|IdS slurry, containing
Fig 1 shows a vertical well production test configuration to a surface vessel being

either a drilling vessel or a dedicated intervention well test vessel. This configuration can
be installed using a intervention riser 16 capable of containing the maximum well
operating pressure by using a drilling vessel or a well testfintervention vessel.

25 Each of the exit lines from the separator Il for gas, oil, water and solids is
connected to a respective pump 76, 77, 78, 79 for delivering the separated phases to the
surface depending on the separator operating pressure. The choke line 80 can be
connected to the gas pump 76 to deliver the separated gas to the surface. The outlets
from the water 78 and solids 79 pumps are joined to deliver the water/solids, via the

30 intervention riser line 81 to the surface. The separated oil is delivered via oil supply line
82 back into the bore 15, above the upper production barrier valve 25, for delivery to the
surface.

If higher levels of separation are required, the separated phases can be admitted

for further separation using a second or third separator. Alternatively, additional tubuiar



sone residual liquid and any sand or solids entrained in the flow, pass out
of the spiral conduit via a solid slurry line 68, past a solids sensor 69,
a solids isolation valve 70 and through a solids choke 71. The remaini ng
water is channelled through a water exit line 20 72 past water sensors 73,
a water isolation valve 74 and through the water choke 75. Fig | shows a
verti caborgsl capbedprovided ag partcendngar gaclhexitding, thereby providing pddiiong!

- either L)) I cated intervention well test vessel. This
configd%ﬁg+%ﬁ$%g%k¥§3ﬁ$ﬁg?%ﬁﬁggﬁg%ing a intervention riser 16 capabl e of
cont ai ni ng t heapeeferemexairiple apeoster lire §3 os shur intdryentiintp ia uded td progideessel

or awll test/intervention vessel. 25 Each .the exit lines fromifhe
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The OUlHeRNG oW HPE3IINE dfifinGrisE BBNAaSEYE Sot 1EqlirdTB dedic@itéPint@dettndeddrver

P83
t he mater/sollég, via the 30 intervention riser line 81 to the surface. The
separ at!®d oil is delivered via oil supply line 82 back into the bore 15,

above 1 he UPPRL RSP iLGHAHE Bt Binkfodmy dilorfiBLiidiPhiclelinds ata! ace
| f higher levels of separation are requifed, the separated phases can be
adriilt t pressiwse drillindhdsers@®andt a9 suchsithe diive diishear be teixhadsted haclyinde the

Al ter nat i vel:¥ |t i P e or
each efﬁ %'Xﬁhﬁ"é! g?&%brrég{%?g}%%g}.lﬂ@g%g%ﬁ? f%%gpgﬁg@ﬁ)%\réa%?gﬁéﬁgf %[rb?ae ﬁ}g@é‘pi ral
condui lise 9| asavelr & ther sxpasatenile pasding tHreugh arteb@ar pipe 88awithin dreveigeri on 16

is used to ovide drive,fluid to power .the punps Lth .ex t lye
b ret or TG Risq B2 ke bE Al e Hnitd Br EFTRG o Bl S e e

al t e[) ne%;baa?é)ofdﬂgntaim? _efi?vjté (47 rriaxailnhm.wéli boike ﬁl‘msarefa a‘hafprgdmatohcmgf Ihgat
can_be oye a drilling vessel using.a hea w pressure drillin
T35, atbmaee i gt cap et abgein Beddia i 50, 1 B FIER VRl | [ 2er
whi ch fhenatihaitEdck thd BduRirEie iy il B6GN ek MerigdftpdRcdrindct packaye 10
pressure drllllnﬂhrlser 89 and, as such, the drive fluid can be exhausted

back i¢Racky Bhainhaehieye flgvell 8e5essy at her than requiring a separate fine,

wi th the codndeUhkiflidsCatBloh tAE sitfale vesdtd tey afe Ndied thBRahRNAAAL&d Oi |,
passi ng through a tubular pipe 88 within the riser. The tubular pipe 88

can beasidisMrfageflow teghalkgit Gt adgducRy BAESBUSYi t abl e di ameter and
20 The riser lines 80, 81, 83 and 84 are shown as part of the riser but couid equally

be flexible lines hung from the surface vessel and connected to the emergency
disconnect package 17.
Using a field support vessel with lifting capability, the test module can be
positioned adjacent the tree and connected up, eitherin the stacked configuration in Figs.
25 2 and 3 or altematively and as shown in Figs. 4 and 5 in a side-by-side arrangement.
The appropriate flow lines can connect the test module fo the field manifold such that,
once installed and flowing, the field support vessel can depart.
Figs. 4 and 5 show side-by-side configurations, with the separator package 10,
emergency disconnect 17 and riser 16 mounted on afirm base, such as a pile 100, within
30 the sea bed and connected to a spool tree, in this case, a conventional spool tree 18 or
any type of subsea production tree via a bridging line 101, through which all the
necessary fluids can be caused to flow in individual lines. In this arrangement, there is,
clearly, no direct vertical access to the well. The riser can be removed as it merely
provides the means for getting the necessary fluids to the production test vessel and,

35 subsequentiy, passing the separated phases from the multi-phase medium back to the
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capabl e of containing above the maxi numwel| bore pressure. The production
test 15 system can be run and connected up using the drilling riser 89.
The drilling vessel can then run and | ock the tubular pipe into the body
of the energency di sconnect package connector 87 to achieve full well
access. Once the fluids are on the surface vessel, the are handled in the
sane mettHERce.adhis san.f efceowrrenbe sdanesVigenddiignal R'@%IUB%% bgpdies {18, whighThe

“riser |idiffecBhto fe mﬁ% R, \ﬁéa%§m§ﬂ9\(\4§bt%o%§t sath hhelrﬁahgeﬁmemg sRGWHd

equal ly be flexible Iines hung fromthe surface vesse d connected to
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and connec In t e st acked con uration in and 3
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arrange Th riat I onne h St dul.e Lo the
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vessel sgrateml eEasmg affiegible Buradel "ﬁtwd esmgi&bbydlendg toﬂfésmcabbmgaatgu'rt h the
separ at o cka ener c i sconnect .17 and r.iser 16 nounted on a

£+ P bdse cPBfg R atepyePE Vatts! olpcrpr ot grodstioB JonS Hins e ARG o o
spool ttieeurfafe Vodsei ﬁﬁé@parﬁ TRE Widih pORRIseiTalik ié tovl Ees therdhbtdny PdicH
subsea_ production tree via bridging line 101, through which all the

neé@ss&"r‘ﬁ'dﬁpﬂﬂ%"tc%ﬁh%é‘-'m’éﬁpt o flowin individual lines. In this

arrangenent ,T\%‘éké‘mbl%s of § ééirt}éés VHIcK chR Bl utRbed ﬁﬂhe%ﬁéémﬁeﬁt ih hﬁ‘gé"@' I The
riser can be renoved as it nerely provides the neans 8ett|ng t he

necessardy ¥ arg howrointfie ¢/ aad&B. dnigt BArepressets %‘h@dem@' Gféfb oy lrshspgo!
passi nﬂeérﬁ X %@Eﬁ&?%ﬁﬁﬁt’%nﬁ bl 184t Ebd;ﬂriﬁa%e medi um back to the

surface ) course one Via additional pipe lines bundles 110
whi ch conné‘apremmtmm@qmﬁemehlseﬂodemmw eomreerit flowdingsmtsomshegpgol tréadB an
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interventron to tne spoo reel ‘of other type of stibsea production
tree i sut;gwhetb n'Ehmwmtemeblmethe spooidesto pvigiedaihie mecbardibal isqtiondtaonensack age
10 in Fi qﬁﬁld al so be used inthe Fig 1 configuration directly
connectPe \% evspool tree 18. This allows the systemto flowto a subsea

field systansmooldsiengs ds fdoaxebled dmmdba!eurlst@afbudﬁeaﬁ 20 Gothphisingl ef 410 to
e SRR 4 Boto bl 195L Wil Slab e B i Re el (o
degunr tpredige eldiafion i hespoelfbddy 22 A lateral ppvdh@h doel Bysbateyh pbath for
the well fluid to flow to a production master valve 125, then through a production isolation
valve 126, and into a pipeline (not shown).
In the main vertical bore of the tubing hanger 123, above the lateral port 124, are
two independent closure members 130, 131. The tubing hanger is provided with its own
25 mechanical locking system to the spool body 132 and above is a second mechanical lock
system 133 providing a dual independent lockdown system.
Below the tubing hanger 123 from the annuius, between the tubing 19 and the
spool body 122, a lateral port 140 connects to an annulus master valve 141, an annulus
isolation vaive 142 and to an annulus pipeline (not shown). A crossover line with a
30 crossover valve 144 provides a fluid path between the annulus and production pipework.
An annulus workover path with an annulus workover valve 145 communicates with the
spool body bore 150 below the top of the spool body 122, A production port 151
communicates with the spool body bore 150 between the workover port 146 and the top
of the tubing hanger 123.



10 i s independent of the subsea tree. Two exanples of spool trees which can
be utilised in the arrangenent in Figs.1l, 2 or 3 are shown in Fig. 6A and
6B. Fig. 6A represents an external cap flow test spool tree and Fig. 6B
shows an internal cap flow test spool tree. To prevent the requirenments to
remptely connect flow lines fromthe spool tree 18 15 to the separator 10,
to achi eve vEia®zahows agxtema! aeicapi Gifwidf a exterspasinnectoe 161 sonnaniggst ed.
"This w r u l.atian
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its own 25 nechani cal | ocki ngﬁ)systemto t he spool body 132 and above is a
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and the spoo 122, a lateral port 140 connects to an annul us naster

vallQe mmahbpr&rmmeagpoqléﬁ@ﬂxﬁﬁan Thel iermnal fregsapt1d Odesapraduetigs/geiiure (not
Sho\f\ﬂ)xsor%tusru%%%%&ﬂuéénﬁﬁe rBEu&.o%&a&Jf ?é?%ﬁ&&hé’éﬁﬂ.ﬂu%ﬁéﬂ%%v' des a fluid

pat h between the annul us d product1 on pi pewor annul us wor kover path
wi th an annin d3iswrangesneralthee spasl treenwilthipcatids deuble n‘tee:haelpablbrebeldys bor e

communF SRR Bl ol ARG e e e S5 TEHC G B3Pk 08I et a6 and

the tampa@torhe is aommertbdnger 123. Fig 6a shows a external tree cap 160

a extey, ector 161.connecti and seal hub ofile of
thi spoor  EORPmIRE I fostRR 4 BRTaH, P te FiSmbaR {ovBienve s hcess
t he V\mdeﬁédrorpémovéé&nartdewhﬁremrmw bariefOihtthd Séparkist 10 Wil beaeméthe
provi des a tPt al seal to the spool body bore 150 and a internal cap seal
164 pPERGISERIPDRAME S onuni cat i on bet ween wor kover port 146 and
production port 151. In Figure 1, the separator 10 has a connector with a
internal arrangenent simlar



to the tree cap 160 that allows vertical independent production and annul us
communi cati on between the spool tree 18 and the separator 10. Figure 6b
shows the use of a internal free cap 170 that |ocks and seals to the 10
internal bore of the spool body 122. The internal tree cap 170 has a
production/annulus isolation seal between the production port 151 and the
annul us port 146. In this arrangene AlMSe spool tree will provide double
“mechani cal pressure isolation of the well bore with or without the tree
caps 160, 170 in place and when the separator 10 is connected. 15 Wen
direct el | Adgethod of flowdng psgbsedwel| theunethed domxisirgithe Ktapsefve to be

open e o o SRR phEaHaY el TR ALH A gkl DR ABRHEL STy |

sugéeap?ekage;t he net h?? cotrrpri si ng E/hgl st egsa?f t C)rsuppl gi Eg a m;l ti ;g?ﬁﬁe
m from a _subse . :

The mun t1 - pragrreegneidushele oA sk oL 8L S es FuBRISH HpulSiL "Phe

pr essutiee preissgre baingaddnerdliby b wdeT Mdreprpsstis dbatrelofdvicds sleghe smone one or

nor e ou&l ets fromthe §e ar at or package; anal ysing each of the one or nore
phases °HPetgdfup ihe sepae 98nd quality 10 of products produced by the

vel . A met ipfdiasePedtingf e EhédbiMndre PhEERIB detdmana ke amolift &Y du=agy out
subsea. A nethod according to claim1l, wherein the analysis is carried out

at 1Pheokpiodyets prpsluged Ry HBe MY according to claim 1, wherein the pressure
of one or nore of the constituent phases is reduced to surface or
at nospheric pressure. 5. A nethod according to claimd4, wherein the
pressute t oAvmegtrhaecudingde €laindl, ywhesels the aaplysisdsl gawigdtaut isubsRE- t he
hydrostatic pressure in the bore at the seabed 6. A nmethod according to any
one of the preceding clains, further conprising the step of punping one or
more o. t heAgoathdd acoerdipd tsdsim b, whereirthe psalysisas aariried oup 8t the sivfaee.hod
acgording to any one of the preceding clains, wherein the separation of
the nultiphase flowis carried out by a toroidal separator.

4. A method according to ciaim 1, wherein the pressure of one or more of the

constituent phases is reduced to surface or atmospheric pressure.

5. A method according to claim 4, wherein the pressure to which one or more

20 phases is/are reduced to below the hydrostatic pressure in the bore at the seabed.

6. A method according to any one of the preceding claims, further comprising the

step of pumping one or more of the constituent phases to the analysis location.

25 7. A method according to any one of the preceding claims, wherein the separation

of the multiphase fiow is carmried out by a toroidal separator.

8. A system for use in flowing a sea well, the system comprising:
a subsea tree for, in use, connection to a wellhead;

30 a separator package in fluid communication with a fiuid take off from the subsea
tree, such that, in use, a multi-phase medium can flow through the subsea tree into the
separator for separation into one or mor2 phases;

a pressure control device on each of one or more outlets from the separator
package for allowing the system to be operated at different wellhead pressures.

35



A systemfor use in flowng a sea well, the systemconprising: a subsea
tree for, in use, connection to a well head; 30 a separator package in fluid
comuni cation with a fluid take off fromthe subsea tree, such that, in
use, a nulti-phase nmediumcan flow through the subsea tree into the
separator for separation into one or nore phases; a pressure control device
on each9of oWes¥siemgeeoging terckin wheneindap serarafor paeagejaciuges alordidahg t he
“systemig heipperated at different wellhead pressures. 35 9. A system
according to claim8, wherein the separator package includes a toroida
separator 10. A systemaccording to either claim8 or claim9, wherein the

separ at pagk i d.ally . | ol i a
roe. 1D A &ySRiem sSeSiiR 8 ool b Gl B SbAihederdrhoutaghs
sepdf atissupsataciigty vérticallyoaliggheddyiticthet subsebimesubsea tree. 10 12. A system

according to any one of clains 8 to 11, further conprising a pressure
contai ning device for containing the pressure of the fluid fromwthin the
tree, whilstA dyetdim bbedrding tocsithien elaim adbreciaifm 8oivherelibihegeparatsigpadiagagh t he
tree. 13. A system according to any one of clains 8 to 12, wherein the

pr essur® PlASEEasiacens iy iR %@gﬁe?té‘?et-her a choke or a punp. 14. A system
according to any one of clains 8 to 13, further conprising valves and a
ram i sol ati on package to facilitate a reduction in the pressure in the well
borl® wien rAdgyrteayaccyding toanyyane-oh ARIBEY 8t 1.t forthaR CURRIKNg 8 PEESRYTS t o
14, fu s i S ; r [ ; ; i

accor dRgAg i 8, CRaifRg! GEIEs nS g T RO RN o M BT g
separ apermittingwire liaeccahle we coib tiking Aresss thinsghithe fiee- exi sting subsea
infrastructure. 17. A system according to any one of clains 7 to 13,
wherein the outlets fromthe separator package are connected to individual
fl ow | 1Bes tA systersaedoadieg to any one of claims 8 to 12, wherein the pressure control

15 device is either a choke or a pump.

14. A system according to any one of claims 8 to 13, further comprising valves and
a ram isolation package to facilitate a reduction in the pressure in the well bore when

required.
20
15. A system according to any one of claims 8 to 14, further comprising an

emergency disconnect package.

16. A system according to any one of claims 8 to 15, wherein the outlets from the

25 separator package are connected to flow lines in pre-existing subsea infrastructure.

17. A system according to any one of claims 7 to 13, wherein the outlets from the

separator package are connected to individual flow lines to the surface.
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