PRODUCT SAMPLING SYSTEM WITHIN SUBSEA TREE BACKGROUND 1. Field of Invention [0001]
The invention relates generally to a system and method for sampling a connate fluid subsea. More
specifically, the present invention relates generally to a method and device for automatically sampling
fluid at a subsea wellhead. 2. Description of Prior Art [0002] Subsea wellbores are formed from the
seafloor into subterranean formations lying underneath. Systems for producing oil and gas from
subsea wellbores typically include a subsea wellhead assembly set over an opening to the wellbore.

Subsea wellheads usually include a hi ressure in 0 [0 a lower pressure
wellhead housing and s%@i&ffgf%%&%ﬁés#ﬁgmmﬂgﬁ§@ﬁ\% %%%[Ehe wellbore opening.
Wells are generally lined with one or more casing strings coaxially inserted through, and significantly
deeper than, the conductor casing. The casigg E'Egiﬁﬁgpically suspended from casing hangers

landed in the wellhead housing. One or more tubing Strings are usually provided within the innermost
casing string; that among other things are used for conveying well fluid produced from the underlying

formatioris. Thep?égjdblFﬁ]q/(XY{ﬂ%;ﬂUid is typically controlled by a production tree mounted on the upper
end of the wellhead housing. The production tree is typically a large, heavy assembly, having a

number of valves and controls mounted thereon [0003] Well fluids can be produced from a subsea well
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routed from the subsea tree to
subsea. More specifically, the present inventielates generally to a method and device for

automatically sampling fluid at a subsea wellhead.
2. Description of Prior Art

[0002] Subsea wellbores are formed from the seafloor Bubterranean formations lying
underneath. Systems for producing oil and gas Bobsea wellbores typically include a subsea
wellhead assembly set over an opening to the wellb8ubsea wellheads usually include a high
pressure wellhead housing supported in a lowerspreswellhead housing and secured to
conductor casing that extends downward past thébarel opening. Wells are generally lined
with one or more casing strings coaxially insertiebugh, and significantly deeper than, the
conductor casing. The casing strings are typicallypended from casing hangers landed in the
wellhead housing. One or more tubing strings axeally provided within the innermost casing
string; that among other things are used for comgewell fluid produced from the underlying
formations. The produced well fluid is typicallgrdrolled by a production tree mounted on the
upper end of the wellhead housing. The productiea is typically a large, heavy assembly,
having a number of valves and controls mountecetirer

[0003] Well fluids can be produced from a subsea wellrafte wellhead assembly is fully

installed and the well completed. Produced welbfis generally routed from the subsea tree to



a manifold subsea, where the fluid is combined with fluid from other subsea wells. The combined fluid
is then usually transmitted via a main production flow line to above the sea surface for transport to a
processing facility. Often, a pump is required for delivering the combined produced fluid from the sea
floor to the sea surface. Thus knowledge of the well fluid flow and constituency is desired so the pump
and flow line can be adequately designed. While the fluid is often analyzed at sea surface, fluid
conditions, e.g. temperature, pressure, are generally different subsea. Moreover, the respective ratios
of fluid com on_%)r\(tsi,ﬁiiwell as the cqﬂrgp nents the&gjel(\:gswﬁﬁin charlﬁ%é‘)ver g%e{a. As ﬁgch time
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mechanically coupled to a production tree mounted over the subsea wellbore. In"an example, the fluid
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adjusting a value of a measurement obtained using the flowmeter based on the step of identifying a
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and the flowmeter is a multi-phase flowmeter is identified. The method may optionally further include
estimating mpeneprianensdieriiige carsiityerdverkarsng, theitasakepoiNae ledyéropmiecaliginate
embodiment, the steps of obtaining and retaining the sampled fluid include flowing the amount of fluid
into a samphe flow linedmagprelres and closing the valves to isolate the sampled fluid between the
valves in the sample flow line. Optionally, the step of sensing includes measuring a property of a
discrete portion of the sampled fluid with a sensor disposed at each of the vertically spaced locations.
The method may further include rel & sy AitYadle Ui NaENIEDMId from the container and into a
production flow line that transmits fluid produced from the wellbore. [0005] Also disclosed herein is a
subsea wellhead assembly, that in one example embodiment is made up of a wellhead housing
mounted 03@4] Disdissedieiisines aaprmibotionf wed syaisied it wrogydliie i hoasingsagoveellstien flow
line in fluid communication with the production tree, and a sample circuit. The sample circuit includes a
containelsereRxaNMdlthe coathtchivakisiesvrhtaie pgodnienonf fbudipwaneed SemsdheywrilborEhe
sensor system has fluid sensors that are in communication with vertically spaced points along an
inside ofWheEM&irfbidopieman  imectarasidirtisamierlinciitesammae: fhiLig dephirmhithion
with the production flow line, an outlet in fluid communication with the production flow line, an inlet
valve in fARIABRIHIHiIRAGRGRN thE iNRPertd dieRstiRklve HeMRRd oMRrRIINBaHDANAMA vsslisativt,

and wherein the container is defined between the inlet and outlet valves. In one alternate embodiment,
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about 10 hours. Altérnately, sensing is repeated until water and hydrocarbon liquid in the fluid being

retained higs sipRM At SteHfiGen PHY HBRtd basab s IENPladBRHNENEonstituent of the

sampled fluid. In one example embodiment, an amotinvater in the sampled fluid and the



[0008] Some of the features and benefits of the present invention having been stated, others will
become apparent as the description proceeds when taken in conjunction with the accompanying
drawings, in which: [0009] FIG. 1 is a side sectional view of an example embodiment of a wellhead
assembly with a sampling system in accordance with the present invention. [0010] FIGS. 2A-2C are
side sectional views of an example details of an embodiment of the sampling system of FIG. 1. [0011]
While the invention will be described in connection with the preferred embodiments, it will be
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provided so that this disclosure will be thorou y convey Its scope to those
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that the scope of the present disclosure is not limited to the exact details of ‘construction, operation,
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apparent to one skilled in the art. In the drawings and specification, there have been disclosed
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descriptive sense only and not for the purpose of limitation. Accordingly, the improvements herein
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embodiment of a wellhead assembly 20 is shown in a side sectional view in Figure 1. In the example
of Figurefrbnintbaweiibackassembly 20 includes a production tree 22 coupled on a wellhead housing
24; where the wellhead housing 24 is shown mounted over a wellbore 26. An amount of annular
producti¢oong)irndgspesdimsdd teveinvar d fsabseatinel ihead el xeabidin sing 24andlentntbedivedhore 26.
A main bore 30 is shown extending axially within the wellhead housing 24 further upward into the
productionamlesup A waltheatl b @xis g etquitinid thieemaisubsli3e amgnodihetiportiea coepleddalibe by
the production tree 22. Selective opening, or closing, of the main valve 32 communicates, or isolates,
fluid in theghhshsctionsinging P®ductiapituvdnennifieigam mtarsiyiprojatisheroshudionitoericion aee
22 above the
sample circuit. The sample circuit includes a aorr selectively in fluid communication with
the production flow line and a sensor system. 3émsor system has fluid sensors that are in
communication with vertically spaced points alomgiaside of the container. Optionally, the
sample circuit further includes an inlet in fluidnamunication with the production flow line, an
outlet in fluid communication with the productiodow line, an inlet valve in fluid
communication with the inlet, and an outlet valaefluid communication with the outlet, and
wherein the container is defined between the imletl outlet valves. In one alternate
embodiment, a value characterizing flow through pheduction flow line is measured with a
flowmeter and the value is adjusted based on apubutf the sensor system. Optionally, the

sensor system is in communication with the flowm#teough a control module provided on the

production tree.



main valve 32. A swab valve 36, shown above the main valve 32 and in the main bore 30, isolates an
upper end of the main bore 30 from outside of the wellhead assembly 20. A wing valve 38 is shown set
within the production line 34 for isolating various portions of the production line 34 from one another.
Also shown within the production line 34 is a choke 40 for regulating and/or controlling flow of fluid
through the production line 34. Further downstream from the choke 40 is an isolation valve 42 for
providing additional isolation of fluid communication through the production line 34. [0015] Further
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circuit 44°1s made up of an annufar passage defined in the space between the'inlet and outlet valves
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closed to an opened position, thereby providing for fluid communication between the production line 34

and insidgRlde, SAORR SLGHIEYAOLIIRLYADL A8 BIPURARURE QRIS trssaB Iy Jigitin saaple

circuit 44 with fluid produced from inside of the wellbore 26 and to flush out any other fluids, such as

air, or regighaldieidrased RGO RERRRRY iNRSAPY AT NcherEeRE S R B8 S8l ndiAdes

regulate the amount of flow passing into the sample circuit 44, the choke 40 may be urged into a

restricte¢ Qitanesl thasiinimiasebyfuana rRTatE v biiid tHElieh BiesenBiRietakeyibfitbe/Wien 4 is
determined that fluid fully fills the sample circuit 44, inlet and outlet valves 46, 48 can be closed
thereby issaisdner sinskisatajing tretsampiadifhnddtan dirmelhars 2 Guithiy therspaxl airailinvider
[0017] Figures 2A through 2C show in one example embodiment sensing of the fluid retained within
the sampledchgurbddrfopaiifitaily nedcftuingoieitggutaidés Saubstiadctitlidskdifisdhe space defined by the
valves 46, 48 and walls of a container 51 making up the sample circuit 44. In the example of Figure
2A, the dOOCHH BRIEFSESOCHR H THe MiaHF. DiRaaKGS 8ate embodiment the portion of the sample circuit
44 between the valves 46, 48 includes a passage (not shown) formed through a substantially solid
member[G0E3] &othe pftiok ttiatutesead. bermfitsxahibée medsmtitenbaepg teeein Stiapeck dkers will
constituents of the fluid 50 include liquid 52 and gas 54. The walls of the container 51 having the fluid
50 defindecossedipBritsirasbie. geseaiptitivpioteels whkofeheoopmaliner BitmHeiasmpanitagion
with the fluid 50 within the sample circuit 44. In one example embodiment, the sensors 56i...56.
measuredayingstliilaypeberties, such as density, viscosity, temperature, pressure, and the like, and
may use resistance, capacitance, or other means for measuring these properties. Further, the sensing
of the fluidQRfefdied kA skia se@ivtreeRf éﬂj&é‘é‘ﬁ?@ﬁﬁ%%b@@%@@ﬂ%é‘iﬁﬂé WHRsRrs
56i...56. are shown having an end coupled to a signal line 601...60., wherein the distal end of these
lines 60i SHOPEYSHKIRE A BFRASHENSS W H 8 RIRFSEMMBodiment, the controller 58 sends and/or
receives data signals, can process the data signals, and can run executable code in response to
recenving ABIRE 4 2 SR, Y6 CYRRADIISHE Bbrmo AP SRR AL SRIBPRIEEN ohrfRng
system. [0018] Referrin ng\a_/ig Figures 2B and 2C, in Figure 2B the sample fluid 50 is shown after a
period o e Hesr}'?ﬁ%[gbg g h:!ls stratified and separated from the liquid 52. As such, position of

sensors Aok PRGHIE RSHoNGIhAl iR e S derigal ac oz Alnd the walkof the coptainer Xk it
will be understood that it is not intended to lirtlie invention to that embodiment. On the

contrary, it is intended to cover all alternativesopdifications, and equivalents, as may be

included within the spirit and scope of the inventas defined by the appended claims.



and provide information about the gas constituent of the fluid 50. Moreover, when compared to what is
sensed by sensors 563...56., the gas content of the fluid 50 may be estimated. In Figure 2C, the fluid
50 is shown further stratified such that the liquid 52A has separated into a water fraction 62 shown
residing adjacent the outlet valve 48 and a hydrocarbon fraction 64 that extends in the liquid column
52A on the upper end of the water fraction 62 to a lower end of the gas fraction 54. Further, the
strategically disposed sensors 56i...56., being set substantially along the entire length of the container
51, can be used to detect where in the tainer 5 i e&g ce & n the different types of fluids
making up the produced fluid sB'%ﬁﬁhEﬁQ?%&%ﬁf@% uﬁ\é\ﬁ?‘:f ?ﬁeﬁ\gy be estimated. It is believed
it is within the capabilities of those skilled in the art to ascertain fluid composition based on output from
the sens Oﬁ ..56.. [0019] Further.illustrated in Figure 2C is a Sie%%?d«” e 66 that prpvides
communOaioh B eTokD s e Bleea St il B8 e B
to Figur B_? \ﬁﬁ OPO% 68 is f illus: in,si hﬁg) mHm i ' S|gﬂ%|
control l?héré %ﬁt%a o&vgilfr}%lgch%r ﬁﬁ'ggéf?o%g %ﬁfﬂgor g@%k’e\{sﬁls%{;% edg\gwth a%l%%ﬁ)%%@r 4 that is
disposechip i RIREUSILaE, I Hoe SIRUIIRIREET B IS/ BN, valer & ERMIMEIEIRI Hitiga i
one example empéo [ en%lrﬂ, a mHl;%t phase flowmeter, ca%ﬁbe upstrear% gfa man%old %no%J sc?wown
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known, the accuracy of multiphase flow meters can be significantly improved by a rough estimation of

the differgrt fiidinbasss MHitiBeiietadlaw. RHCBAsHRIRMR Werlasiet, iRk IRVl ednegnes

example of operation, the information about the sampled fluid 50 can be integrated with a measured

flow ratedbpprEab thestoukimealen fifetarturifing paksaierae fkeveraiehitpsl grygby arrive at a more

precise and accurate actual flow through the flowmeter 74. [0021] One of the advantages of the

method 300l EKies W@isiasethdeipindsstbal antemrtisdbged sareling aaydsuashiened witkeLtoerd for

remote intervention such as that from a remotely operated vehicle. Optionally, the time at which the
sampleddhiict D isilsbatmedanctialiowedrtoistratiy canaisn ge emndodinfent i shsvanano éxsediseef, agew
days, as well as up to a hundred hours. [0022] The present invention described herein, therefore, is
well adaptediticaizwns aridheqobatstandilatbe rafipmerdserskdddamagesarie nbo ties daawwet|saamthers
inherent therein. While a presently preferred embodiment of the invention has been given for purposes
of disclospegifitatienoubaerkanges bri idisctodethilliolephuckadiresits aocorajlishigly shedtsitetms
results. These and other similar modifications will readily suggest themselves to those skilled in the art,
and are @tefiepleyask drpmisadsed ithiganerspRnbmtiRersessataneandmaistosba perepsarmd the

scope of the appended claims. PARTS LIST 20wellhead assembly 22production tree 24wellhead
housing limitation. Accordingly, the improvements hereiesdribed are therefore to be limited only by

the scope of the appended claims.

[0014] An example embodiment of a wellhead assembly Zhigsvn in a side sectional view in
Figure 1. In the example of Figure 1, the wellhaadembly 20 includes a production tree 22
coupled on a wellhead housing 24; where the wellhgausing 24 is shown mounted over a
wellbore 26. An amount of annular production tgp8 extends downward from within the
wellhead housing 24 and into the wellbore 26. Amimre 30 is shown extending axially within
the wellhead housing 24 further upward into thedpation tree 22. A main valve 32 is set
within the main bore 30 and in the portion circuriizad by the production tree 22. Selective
opening, or closing, of the main valve 32 commutgsaor isolates, fluid in the production

tubing 28 and a production line 34 laterally prtgethrough the production tree 22 above the



26wellbore 28production tubing 30main bore 32main valve 34production line 36swab valve 38wing
valve 40choke 42isolation valve

main valve 32. A swab valve 36, shown above thenmalve 32 and in the main bore 30,
isolates an upper end of the main bore 30 fromiadeitsf the wellhead assembly 20. A wing
valve 38 is shown set within the production line f84 isolating various portions of the
production line 34 from one another. Also showthimi the production line 34 is a choke 40 for
regulating and/or controlling flow of fluid throughe production line 34. Further downstream
from the choke 40 is an isolation valve 42 for pdovwg additional isolation of fluid
communication through the production line 34.

[0015] Further shown in the example embodiment of Figuied sampling circuit 44 having an
inlet 45 in fluid communication with the productidlow line 34 and an inlet valve 46 set just
downstream of the inlet 45 and within the sampleuii 44. Similarly, an outlet 47 of the
sampling circuit 44 defines where an end of thegarircuit 44 intersects with the production
line 34. A sample valve 48 is provided in the slEngircuit 44 and upstream of the outlet 47. In
the example embodiment of Figure 1, the samplaiitid is made up of an annular passage
defined in the space between the inlet and oudletes 46, 48.

[0016] In one example of operation of the sample circdit ihlet valve 46 is moved from a
closed to an opened position, thereby providinglfod communication between the production
line 34 and inside of the sample circuit 44. Qutiglve 48 may also be opened thereby fully
filling the sample circuit 44 with fluid producedofn inside of the wellbore 26 and to flush out
any other fluids, such as air, or residual fluidnfra previous sampling, thereby ensuring a true
and accurate sample. To regulate the amount of flassing into the sample circuit 44, the
choke 40 may be urged into a restricted or closesitipn thereby forcing more flow of fluid

through the sample circuit 44. When it is deteedihat fluid fully fills the sample circuit 44,



44sampling circuit 45inlet 46sample valve 47outlet 48sample valve 50sampled fluid 52liquid 54gas
56sensor

inlet and outlet valves 46, 48 can be closed therelaining and isolating the sampled fluid
from the wellbore 26 within the sample circuit 44.

[0017] Figures 2A through 2C show in one example embodirsensing of the fluid retained
within the sample circuit 44. Specifically refergito Figure 2A, sampled fluid 50 fills the space
defined by the valves 46, 48 and walls of a coetail making up the sample circuit 44. In the
example of Figure 2A, the container 51 is a tubut@mber. In an alternate embodiment the
portion of the sample circuit 44 between the val¥és 48 includes a passage (not shown)
formed through a substantially solid member, sughh& production tree 22. In an example
embodiment depicted in Figure 2A, constituentshef fiuid 50 include liquid 52 and gas 54.
The walls of the container 51 having the fluid ®dide a vessel. Sensors,5666, are shown in
the wall of the container 51 and in communicatiathwhe fluid 50 within the sample circuit 44.
In one example embodiment, the sensors.3®, measure various fluid properties, such as
density, viscosity, temperature, pressure, andikiee and may use resistance, capacitance, or
other means for measuring these properties. Hurthe sensing of the fluid properties can
characterize the fluid adjacent each of the sen86rs.56,. The sensors %6.56, are shown
having an end coupled to a signal ling.6®0,, wherein the distal end of these lines.6®0,
coupled to a controller 58. In an example embodimine controller 58 sends and/or receives
data signals, can process the data signals, andruwanexecutable code in response to
receiving/sending a data signals. In one exantpke,controller 58 includes an information
handling system.

[0018] Referring now to Figures 2B and 2C, in Figure 2B ample fluid 50 is shown after a
period of time when the gas 54 has stratified aphgated from the liquid 52. As such, position

of sensors 56 56, are positioned at discreet vertical locations gltire wall of the container 51



58controller 590 60line 62water 64hydrocarbon 66signal line 68service control module 70signal line
72flow indicator

and provide information about the gas constituérnhe fluid 50. Moreover, when compared to
what is sensed by sensorg 566, the gas content of the fluid 50 may be estimatedFigure
2C, the fluid 50 is shown further stratified suttattthe liquid 52A has separated into a water
fraction 62 shown residing adjacent the outlet @a#\8 and a hydrocarbon fraction 64 that
extends in the liquid column 52A on the upper ehthe water fraction 62 to a lower end of the
gas fraction 54. Further, the strategically diggbsensors 36.56,, being set substantially
along the entire length of the container 51, camused to detect where in the container 51 are
interfaces between the different types of fluidskimg up the produced fluid so that a mass
percent of produced fluid may be estimated. Waseved it is within the capabilities of those
skilled in the art to ascertain fluid compositicaskd on output from the sensors.566,.

[0019] Further illustrated in Figure 2C is a signal ling that provides communication between
the controller 58 and a service control module Bgure 1). Referring back to Figure 1, the
service control module 68 is further illustratedsignal communication via a signal control line
70 with a flow indicator 72. The flow indicator 72 associated with a flowmeter 74 that is
disposed in the production flow line downstreanths# isolation valve 42. The flowmeter 74
which in one example embodiment is a multiphasesrfieter, can be upstream of a manifold
(not shown) where production lines from other sabsells are combined into a single flow line.
[0020] As is known, the accuracy of multiphase flow metas be significantly improved by a
rough estimation of the different fluid phases witthe total flow, such as the total water cut in
the flow. Thus, in one example of operation, thierimation about the sampled fluid 50 can be
integrated with a measured flow rate through tbesfineter 74 to further calibrate the flowmeter

74 and thereby arrive at a more precise and aeacatial flow through the flowmeter 74.



CLAIMS What is claimed is. 1.A method of producing fluid from a subsea wellbore 26 comprising: a.
obtaining an amount of fluid produced from the wellbore 26 that defines an amount of sampled fluid
50; characterized by, b. isolating the amount of sampled fluid 50 in a container 51 disposed adjacent
the wellbore 26;

[0021] One of the advantages of the method and devicéodest herein is that automatic fluid
sampling may be achieved without need for remotennention such as that from a remotely
operated vehicle. Optionally, the time at which #ampled fluid 50 is obtained and allowed to
stratify can range up to a few hours and in exoéssfew days, as well as up to a hundred hours.
[0022] The present invention described herein, therefereell adapted to carry out the objects
and attain the ends and advantages mentioned, lasasvethers inherent therein. While a
presently preferred embodiment of the invention hasn given for purposes of disclosure,
numerous changes exist in the details of procedoresccomplishing the desired results. These
and other similar modifications will readily sugg#semselves to those skilled in the art, and are
intended to be encompassed within the spirit ofglesent invention disclosed herein and the

scope of the appended claims.



c. sensing the sampled fluid 50 at vertically spaced locations over a period of time; and d. identifying a
constituent of the sampled fluid 50 based on the step of sensing. 2.The method of claim 1, further
characterized by identifying stratification of the sampled fluid 50 into phases based on the step of
sensing. 3.The method of claims 1 or 2, characterized in that the container 51 is mechanically coupled
to a production tree 22 mounted over the subsea wellbore 26. 4.The method of any of claims 1-3,
characterized in that the fluid produced from the wellbore 26 flows through a flowmeter 74, the method
further c%%tts#‘\g justing a value of a measurement obtained using the flowmeter 74 based on step
(d). 5.Th 0 claim 4, characterized in that step (d) comprises identifying an amount of

20 wellhead assembly
22 production tree

24 wellhead housing
26 wellbore

28 production tubing
30 main bore

32 main valve

34 production line

36 swab valve

38 wing valve

40 choke

42 isolation valve
44 sampling circuit
45 inlet

46 sample valve
47 outlet

48 sample valve
50 sampled fluid
52 liquid

54 gas

56 sensor

58 controller

59 0
60 line
62 water

64 hydrocarbon

66 signal line

68 service control module
70 signal line

72 flow indicator
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water in the sampled fluid 50 and the flowmeter 74 is a multi-phase flowmeter. 6. The method of any of
claims 1-5, further characterized by estimating a percentage an identified constituent makes up of the
total sampled fluid 50. 7. The method of any of claims 1-6, characterized in that steps (a) and (b)
comprise flowing the amount of fluid into a sample flow line having valves 46, 48 and closing the
valves 46, 48 to isolate the sampled fluid 50 between the valves 46, 48 in the sample flow line. 8. The
method of any of claims 1-7, characterized in that step (c) comprises measuring a property of a
discrete portion of the sampled fluid 50 with a s nsogYISG disposed at each of the vertically spaced
locations. 9. The method of any of claims 1-8, f%"tﬁ‘ Sharacterized by releasing the amount of
sampled fluid 50 from the container 51 and into a production flow line 34 that transmits fluid produced

from theWﬁg?%%lzﬁhe%oi'sA subsea wellhead assembly 20 comprising: a wellhead housing 24
mounted over a subsea wellbore 26;

1. A method of producing fluid from a subsea wellbaéecomprising:
a. obtaining an amount of fluid produced from the Wetk 26 that defines an amount of

sampled fluid 50;
characterized by,

b. isolating the amount of sampled fluid 50 in a corga 51 disposed adjacent the
wellbore 26;
c. sensing the sampled fluid 50 at vertically spacedtions over a period of time; and
d. identifying a constituent of the sampled fluid 5sbd on the step of sensing.
2. The method of claim 1, further characterized bynidging stratification of the sampled
fluid 50 into phases based on the step of sensing.
3. The method of claims 1 or 2, characterized in that container 51 is mechanically
coupled to a production tree 22 mounted over thsea wellbore 26.
4. The method of any of claims 1-3, characterizedhat tthe fluid produced from the
wellbore 26 flows through a flowmeter 74, the methiarther comprising adjusting a value of a
measurement obtained using the flowmeter 74 basetep (d).
5. The method of claim 4, characterized in that sthpcémprises identifying an amount of
water in the sampled fluid 50 and the flowmeters7d multi-phase flowmeter.
6. The method of any of claims 1-5, further charagtsti by estimating a percentage an

identified constituent makes up of the total samhleid 50.
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a production tree 22 coupled to the wellhead housing 24; a production flow line 34 in fluid
communication with the production tree 22; and characterized by, = a sample circuit 44 comprising a
container 51 that is selectively in fluid communication with the production flow line 34; and  a sensor
system comprising fluid sensors 56 that are in communication with vertically spaced points along an
inside of the container 51. 11. The wellhead assembly of claim 10, characterized in that the sample
circuit 44 further comprises an inlet 45 in fluid communication with the production flow line 34, an outlet

47 in fluj ication with the production flow line 34, an inlet valve 46 in fluid icati
it tho et 451 T BIVCRL UM SR DI NI BL0B047) SIS

20 of laHE 207 G NS 2 ALLE N 5 TR A ARG NG Ve iieticd

20 of claim Vallie 3ng rizing flow gh'the prod I IS"medsure

with a flQWMGEelE  BRHIDTIGE SOHLRNSIF ADYRIGERESE s A BIiRdlAf fae sensor system.

8. The method of any of claims 1-7, characterizedhat step (c) comprises measuring a
property of a discrete portion of the sampled fla@lwith a sensor 56 disposed at each of the
vertically spaced locations.

9. The method of any of claims 1-8, further charaetsti by releasing the amount of
sampled fluid 50 from the container 51 and intoradpction flow line 34 that transmits fluid
produced from the wellbore 26.

10. A subsea wellhead assembly 20 comprising:
a wellhead housing 24 mounted over a subsea welRfy
a production tree 22 coupled to the wellhead 24,
a production flow line 34 in fluid communicationttwthe production tree 22; and
characterized by,

a sample circuit 44 comprising a container 51 thaelectively in fluid communication

with the production flow line 34; and

a sensor system comprising fluid sensors 56 treiracommunication with vertically

spaced points along an inside of the container 51.

11. The wellhead assembly of claim 10, characterizethat the sample circuit 44 further

comprises an inlet 45 in fluid communication witte tproduction flow line 34, an outlet 47 in
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13.The wellhead assembly 20 of claim 12, characterized in that the sensor system is in communication
with the flowmeter 74 through a control module 68 provided on the production tree 22. 14.A method of
producing fluid from a subsea well 26 comprising: a. retaining an amount of fluid produced from the
well 26 in a sealed environment that is subsea and proximate the subsea well 26; characterized by, b.
sensing a characteristic of the fluid at discrete vertically spaced apart locations in the sealed
environment; c. measuring a rate of flow of fluid produced from the well 26; and

fluid communication with the production flow linel3an inlet valve 46 in fluid communication
with the inlet 45, and an outlet valve 48 in flddmmunication with the outlet 47, and wherein
the container 51 is defined between the inlet vdl@nd the outlet valve 48.
12.  The wellhead assembly 20 of claim 10, wherein ae/@haracterizing flow through the
production flow line 34 is measured with a flownmetd and wherein the value is adjusted based
on an output of the sensor system.
13. The wellhead assembly 20 of claim 12, characterirethat the sensor system is in
communication with the flowmeter 74 through a cohtnodule 68 provided on the production
tree 22.
14. A method of producing fluid from a subsea well 26nprising:

a. retaining an amount of fluid produced from the wa#lin a sealed environment that

is subsea and proximate the subsea well 26;

characterized by,

b. sensing a characteristic of the fluid at discregdivally spaced apart locations in the
sealed environment;
c. measuring a rate of flow of fluid produced from thell 26; and
d. adjusting the measured rate of flow based on dtreem step (b).
15. The method of claim 14, characterized in that atirpilase flowmeter is used to measure
a rate of flow of fluid and wherein step (d) conses calibrating the multi-phase flowmeter.
16. The method of claims 14 or 15, characterized in sep (b) occurs at a time ranging

from about the same time as step (a) up to at &=mmit 10 hours after step (a).
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d. adjusting the measured rate of flow based on a result from step (b). 15.The method of claim 14,
characterized in that a multi-phase flowmeter is used to measure a rate of flow of fluid and wherein
step (d) comprises calibrating the multi-phase flowmeter. 16.The method of claims 14 or 15,
characterized in that step (b) occurs at a time ranging from about the same time as step (a) up to at
least about 10 hours after step (a). and hydrocarbon liquid in the fluid being retained has substantially
stratified. 18.The method of any of claims 14-17, characterized in that the characteristic of the fluid is

selected from t roup consjsting of fluid density, fluid composition, fluid pressure, fluid viscosity, and
fluid temﬂ)zatuﬁf]g method o# any of c|alms 14-%, c'l#aracte |zet¥1§l step(%lB ?s repeateé unﬁl watgr
and hydrocarbon liquid in the fluid being retairieas substantially stratified.
18. The method of any of claims 14-17, characterizethat the characteristic of the fluid is

selected from the group consisting of fluid densituid composition, fluid pressure, fluid

viscosity, and fluid temperature.
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