WO 2010/151661PCT/US2010/039808 SAMPLING SKID FOR SUBSEA WELLS BACKGROUND
[0001] Subsea hydrocarbon fields may link multiple wells via flow lines to a shared production manifold
that is conn¥@eWty B aitface facility, such as a production platform. Produ®€dMpdd Fe8aBe wells are
typically intermingled at the production manifold before flowing to the surface facility. The production
from each well is monitored RWAPTUINCRSESITY FOR SNBSS FASYINES e individual flow rates of
petroleum, water, and gas mixtures in the produced fluid. [0002] Due to the depth of subsea
hydrocarbon fields, servicing and monitoring equipment placed on the sea floor requires the use of
underwater vehicles, such as remotely-opeBAEISEREENIROVSs). ROVs can carry equipment to the

sea floor i asiaceSB.arRR R L ARIRURLTIAL S A g GORRL AN eddiprgent

located on the sea floor, such as wellheads a er production .equipment. IS controlled
from the Bedacidoshipaoifpldtiban ibycombiied| toablsw oarfaciky,toutie RQYrsdisean gdaifiment carried

by ROVs ' igiat - The ROY.itself is: f
maneuvz)r%g%&%?s% gl ?n?g&éoiﬁ%ﬁgggs%%oé ?g%ﬁ%?@g%%%%l%ﬁa sﬂcl:% %i%lﬁaec‘[tlg %(laﬁf%ﬁég@ac:%ﬁ?:% Sn, and at
greater dépitisg dodivosaladsilfiedity gddannductintefranteashdvelbistorimgtoask Sy simguRPhasare

desired. A Vv -skidfar. takir or, s .and.
associaté%qﬁéltﬁ%gsﬂﬁ%o%%%ﬁrﬁgoﬁﬁ%élgafgltcﬁle ski iésdéfé%%lfegc?%%t{r%m%@%fggg%%@ \ll?ievhﬂgfe. The
skid suppotts arpiiedidylsidample tanks and a fluid transfer pump. The fluid transfer pump is operable
t [ nifald | h I aks: SU OF THE
LR R U ST A R e
manifoldnht@fia@@ ﬁ@nﬁmﬂwsmw@ﬁb@w@o@f madiyldieintehsdosiated mrethowsclyetseioded. In
some emRaRimean Vs RS AEMAIP Y ReLalereElicls. e-tidfeatRial [ remotely

operated vehicle, a sample tank supporte the s luid transter pump operable to convey
productiend|marfipaeig edseonadonthe medudd omvesiidriment dhottednamitoidstatdimee pshetsnto the

sample tgafg, YR %9&%%}@@&&9&59 %%%%8{9&9%%% ﬁ@%‘%ﬁlssc%?oﬁ‘ee&*}? 7 186 %@%@g@g&u ction

fluids in a subsea location include deploying a sample skid using a remotely operate leto a

subsea mﬂ@tfg@@ohymmm&imﬁ,lwﬁdﬁ@i saheestan e tbRi® CoMBrisws apiimaryt shuaplz BARSdnd a fluid
transfer ymaiisolRIRaNe TddiansierBurdaa meniiekbieriate RN HARAD e magiold

interface panel is in fluid communication with a plurality of production wells; and ering a
predeterifietvgiastithorkiddotidositientrdva thbfhstsalegebprobelddoponidlivinttn abfirsnofahe

sarmpie @it SfRI e AIECREBIINGR AR b fiRes AN e SRRRBEALIE Tl GAMAIR tank

[0006] Some methods of'sampling production well production fluids from a manifold interface panel on
a subsedagks dsbtbR Ménisideiedde coupling a sample skid to the manifold interface panel, the

manifold jtarfage panelhging niid gemmunicatianwithiahleast one HaduCtioRelea9 U%ﬁ:j g the

fluid transfer pump to a manifold interface panel, wherein the manifold interface panel is in
communiésRiantstitmnathedsiuclivrsares scraberliarubssirthea shid disterimed tuantrpetehyoergsttnd fluid

from the paduCtioRNGHING ArAMAIANK U FRMAIRSKifh WhGTeRMERHASIEiReH Ayantty is
less than the capacity of the sample tank:
transfer pump is operable to convey fluid between a manifold interface panel and each of the

sample tanks.

SUMMARY OF THE DISCLOSED EMBODIMENTS
[0004] A system for sampling production well production fluids from a manifold interface
panel on a subsea production manifold and associated methods are disclosed. In some
embodiments, the system includes a remotely operated vehicle, a skid coupled to the
remotely operated vehicle, a sample tank supported on the skid, and a fluid transfer pump
operable to convey production fluid from at least one of the production wells through the

manifold interface panel into the sample tank.



[0007] Some methods for removing a hydrate blockage in a subsea location include deploying a
sample skid using a remotely operated vehicle to a subsea production manifold, wherein the sample
skid compri¥e 21 ESt6he sample tank and a fluid transfer pump; couplind HEYRELAIPERASr pump to
a manifold interface panel, wherein the manifold interface panel is in fluid communication with a

plurality eéquspdSotiannetisdang %ﬁp\l@ﬂggmmﬂu@ﬂmmiugdnfwmbt@ednledaa]dwdfatai@mﬁkggmgqmed in
a flow line in -fluid. communication with one of the productign wells. [0008] Some methods of removing
2 hydratS BTUEGE AOHERE FORAHE FPEHTRMUFREaH BOHRESh RSB P St

productioamideiskid comprisisg:aproaiifpldfinteifdee niselidciute depiesiaopaspmpepskid tadhe
orocuctOI T RO BEHIR R B LR EEB A ST RO THETHLIE S GHRGAA it one
of the pratiuctiamuelidaite samplRkidi0BDP} Ttusicanraimetsidesasined esebtesamprise a
72 subCUI ) ATOHHA. HHG GETo 6 SHabSEiEHEn ALCARRCEE B L9, 1 GRREH oot
will be readity, apacantiio shakeeskilled yutneiarisupentieadiegipaciolionngiletailegdaaskiption of the
e Soder A0y SRlo e e OP SaNE SO, BH S o
detailed desgiptigneéithe emiddimenisiveiere neamiftlhowlnesmadeliaghe faligiingkataompanying
Ty E R R T R
schematieagpsasentatianial avsimualindgisgichin fiscbrcante wimpne embodistéihterface panel,

wherein the manifold interface panel is in fluid communication with a production wells, and

delivering a predetermined quantity of production fluid from the production well into a

sample tank on the sample skid, wherein the predetermined quantity is less than the capacity

of the sample tank.

[0007] Some methods for removing a hydrate blockage in a subsea location include

deploying a sample skid using a remotely operated vehicle to a subsea production manifold,

wherein the sample skid comprises at least one sample tank and a fluid transfer pump;

coupling the fluid transfer pump to a manifold interface panel, wherein the manifold interface

panel is in fluid communication with a plurality of production wells; and extracting

production fluid from behind a hydrate blockage formed in a flow line in fluid

communication with one of the production wells.

[0008] Some methods of removing a hydrate blockage from a flow line in communication

between a production well and a subsea production manifold comprising a manifold interface

panel include deploying a sample skid to the subsea production manifold and coupling the

sample skid to the manifold interface and extracting production fluid from behind a hydrate

blockage formed in the flow line in fluid communication with one of the production wells to

the sample skid.

[0009] Thus, embodiments described herein comprise a combination of features and

advantages that enable sampling of production fluids from multiple wells in a subsea

hydrocarbon field. The various characteristics described above, as well as other features, will

be readily apparent to those skilled in the art upon reading the following detailed description

of the preferred embodiment, and by referring to the accompanying drawings.
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DETAILED DESCRIPTION OF THE DISCLOSED EMBODIMENTS 100131 The following description
is directed to exemplary embodiments of a ROV-controlled skid for taking samples from one or more
subsea well¥Warkd1assadeédted methods. The embodiments disclosed shouldHOK/B82iHEep88d, or

otherwise used, as limiting the scope of the disclosure, including the claims. One skilled in the art will
understand that the following description has broad application, and that the discussion is meant only

to be exemplary of the descrippimbrdtienisionN OetIHgNPRAW pYggest that the scope of the

disclosure, including the claims, is limited to those embodiments. 100141 Certain terms are used

throughd®? e fstfotvingracisiiaibresrartiamd ths srapedinaprisubstaesin b meshhforedts s one

skilled intHaerairb Wil iy sipigydifferapimgrsons may refer to the same feature or component by
different names. This document does not intend to distingujsh between components or features that

differ in fihe blhdt R ASEBRTRIL Sersseidigntfing tybhne skiddnieved & Ay r et 6aitBrtain

features aiRkGOFORIBRANISHREEIINEHI e IR RR SRR b RXBagsaIRthIN-BEale or in somewhat
schematic form,_and some details of conventional elements may nat be shown in interest of clarity and

conciserl&&¥l [O%IFB] In'thé RARSMNECATSRIRSIIAUTI 96 thealing fhiddmacerrdrifin g dhPne

"comprisgpghoditbged in an open-ended fashion, and thus should be interpreted to mean "including,
but not limited to... ." Also, the term "couple" or "couples” is intended to mean either an indirect or
direct connection. Thus, if a first device couples to a second device, that connection may be through a

direct connection,])c}ﬂl‘%’w DESGRLELL gﬁi&ﬂ@?&%@@%@é@%&ﬂﬁ@&%s. [0016] In FIG.

1, a schemadic TR eseMkatieatamamplaasid 10 Lianhprrpeling miaenstiom fluiss.-kagkeea
location is shown in accordance with one embodiment. The sampling skid 101 is attached to a ROY
160 and i%ﬁ%%aa}m SCRIERdTRa086, LARCSE SN 182 IsAnqyegsociated methods.  The

2010/15&5%8&&@&1@&1&?@3%@&13?@6Iif@hﬁ&q:lﬁatka,l@l&w&f}qg&@mﬂ?la@ﬂﬂgnﬁli%ﬁelmla@afsampling
skid 101 from the surface location. The ROV 160 maneuvers the sampling ski into position to
“connect gdeaql}ﬂcjﬂﬂgﬁ MREPEIRE s dpiitD, @H?c??‘} W&Yf%aﬁ?%ﬁ&fﬁ%ﬁéﬂ@f%tfbg qiEBY 160

may alsqlégigeshtmanipdlaipiedvion, amihe aradugtionssian fole kb @1{19 lb%méi&fﬁﬂdﬁeff ace

B e R e S B o A ey
including the claims, is limited to those embodiments.
[0014] Certain terms are used throughout the following description and claims to refer to
particular features or components. As one skilled in the art will appreciate, different persons
may refer to the same feature or component by different names. This document does not
intend to distinguish between components or features that differ in name but not function.
Moreover, the drawing figures are not necessarily to scale. Certain features and components
described herein may be shown exaggerated in scale or in somewhat schematic form, and
some details of conventional elements may not be shown in interest of clarity and
conciseness.
[0015] In the following discussion and in the claims, the terms "including" and "comprising"
are used in an open-ended fashion, and thus should be interpreted to mean "including, but not
limited to... ." Also, the term "couple" or "couples" is intended to mean either an indirect or
direct connection. Thus, if a first device couples to a second device, that connection may be
through a direct connection, or through an indirect connection via other devices and
connections.
[0016] InFIG. 1, a schematic representation of a sampling skid 101 for extracting production
fluids in a subsea location is shown in accordance with one embodiment. The sampling skid

101 is attached to a ROV 160 and deployed from a surface location, such as a ship 162. An
3



100171 The production manifold 105 serves as a hub for production wells 150A, 150B, which are
connected, respectively, to the production manifold 105 with flow lines 151A, 151B. It should be
appreciatedWea2HE1diselosure is not limited to any particular number of prdfubTeRMABISAR the
production manifold 105, production fluids from the production wells are comingled before flowing to a

productiembsatiday cauih B@laanmwmp@cﬂiaﬁpgﬂ ﬂh%lRtgmq@b ﬁﬂlﬁ%ﬁlﬁﬁlﬁ%@k@@ %maf?ifﬁiogil@terface
panel 110 for, the sampling skid 101 to draw produgtion fluids from the individual production
wells 156%7‘]91 CSoREERTe %ﬁf&%?’ PO RERS R thE BRI AN HSRIPRSHIACCHTRRRGH, the

sampling: siichitOll i alplecto patole veosavhie s sopatosiue ipadiuitim framiesigh psoduatiquovel pohich is

not possible fr he surface from t eflo line 12 due to cominglin; production f|UId at the
coa oo BOBPIERES, hd CRBIRG SO RN IS ey HELErGTES ath one

embodimgetface pandiguredito mampheipiofhuctomaduids fedutivhprRidctinrouwelsid-hahtteigampling
skid 101, co ects to I}i‘énanifold interface panel 110, which is in fluid communication with the
productlélﬁ §B\af‘f 'se having ordinary skill in the art will appreciate that the sampling skid 101

may be ¢emfiguted ip@iicach padifotidniiuids som atare thaprdauctivadustiorsuells spwelhidR019] The
sampling skid 101 is designed in part pased.on weight sjze cansidera lons res d|n to the
ROV o Wh I FhaRG 15 0% GRS FreHoC b OEHPAEH S e 5t me sii 101
includes shpammmqaﬁmeemm RoThsclosne foneatmntdhe misb@uﬂﬁlﬁﬂa«ﬂlﬁﬂﬁlﬁepoﬁpﬁﬁiﬁaﬂﬂﬂ'ed

Each sam 5a d s in selectiv ﬁzﬁomm nicatio Wlth a flui tra er pump 201 located on

the skid T SBRAGERGH (O EMPLE: L RRELEHCA SUPHBICTHAE B JEEL e Cm R it such

as methanﬁh(llgleﬂ) Héf@t@l_mwﬁfmﬁﬁﬁl pRsdwditivihecilamjfaldhntesfperipainal plhfofhe Jujdiirangfer pump

201 allows o 1, SIBPARL ki 0k erac RIopYFIOm IR e s DSIed e v
production fluids from the individual production wells 150A, 150B before comingling occurs
within the production manifold 105. Accordingly, the sampling skid 101 is able to retrieve
samples of production fluids from each production well, which is not possible from the
surface from the flow line 120 due to comingling of the production fluids at the sea floor.
[0018] In FIG 2, the sampling skid 101 is schematically illustrated in accordance with one
embodiment and configured to sample production fluids from four production wells A-D.
The sampling skid 101 connects to the manifold interface panel 110, which is in fluid
communication with the production wells A-D. Those having ordinary skill in the art will
appreciate that the sampling skid 101 may be configured to extract production fluids from
more than four production wells as well.
[0019] The sampling skid 101 is designed in part based on weight and size considerations
corresponding to the ROV for which it is intended to be used. In the embodiment shown in
FIG. 2, the sampling skid 101 includes up to four sample tanks 205a-d, one for each of the
production wells A-D to be sampled. FEach sample tank 205a-d is in selective fluid
communication with a fluid transfer pump 201 located on the skid 101, which is configured
to extract fluid through a sample line or inject a cleaning agent, such as methanol (MeOH),
using connections with the manifold interface panel 110. The fluid transfer pump 201 allows
for the sampling skid 101 to extract production fluids even when there is a negative pressure,
meaning that the ambient pressure at depth is greater than the pressure of the production fluid
being extracted. In one embodiment, the fluid transfer pump 201 is a piston pump with an

infinitely variable pump rate to control fluid extractions. Moreover, in another embodiment,
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meaning that the ambient pressure at depth is greater than the pressure of the production fluid being
extracted. In one embodiment, the fluid transfer pump 201 is a piston pump with an infinitely variable
pump rate t&V€bHMMIfiLablextractions. Moreover, in another embodiment, 4 RYGUS2010/039808
2010/151661PCT/US2010/039808 the fluid transfer pump 201 may be moved from the position
illustratedhbyflalt u?armealpmgpmmbma'utjnlsamp{edirfmﬁﬂﬂmeapmhiﬁsﬁeﬂmlmﬁambedbemeeemmpIe
tanks 2053-d and.slops tank 206, [0020] Becguse he rtlcular configurati alves lines may
vary acco%lngvf'd[}(lzlgas%éjl tlap?e?e%%%e%”%?%ﬁ%%‘ecﬁ?@é B%’*é e\?grg?ll?gﬁ ﬂ%ﬂ%%ﬁ% gc?f?—:‘ ?B%IIy
illustratedaskrdpding skid 101 will now be described Wlthout reference to every particular valve or flow
line withi dglg I|n kld 1 1 In add |on i o0 the various vg ¥es and lines, the ﬁqam gng skid 101
may incILE’ 3n es pé’%tsc U0 AN VSRS TESRIR ISP ERES ﬂﬂi‘é) tha*ebtirmation
through@mmmmplmgspeoﬁ‘e&aoﬁﬁahdmlenag futietioe nfahicichinarfadéypdinelriitd, ampasigr control

valve 220(: II|n flow roduction fluid m the manifold i t ace anel 101 d. The
master conf? %? mayeg é%) GP lt %%‘?éeﬁa%%" ta)teau{é’rﬁglt %rdi @ggé”ﬁf B}essure

loss or lass Mmphngskoh Mith Hneckhnqmlmlskmhﬁeds wibiel mmlmeseﬂldlsmhprgg skidrooLgtion fluids.

Each produlc Elo . 1 D |s S8 anrat?dgr olEn theerspais,terlc ntr?I val\g[e 2 gby#ﬁndlwdu I\llalves 3la-d,
respectlvef, 5 aflo ?OGI:’I ion iUl us%rﬁﬁ) ed 10 16w thit 9}71 & MREF&nifot valve
220 throgghftheasm pledlrgldmmbm shlmlﬂangpﬁm@aisld Adter Hmelmrywdtlatthalnemﬂ&ﬂarﬁkédfaeach

productlon W Ii -D ma be c nt olled % uIa onf Y.or essur llleliztronic
controls Bperfa o eé %(L)Jn ace i ﬁ %@ gl§< el?rl%an iSfd fﬁ(]) ler 3%%116% 10. In
one embmﬂmﬁmﬁpaneérlﬂa] iabpea&B08hd magzdne:mtmldadmm(dmdﬁ thisoibtefhidlcen fianevbehaeen each

productlon well A [ﬁ the.m nn‘old m}erface p neS (1)rlposs ?%extern IvaI alves 22 30a-d mgyéf opened

by the R@)uYOprlor 0 UGC S|ﬁsgl\1}w the marhterd interfice pane R then dioted bﬁ) ]tln after

=dockingl ﬂhrwﬁnélmammidemdﬁéhag@aﬁptmumﬁﬂmicBefEaelelmeunn@ﬂwmﬂ)duﬂlm‘sﬂpndawnple,
methanolmey e umRed opahhe MeRH supelvlie 2L i g Inc iom. e pariuar

productlon we ng samp dwith the producti Iiracted
by the fluidlivachsfepiodomi @0 ﬂmickdn@ﬂsed) |ﬂtmat1$lopghtdm1ﬁ%emooldmi toaplerg2 hlerdmﬁs uhte

contaminant fter u oductign fluids from .t s lecte ctl WeII red erted and/or
pumped |n]topst]hellc}8rirggg%ln¥§ Ing sapmlrﬁge aéllf% Ji% lIVl e‘fs‘l/regd%ssam evo LT IR ‘f‘é“.r%ea This
process mely fh&lbeyrépeamdoﬂmdabmcﬁltmm@dm rflwellﬁmlﬂ)afs clegiessijre/itleaaatiovell

being Sar%B? § nﬁf?%?%aﬁ’ %[1 Sea?l eta léqg‘g‘%i(gé c?o%@é%i%v& nﬁlg%’?atrﬁﬁ}fd 111][61 ace f))alutqn 207,

which moves fro
110. In one embodnnent external valves 230a-d may be provided outside of the interface

panel between each production well A-D and the manifold interface panel 110. The external
valves 230a-d may be opened by the ROV prior to docking with the manifold interface panel
110, and then closed by the ROV after undocking from the manifold interface panel 110.
[0021] Before extracting a production fluid sample, methanol may be pumped through the
MeOH supply line 211 into the line from the particular production well being sampled. The
MeOH combined with the production fluid may then be extracted by the fluid transfer pump
201 and diverted into a slops tank 206 in order to purge the lines of contaminants. After the
purge, production fluids from the selected production well are diverted and/or pumped into
the corresponding sample tank 205a-d until a desired sample volume is obtained. This
process may then be repeated for as many of the production wells A-D as desired, with each
well being sampled into a separate sample tank.

[0022] Each sample tank 205 may include a piston 207, which moves from left to right in the
schematic illustration of FIG. 2 as production fluid fills the sample tank 205. Before
deployment, one or more of the sample tanks 205a-d may be filled with methanol to
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schematic illustration of FIG. 2 as production fluid fills the sample tank 205. Before deployment, one or
more of the sample tanks 205a-d may be filled with methanol to WO

2010/15166WPCTIYE26510/039808 minimize buoyancy of the sampling skidPCT1UR2§A3%8& additional
methanol for purging the lines, in addition to the methanol that may be stored in methanol supply tank

210. Eacmmmbebnmla&@aafmﬁlMhmiiﬁgr@lathaophi&ifﬁmwadmmﬁn@haﬁmmoﬁs@a@ﬂgthepiston
207 at the sample inlet end ofthet 50, which js to the left in FIG. roduction -fluid fills the
sample tIAE20b LTSGR T TSR LTal Mok b LA s FBEEIT SRl et S o et
the sampieniphkt265 ZB‘I)MEFER‘(Dthmﬁ{lith'&hﬁlsﬁnﬁﬂ)ledtaﬂ&laﬁallﬁlﬁﬂ|ycpa$ftta"p’oﬁll@(d1\fﬂiél lﬂs@&uction
fluids to | dition Iof th iston xample, in_one odiment, the sa tank
205 has SUGR IS TPBNFILCHEIS GG Ak IRRrS B LR SUEoh Mo R RO Ao i
extractiofilils mnalﬁ;ﬂé@aﬁh@dﬁalheqomwntmﬂcmpmdu@&u}nﬁfwMShMBﬁ)Mbwﬁ@ﬁdf@ﬁaﬂg)dmg skid 1
01 to the sul fac The sure diffe the sea flooy. to the urface blem tlc
becauserfh lrlgdl}gtlféﬁ{?ﬁass%{}]é’%jﬁﬁ Pdglt&ﬁla & %%“w Srfagwﬁﬁé“?egééoéaﬁ sure
partially qjergameﬁltbm pnddtmﬁdudhmdsﬂmdbetsamsrle teldkso26b trBythifflllii&gﬂﬂﬁ)ﬁaﬂmle teeks 205
completel ston 207 Iet ove fu the n.fesponse to pres roces

citforentE BB T AR PR LI AT G e L 8 VOIS et il rank
205, Whl&hﬂ’ﬁ@lﬂmﬁs tHprdssive fhsdde the sample tanks 205a-d. By at Ieast partially rellevmg the
pressure H}%]] le tan 20 are safer af[n gat the s rfac dditional st

transferrlrn e proéusc&:1 |n bilvi ra?’rlon é%é%%% eﬂ?‘gg {'eE ar c—Pfg P%rﬁ/g ergl?or
transporiRoey aisgdih avaiddthg\diidriging ﬁﬁm&fﬁi&&:ﬂeﬂ&qﬁeﬁﬂm diuﬁemimhmnhmeam@hangmg
the cons |tue% nts of.the multﬁnhas% rodtuc nflwdtf t‘r% SéWhI| oreduc 1the rffk(%ffcgidental
discharge Pint6 e enviroRment. aellcng Cr%ﬁah %LE ?ac N eaégr%} g’éﬁ%d YT 28" whole,
or the ingiasduaatl saatpily tmd<$h20£mhd;em@yebmteapmmﬂlgddm@§@mﬂw modhotiefof widalysishcl 00241
The abilities gf the lin Skld I|ne above to e rodu ds from pro ion wells
it b it b R R Rt e R
embodimeots (ﬁﬁmﬂnerdnsamomselmqnesem@bghmemwbe lsammles ta%rebyeﬂhhmamphn@cﬁkldlare used

to verify e readings obteined fram.muliphase flgw meters locatet ot e qubsga jocation, pecause
the life of the Subses’ y(frogarbon e may be or many years, W(en of MotdYE&rE ‘Beriodic

verlflcatlpmsﬁtmlmmbpfhms&ﬁml\e rtﬁeﬂewsmﬁusefuﬂp a‘oitéasm phmald:pn‘&hamguﬂmetlpresﬂ'dre shmpling
skid disclosed her %ﬁ ws for multipl u t n wells toﬂeﬁ/ ed a rea% éthelr
corresponcliIl ﬁ%ﬁw ags% (rfne esrl}léc%r?f:frlr%ne ﬁlfl%a %ﬁwué g ?lp §%ﬂﬁ 1939808
[0025] Inpammhiemetﬁmddlrlfnemt tﬂwesampkehtayﬂsklﬂ)ﬁaagi e sipmdito tmrgmveogmdeysj ratethlogk@ges in
flow nesy WEIS WAISLISAICRERL 1 495 PEINGLRIGducsdrom o sublerianean ermation fos problem
of gas hy 748 Yormation exists. 611%n s ro uceg From A subterranean Tormation is saturated with
water sottteatdostitations of mmwmsqopmfawerﬂm@ rsmna}wpwiblemlsblyddatesgcm fiasknadver a
wide vari nee.of.ie Io bout 25 esareac X.CO nﬁ rocarbons
and water and Sé?e soﬁ%ﬁﬁj\ enggoa c?r%\fler% ogﬁlggé %)ltg(r:uresm r]%rsoélérpp%)g ﬁ ur i t ?1&1%
blockageskivhiéH @auiswhdddmdhallhglfdmdm sorhptmtaiska 20Saitiphitietin ctrem&dtmletswtecdfmmemove
the hydr%'i?sl%?@ 06, 1 1glwd transfer pump may be used to rapidly pump from the sample line to fill
one or more of the sam e tanks, which reduces the pressure behind the hydrate blockage to
potentiall§odigsdive thditigs cdithe Janael tigehitboitdi extrastiontiothetsamptidgatkiol fivads dlemihject
methano %&h nelpsto; revent, hydrate formation, Inste d of me th nol the
samplinggyl ski m(ay %{/@% 1\;}%&3%5?$¥de mlz%/:%ég%f) oé(tllnjir?tm Rer P{f}r Fate sso vﬁ"n%}lna} |ng
chemicals, @mk‘dasqthmth@ﬁhd@@hn’e of thwedirichisisnaliable roioBinEhie thic sdiBeles dels:tiritp the flow
lines. the sampling skid are used to verify the readings obtained from multiphase flow meters
located at the subsea location. Because the life of the subsea hydrocarbon field may be for
many years, even twenty or more years, periodic verification of the multiphase flow meters is
useful to confirm their continued function. The sampling skid disclosed herein allows for
multiple production wells to be sampled, and the readings of their corresponding multiphase

meters confirmed, in a single trip.



[0026j While specific embodiments have been shown and described, modifications can be made by
one skilled in the art without departing from the spirit or teaching of this invention. The embodiments
as described@ra0ex(@rgsiary only and are not limiting. Many variations and PO8ifis2Qi9S®WA8 possible
and are within the scope of the invention. Accordingly, the scope of protection is not limited to the
embodimerny descnioddsrbemisodithetitnithel byntiptigiasig thatyfdlowsédetscaproetwhichhstiaiténclude
all equivalonis ol the sublet malier of the CLAIMS WHATIS CLAIMED 15: 1. A system for sambling
production Weaifg’proguc?ion fitids from muttlple iSefictiorPven o & manifo(fc} inté ageap)aﬁél ona
subsea rfiuitiatiell ptedyctiblemmarfifgid;, thelsytsteiorioatiprisingtsa redfote\saperaidetvéhfcde; aaskid
coupled g%t')[ eergemot?ylgﬁerated vehiF

call 100 1S Satur: e|8 ; Sl?lgn\glﬁeiiasnok 1%HP£%§ ldllonfthaes ?flk?'ﬁ%la enSd a fluid transfer
pump opera 6o convey prodlucstlon Gid from the production wells ﬂw%ug Emanisidintérace
panel intsighdisamhpi® bk s Hayddhtbe canfpls tandsaceifiguaddite: kefapriipethfrans epch welhs2parate. 2.

T oy LTS SARPISREAME N SR L W oo e 1

productiduydwati. blockage occurs, pressure builds behind the hydrate blockage, which causes
additional hydrates to form as a result of the increased pressure. To remove the hydrate
blockage, the fluid transfer pump may be used to rapidly pump from the sample line to fill
one or more of the sample tanks, which reduces the pressure behind the hydrate blockage to
potentially dissolve the hydrates. In addition to the extraction, the sampling skid may also
inject methanol, which helps to further dissolve and prevent hydrate formation. Instead of
methanol, the sampling skid may be deployed with and may be able to inject other hydrate
dissolving/inhibiting chemicals, such as the ICE-CHEK line of chemicals available from BJ
Chemical Services, into the flow lines.
[0026] While specific embodiments have been shown and described, modifications can be
made by one skilled in the art without departing from the spirit or teaching of this invention.
The embodiments as described are exemplary only and are not limiting. Many variations and
modifications are possible and are within the scope of the invention. Accordingly, the scope
of protection is not limited to the embodiments described, but is only limited by the claims
that follow, the scope of which shall include all equivalents of the subject matter of the

claims.



3. The system of claim 2, wherein the fluid transfer pump is operable to deliver methanol from the
methanol supply tank into the sample flow line and to extract a mixture of the methanol and production
fluid from the sample flow line. 4. The system of claim 3, further comprising a slops tank in fluid
communication with the fluid transfer pump and wherein the fluid transfer pump is operable to deliver the
mixture into the slops tank. 5. The system of clag i wiere the sample tanks each comprise a housing
and a piston moveable therein. 6. The system of claim 5, wherein the piston separates the housing into
two chambers and wherein each sample tank further comprises methanol stored in one of the chambers.
7. The systepy@pgtawch, AyNEEein ©ach sample tank can receive production fluid, whereby in each sample
tank, the piston moves within the housing and methanol is exhausted. 8. The system of claim 7, wherein
the chamber containing methanol is in fluid communication with a methanol storage tank. 9. The system

of claim 6, wherein the, il farsiapmRdaRperRRE ItproglivesPRAgs iamiluidtimen a subsea production
well to the other of the chambers. 10. The @@tem of claim 9, wherein the piston is movable under

pressure froff SALCHRSHYELSATATIE MR iTRIFh WS Ha% Rate! e Sersa Bkl HOGUEHBR fiuids from
multiple prodhigtigni dvetis Syetenadnapiieldgnterface panel on a subsea multi-well production manifold, the

method comprising: a remotely operated vehicle;
a skid coupled to the remotely operated vehicle;
sample tanks supported on the skid; and
a fluid transfer pump operable to convey production fluid from the
production wells through the manifold interface panel into the sample tanks; and

the sample tanks configured to keep fluid from each well separate.

2. The system of claim 1, further comprising a methanol supply tank in fluid
communication with the fluid transfer pump and a sample flow line coupled between the

fluid transfer pump and at least one subsea production well.

3. The system of claim 2, wherein the fluid transfer pump is operable to deliver
methanol from the methanol supply tank into the sample flow line and to extract a

mixture of the methanol and production fluid from the sample flow line.

4, The system of claim 3, further comprising a slops tank in fluid communication
with the fluid transfer pump and wherein the fluid transfer pump is operable to deliver the

mixture into the slops tank.

5. The system of claim 1, where the sample tanks each comprise a housing and a

piston moveable therein.



using a remotely operated vehicle to maneuver a sample skid into position to couple to the manifold
interface panel; releasably coupling the sample skid to the manifold interface panel, the manifold
interface panel being in fluid communication with the production wells; pumping production fluid from
the production wells into different sample tanks on the sample skid, keeping the production fluids from

each producgon wethsepafaieorbileratorathaaihspaplesskidatdsht e s piof@aim 11, further

comprising: injecting cleaning fluid from the skid through the manifold interface panel into a flow line in
fluid commuRBAMSTSAH VRETBI SR SHTRKIANSHENROGPIRRIRF SR SHatRd Meiisind ¥Sid and

production flghdfiesrsthe flow line; and delivering the mixture from the flow line to a slops tank supported
on the skid. 13. The method of claim 12, further comprising:

7. The system of claim 6, wherein each sample tank can receive production fluid,
whereby in each sample tank, the piston moves within the housing and methanol is

exhausted.

8. The system of claim 7, wherein the chamber containing methanol is in fluid

communication with a methanol storage tank.

9. The system of claim 6, wherein the fluid transfer pump is operable to deliver

production fluid from a subsea production well to the other of the chambers.

10.  The system of claim 9, wherein the piston is movable under pressure from the

production fluid.

11. A method of sampling production well production fluids from multiple production
wells from a manifold interface panel on a subsea multi-well production manifold, the
method comprising:

using a remotely operated vehicle to maneuver a sample skid into position to
couple to the manifold interface panel;

releasably coupling the sample skid to the manifold interface panel, the manifold
interface panel being in fluid communication with the production wells;

pumping production fluid from the production wells into different sample tanks
on the sample skid, keeping the production fluids from each production well separate
while stored on the sample skid.

12.  The method of claim 11, further comprising:
injecting cleaning fluid from the skid through the manifold interface panel into a

flow line in fluid communication with one of the production wells;

9



exhausting a buoyancy fluid from one of the sample tanks as the production fluid is delivered to the
sample tank. 14. The method of claim 13, further comprising: moving a piston within one of the
sample tanks as a volume of fluid in the first sample tank increases. 15. The method of claim 11, further
comprising: delivering a predetermined quantity of production fluid from the production well into one of

the sample tanks, wRgERHNY S AIRAESTTMIHCE AHRHNIE ipespitandiencmadiyetiegisanmple tank. 16. A
method of removing a hydrate blockage from a flow line in communication between a production well and

a subsea préﬂgction manifold comprising a manifold interface panel, the method comprising: deploying a

sample skid to the gehi¢eangredusianraasiotdafmelecnHpling thehsanrIsuplsisttel Biethaainield interface;
extracting production fluid from behind a hydrate blockage formed in the flow line in fluid communication

with one of the production wells to the sample skid. 17. The method of claim 16, further comprising

reducing pressure mHendgiwdisedrgivegntinpsatpinckage and the manifold. 18. The method of claim
16, further comprising conveying the extr?c_tegl groduction fluid to a sample tank on the skid.
exhausting a buoyancy fluid from one of the sample tanks as the production fluid

is delivered to the sample tank.

14, The method of claim 13, further comprising:
moving a piston within one of the sample tanks as a volume of fluid in the first

sample tank increases.

15. The method of claim 11, further comprising:
delivering a predetermined quantity of production fluid from the production well
into one of the sample tanks, wherein the predetermined quantity is less than the capacity

of the sample tank.

16. A method of removing a hydrate blockage from a flow line in communication
between a production well and a subsea production manifold comprising a manifold
interface panel, the method comprising:

deploying a sample skid to the subsea production manifold and coupling the sample skid
to the manifold interface;

extracting production fluid from behind a hydrate blockage formed in the flow line in

fluid communication with one of the production wells to the sample skid.

17. The method of claim 16, further comprising reducing pressure in the flow line
between hydrate blockage and the manifold.

18.  The method of claim 16, further comprising conveying the extracted production

fluid to a sample tank on the skid.

10



19. The method of claim 16, further comprising dissolving the hydrate block by injecting methanol from a
methanol supply tank supported on the skid through the manifold interface panel into the flow line behind
the hydrate block. 20. The method of claim 16, further comprising dissolving the hydrate block by
injecting a hydrate dissolving fluid from a supply tank on the skid through the manifold interface panel into

the flow line pehindithe hygaie sk B e MempHM @O M jurb ey eafeMIsERLRUMPING a quantity
of production fluid into one of the sample tanks that is less than the capacity of the sample tank.
injecting methanol from a methanol supply tank supported on the skid through the

manifold interface panel into the flow line behind the hydrate block.
20. The method of claim 16, further comprising dissolving the hydrate block by
injecting a hydrate dissolving fluid from a supply tank on the skid through the manifold

interface panel into the flow line behind the hydrate block.

21. The method of claim 11, further comprising pumping a quantity of production
fluid into one of the sample tanks that is less than the capacity of the sample tank.
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