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[ 0001] Subsea hydrocarbon fields may link nultiple wells via flowlines to
a shar ed woaduetsiesn nani fold that is connected to a surfPararsb@oiobishy, such
as a production platform Produced fluids fromthe wells are typically
intermngled at the ' T} b fl ow o the surface
facility. The produgAWifm&e%ﬁrb/\gjl(sRi Smﬁﬁ@hﬁg{f&a mul ti phase fl ow
nmeter, which determ nes the individual flow rates of petroleum water, and
gas mxtures in the produced fl yi Pﬁgue to the depth of subsea
hydrocarbon fields, servicing a#%gﬁﬁﬁgggﬁi equi pnent pl aced on the sea
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vehicles (ROVs). ROvVs can carry equi pnent to the sea floor froma surface
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used f dovagietvErehdeterainekibg indiviguddiav rabes, olmsirelenme waty.chng ap Buktufdsel ds
contin onmon, and at greater depths, additional abilities to
per forﬁ%ﬂ’rﬁ?@ﬁg&rz@@(ﬁnd nmonitoring tasks using ROVs are desired. [0003] A
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operated vehicle, a sanple tank supported on the skid, and a uid transfer
punp o@e?xi%ﬂIYeOtlcﬁ csbwlvevathd)cmctheohotfdmmf theoROM TleaROGritseldT ist heed for
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producti on wel duction fl froma mani Intertface panel on a
subseasqunpldm«uMon mani fol d i nclude coupling a sanple skid to the manifold
interface panel, the manifold interface panel being in fluid comunication

with at | east one oduction wel COU|I theflwdtransfer punp to a
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bl ockage formed in a flowline in -fluid communication with one of the
production wel|s.
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[ 0008] Sone nethods of renoving a hydrate bl ockage froma -flow line in
conmmuni cati on between a production well and a subsea production manifold
conpri si ngoaoransideel d i nterface panel include depl oyi ngreTasdploe3msks d t o

t he subsea production manifold and coupling the sanple skid to the manifold
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conpri se a_ conbination of features and advantages that enable sanpling of
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refere ' . <5 al ' ' dr.aw . [ 0011]
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mbodi ment; and [0012] FIG 2.is. hemgt i tati f K
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exenpl ary embodi nents of a ROV-contro [

] ) . idTor taking sanples from one
or nor deastibse aradeictien avell, segdivgahe dlvd tiaoifer pUhe te mbodiifeldtistediase pasdd
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that t kielit@ideowi predeieathiddplndithas gasrboRIRlid Einh ARe pedtFhcti®@twdliNfito a
di scussion is neant only to be exenplary of the described enbodi nents, and
not i ntsamakedaploos thyraaiple fdd, Whescindbparedeterniacd naantivs irless thae thedlangrithe
cl ai ms, ¢iys, éa'hﬁ?lét%gk.t o those enbodi nents.
[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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[0014] Certain terns are used throughout the follow ng description and
clains to refer to particular features or conponents. As one skilled in the
art wll wpposcisadee, different persons may refer to theprsans20i0atisoe or
conponent by different nanes. This docunent does not intend to distinguish
bet ween conponents or features that differ in name but not function.

Mor eover, the drawing fi gures are not necessari Igwto scale. Certain

features and conponenBRIGERESGRIPREON QF FHE PRANENGSexaggerated in scal e
or in SRTRWMIRE aSHOETREIEd fd%édﬂé)%l@ﬂ%f %%ng@cgﬁlle hi3, féffm&%vﬁﬂ[fb %a A(fe%nt S

may not be shown I n Interest clarity an conci seness n the
foI I ovmtlmgfodowmmcmnpwymg drawimgscl ai ns, the terms "including" and

"conpri sing use in.an en- ended fashi on nd.th s shoul d be
o i@t 00 " it Sl ERRB R GER Fon ot dEb1osedip SRS taio,

" coupl %smgralelﬁgﬂéw &%ratécﬁvélﬁ@l@ﬂgg&oﬁﬁné@@ﬂh ®hé BRbodimehfIdhd €ct or direct
connection. Thus, first device comg es to a second device, that
connect0&H 5e18tawdl¢gwtla gpresentationn @tsamphngrsktchnmwgwréamqen‘mthem@
connectj on \1/| atot her devices and connections. [0016] In FIG 1, a schematic
represgﬁ’tg Y5 of a sanpling skid 101 for extracting production fluids in a
subsea | ocation is shown in accordance with one enbodi ment. The sanpling
skid 101 is ahrgaedp BESCRITION GRerdepiEBsEDOVBObINIgaad ocat i on,
such as a ship 162. An WO 2010/ 151661PCT/ US2010/ 039808 unbi lical cable 161
al | ows [f0pH dbateléwiog d@ﬂwelpﬂo)\/lsxamcwddo safrmlblalrygen@idddnma@f 2 BAV- h@ltsﬂletiace
| ocati @ h 160, nmapeuvers the t
connectﬁfio oq1 IREF Iples, ﬁglinf 88% Of):fﬁ%l Sﬁ) oa WEI‘?nfisasﬁ%?{& flﬁé{ﬁ%‘i | on
mani fOleﬂlbﬂ)@@lelﬁEhﬁst%ﬁQuIWt B¢ SfeBRAAS @ﬂ ottRrviB& gl ad Em‘t‘tﬁ{gvtﬁé s et(ﬂ"e
production manifold 105 and the nanifold int erfacem?anel 110 in preparation

for extheatsdlogroiduding die daigisd Onervkdingrin dheantmill podarstnd et tép@éol@@mg 110.
100171 fg%gpﬁé\ﬁ?‘ iﬂ%ﬁ&oﬁ@ néaftlg{)d t’%atsﬁ‘l sscu 01915“%9&{1 h {0061 em ar% of Il s

150A, are nnec resp ec I ve oduc nifold

105 wi the fd¢somibed meodlﬁibﬁts 64 Bot hﬁtelﬁi’edubChquesap]ﬁm&Be ab@ﬁ: (bihﬂi‘e d1§k&osule
di sclosure is_n ed to any particular nunber of production wells. At
t he prb‘lﬂﬂﬁ“ﬂ%ﬁeﬁ#ﬂr‘ﬂlﬁdﬁ jmigd to BP@%E}E]P?‘BWGF‘ISw ds fromthe production wells

are copjopg! edhef QLA fa}eoggeaguﬁda ﬁo&rtﬁglﬁ#v@lﬂ f él}ﬂ oot ar Einféstoareﬁf qguct' on
pl atform 21, throug% a OW|II§€ 120 nifo |nte ace pane
al | ows phticuliah éasmepdn cognekients.1 Ak dne skiilladip t}@chnt:wﬂbap}iréquatd,sdlffemm persons

i ndi vi dual dL{ tion | 1s 150A, 150I?Et bef com n occurs wthin the
or oduc IS TeTRaAp AF e Eatug o5 kaingont Hoh fRLaRs MRRGS S KPE dehmeat dafsendto

retri eyRoRPPli8EnRfistPbQU&t b&ﬂ?(ﬁﬂe'ﬂtsd& feﬁﬂt@s%ﬁ@d@ﬂ’epﬂyﬁﬁlh@ Buveb fundibeh s
not possible fromthe surface fromthe flow line due to com ngling of

the pr Mmgwe@rthe deavdsg Siguteh eresecd nfeb@sﬁrﬂy (@ o] Cmtaﬁn Gapyres hrgl mmnﬂnlemg ski d

101 is |II strated in agccordance wt

cont | gFEoTD ey e oL e iioR T RAR T do roPu G PR AT e 478, The
sanpl i Bgns kdsﬂalrb%f canational @ldntdtsTaityf @bl bentigrinGe Panek JlClarinhiaah is in
fluid conmuni cation with the production wells A-D. Those havi ng ordinary

skill Pondiseacsirt wil | appreciate that the sanpling skid 101 nay be
fi - - £l n f
vel | o MR bR Ehe R RUNIN B i Pyt 36 BRGSO el M RIS

wei ght a@nded izen opunsénded &shivnsand 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
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corresponding to the ROV for which it is intended to be used. In the
enbodi nent shown in FIG 2, the sanpling skid 101 includes up to four
sanpl e t anb0DBac6d, one for each of the production wel lPeTASEYDO3I368
sanpl ed. Each sanple tank 205a-d is in selective fluid communication with a

exct r actiipeh e oy REI BRIt B REMEa? B Pt Sufell BGCecg

et han@hrfAd¥a0datibh, TUS RV 460 ReGELRAS theishiplihe siqanoi ehtd pjositieh iaemnans! 110.
The fluid transfer punp 201 allows for the sanpling skid 101 to extract

pr oduc #im#nifoldi inierfaspamnelnkl?, thisheisipgrtafriepradieionpnenfild d05.ndhaikdgV 1kt t he
oot enlo 83748 S80Skt SR B AOTRBREOPHEFAME L AR RRIBEY o
pi st on iperfyrevpdael dmo iinfprapdration Yar exabkictng wagiucAde Tuidsc tindughl tHel thiaflifold
ext ract‘iriltgrr%asc.e plzx/rtl)élelci\(l).er , I'n anot her enbodi nent, 4
[0017] 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 appreciated that the disclosure is not limited to any particular number of production
wells. At the production manifold 105, production fluids from the production wells are
comingled before flowing to a production facility, such as a production platform 121, through
a flow line 120. The manifold interface panel 110 allows for the sampling skid 101 to draw
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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WO 2010/ 151661PCT/ US2010/ 039808 the fluid transfer punp 201 nmay be noved
fromthe position illustrated by FIG 2, neaning intimw th sanple |ine 204,
and i nst emd 2pogisiéeoned bet ween sanpl e tanks 205a-d and eslops20180598896.

[ 0020] Because the particular configuration of valves and |lines may vary
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from | ghtvel 2304 @h{aylHé dpRBe SENHRE OV rptnlo tbsa(somﬂgowltpthth&l?m@ﬁnm&Qtp%élon
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2010/1 1 n: Z anc of, the sa ski,d,101 and
o ovi ddMaf R ARy % 2B G Fh ooy AR YEoS RpHD fhedii e

et hanollcOHatppinyinee 1$ imbake lifle fBinhB §hrtRURP pYodustikh w0 belgGBmpRAP et ank
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litersprdidls iy Qe repdaddl fh binthnl Iof &leSprBliudioRdudisi 2D {d Msded, 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

5



100231 After sanple extraction is conplete for the desired nunber of
production wells, the ROV brings the sanpling skid 1 01 to the surface. The
pressure wobhavensial fromthe sea floor to the surfacepoaysbeopsmsbs ematic
because the production fluids are multiphase fluids (oil, gas, and wat er)
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npl e t. 05 e transported to a location onshore for analysis.
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production fluids in various subsea applications in accordance w th
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hydr oc gafioandf§ welcs), Ry the rdducedTPradsure dasial ?V@lgdsmnﬂhh‘ ROAUBOE UEB@ f the
periodic verification of the nultiphase flow neters is useful to confirm

their camplerfades 309y aat filfing tb%m%mlﬁgm&:ﬁ i285 ¢rapletelpdhe et skl tor
I tipl

ot L2 AUNG! paNELLR, bR BBl Sy 80ALE R0 BRL g e

2010/ 15d66RETssiS26d p40B3IRABask UR25]luthe e the sarepib oahilrE0s; whidhechampllieng

skid may be used to rempve gas_hydrate bl ockages jn flow |jnes. \Were water
is predEFPUE rinag% tlbeeﬁ%aplsrt@g@c%%afc{ or%%Yaafsl?Bﬁtew%féf wllﬁﬂpﬁéil? BEESEHE Breobl em
of gas shyafealfsIeBaRtd0 Qaf@?‘ﬂoq{aﬁdlegt Elfcnsuﬂﬁée pfl‘fédééﬁﬁﬁ)nfa Q? %M‘g%&ﬁﬁ fHean
formation is saturated wth water so that formation o as rat poses a
very S|pgfmubtlclarﬂtuld:srﬁ)¢nhethe shiydleatanlss 2@Gn-d do sepvae lagw dentaiaers afnr:eam‘pmt

t t .
nyar ocarbone HhavRufEr Viniare vbiteg erausnnot Bt & BERAG b Eaeie
pressurigs BHstidhenReTithél 1ﬁd1‘t%)ﬂ&¥éj Pﬁfdﬁctﬂirpﬂ{ﬁ@%mgm' GRilc A8 e R tHeQRl of

hydrates to formas a result of the increased pressure. To renove the

hydr at @C@ﬂ@waig@chatg@emfol e ¢nviremednér Apft@nrbemwrmlm scealetsarfaeqauﬂ@ﬁ sanmling f r om
t he sa fil a ch redyces the
or essurbUpdtiRd ViebrydpS i BhulRade s SR 2l R Seet B AU oo

| n addiohél@ne f(ﬁahﬁl@s@xt raction, the sanpling skid may al so inject nethanol,
whi ch helﬁs to further dissolve and prevent hydrate formation. |nstead of

met hand024ly Hde ghitisics abthe spapiies skid o p%mem exiragharofustiarelleigy Bomdivienj ect
th i f

o e O e e M R A

Wi | e $1pemofdancewhhmrﬂmdhﬁeﬂmwfethbéenlosdﬂ@\lvmn anderdesitmeine the smgle‘s itl@hibgns can

be madeb Lled in the agt wthou arting from pirit or
t eachi M m H}gséﬁflﬁ\i’é‘ﬁtuﬁ% to T’ﬁ‘é{ ethsogpd g‘g@eeefﬁ‘?fpllﬁ@&lp #58 fi@(‘@ﬁﬁ?talrsy only

and ar g ek il hiviga IR, VBELALL ﬁmlf@%@ﬂ@@ efg«;dle b&fﬁd@%@p forand.
are within the scope of the invention. Accor e scope of” protection
i's not manmylead, «t\@nt‘tWentgrmmhrﬁers mbﬂeducwbﬂﬂcatinmtofltl:se wnltiphbserfidvechetrys tshe
clains t t he sco whi ch, shal | .ude all uival ents of the
subj ect™ # e?OI ’frmt fhett lﬁ%%oﬁlf%ti%l Eﬁ'ﬁﬂgﬁ]@ﬁ)?ﬁ@g S@ii a}l-% R

CLAI MERI&ple ptodubtisy SeBBd BE sERpIBd,i4nd tRE RAUGIE 8N theR! dorRERHdaL lﬁﬂlt{ph&’éeds
froma manifold interface panel on a subsea production manifold he system
conpri gliqﬁgs confirmed, in a single trip.
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a renotely operated vehicle; a skid coupled to the renotely operated
vehicl e; a sanple tank supported on the skid; and a fluid transfer
punp operwbl2e10B1sonvey production fluid fromat |east eoe/ustomnhssos
production wells through the manifold interface panel into the sanple tank.

2. Th t i : LS} I ly t j.n
i ui d A I b Aofia ity HeCHagFATRY il Mo ERiaB"E (BB, o RNl
coupl edldihgmen flowelifidsui Wheteanséeis ppesept anghs deingaasduced € bsabtephaguct i on

well. 3. The stemof claim?2, wherein the fluid transfer punp.is
oper ablf%miaéloaeﬁ])iév@i"% n%ﬂs_rql}"gﬁﬁet ﬁ%"‘%?’ha“r’fbﬂ“su@ﬁ@}/ gankofiged’ fiR@ danpl e
flow | isﬂl?ceﬁﬁ%afé (f(f)ri'i'ﬁ(;a\t‘/t\il'blﬁ% seffurﬁ%eﬁtvﬂrﬂfaw%r §chﬁ1a[‘?oﬁ‘1??@&{ oB9R 1RE (r:ﬁo'sgsna {yi d

fromthe sanpl ine. 4. e systemo alm 37 further conprising a
sl ops tsmnifidant problech. dbymated cat foom oniet b wiidevdriance of teansfaurepupo amait @her ei n

the flyjd f i bl del i t i xt intp the slops
Lk, 6" BRI e GRS Re R Sl G LB DR uer ng
and a piygtaan bﬂ’&k@?@'&cﬁr@ﬁ 8dsBure BuildENBelENS @B Bfdraib ablBtiage WRATiEH Ntahg

pi ston separates the housing into two chanbers ‘and wherein the sanple tank
f ur t headéigapsli ydsateretonEniml as e gewdt phtheniacisased pwesshieanb@e gemove thikhbydsgist em of

O S A Ao )RR PR Dl s AR e

8. The oay st r@bf tebfiplk, taMitig frgiidh fcigces M PREsueOBE R RO YIRL S BIRkadeSol N

flurd (}:)8%25115}’03}5;0(1)96 },l\q-et}[]yd?ater:rs‘.a t Irlllagdcziliti(ilt tc())r t%g %X‘Ergcgiié)'n, the samplihg 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.



WO 2010/ 151661PCT/ US2010/ 039808 9. The system of claim 6, wherein the
fluid transfer punp is operable to deliver production fluid froma subsea
product i omoweld1sies1t he ot her of the chanbers. 10. The systmsmiofozshai m 9,
wherein the piston is novabl e under pressure fromthe production fluid.

11. The systemof claim1l, further conprising nore than one sanple tank.
12. A nethod of sanpling producti onCk&iIMSr oduction fluids froma manifold

interfa sea production manifold, the method conpri sing:
coupl i nﬁ&@g?ﬁ%F%@g%%tﬁt?o the manifold interface panel, the manifold

interfate paAsalysteai fog shmplihglptbdaciioruwel giroduetion flidt fréreasmaoifeldgnediact i on
wel | ; coupling the fluid tra sferH{)urrp to a manifold interface panel,

wher ei nPAREOTHE FiTas6} Brodpetionamfold tag systen) ¢PmPHSRE: communi cation with a

production welds[3Rferated vendfh i vering a predeterm ned quantity of
production flurd ffomthe prodiction well into a sanple tank on the sanple

ski d, wher ei askitheoyletiettbé rnndely gpanatedtwehicks; | ess t han the capacity of the
sanple tank. 13.. The nethod of. cl.aim 11, further conprising:

i nj ecting cIae_%??m_ﬁtaf’glﬁ?@wgrﬂntth%s@i’ia&%t hrough the manifold interface panel
into a flow{ignel irBndiérUbing pBRRlcGatdoafey\biddubtith Rhi@dk6hi ANeBbhé of the

production wells through the manifold interface panel into the sample tank.

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 tank comprises a housing and a piston

moveable therein.

6. The system of claim 5, wherein the piston separates the housing into two chambers

and wherein the sample tank further comprises methanol stored in one of the chambers.

7. The system of claim 6, wherein the sample tank can receive production fluid, whereby

the piston moves within the housing and methanol is exhausted from sample tank.

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

communication with a methanol storage tank.



extracting a mxture of the cleaning fluid and production fluid fromthe
flow line; and delivering the mxture fromthe flowline to a slops tank
suppor t edwonrotonei&hi d. 14. The nethod of claim 12, furtoeruseaopsdisss ng:
exhausting a buoyancy fluid fromthe sanple tank as the production fluid is
delivered to the sanple tank. 15. The nethod of claim 11, further

conpri si ng: nnving a piston within the first sanple tank as a vol une
of fluidin the Sy SRORINE 6, a«pﬁerbﬁcfh%aﬁ@i%l traddRr p ump is is operable to deliver
2010/151661PCT/U 2010/ 039808 ’16. The met hod of cIa| further

COﬁDrISnmghwnmnﬂuuth@a@mmhgmqk@hmhmgwﬁﬂm»dwknmmnfﬂeC$kmhmEhrough t he
mani fold interface panel into a flowline in fluid communication with a
second production well; extracting a mxture of the cleaning fluid

and prodyct i ofhef byt fJfQiRuhh@ fieyéih ithe pidlod lisinsbvaBRIMMM et rbRBroMibih tiee
second production well;
production fluid.

11.  The system of claim 1, further comprising more than one sample tank.

12. A method of sampling production well production fluids from a manifold interface
panel on a subsea production manifold, the method comprising:

coupling a sample skid to the manifold interface panel, the manifold interface panel
being in fluid communication with at least one production well;

coupling the fluid transfer pump to a manifold interface 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,

13. 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 the production well;

extracting a mixture of the cleaning fluid and production fluid from the flow line; and

delivering the mixture from the flow line to a slops tank supported on the skid.

14, The method of claim 12, further comprising:
exhausting a buoyancy fluid from the sample tank as the production fluid is delivered

to the sample tank.

15.  The method of claim 11, further comprising:
moving a piston within the first sample tank as a volume of fluid in the first sample

tank increases.



delivering the mxture fromthe flowline to the slops tank; and

delivering a predeterm ned quantity of production fluid fromthe second
product i omoweld1sigsto a second sanpl e tank, wherein the pcedsteonsses
guantity is less than the capacity of the second sanple tank. 17. The

met hod of claim 11, further co ising delivering a predeterm ned quantity
of produL@ion ?Q%?EMQPBH?Fﬂé§p$B%ﬂ§P' '*Wél | into nore than one tank on the
sanpl e ski d, M&ﬁﬁ‘% BlehiiBg PILRORLANAL Dad 1A iht YndnBrol B Eer D@ Parldd But6 ARAS T Y

of each sanple tank. 187 A nethod of renoving a hydrate bl ockage froma

f1 ow | i nlend in fadreeminonichivon With weesond ppedvduiet welh, wel | and a subsea

roduction mani.fol.d co I Si a.mani fel.d interface n t he t hod.
Eonprising: @d“whW%%l ﬁﬁ%ogg§éW3W@%%ﬁ?l %11?%lwgﬁﬁgﬁgﬁhpgﬁﬁﬁéﬂﬁﬁnWEH}foId
and coupfliid@omifins@fBh &ihkhélsdcond pdi@nfwid i nterface; extracting

production fluid frombehind a h¥drate.blocﬁgﬁf formed in the flowline in
fluid conmuni ¢diveang hietrixbrie frem thp doprlagde thegtonrdinks a8¢ t he sanpl e ski d.

19. The metho - [ L Ut - | S r j 0.t he
flow 1 ne bor sy fbd e AEhuRENP RS Al 30 ¥ GR5HY Brddlohdl
cl ai m 16well itd Aaecadnampdd gk consreini thg ptdieteaxinedquaditp ioscthanthd tapheitt 0 a
sanple tank on the skid. 21. The nmethod of claim 16, further conprising
di ssol vi#ghe sreond gaale t¥kock by inj ecting methanol from a methanol supply
tank supported on the skid through the manifold interface panel into the
flow |'ine behind the hydrate bl ock. WD 2010/151661PCTill S2010/039808

17.  The method of claim 11, further comprising delivering a predetermined quantity of

production fluid from the production well into more than one tank on the sample skid,

wherein the predetermined quantity is less than the capacity of each sample tank.

18. 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.

19. The method of claim 16, further comprising reducing pressure in the flow line

between hydrate blockage and the manifold.

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

to a sample tank on the skid.
21. 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.

10



22. The nethod of claim 16, further conprising dissolving the hydrate bl ock
by injecting a hydrate dissolving fluid froma supply tank on the skid

t hr ough twe 20mnisiahd i nterface panel into the flow |inepbghispeioiobsohydr at e
bl ock.

22,  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.
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