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addi ti oLk to perform nmai ntenance and nonitoring tasks using ROVs
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SUbsea\x%ilBga%%taln "bther r})lr(];(?lxlcgog %gui%lsnsegt(.: I’[%%?QO%E Q(())lgtlsolﬁad from the surface sinp or
platform by umbilical cables connected to the ROV. Subsea equipment carried by ROVs is
typically on a skid attached to the bottom of the ROV. The ROV itself is used for

maneuvering the skid into position. As subsea hydrocarbon fields continue to be more
common, and at greater depths, additional abilities to perform maintenance and monitoring
tasks using ROVs are desired.

[0003] A maneuverable skid for taking samples from one or more subsea wells and
associated methods. In some embodiments, the skid is coupled to a remotely operated
vehicle. The skid supports a plurality of sample tanks and a fluid transfer pump. The fluid
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.
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well into a sanple tank on the sanple skid, wherein the predeterm ned
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comuni plurality of production wells; and extracting
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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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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
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draw [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,

4



production fluids fromthe individual production wells 150A, 150B before
com ngling occurs within the production manifold 105. Accordingly, the
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Wit hi N controls operated from the surface while the ROV is docked with the manifold interface panel
110. In one embodiment, 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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sample tanks 205a-d are safer to handle at the surface. The additional step of transferring the
production fluids from the sample tanks 205a-d to separate larger containers for transport
may also be avoided. Minimizing transfers decreases the risk of contamination or changing
the constituents of the multiphase production fluid samples, while also reducing the risk of
accidental discharge into the environment. After being brought to the surface, the sampling
skid 101 as a whole, or the individual sample tanks 205a-d, may be transported to a location
onshore for analysis.

[0024] The abilities of the sampling skid outlined above to extract production fluids from live
production wells may be used for extracting production fluids in various subsea applications
in accordance with embodiments of the disclosure. In one embodiment, the samples taken by
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.
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in accordance with enbodi nents of the disclosure. In one enbodi nent, the
sanpl es taken by the sanpling skid are used to verify the readi ngs obtai ned
from nul twphaseisideow neters | ocated at the subsea | ocat ipomusBeoassses t he
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al | ows ol uction wells to be sanpled, and the readings of
their cgﬁiggg%ﬁggﬁgﬁﬁiﬁ?iphase meters confirmed, in a single trip.[0025] In
anot her l.enbodisyeten, foi Remphng brodgcisdi delrgyodretios €idsofrérermmenidald intediaed e

bl ockages jn flqw |lines. \Were ter is present in gas being produced from
a subt ePPEhhHSYRSEHBIOABE A HBAH A tRGSYST St e for mati on exists. Often
gas produced, f,Qn@ cakllarARgaN formation is saturated with water so that
formation of gas hydrates pose$ a very significant problem Hydrates can
form over a askié counlédiodbe ofmdtelypeeratedrvebiclgy t o about 25 C. Hydrates are a

conpl ex conpound .0 ydr ocar,bo nd water and are solid. Once a hydrate
bl ockage occ%%@@ﬂB&@g§HW§”§GPP3@3%%%ﬁﬁ’ the hydrate bl ockage, which causes

addi tional hydpat @sndf@ fudhpopsrable!t8SdehiehrddiidnAhidased NNesEYhe of T
renove the hydrate bl ockage, the fluid transfer punp may be used to rapidly

punp f redediengeahsiteropgihthemeanifold ingasacopanebigo tie spmplotampl e t anks, whi ch
reduces the pressure behind the hydrate bl ockage to potentially dissolve
the hydrates. In addition to the extraction, the sanpling skid may al so

i nj ect et hanigd ,sywbinCbf hethips T, ofifrthet hempilisiigohVvmethagdolpsepent tahy dinatfiid
formation. Instead of nethanol, the sanpling skid may be depl oyed with and

may be @BrBuRigation wigh thetfhed tragsder puEPEAN AMPIGIe W Hing Poymed betwasctie dluidk ych
th | i i f BJ Chemi cal Services, int
2 ot e S Sy RIE TSR iUt ApLE fTom B Chemcal Servi ces, into

descri bed, nodifications can be nade by one skilled in the art wthout
departing frogmthe spirit. or_teachjng of this invention. The enbodi nents as

descri bed ar EMeR¥HHT atly CBHN y2-albeaie Mo fUid HPPSHgPUMANY RFFRIE i18ndelfY
modi 11 GALKRRS AP 1RAAShAGE sAfly Ak il Bkl 19GARR Al b BRrdUGRLIRDof

Accordingly, the scope of protection is not [imted to the enbodi ments
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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.



that follow, the scope of which shall include all equivalents of the
subject matter of the clains. CLAIMS WHATIS CLAIMED IS 1. A system for

sanpl i ng woaduetsiesm wel | production fluids froma nanif eca/useéiensmsee pane
on a subsea production manifold, the systemconprising: a renotely operated
vehicle; a skid coupled to the renotely operated vehicle; a sanple tank
supported on the skid; and a fluid transfer punp operable to convey
productigpn f |Tﬂeds§§s'fé?lm(ﬁ{ b, QRGeS thtehﬁulﬁr Hﬁjrﬂi?ér @ﬂnﬁ‘f{k ! oi)eI’JMé) lt'&hiehb@f

mani fol d interface panel into the sample tan systemof claiml
furtherInohphpsﬁmgiﬁommmhhmmhnahppMywbhmkﬂENMRhofdwcmmmhmscat|on with the
fluid transfer punp and a sanple flow |ine coupled between the fluid
transfer punp and at |east one subsea production well. 3. The system of

clai m 2,jowhergiensyshegn fdfdighnt marRaetdin RHEDidtsn PEARbR tiicdgirbisere FBIhafRol
fromthe nmethanol supply tank into the sanple flow line and to extract a

m xt ur e pgpduckien figidhanol and production fluid fromthe sample flow |ine. 4.
The system of claim3, further conprising a slops tank in fluid

comuni cation with the fluid transfer punp and wherein the fluid transfer
punp i s 1aper athegyktemastician@r, filreheRtorhprigng ot thheosd QpsH1E apk. 5. The system
of claim1, where the sanple tank conprises a housing and a piston noveabl e
therein. 6. The systemof claim5, wherein the piston separates the housing

into twgochanp nge I ol
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being in fluid communication with at 1east 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.



communi cation with a nmethanol storage tank.9. The system of claim®6,
wherein the fluid transfer punp is operable to deliver production fluid
froma suweeaipprsosducti on well to the other of the chanmbecsusiéonidses syst em
of claim9, mherein the piston is novabl e under pressure fromthe

productl 1. e t of claiml1, further conprising nore than
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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.
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line in fluid communi cation with a second production well; extracting a

m xture of the cleaning fluid and production fluid fromthe flowline in
fluid conwonbmatsieen Wi th the second production well; delpicrarscow/osdses nm xt ure
fromthe rom1Iine to the slops tank; and delivering a predeternined

tit du fl th d t d
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delivering a predeterm ned quanti'ty of production fluid fromthe production
wel | ihMQthmﬂ@Wﬂﬁ@hddnéﬂﬁénkh@ﬂbbhb sanpl e skid, wherein the predeterni ned
quantity is less than the capacity of each sanple tank. 18. A nethod of
removi ng a hydrate bl ockage froma flow line in comunicati on between a
production well and a subsea production manifold conprising a manifold
interface panel, the nethod conprising: deploying a sanple skid to the
subsea production mani fold and coupling the sanple skid to the manifold
interface; extracting production fluid from behind a hydrate bl ockage
formed in the flowline in fluid comrunication with one of the production
wells to the sanple skid. 19. The nethod of claim 16, further conprising
reducing pressure in the flow line between hydrate bl ockage and the

mani fol d. 20. The nethod of claim 16, further conprising conveying the
extracted production fluid to a sanple tank on the skid. 21. The nethod of
claim 16, further conprising dissolving the hydrate bl ock by injecting

nmet hanol from a net hanol supply tank supported on the skid through the

mani fold interface panel into the flow |Iine behind the hydrate bl ock. 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 through
the manifold interface panel into the flow |line behind the hydrate bl ock.
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