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The current invention is related to systems and

met hods of transferring cryogenic fluids between two
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submerged and/or land-based pipelines. However, when gas is produced in
locations where laying a pipeline is infeasible or economically prohibitive,

other techniques must be used for getting this gas to market.

[0004] A commonly used technique for non-pipeline transport of gas
involves liquefying the gas at or near the production site and then transporting
the liquefied natural gas to market in specially-designed storage tanks aboard
transport vessels. The natural gas is cooled and condensed to a liquid state
to produce liquefied natural gas ("LNG"). LNG is typically, but not always,
transported at substantially atmospheric pressure and at temperatures of
about -162°C (-260°F), thereby significantly increasing the amount of gas
which can be stored in a particular storage tank on a transport vessel. Once
an LNG transport vessel reaches its'destination, the LNG is typically offloaded
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[0007] In mild and moderate environments, offshore alongside offloading
can achieve acceptable operability. However, as the severity of the
environment increases, the portion of time that alongside berthing and
offloading can take place decreases. Limiting factors include LNG carrier

mooring line tensions and tug boat capabilities, as well as loading arm limits.

[0008] Alternatively, systems for transferring natural gas (in the gaseous
state) through turrets, risers and subsea gas pipelines have been designed,

licensed for operation, and are being built. Examples include the Excelerate
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first riser. The first connector is adapted for
rel easably connecting to a SUMMARNoati ng vessel
| ocated on the body of water so that a cryogenic
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riser to be changed, the second end of the first riser located in a body of water

and in fluid communication with the second location and at least a portion of
the first riser being insulated. The system further includes a first submersible
turret connector connected to the first end of the first riser. The first connector
is adapted for releasably connecting to a first floating vessel located on the
body of water so that a cryogenic fluid can be communicated between the first
vessel and the first end of the first riser, the first connector being moored to
the bottom of the body of water such that the vertical position of the first

connector can be changed, and the first connector adapted to allow the first
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[0012] One embodiment of the invention includes a method of transporting

a cryogenic fluid between a floating vessel and a second location. The
method includes communicating a cryogenic liquid through a cryogenic fluid
transfer conduit between a first vessel and a second location. The cryogenic
fluid conduit includes a first cryogenic riser having a first end and a second
end, the first riser adapted to allow the vertical position of the first end of the
first riser to be changed, the second end of the first riser located in a body of

water and in fluid communication with the second location and at least a
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first riser being insulated. The cryogenic fluid
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connector connected to the $irst end of the first

riser, the first connector adapted for rel easably

connecting to the first vessel l|located on the body of
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changed, and the first connector adapted to allow the first vessel to rotate
around the first connector upon the surface of the body of water while the first
vessel is connected to the first connector. The cryogenic fluid conduit further
includes a pipeline cryogenic fluid conduit having a first end and a second
end, the first end of the pipeline conduit in fluid communication with the
second end of the first riser, the second end of the pipeline conduit in fluid
communication with the second location and the pipeline conduit at least
partially submerged within the body of water. The cryogenic fluid conduit
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BRIEF DESCRIPTION OF THE DRAWINGS

[0015] Figure 1 depicts one embodiment of the invention including a
submersible cryogenic turret connector submerged in a body of water and

disconnected from a floating carrier vessel.
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body of water and disconnected froma floating
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[0016] Figure 2 depicts one7enbodi nent of a

subnersi bl e cryogenic turret connector connected to a
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[0022] Figure 8 depicts one embodiment of the invention including a
submersible cryogenic turret connector-riser-pipeline system used to provide
fluid communication between a floating carrier vessel and an onshore export

terminal.

[0023] Figure 9 depicts one embodiment of the invention including a
submersible cryogenic turret connector-riser-pipeline system used to provide
fluid communication between two floating vessels. In this embodiment
buoyancy devices are used to suspend the pipeline at a mid-depth location in

the body of water.
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refer to subject matter recited in one or _nore
nc[ﬂoihlb]c esAatataijedescristiontvall mow b providedsr Bach of the appended

s stpld RRAT b Sl RREn R Tl e
VeesbgHiSedrad itNadingasyuiikéntshe the nasus elements oh ﬂtnltatlons
limted to these enbodi ments, versions or exanp

wiiesifiegria theslaimed Depending en the,eprisnt ﬁél\refegemeﬁ belpy to the
sk o i

ey By 355, 248 81 1 L3Rl o d B ety 1
authéaddsesi infvill hsmtecngrmudi hhet I'B‘ieltermggs tov/thie Gogentemisvilhsefer to

us herein are efi ned belo To t he extent  a r .
ek nEatiar deRited TS QEMcReP HaRb ReCESearin Bl of e Caims.

9'8’&)&&!%96&@?&&% of &id mwéh%hsowpﬁmw béraetseﬁb&efﬁ bfé%“ﬂér detail

have gl ven at termas reflected in printed
pLuﬁlmwamcbmimgaaplemﬁcseerdquanemissverpmaqndeexampleShbubﬁhﬁ
andlr%thecatrrs.tteggtﬁrm"cr aentc neans I hich
t RIS Are Rt Jipitesdod @%Senbé ?%FsY‘%E'O(”Sz‘H gxamples, whic
deé}é‘?ﬁélu&&ﬂ‘f&éhﬁblb)a pe@’oh(lﬁﬁmg: tefRety isRillrif fties @RS rhdkeand
fluid nmeans that the fluid is at a cryogenic

t m@e‘hat'm@t'oﬂﬁyw@enltbeuﬁeﬂﬂampn ot thiscprtent is cambineswath
r e TG RbR g G36usib8; YapBR RTE o gs8y heRih o

Stuéfmbuebé‘lm qenthai )itet Atetiy@griing labm ds nbbdefined below, it
exanp a _cryogenic riser_is a riser that is

s lﬁl'lc’é!lﬂ ke pivercibripadagt defigitipggarsens infhe. partiner) arhgave given
ﬁQt f&%eég‘re?fé@t%oﬂn%t% gwﬁcdatt.%ﬁs%méeuedﬁw@%ﬁm c

nean ense phase or

C 3%25@ Sé?e'{lﬁ?f%g} %‘l’?‘i ﬁy%'g:%@@sfaﬁhgr%@ﬂeﬁ@ﬁggmc" means a

l Iteﬁe)ﬁarﬁdr@aéwwl-zswcﬁ H&EPees Qulsiss yrdozRIdegeesiHattenheit).
natural gas (PLNG), refrigerated |iquefied petraol eum

gdaryogemicused igUpteranee @efﬁlwddmeane tiae ﬂmebiscataa crgogenic
r

Pé%ﬁ%%%@géo %rﬁéﬁsem 108284923 item or material means that
the item or material is suitable for operating at a cryogenic temperature and/or
suitable for containing a cryogenic fluid. For example, a cryogenic riser is a

riser that is suitable for containing a cryogenic fluid.

[0026] As used herein and in the claims the phrase "cryogenic fluid" means
a liquid, gas, dense phase or combinations thereof which is at a cryogenic
temperature. Exemplary cryogenic fluids include liquefied natural gas (LNG),
pressurized liquefied natural gas (PLNG), refrigerated liquefied petroleum gas

(LPG), liquid nitrogen, or any other fluid at a cryogenic temperature.



[0027] As used herein and in the clains the term
“facility" nmeans a structure that is capabl e of

WG msiongysand/ or processing a fluid. Processi ngper/usions/as1970
i ncl udes, for exanple, gasi?ying, regasifying,
vaporizing, liquefying and/or transferring the fluid.
[0028] As used herein and in the clains the term
"Iand based structure” neans a facility that is

7y ORAd @l hérerimahaiy tHerdldinbafrOtefrhMidility eMheans a

|nclude | and- based rega3|f|cat|on units, | and-based
stefrugjere: thakis, capaie phsieangianddtpragessing asisig.tProcessing a

A0 00 SR B hA o 88D VAR, o anar

meleassfedinigabielfiuig. that floats on the surface of a body
of water. The termfloating used wth respect to a

b; meaRsyddipherciitad@ s tle tlainkitaRimWidrid-haddstructure”
bod wat er and may have a draft within the body of

wameans @dacdltyaﬂwaélqd@pate@lrprorandhExewmllandsbamwuctures

a ot 8nc S8 Fe Gaadich sl st ol o) fha-based

of iniget &edlvr ekpavtemminals, hh@2bibinatResahersy. be
noor ed, anchored, dynami cally positioned and/or

fr 2y ]f | %ué&i Mér‘e"ﬁ Enél Wti@&ﬁmﬁ’g tH@%lﬂése ExeafH Pvessel" means

floati hg vessel s i nclude i ps, barges, Floating

St afagjldy &rat flaagggnﬂh@ aurfane Uﬁatbs)dyreeﬁmatgr) Thw term fleating used
LNG.( FLNG
t SV Femget {7 8 3BeRe) mpafs L thdbRtser iy Bupka A the boay of

f | watdre@dshay Aeee I @aftokitiin tid Bogp obivassr sueh thhea @oftion of the
[0030] As used herein and in the clains the phrase

" fyessel isdoedipd atew the guEface phiegeodyeaisuater whikeideast a
fl ;S’&Jubﬁ Bf YRS 964 s el o cERY (’]E\{jel @%Q@g%e%?\fhé B@dygggﬂt&. A

contalning a cryogeni c Iarys
deN@aie@ vessklithay trehmoioced, anichoket, dlyaabnc&my dasitiched and/or

pl ate-frane tanks, con e ran Ite tanks
arfiedly Hleating wibinsthe koé‘ﬁﬁt%t @%ﬁﬂ@%i@@@ﬂgyeﬁﬁﬁﬁd@clude
' r |
B atppn dbpitl SREORMERELAfooHoR s RO, Floating
Relgﬂa (FLNG ) \ssels, floati F@Rnpeljt anBlayaxpng temdnale, RGating
vessel s, floati i npor t nd/or export termnals,.
{ rieee tiatod Platietmeaneaing: SOSHdE pBiBm S el ComRsgps thereof
[0031 As used herein and in the cl ai th hr ase X i
" 11092301 ng Ast brashlereinaad im thaselainsthe Eln%@ﬁﬁgﬂ‘g%twewogemc fluid
t v | L F
SRR 388 ST SESEARAL gho SRR b stapasi
t aofkenntaimigoa an@geaiddyid p Eaeepdlagratotageldsviaasniockide spherical
tP%%/l'(‘fS%z'@ﬁ O%ﬁ%%ﬁk%mﬁate Flamvé\‘ot2 cs).%grf'cdfgée tanks, composite tanks
and other tanks suitable for storing cryogenic fluids. Exemplary floating
cryogenic fluid storage vessels include ships, barges, Floating Storage and
Regasification Units (FSRU's), Floating LNG (FLNG) vessels, floating import

and/or export terminals, floating storage platforms, and combinations thereof.

[0031] As used herein and in the claims the phrase "floating storage
vessel" means a floating vessel that contains storage devices capable of
containing a fluid. Exemplary storage devices include spherical tanks,

membrane tanks, plate-frame tanks, concrete tanks, composite tanks and



10 ot her tanks suitable for storing cryogenic fluids.

Exenpl ary floating storage vessels include ships,
wh2amges$1053F| oati ng Storage and Regasificati on UnQT/8S2005/031970

(FSRU s), Floating LNG (FLNG vessels, floating inport

and/ or export term nals, floating storage platforns,

and conbi nati ons thereof. [0032] As used herein and in

the clains the phrase "floating carrier vessel" means

2e tllrlé’rattahRQ sﬁﬁ%ﬁl@%r ¥1%§iﬁ§'e Mé"h" figids aEsihfolffy floatlng storage

pro el or assi s ravel over the Surfacée
a vlesdglson‘xclwde ahjpsTberg@ Flaatingebtoragaraad Ragasification Udmts

e SRU Pl ELgRN RN GIEEN Y esho Moy (51 e aRbou

Oftefnimals ﬂeéﬂﬁg ls{di‘ggé beorig, 88d cbfibivationel theofbar ge
is an exarrp e an assi sted novenent floating carrier

N e

usaelammaéioatlag d;tcorage Ivesselauhush umeamﬁblagé setf}@mm&ﬂed or assisted

3%?"%@0)5%& H?:-Jﬁ%'r Qf@d@n‘f}f ?ﬁqr lﬁ"% I 7 I'T%Ei%gnE frefer to

b%&%ﬁméﬁ#ﬁgﬁ%lﬁ fdéﬁflé’ﬁ € hfiofher \d%%ﬁbn Ql@éﬂéré'dt)feast 1 kilometer
supported by th bottom of the dy wat er .

PaparbnA ship bo&!rt emmpwajsslf-pmnajedsﬂmyg lsarriaroeasel, A

¢ erds B S B af ps3itiqd iy Bnghe BERg ot Fessel”
t IEeeRplanEREAH REArriBPLESSBIS MenaRIsIsips Usdrgessand B6mbifaitions

bott om f ounded storage and/or regasification units,
bdbeweff ounded inport and/or export terminals,

gravity based structures (CBS's), facilities

SL[pp331 edAsyusgdshareln and i ﬁhaa:l@mSath@ uase raetiam dounded

N5 g8 P T B D5 R o BRI P fvater

IOf‘Fhé et df agivtions ﬁmﬁde@\/étﬂﬁitlhef@ fat fedst paﬁ‘uaﬂly @Uppoked by the
| ocation to a second | ocati on. npl ary

caforn of intcbodeopnptes. Aartignsof b Dotk dodded Structures may be
g}’%@at tg)g ré?(g?‘fﬁfé ee%ove.[ tﬂg?éﬂfap‘é oll"%erfjodqyecsf%é}fef“% fhré §JH?ace of a

rTser" means one " or
cqmﬂ:yl éf(watee apraddrebinbtiosihene efatExegnplafy bottorhdousded atructures

first location or | ocatl ons and a secqgnd | pcation
| deeltfe hetiparfeundes stprage aHosgsstication amt%ﬂf(oé o, Runded

nm& orE4Ribr ¥RE d;‘t &7k féthni Hﬁég ﬂ\?gaééd %Fr@é&r%é&%&/ﬂ% fst)h‘écﬂities

or ~secon Iocat s wthin a
V\muﬁportEdrbyea atgul (p;lel]emket andtcorrdnmtlcms thempofbe near
the surface of a body of water and the second | ocation

mgP0BA]  As used herein and in the claims the phrase "fluid conduit" means a
conduit capable of providing an enclosed flow path for a fluid from one
location to a second location. Exemplary fluid conduits include pipes, risers,

hoses and combinations thereof.

[0035] As used herein and in the claims the term "riser" means one or
more fluid conduit(s) capable of communicating a fluid between a first location
or locations and a second location or locations where the first and second
location(s) have a different vertical height and at least one of the first or
second location(s) is within a body of water. For example, the first location

may be near the surface of a body of water and the second location may be
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nmeters under the surface of a body of water. An

we@x@npiasy riser is a pipe or hose running freem/uim®s/031970

bottom of a body of water tlda within 20 neters above
or below the surface of a body of water. [0036] As
used herein and in the clains the term"flexible
riser neans a riser that has the ability to change

?é)ﬁer e 56 Fnét8r§mqhé @ﬁrfé(é‘é bf 8odydfWRBE eAn exemplary

tween the endpoints of the riser. Fof exanple
r iriser isrenpipef mrdmsearlmnmg Bom the bettom eka bpdy wif matebtp within 20

e arora’ Dekl e b bl odla®hne 1 1t Tenc

IR |85 s her iR sLobRhhy o iR o means
C'rr@éf‘”fhatt 'Pr‘é ttﬁ% '%brlﬁﬁgi ERAfhe SRAESIndrdéed @r?arfg%VﬂhQQ/e‘?f&l

or nbre in one or nore outlets where the
rm!rstérmd:ealbe’mrﬁr( th)e mcﬁammtpaiﬁltlm Gserc d?meexann@eoa giser made from
fluid co

o Tead1€ yospoReuplenaib g 8L Fisfmath e ol pPR i Reficuatng

PhdiatSsuchPthiat HRY vériBall d@nce Weamserdiefivist ehd ofehd figerldan be
one or nore inlet(s) and two or nore outlets where

t isbanged relative o tq sgcandeendhpllibEdissf- connecti ng one or
nore fluid conduits to two or nore of the manifold
0j0037]( s) Asusell hexeincanchinrtbe ickdimis(tbe teral "meniold! masns a

| wh h inl
o leierhany s ae W i bRy pd Sk SRR it
Ofmérlﬂ?olcﬂrﬁﬂetf(é’) Qeoéﬁﬂafb‘lé 80 corlriRREAY ofie drRGrRigicondnits to one

in the clains phrase "nmessenger buoy" neans a
blmynwma!fthiml@fQMOaﬂdt(ii)errar ns on the surface of a
body of water. A nessenger buoy is connected to a
sjo038}si bAs ui;erzhhmemmhdsmrthes:laamsathe pbaase Hplittec ananifgld”

a subnersi bl ce e bl.e device i
srm@ersg@?rﬁwfoa%ﬁékmsﬁh nscer 61 MIFTR) P gh tpre bitets
fz QAR the rﬁ’éﬂﬂ)l@ﬁﬂ@ﬂ(@) #etd abreh@r SInie@Eng Bﬂetcﬁrrﬁtbre fluid
|nsu ated” nmeans either F he i ncl usion of
seqoadaltseta tveo oamaraxiitae meagi ﬁ@t@rtleirs) Of 20 fweiior mc?realﬁlet(S) and

B bR AT ek Bhebl of connectingone

negrehbrl fluid coRui@to bis vt Aidre of s e1anbld suttit{s)ned as
a material with a thermal conductivity of |ess than

ﬁg&@éf s/ K‘s(ﬁs(ez@l W& rd{hand In't'ﬁ)a clﬂ?%'meﬁpﬁr‘asé‘%%éé r buoy"

erial s 1 nclude m neral bers (such as pe te),

r uhbans apuaytthat floats on and remarns on the surface of a bo y of water. A
messenger buoy is connected to a submersible device and serves as a
means of locating a submersible device while the submersible device is

submerged below the surface of the body of water.

[0040] As used herein and in the claims the term "insulated" means either
(1) the inclusion of a separate thermal insulating material on or within an item
or (2) an item constructed such that in operation it will act as a thermal

insulating material. A thermal insulating material is defined as a material with
a thermal conductivity of less than 12 Watts/m-°C (7 Btu/hr-ft-°F). Exemplary

insulating materials include mineral fibers (such as perlite), rubber, plastic
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pol yur et hane foans, polyvinyl chloride foans,

weologsiepsene foans), glass fibers, a vacuum BEOUS005/031970
m croporous insul ati on such2as aerogel. The termitem
used above is neant to refer to any physical item
Exenplary itens include risers, pipelines, fluid
conduits. Exenplary insulated itens include a
p -1 N Ri
s e PRuSRfinhg e, BiinfiRRicad RBni éstyrens foams),
t beassifipess, savaaaemnantdor migrapbronfs |B$ldahd>tesaclstaeeaerogel. The
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carrl for exanple ships. An exenplary LNG
déﬁ'ﬁ% %’ﬁiﬁhﬂje&h& sts of gas production from

“E&S@ﬁf 0T SSSEVRLR 1f 35, RLAGSSRENOELT L8100, FAG transer

y@@ﬂ?8$ﬁ8 S UTHe &3 TEehekidés dWigeauRittalsisldrystenidtlrret,
bo oxi de, a liquefaction plant to refrigerate

‘ t oy Qgenie Bergrystarn, aad opganallysa auiéseraoerygg@n@g@pglﬁw This
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L'@Qaﬁ"lpl@hqlm@ﬁ@aﬁéﬂu&dil gasabpi)s v(adl@tlng foapser \iemsetnalfmmample
transportation of the LNG fromthe export ter
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carrier Ves tore™an pori ze t he

I rhiydrdt@trbldﬂ@é agdsintiesipable rcmamm:rteinésj such tdsemrmtkye,t hymyogen
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Cafg Lﬁ(‘j afé‘fé%ﬁl ﬁPfégé‘j?ﬁd’[rahé %?fékﬁtﬂ‘t {h@ind¥easipy! fbri&ample

equi action or regasification
f aacln:hnbbr eathdmerthsafor LNS flogling carrieexgenals (LN Gifleatisg @arrier
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shore production a | oat | n? production vessel m ght
ing

bdousegive |th€h EN Gafr@methGrLNG floa
the LNG into natural gas to be transmitted to the market by pipeline. Other

modifications of the LNG delivery chain are also possible. For example, the

carrier vessel, store and vaporize

floating carrier vessels used for transporting the LNG could be equipped with
liquefaction or regasification facilities so that the import or export terminals or
associated facilities would not be required to have such facilities. The gas
production might be accomplished on land and/or offshore. In the case of
offshore productlon a floating production vessel mlght be used either alone or

in combination with a separate or integral floating storage vessel. For



in conbination with a separate or integral floating
st orage vessel. For WD 2006/ 044053 PCT/ US2005/ 031970
wd oehiwbor e production, a separate or integraPCT/US2005/031970
i quefaction vessel could aBso be used. O her
nodi fications of the LNG delivery chain are al so
possi ble. [0042] Sone enbodi nents of the invention
are associated primarily with the inport term nal

C TRPIBLS brefudiBh. 8 8epuRitY of tbgral iGiéfachbmeessdiaveld also be
application to the export termnal facility. One

f wised. dathsr mﬁbﬁ@atmtcs‘ the LNz delivang ghabmatiesalse ossible.
transfer of LNG from (or to) an LNG floating carrier
ve[0842] at Some embiodithehisazftthe inveindion ace pegeciated primarily with
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erdUrebaysiamais o e shatde @ntltqhécg&mmsif ortsmirqmwdeé!tby the hull
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f 1dBATe yetam that apadles t?‘?cf%&tmsé/@ﬁﬁ%'&p fregly wigatharyang or rotate
frampRent efnlvR@ﬁr'n'éﬂt F6ck8ab%aE e aki® ofRY fiffet Wout

floating carrier vesse via a cryogeni c subsea (riser
ameqpiringl agsistasges from th“éo‘loaélngbdeeselfseple(Hs‘id»mayStam or thrusters.
carrier vessel to performthe LNG transfer with high
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' he ic .
B et inJelatiByiidh ssas DureARRERNE N FEUSaRA Poind, waves
otdiRS ciriPSHChfd té réMBInPEshrERESEMISIigh severe conditions while

transfering LNG.

[0044] When an LNG floating carrier vessel is not attached to the
disconnectable turret/mooring/riser system, the turret is typically suspended
below the sea surface, for example this could be in the middle of the water
column or on the seafloor. In this way, the disconnected cryogenic turret is
protected from accidental collision with other vessels. A surface messenger
buoy with a pull-in line may be connected to the turret. As the LNG floating

carrier vessel arrives on site, it maneuvers over the turret location, picks up



buoy with a pull-in |ine my be connected to the
turret. As the LNG floating carrier vessel arrives on

WG 2106/044053 maneuvers over the turret |ocation, PCTkKS2009031970

WD 2006/ 044053 PCT/ US2005/ 031970 14 the messenger
buoy, transfers the nessenger line with the turret
pull-in line attached through the turret conpartnent
in the LNG floating carrier vessel, and, with a winch
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f | thiedMay INGA perhichi semved 8s enealagement to the Fulmar Floating
Storage Unit (FSU) in the North Sea. APL also makes a version of the STL
with the capability to accommodate multiple fluid paths for full-wellstream
production, water injection, gas lift, subsea controls and gas export. This
system is known as a submerged turret production (STP) system. SOFEC's
disconnectable turret is also a multiple fluid path production system and is
used at the TERRA NOVA FPSO on the Grand Banks. However, for
cryogenic service, the above-described STP and STL systems would likely
be modified. The changes include: 1) cryogenic fluid paths within the turret

buoy, 2) connections to cryogenic risers at the bottom of the turret buoy, 3)
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[0048] Embodiments of the invention include a system and method for the
transfer of LNG from (or to) an LNG floating carrier vessel at a terminal
location via a cryogenic disconnectable internal passive turret system through
a cryogenic subsea riser to a subsea cryogenic pipeline. As stated earlier,
one aspect of embodiments of the invention is that it enables the transfer of
LNG to or from an LNG floating carrier vessel to a terminal (or even to or from
one LNG floating carrier vessel to another LNG floating carrier vessel) solely

via a cryogenic subsea (riser and pipeline) system.
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shutting off LNG flow through both the primary and circulation flowpaths in the
event of an emergency at the terminal, emergency on the LNG floating carrier
vessel, damage to or failure of the turret and riser system, or damage to the

pipeline.

[0052] Embodiments of the invention may include a control system
(hydraulic, electrohydraulic, or other) to control the safety valves in the
PLEM/s. This will entail subsea control umbilicals running from the turrets to

the PLEM/s from the terminal and/or LNG floating carrier vessel as
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example, the submersible cryogenic turret connector (1) might be moored 30
meters below the surface (11) of the body of water when not connected to a
floating carrier vessel (5) and raised to a level within 10 or 20 meters of the
surface (11), either above or below, of the body of water for connection to the
floating carrier vessel (5). Alternatively the submersible cryogenic turret
connector (1) could be moored 20, 40, or 50 meters or more below the
surface (11) of the body of water when not connected to a floating carrier
vessel (5). Alternatively, the submersible cryogenic turret connector (1) could

be allowed to fall to the floor (10) of the body of water when not connected.
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fluid conduits. Alternatively, the [ rst and second

r i isgr conduit and the second end of the second riser conduit may be
connected to the manifold. Alternatively, the cryogenic riser may include a
plurality of riser fluid conduits. Alternatively, the first and second riser
conduits may be moored to separate locations on the floor of the body of
water. Alternatively, the first and second riser conduits may be moored to the
same location on the floor of the body of water. Where a plurality of riser
conduits are included each of the respective riser conduits may be moored to

the same or separate locations on the floor of the body of water.
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be onnected to and, in fluid co cation with
merscble cryogenic turret connector erfor example, one end of the

cryogenic riser (2) may be near the surface of a body of water and connected
to and in fluid communication with the submersible cryogenic turret connector
(1) and the second end may be connected to and in fluid communication with
the pipeline (4) located on the floor (10) of the body of water. In one
embodiment, the cryogenic riser (2) is a flexible riser that has the ability to
change the vertical distance between the endpoints of the riser. For example,
the cryogenic riser (2) may be made from a flexible cryogenic hose, flexible

pipe or the riser may be made from rigid pipe with articulating joints such that
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[0063] A fourth cryogenic riser construction could include an arrangement
of hard pipe sections insulated with water-proof insulation and inline cryogenic
swivels like those utilized in LNG loading arms manufactured by FMC, SVT or
Woodfield modified for underwater service. The hard pipe sections could be
made from suitable cryogenic materials that have adequate low temperature
toughness for the temperatures experienced in the specific cryogenic
applications. Exemplary, cryogenic materials include, for examplé, high nickel
steels, austenitic steels, and/or aluminum. Exemplary high nickel steels
include steels having greater than 6 % nickel, alternatively greater than 7 % or
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( Ihighees1been connected within. a receptacle (6)

| ocated wthin the floating carrier vessel (5). The

| 0j0965] poFigure Dilepicts 3 cbinmway bicev of 3 dgeting cawier eessel (5) to

Covr\}rrlll(ce:ﬁtaosr,uér%)ersllgle%&ggehn?g tl}rPet co(rjmector (1) has been connected within,
a receptacle (6) located within the floating carrier vessel (5). The lower
portion of the submersible cryogenic turret connector (1) is attached to and in
fluid communication with one end of a cryogenic riser (2). The submersible
cryogenic turret connector (1) is moored to the floor (not shown) of the body of
water by mooring lines (3) in a way that allows the vertical position of the
submersible cryogenic turret connector (1) to be changed. For example, the
submersible cryogenic turret connector (1) may be connected to a messenger
buoy by a line (not shown). The messenger buoy can be picked up by the

floating vessel thereby enabling the connecting line to the submersible



fluid conmuni cation with one end of a cryogenic riser
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could be combined in one pump, preferably located within the fluid storage
tank (38). Cryogenic fluids may be communicated between the cryogenic
fluid storage tank (38) and submersible cryogenic turret connector (1) through

vessel feed storage line (36).

[0068] When an LNG floating carrier vessel arrives at the SLTS site, it
picks up a messenger buoy and connection line, which then enables the line
used to lift the submersible cryogenic turret connector to be attached to the

winch above the turret compartment. Thus, the submersible cryogenic turret
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rotatably connected to the lower portion (43) of the submersible cryogenic
turret connector (1) with one or more structural bearings. In Figure 3 the
vessel has multiple vessel fluid transfer lines (7a, 7b, 7¢) which could be used
for multiple vessel import lines, multiple vessel export lines, or combinations

thereof.

[0071] Figure 4 depicts a cut away view of an exemplary submersible
cryogenic turret connector (1) which has been connected within a receptacle
(6) of a floating vessel (25). Figure 4 shows two cryogenic risers (2) and (2a)
connected to the mooring spider (80) of the submersible cryogenic turret

connector (1). Mooring lines (3) are also shown connected to the lower



turret connector (1) with one or nore structural
bearings. In Figure 3 the vessel has nmultiple vessel

wo babdadosmansfer [ines (7a, 7b, 7c¢) which coul dPOBUS®E031970
for multiple vessel inport Mines, nultiple vessel
export lines, or conbinations thereof. [0071] Figure
4 depicts a cut away view of an exenplary subnersible
cryogeni c turret connector (1) whi ch has been
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| Noiblg (8R! 8bb), MsRENE, 26 YAER& Subsea pipeline when the system is
not actively loading or unloading cryogenic fluids, thereby providing a
circulation loop. The turret internal cryogenic piping (46a, 46b) should be
made of suitable cryogenic materials that have adequate low temperature
toughness for the temperatures experienced in the specific cryogenic
applications. Exemplary cryogenic materials include, for example, high nickel
steels, austenitic steels, and/or aluminum. Exemplary high nickel steels
include steels having greater than 6 % nickel, alternatively greater than 7 % or
9 % nickel. Welds used with the above-described metals should similarly
have sufficient low temperature toughness for the temperatures experienced

in the specific cryogenic applications. Exemplary welding techniques include
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st at i onary
46b) the vessel cryogenic connectors (49a, 49b), cryogenic swivels (51a, 51b)

and vessel cryogenic fluid transfer line (7) should also be made of suitable
cryogenic materials that have adequate low temperature toughness for the
temperatures experienced in the specific cryogenic applications. Exemplary

materials having been previously discussed.

[0074] Figure 4 also depicts a winch (52) attached to a line (21) that is
further attached (not shown) to the submersible cryogenic turret connector (1).

In this case the winch (52) was used to pull the submersible cryogenic turret



while the outer portion (81) of the subnersible

cryogenic turret connector (1) and the vessel (25)
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water. As previously discuwssed with regard to the

turret internal cryogenic piping (46a, 46b) the

vessel cryogenic connectors (49a, 49b), cryogenic

swivel s (51a, 51 b) and vessel cryogenic fluid

tr alsfeior (1 ?ro?rnl Iéé‘ét’cwn%ﬁlnﬁ‘?hé’gggg gf%fterslH‘cJﬁ*élr%c?Btacle (6) of

cryogeni c terlals ave a ow tenpera

t oihghvesssel (2%). t he tenperatures experienced in the
speci fic cryogenic applications. Exenplary materials

hafg078] be amepsirteme I Figlires @saretid wilDAdw] bd-dgseribed \ﬁith?O
depicts a winch (52) attached to a Iine

f ureferenca te aonNCfatingraisr essehibat @bhlfﬂ?%qilstgéNG The vessel
v BERRRL B (381, HORESH B bedt ol hB VERLS) B3 3Ra 1 ysed to

t upwwtde\/ﬁealﬁééém%ﬁﬁ)m@/a%%@gfﬂﬂﬂmwmr e@naplerldNG pithrough
t tgt
&@p%laﬁ% Syeym g an AR ol sbrer ragsNing aRaly: Triom fha Ll
gé&é'f Sﬁmﬁ (‘355JI L‘N@"ﬂ ;Bln? Q’Y\ﬁ Peerft? s rth@ﬁﬂré’i"do‘?‘npartment

erence t carrier vessel
unn‘e@epta@ L6\)can fﬁeeLN@sfskmtmgmmmrereqsah@)(C®B)/eySt’fm/\ltN6rto the

t nevfiECetk 503 eHBROEG ti UpTRhe EatsiE et trosl S kefiing LNG
L NG@atindy @teiBr véﬁél §ipT|$g W’BH fotates Rt LNGWﬁfatlng vessel

recei ving facil From'the LNG booster punp (3
Lr\parpepve@se(l 1) |tmﬂ¢e pesentially ﬁéatmarsesu@@ﬁrﬂbleﬁuﬁet connector

N S NI

t hgowdhrbaghe ﬂhéﬁﬁ@[ﬂe(ﬂe)?dncﬂ l’quktdené@tl@rﬁ/deothctlon valve
atl ng carrier vessel g (7) ich rotates

fl
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be held fast in place by a locking mechanism (44), typically with a
mechanically positive lock that requires powered intervention to be released.
Inside the submersible cryogenic turret connector (1), the LNG flow lines (46a,
46b) can be seen within the stationary inner portion (80) of the turret interior.
Bearings (42a, 42b, 42c, 42d) allow the outer portion (81) of submersible
cryogenic turret connector (1) to rotate with the LNG floating carrier vessel (5)
around this stationary interior portion or "tube". The LNG flow lines (46a, 46b)
that pass through the stationary tube are connected to the top of the flexible
cryogenic risers (2, 2a), shown with riser bend stiffeners (45, 45a). Note that

the risers (2, 2a) are also stationary. Also stationary and connected to the



of the entire turret conpartment receptacle (6) when
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al R RHAf Z»EOW@JF%NPQQH% from the él!_'?g and a gas export flowpath
including a gas export riser (26) that is connected to and in fluid
communication with a gas export pipeline (27) to shore (not shown). The
FSRU (12) includes storage tanks (28) for storing LNG and/or natural gas and
LNG vaporization process equipment (29) for regasifying LNG to natural gas.
The cryogenic turret (1a) in the FSRU (12) is connected to the FSRU (12)
through a receptical (6a) opening located in the bottom of the hull of the
FSRU (12). The FSRU (12) could be either permanently turret-moored or the
turret (1a) could be disconnectable. Preferably the turret (1a) connection is

capable of allowing the FSRU (12) to weathervane around the turret (1a)
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Wibb7ene finthi®Enbodiment, the SLTS runs from a bottom-founded structure
(13), for example a concrete or steel gravity-based structure (GBS) import
terminal, to a disconnectable turret mooring system several kilometers away
where LNG floating carrier vessels (5) are offloaded. The bottom-founded
structure (13) is connected to the subsea pipeline (4) by second cryogenic
riser (30a). Second cryogenic riser (30a) is connected to the bottom-founded
structure (13) by any suitable means known in the art, for example by a rigid
riser system. The bottom-founded structure (13) contains an LNG flowpath

from the SLTS and a gas export flowpath including a gas export riser (26a)
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[0081] In this embodiment, the SLTS runs from a regas platform steel-piled
jacket (15) import terminal, to a disconnectable turret mooring system several
kilometers away where LNG floating carrier vessels (5) are offloaded. The
regas platform steel-piled jacket (15) is connected to the subsea pipeline (4)

by second cryogenic riser (30b). Second cryogenic riser (30b) is connected to
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(or flowline) system is suspended at mid-depth in the water column to reduce
costs and pressure drop across the system (versus risers extending to a
pipeline on the ocean bottom). The depicted cryogenic pipeline (or flowline)
system includes two cryogenic risers (9) and (9a) with first respective ends
connected to and in fluid communication with respective submersible
cryogenic turret connectors (1) and (1b) and second respective ends
connected to opposite ends of a mid-depth cryogenic pipeline (16). The
buoyancy of the cryogenic pipeline system is maintained by buoyancy cans

(17) or other buoyancy devices known in the art. The mid-depth SLTS could
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vertical position of the first end of the first riser to be changed. The system
may alternatively include a riser where the second end of the first riser is not
adapted to make changes in vertical position. The riser may include a
plurality of cryogenic fluid conduits. The riser may alternatively include one or

more cryogenic fluid conduits and one or more non-cryogenic fluid conduits.

[0086] Embodiments of the invention include a riser that is insulated. The
riser may include a separate thermal insulating material on or within the riser.
Alternatively, the riser may be constructed such that in operation it will act as

a thermal insulating material. Thermal insulating materials include materials
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communication with the first vessel. One or more of the fluid conduits may be
cryogenic conduits. One or more of the fluid conduits may be suitable for
non-cryogenic service. One or more of the conduits may be adapted for flow

into the vessel, out of the vessel, or both into and out of the vessel.

[0088] The first connector may be moored to the bottom of the body of
water so that the vertical position of the first connector can be changed. For

example, the submersible cryogenic turret connector might be moored 30
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material. [0087] The systemdmay include a first
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end of the first riser. The first connector may be
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[0091] The system may include a first cryogenic fluid conduit having a first
end and a second end where the first end of the first conduit is in fluid
communication with the second end of the first riser and the second end of
the first conduit is in fluid communication with the second location. The first
fluid conduit may be a pipeline conduit. The system may include a pipeline
conduit where at least a portion of the pipeline conduit is insulated.

Alternatively, the entire pipeline conduit may be insulated.
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connector. [0090] The system may include a second
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connector is adapted for caodnecting to a second

facility so that a fluid can be comuni cated between

the first vessel and the second facility. The second

connector may alternatively be adapted to allow the
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art.

[0094] The pipeline conduit may include a second riser having a first end
and a second end where the first end is connected to the previously described

second connector.
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material, however, once pla&Sed in cryogenic service in
a body of water, the pipeline becones coated with ice
which acts as an insulating material. [0093] The
pi peline conduit nmay be at |east partially subnerged
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bugi br ahafthé %eééﬁdl éhdb‘ﬁﬁwé)ﬁr%?héé‘recdnﬂwteémi fhe'$kcond end of

suspen ary buoyancy aids i1nclude buoyancy
cﬂmsemndmmmmwwtanay baumiluldmmmunlqaﬁlenamth theqwpeline
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C@BRaGit Athyt e bﬁﬁg@de% goide Lesarfobfgid conemiaication between
connector.” WD 2006/ 044053 PCT/ US2005/ 031970 35 [ 0095]

Tiee fitst siseepandyit and the pRIQNGLTISas P@nruitmiy alierngdipect ed
t %{ndb@m%ﬁg Oﬁ% Hgﬂ‘%eg ﬁgnaﬁlgmgy%e foc?ferd in tﬂgrf‘?%}ycofn% Bidr9

CoeResdn e filey ahtiGeddrd Asercorduiid, inlihe pipeﬂin‘eoemﬂ rrenifold, or
include shut-off valves. [0096] The syst em

| Rehwern rét ansksacosdpinaline Gandilgedf lac4lepdR the Bist connector,
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FSUUFiSer  cond
edndfiit hiwy Ise adapted togrovideduiluid myh betveﬂdmttiee‘wldi cohdigits

Uit TEie FIRCOQBESHY dhIPCaied PRuesBiBRAT & sedon fiser
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b%f Lo éeoc rdorYsl,edr%o%dB?t hln]c She glternatl\%) Wupdnggetr' hduit is
located on the upper portions of the first and second riser conduits just below
the first connector. In another alternative the jumper conduit is located on the
lower portions of the first and second riser conduits just above where the first
and second riser conduits connect to the pipeline conduit. Alternatively, the
jumper conduit may be located in a pipeline end manifold, if present. If
located between the first and second pipeline conduits, the jumper conduit
may be located anywhere along the length of the first and second pipeline
conduits and adapted to provide a fluid path between the first and second
pipeline conduits. In one alternative the jumper conduit is located on the first
riser side of the first and second pipeline conduits. In any of the above

described locations the jumper conduit may be adapted to provide fluid



the first riser conduit and the second riser conduit.
In alternative enbodinents the junper conduit nay be

wo owabhemsi n the first connector, between the PCT/E$20851681970
second riser conduits, in t3ae pipeline end manifold,
or between first and second pipeline conduits. |If
| ocated in the first connector, the first connector
may i nclude two or nore fluid conduits and the junper
C QBN fAeRT SRy bRe RF MdrdRftnd hib Br RS R U6iits i
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provide a fluid path between the first and second

picpeadenéc Bwhdui ts. In one alternative the junper
conduit is located on the first riser side of the o
f [0@98]andThe floithicqiqut loap mayhbe ateptedrioagicutste aheryogenic fluid
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E%ﬁb%ﬂi%n%ic;r@@???iiﬁgfggﬁ%sﬁ%%;iigrﬁg}nﬁggﬁﬁﬁﬁé@?!fiﬁgt:sconnector.
ABOUB15 o cER Sy 5en P el = ufel Sporh P ERE Ry

t Rebnidrgsd withRetHeSo@PoENAter Ter®ehd Biréhlaioty fluid conduit has a
communi cation with the second end of the first riser

cdirefiend connected ta therfirsbeonnasteyenshia fhlispmipunisaiinn with the
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st el e H S B0 el i BmBTRERERE Wi &ypoin
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el ine
IOIcliorcullation of a cryogenic fluid. Alternatively, the second end of the circulatory

cryogenic fluid conduit may be connected at the second location.

[00100] The pipeline conduit may include a splitter manifold where the
splitter manifold has an inlet connected to a point on the pipeline conduit, a
first outlet in fluid communication with the first connector, and a second outlet
in fluid communication with an alternate submersible turret connector suitable

for releasably connecting to a floating vessel located on the body of water.



conduit may be in fluid comunication with the second
| ocati on. The overall systemthereby providing a

w0 baobd4qoemndui t | oop suitable for circul ati on OPCEUS2005/031970
cryogenic fluid. [0098] The7fluid conduit | oop may be
adapted to circulate a cryogenic fluid fromthe
second | ocation, through one of the first or second
plpellne conduits, through one of the first or second
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CaiqLbREd hERRE gas (PLNG), liquefied petroleum gas (LPG), liquid nitrogen,
or any other fluid at a cryogenic temperature. In alternate embodiments the
cryogenic fluid is a hydrocarbon fluid. In alternative embodiments the
cryogenic fluid includes greater than 50 weight percent methane. In
alternative embodiments the cryogenic fluid includes greater than 75, 80, 85

or 90 weight percent methane.

[00104] The systems described herein may be used to transport a
cryogenic fluid to land. The systems described herein may be used to

vaporize at least a portion of the cryogenic fluid to produce a gas comprising



[00102] Alternatively, the first floating vessel my
be | ocated greater than 1 kiloneter fromthe second

wo owabigm Al ternatively, the first floating ReFE£1005/031970
may be | ocated greater thams8l, 2, 3, 4 or 5 kiloneters
fromthe second |ocation. Alternatively, the first
floating vessel may be a floating vessel.
Alternatively, the first floating vessel nay be a
Ag;r%%ttérnt afy’ S{Qh?p% tEE R RIIE THE 8§SR s d descrlbed herein may

terna |ve rst oating vesse
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scope of the invention unless otherw se indicated.

Al t hough sone of the dependent clains have single
dependencies in accordance with U.S. practice, each
of the features in any of such dependent clains can be
conbi ned with each of the features of one or nore of

t he ot her dependent



cl ai nrs dependent upon the sane i ndependent claimor

clains. [00106] The present invention has been
walewenidoesl i n connection with its preferred PCT/US2005/031970

enbodi nents. However, to ti8@ extent that the foregoing

description is specific to a particular enbodi nent or

a particular use of the invention, this 1is intended

to be illustrative only and is not to be construed as

I| &h the scope of the invention. On the contrary,

i S |ntended to cover all alternatives,
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changegf watirGreipdiad eamniinication With shidrdedhdl [o€atior at least
in a body of water and in fluid comunication with

sai d sa@endon etaaiddiist riger being insulagsh@neh of sai d
first riser being insulated; and b) a first
subner b) 1 first submergiblertanebeonnanteiccannected ta said firsitend of

d of d f fi
Tor rePREa JoeronmdtFtrprigetor adapled R38RSO LBERRng to
| ocat e fpdt fRRitiglRRE%ePbcaRHaIN Sdid bodly of watePes Mat a cryogenic
fluid can be comTunl cated between said first vess

el
and safldidfeansioe epanmuiicatgt dbetween spidsipt vesgeland rsgtd first end

ot or SR TEtaToS g et e RpBE bRl inpold) (b PG m of

connecgid debhﬁat@h@UGledqatah@l vericdl position oﬁealdcftrstrconnector
adapted to allow said first vessel to rot ron

sai d fFaRbedipngedonnd saldl firstcannacireadapte |Q1Ia éﬁl%ff'rst
wat er v,

1911 VoL O g Bt cBuRBRBE LS thPsifac of sac
i ncl udbody af piated white saiddigeniessél isiadnneotedubtsaidhfiistg a
first end and a second end, said first end of said

pi pel i RENREFABLI t in fluid comunication with said

second end of said first riser, said second end of
sdi d piTpelsystera@hglaim 1. dustheriipcluding a pipeline cryogenic fluid

conduit having a first end and a second end, said first end of said
pipeline conduit in fluid communication with said second end of said
first riser, said second end of said pipeline conduit in fluid
communication with said second location, and said pipeline conduit at

least partially submerged within said body of water.

3. The system of claim 2, wherein at least a portion of said pipeline

conduit is insulated.

4. The system of claim 3, wherein said first riser includes a first riser fluid
conduit and a second riser fluid conduit, a first end of said first riser
conduit and a first end of said second riser conduit attached to said first

connector and a second end of said first riser conduit and a second



conmuni cation with said second | ocation, and said
pi peline conduit at |east partially subnerged wthin

wa2000/0bosyy of water. 3. The system of clai m 2, PETES®DFI031970

at |east a portion of said4pipeline conduit is

i nsul ated. 4. The systemof claim3, wherein said
first riser includes a first riser fluid conduit and
a second riser fluid conduit, a first end of said

first éﬁ&gf Is?ﬁ%inﬁer??—ﬁj cBnéiit ﬂflﬁ@@oﬁfmtﬁﬁbgtiéﬁ%ﬂ?a;d

ri ser condu attach to sald first connector an
secondpipelin@torduitl first riser conduit and a second WO
2006/ 044053 PCT/ US2005/ 031970 40 end of said second
rgser Thedysiem of thimd, duthamndadingra jumgershiid conduit, said
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sai d f§sigtfirensbriretsrtbrbsiwees eniduiirssand sedtwed sigst eanchiits.
claimb5, wherein said pipeline conduit is conprised of

a7 firsheRyBRI BEchidiz! viRNEMisaid Pibefing @oAddit i 8&hpnsed of a
fluid condit, a first end of said first Eﬁ&ellne_ i
condui first pigaline dluic aanduitand aisespnd pipglinesuid gandeih@ first end
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end of I f@aﬁ@oman@abowl fRig 8peRNG ech of paidsecond riser
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ic fluid. 8. Th . Qf claim.7, wh in.,
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St ouonE st DEEMIM 7, iidtel S Rither G ROntAR Y tofated in
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conduit back to said second |ocation while said first
vessel The system of claim 7, wherein said fluid conduit loop is adapted to

circulate a cryogenic fluid from said second location, through said first
and second pipeline conduits, said first and second riser conduits and
said jumper conduit back to said second location while said first vessel

is disconnected from said first connector.

10.  The system of claim 2, further including a circulatory cryogenic fluid
conduit, said circulatory fluid conduit having a first end connected to
said first connector and in fluid communication with said first end of
said first riser and second end in fluid communication with a point on
said pipeline conduit, thereby providing a fluid conduit loop suitable for

circulation of a cryogenic fluid.



is disconnected fromsaid first connector. 10. The

systemof claim2, further including a circul atory
waeyoegenss fluid conduit, said circulatory flBETUS2005/031970

conduit having a first end4donnected to said first

connector and in fluid comrunication with said first

end of said first riser and second end in fluid

comuni cation with a point on said pipeline conduit,
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second_end of said _first riser .
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riser. 13. The S};stem of claim12, wherein said first
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cl ai m gonNAteing 1B seid frsh veséel e ANRAAIBelbw theapifadeoPkaid body
connecting to said first vessel at a point above the

surfacef wategai d body of water. 16. The system of
claim2, wherein said second location includes a
f &46i | i The system Shelaims, avhevéincdaid first Gonngetoeisnadapted for

facility is a seco oat i vessel , located pn sai

body. oPONBRERI BEA fist SESt el P AR VEE e apiafe i Said body
said fagwhtdry 1s a | and-based structure. 19. The
systemof claim 17, further including a second
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adapt efbdated ahlsa badydobwatsrd vessel to rotate around
said second connector upon the surface of said body

of gwat Q’he\@gbte‘?n PRichhimem WheremsRlid faility ®aemieBased structure.
sai d second connector.

19.  The system of claim 17, further including a second submersible turret
connector, said second connector adapted for connecting to said
second vessel so that a fluid can be communicated between said first
vessel and said second vessel and said second connector adapted to
allow said second vessel to rotate around said second connector upon
the surface of said body of water while said second vessel is

connected to said second connector.

20. The system of claim 19, wherein said second connector is adapted for

releasably connecting to said second vessel.

21.  The system of claim 20, wherein said second connector is moored to
the bottom of said body of water so that the vertical position of said

second connector can be changed.



20. The systemof claim 19, wherein said second

connector is adapted for releasably connecting to
wa2000/080s0Nnd vessel . 21. The system of cl ai m 2BCT/US2005/031970

wherei n said second connect4dr is noored to the bottom

of said body of water so that the vertical position of

said second connector can be changed. WO 2006/ 044053

PCT/ US2005/ 031970 42 22. The system of claim 3
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nd o €RRBRROpAEHS sreelrahiat s AL conwblatoRulaR

the supfiasfitiob submdrgidle RirretRbRRectdPsuitdife Wﬁb%ﬁs@bly

claiml, wherein said first vessel is |ocated greater
than toRrnédling tera floatingsvassespcatad P said kady of water.

28. The system of claim 1, further including a messenger buoy connected

to said first connector.

29. The system of claim 1, wherein the vertical position of said first
connector can be changed from a first position located within 20 meters
of the surface of the body of water and a second position greater than

20 meters below the surface of the body of water.

30. The system of claim 1, whereln said first vessel is located greater than

1 kilometer from said second location.

31.  The system of claim 1, wherein said first connector is a submerged

turret loading connector or a submerged turret production connector.

32. The system of claim 1, wherein said first connector includes a plurality

of fluid conduits.



31. The systemof claim1, wherein said first

connector is a subnmerged turret |oading connector or
wa2®@absmesyed turret production connector. 32. ACEUS2005/031970

systemof claim1l, wherein48aid first connector

includes a plurality of fluid conduits. WO

2006/ 044053 PCT/ US2005/ 031970 43 33. The system of

claim 32, wherein said first riser is conprised of a

p rali oyl i " K " .

opY 1 o e S MR, Whef et st risello il 618

f1 oat i plyralityyod geyogenid fiuid conduiggie vessel . 35. The

system of claim 34, wherein said first floating vessel

| 384a f Thatdysiem Ghkldinr1, wewsein. saib firstleating vessalfis alfiating

2, wherein said first riser, said first connector and

sai d pFp@geni tyd®leragdavess@apt ed to transfer

cryogenic fluids having a tenperature below -50 C )

(368 FThesysterneof slaimeif, stheseini saidfrst fipatieg negsglds a floating

first riser, d first connector and said pipeline

condui Paife&v&%%% ed to transfer cryogenic fluids

hayi . | ~-100 -148 F),.38. A
0981 oo VIR SHAT % Wee o istver e asb s saector and

f1oati ggigvsipemie camdLitaestiped &5 BhhsRr cARIFTRNIGANES haling a
a first cryogenic riser haV|n9 a first end and a

secondtemperataiecbdlpwsb0 °Ci (s%% “R)dapted to al l ow t he
vertical position of said first end of said first
r Bger Thelsystdmmdethimsig, dvheseiorshia ficst vises adadd first sbnnector and

riser located.in a baq of water and.in fluid . . .
CommunPast FiBRIg pRndill Srectianti fafsteh Srisgea'e fiis having a
subner gdRberdid SdlowADECEqL 1 4prect ed to said first

end of saird first riser, said first connector adapted

fag reheg % Saﬁg?@%ﬁ%%#iﬁ%i@o@eﬂi& FRld R P YSHR lessel

| ocat ed o that a cryogenic
flui d aad deecomhioscatiat, ednipisiveen said first vessel
and said first end of said first riser, said first

connechyra fst l&@yd%w‘lcedsémd\ﬁm hdirdtandodnd aaiedohd@ndpsaid first
wat er such that the vertical position of sajd firs

connectiger adaptesdo allawgba vedical pasionof saidcly shepd 8% said first
adapt eﬁjiséftoaﬂ)é BWaﬁgércﬂ Jolid §%%on‘be§r?<f5f Eé’idrfﬁ’éﬁﬁs%r%c%%&i in a body

said first connec upon e surface of sai
of water and in fluid communication with said second location;

b) a first submersible turret connector connected to said first end of
said first riser, said first connector adapted for releasably connecting to
a first floating vessel located on said body of water so that a cryogenic
fluid can be communicated between said first vessel and said first end
of said first riser, said first connector being moored to the bottom of
said body of water such that the vertical position of said first connector
can be changed, and said first connector adapted to allow said first
vessel to rotate around said first connector upon the surface of said
body of water while said first vessel is connected to said first

connector; and



body of water while said first vessel is connected to
said first connector; and WO 2006/ 044053

wEFDDLERD5/ 031970 44 c) a pipeline cryogeni cPdT/usm05/031970

conduit having a first end4and a second end, said

first end of said pipeline conduit in fluid

communi cation with said second end of said first

riser, said second end of said pipeline conduit in

fluid [ [

pi pel i 5o & Bl oARbHMCNRE cndGE ARVIngRE st 8q aFf ¢isecond
sal d beng, sdidiasternd Wrmdapmezhnelceadwtm ﬁwdtoamnmumcahomwith
first riser

| t f d
Condui SaRecatienal st st risar 3t S&bahc BhE B 58 pipeline
cl ai m 8&nquiheY flid cotirfuhitafidn \Vvitﬁ%"ald S&dotiEDcation rs‘%\‘id Plpehne

riser fluid conduit and a second riser fluid condui

a firsconrdut af leaat partinlg submeeged withingaid hady of Mateyt

end of said second riser conduit attached to said

first whemsia@ttdneasarwaie&obaaﬁde‘hrslt nigersaf l¢ast a poriidnsefrsaid
conduit, and a s of s |d second riser conduit
in fluPtpe B?rﬁﬁﬁgt'gt?rotfp ana{%'”ééﬂ edy; pel i ne condui t.

40, The systemof claim 39, furth i,ncl udi ng. a
fPBi d Ehagystem ggp[qalmj r@gnﬁﬁ flrsrglrlg@[ mcﬁ@% q)ﬁqgﬁ riser fluid

for fl }f‘fb anlg, chit %’ scégo'nag'ﬁl%?ﬁ‘ﬂﬁ% I|t0|e\ ffrétre?ﬁd]_ﬁf s°‘a§§ first riser

condui second riser con
of cl acomdlf antherfeshesdibisgidseeond Irlsedccmlwmﬂtadhzed to said first
|ocated in said first aonne t or ﬁrsgbetvveen S

id,first
and soEMESPEERT acirrgndend PEEbEeIIERLY AsgsoNd

wher ei Bné%'f@agi gsldrei<praniibit irﬁﬂt‘ﬁ@%"rmﬁgﬁlc@floﬁ wufhl daid
pi peline fluid conduit and a second pipeline fluid

condui pipetinéicostludnd of said first pipeline conduit
in fluid communi cation with said second end of said
f40st TheaystemndiictaimaBd, furtheréncludingsajuinserdiid conduit, said

eline conduit. in fluid c i cation t [ )
DR Ot Prouiis PRTLD! TLEhcammuncaliop iaiwes said
of sai ﬁ'rsft'ngéF cBh(Flﬁ{ én@ssg%&hd%@r%ﬁ&&@nd end of

sald second pi pel i ne con In fluid communi cati on

4 n Sﬂ@ s@%fé%q Qe ch%atfd %gré Hesra‘?&)ﬁlﬁuﬁ’%q{ﬁ& goﬂ@ﬁﬁ |sS|8b§|ted in

ondu provi

s u| t abkaidffirst conrmastat ordretakben seroyﬁxgwnd sktand rlséBconﬂwts
system of claim 42, wherein said junper fluid conduit

i 32] ocFhe&yktem of claim 40, wherein said pipeline conduit is comprised of a
first pipeline fluid conduit and a second pipeline fluid conduit, a first end
of said first pipeline conduit in fluid communication with said second
end of said first riser conduit, a first end of said second pipeline conduit
in fluid communication with said second end of said second riser
conduit, a second end of said first pipeline conduit and a second end of
said second pipeline conduit in fluid communication with said second
location, thereby together with said jumper fluid conduit providing a

fluid conduit loop suitable for circulation of a cryogenic fluid.

43. The system of claim 42, wherein said jumper fluid conduit is located in

between said first and second pipeline conduits.



between said first and second pipeline conduits. WO

2006/ 044053 PCTI US2005/ 031970 4n 44. The system of
wW@b@bmi#23 wherein said fluid conduit | oop i s BOEPS®AS/031970

to circulate a cryogenic f#uid from said second

| ocation, through said first and second pipeline

conduits, said first and second riser conduits and

said junper conduit back to said second | ocation while

s d fTRsby étéﬁﬁ@f’ clain$4§' Wﬁ@@?ﬁ%&fﬁq‘llﬁg%}l\lﬁer eld:gi lrssédgpted to

connect or. he systemof claim4
first crnrosltate|ascraqa@m|edluud)froha$md sgcomdhéooadion| thabugh said first
di st ance, bet we

Oy T S RERp8Mle coRfdls, SARARERRE bErTd BAC, Fiuits and

sai d fseréjurﬁpévwcwt bt teckd §eé&rw Richfiyn mﬂefsiaw flrst vessel
conduits, 47. The system of claim 46, wherein said

first lSldiﬁéionngct@drfmm:ﬁ@dd ffstgonpeeipal ity of cryogenic
fluid conduits. 48. A nethod of transporting a
W@ogeﬁmsvstemMaméﬁ whéteiasaiddirsedsss| is adaptai to changing

o1 y o0 UNP SeT YA ISt RD HELE RS SJEA AL e sgendend of said

condwﬂrSMé@een a first vessel and a second | ocati on,
said cryogenic fluid conduit conprising: i) a first

g ogeﬂiecs{étéﬁ{ off@é{ihgg?,g\gﬁ%i??rg ?@q‘lr?ﬂgorﬁ]e%?&%?luaega plurality

sard fir riser a e vertica
posi t iafiluaf ceadudist i rst end of said first riser to be
changed, said second end of said first riser |ocated

i47.a Uﬂ@syﬁteﬁﬁf@alﬁn%l\nhé#elm faiddIrsimdetas comphiskl of a
said secgnd | ocatiaon, | east a portion of said

first Hugdty @&"M@Q@W&ﬁluﬁ endutsd ii) a first
subnersible turret connector connected to said first
é¥d ofA method of trgnsporting a gxbdenic fleid bewesnt afloatirpvessel

f or t to said first vessel
| ocat é@%aiggég%d E"&%ﬂsﬁfé%%‘?'"go that said cryogenic
fluid ¢gan be co ni cated between said first ve

el
and s&)dCPMIYNIEAHINGR coQagniq hayid through %%W@%mpikwd transfer
Conne%%ﬁuﬁﬁéﬂﬂeeﬁﬁqrr%éééd BRd BB W catrind sBREy8enic

wat er such that the vertical
fluid conduit comprising:

i) a first cryogenic riser having a first end and a second end, said
first riser adapted to allow the vertical position of said first end of
said first riser to be changed, said second end of said first riser
located in a body of water and in fluid communication with said
second location, at least a portion of said first riser being insulated;
and

ii) a first submersible turret connector connected to said first end of
said first riser, said first connector adapted for releasably
connecting to said first vessel located on said body of water so that
said cryogenic fluid can be communicated between said first vessel
and said first end of said first riser, said first connector being
moored to the bottom of said body of water such that the vertical

position of said first connector can be changed, and said first



position of said first connector can be changed, and

said first WD 2006/ 044053 PCT/ US2005/ 031970 46
wa@onneetnss adapted to allow said first vessel POI/DUS1083/@1970

around said first connectow upon the surface of said

body of water while said first vessel is connected to

said first connector. 49. The nethod of claim 37,

wherein said transfer conduit includes a pipeline

cryogeni go JHéHt& SRAHILY to BRYN BRICPANSE (&dset MIrdtAtk dround said

second en sai rst end sai d pI peline conduit

in fl ui dfirsboommectar ipon thiet wrmmdofmbndy ohwaiér whilalsaid first

fi d i d | d
1| ul VG Sl (g $910 25t SR0BGR  ocat on. anc
8t %@%&”@m&ﬁ?%&i\%héé@? SeRaranstenAprikIchaR PR,
wher e'&[}?ﬂ{"g d&?@ggrﬂcrﬁgf& ¢ %qjaﬁir&% d'Snd 94¥E8hY end,

isin a|m5 wherein said
first saidfrst endlofidal mpélmet:omdua’em flid oomhnuaTicafian withl said
a second riser flui

first d. of. i d. .
i Tt Seppbe il abid isngser, shicfseadnd i etagid Blling conduit
riser Iﬁﬂngyéodmsal gfatﬁgﬁ with Sﬁ@'s@cf)hﬂ Hca‘ﬂ@ﬂ"@ﬁ@ @éloﬁrﬂﬂeﬁhe

second first riser conduit and second

end ofcosduill a amshpartiadlg subomedged withirf Smddbody of water.
communi cation with said pipeline conduit. 52. The

50t hod hef mettaidwiSdaimier whereda iatl eaisha gloetiorc ohshid tpipeline
further includes a junper fluid conduit, said junper
conduiceNgHitis insHinted. path for fluid comuni cat i on
betmeen said first riser conduit, and said second riser
&dnduithe methorhef ¢lainhal, whetainsaiddirst fgriiaclHdgs adirst riser

J un’perf Agbﬁdﬁpw@ebtsecﬁng‘?%?r ?d'&)ndﬁﬂ' g fifd treﬂd of said first

connec 8T “Q en sal and seton
conduiriser cbdduiTherd refircbend bf shidisacbad rmbecemmlsaitabhed to

i peline gonduit is conprised of first
1 Ui d SBhHH COBRREIAT 84 gris oo andn% s st BispaGpRduiLand a
fi 1St se@BHd ¥hdSHsBid éé%ﬁno‘)hé@rl g‘?ﬁ‘fwidtc n{uniﬁa‘f‘ion with

conmmuni cation wth sal secon sal f| rst
ri ser saghgipetine gohduitt end of sai d second pi peline
conduit in fluid comunication with said second end of
2. d sSpromethdd sfetlaiee 5duwherein saidioinshsfadcaidusisfucther ingtudes
pi peline conduit and a second
a jumper fluid conduit, said | jumper conduit providing a path for fluid
communication between said first riser conduit and said second riser

conduit.

53. The method of claim 52, wherein said jumper fluid conduit is located in

said first connector or between said first and second riser conduits.

54, The method of claim 52, wherein said pipeline conduit is comprised of
a first pipeline fluid conduit and a second pipeline fluid conduit, a first
end of said first pipeline conduit in fluid communication with said
second end of said first riser conduit, a first end of said second pipeline
conduit in fluid communication with said second end of said second
riser conduit, a second end of said first pipeline conduit and a second

end of said second pipeline conduit in fluid communication with said



end of said second pipeline conduit in fluid
comuni cation with said WO 2006/ 044053

weFDDbAER8D5/ 031970 47 second | ocati on, ther ebBCT/US2005/031970
together with said junper f47uid conduit providing a
fluid conduit | oop suitable for circulation of a
cryogenic fluid. 55. The nethod of claim54, wherein
said junper fluid conduit is |located in between said

first Pi j gﬂg,qj,- d pTele ol

cl ai msgggn%%%ggﬂ ' E”%?%WF"@.% conlmﬁ?éﬁg%%)@?g%apt e

to ciprovitimigea fluicrgurgleitilcop buitablé fomeisailaticseafandryogenic fluid.
| ocation, through said first and second pipeline

&Bnduithe medicl b &laim 84 0whermm daid jaeTpet Auicdrrd g located in
said junper conduit back to said second_ |ocation while

sai d foietween sgiskiirst ard geeenshpiveliad copaWitSsai d fi r st
connector. 57. The system of claim 49, wherein said

tBans flére metithd of ¢laim hér whersingaid fiuid conduit laaprig adapted to
cryogenic, fluid conduit aid_cir LY, ' I
conauiatefiays Aevae ohio gt st B5Hgn dhfoyal saia first
CoNNeGngr setitfhdi plpéling sbricRieuaigdrstoand ¥éddhdsiiéat dondsits and
end of said first riser and second end in fluid

comursichiunapenganduil heekre said seganddppaliemwhile gaig first vessel
th hdi fL1g ' itable f
ci fiﬁﬁ%fifygﬁh?éfég(ﬂo@agséw. fisf BoiEctar " et hod of

C a9, . o9E S |
SHang e SYEMAI 9. hASTeir 8 drd e Sl fer igplyaes o
and Saiir@u%%@r@yg%@hi@fﬂum&dmti, B4id difcafitorydfuid EBAduit having

met hod of cl ai m wherein said first riser is a oo
f I exi I @rst ppdiconpectetiie sgist firsticonnestar and a1 fluid cogimunication

rot o lrpbai & e 61 S0 Br 1P Anflgelefl onB i B o,
The nejdpefluficatibawirh@polneneiaid pidetiné icobatiuit,ctherblyqroviding
is adapted for connecting to said first vessel at a

poi nt dByigwongduitdens aeitalde farirguiation of s cryagenic fissd.
The nethod of claim49, wherein said first connector .
i58. addteenhethed otdaimedi whetain saiddfirst riser is @slaptedato ehanging

poi nt ,above.the. surface of said. f r, . .
e mifRaaise gistiirerscinenrid Bt Rho o A Reoaff gpo of sai
i ncl udpst gserf acility.

59. The method of claim 58, wherein said first riser is a flexible riser.

60. The method of claim 59, wherein said first riser includes one or more of

a hose, rigid pipe, flexible pipe or articulating joints.

61. The method of claim 49, wherein said first connector is adapted for
connecting to said first vessel at a point below the surface of said body

of water.

62. The method of claim 49, wherein said first connector is adapted for
connecting to said first vessel at a point above the surface of said body

of water.

63. The method of claim 49, wherein said second location includes a

facility.



WD 2006/ 044053 PCTI US2005/ 031970 48 64. The net hod of

claim63, wherein said facility is a second floating
woemselsosocat ed on said body of water. 65. ThePeEURAS/031970

of claim®63, wherein said f4dcility is a | and-based

structure. 66. The nethod of claim63, wherein at

| east a portion of said pipeline conduit is |ocated

on or below the bottom of said body of water. 67. The

g, hodriff m‘éltl%cgbfsélalrﬂ"&r Wh@réﬁ'sﬁldofaléﬁllty I%ea 58&5*%! Fl%étglg

suspended n sai d body wat er . . The net

of cI ajlessadpcatest e aaldrmdyeoftwaiar posi t| on of sai d

first connector can be changed froma first position
|85 at eichenmielhhod a0clairh &3s whefeih Isaidsiaciliacis afartdhieassalistructure.
of water and a second position greater than 20 neters

g8, ow THeemttiddr 6B claim B3ewherdin et lest erporﬁ@n of baidmp&ined
of claim49, wherein said first vessel | ocat e

gr eat @oNduk s located enwr belaw Ba @%ﬁt%rnﬁéamb%xcai water.

70. The nethod of claim49, wherein said first
¢ nec'Ehﬂ methodiaelaim 63, wherain paist pipelinel cenduitiist suspended

The rret 49. wherein said first riser
furt heW' "g s%&é{:@gghwgizer a pI ural i ty of cryogem c
f UId ondui,t had ,of ¢

et cinof Fging ADs Beran 4% vuRaNpostiod BE Siidirst
flui d c%tnﬂb@ﬂﬁ c‘éﬁsée?bha q’e?d o8 drﬁﬂs’i‘ﬁgsi%n GHEEY (hthin 20 meters

wherein said first ng vessel is a floating
carri ef thessgace Mtherbedyref Wwater @nde aemmgposm@m graater than

SZLSe%oV IO ishe Sete SR GRh St E‘?F i ertoly
s S hemcantS alinABanberein SAH st e i oapegreater

cryog L 4f | ow -100 ' C (-148
T8 doiehieise Ao s BERM MIBHeR' U 270 The

Odrr%f m‘éltr?dd‘rb? Brairh 4ol RAGrERMBId fisPEohi@ASPRERIARY a

d cryoge
plurallty of fluid conduits.

71.  The method of claim 49, wherein said first riser further is comprised of

a plurality of cryogenic fluid conduits.

72. The method of claim 49, wherein said first floating vessel is a floating

cryogenic fluid storage vessel.

73.  The method of claim 72, wherein said first floating vessel is a floating

carrier vessel.

74. The method of claim 49, wherein said cryogenic fluid includes greater

than 50 weight percent methane.

75. The method of claim 74, wherein said cryogenic fluid has a
temperature below -50 °C (-58 °F).

76. The method of claim 75, wherein said cryogenic fluid has a
temperature below -100 °C (-148 °F).



fluid to land. 78. The method of claim74, further

conprising vaporizing at |east a portion of said
waeyoegenst fluid to produce a gas conpri sing grEEUSI005/031970

than 50 weight percent net#ane. 79. The net hod of

claim 78, further conprising transporting said gas to

| and. 80. A nethod of transporting a cryogenic fluid

between a floating vessel and a second |ocation,

OF L . . . At - )
7 Ay ougie By T MRIHEY& Tk SopNARGHEsbRg Said srjogenic
firstflyigtodhndind a second | ocati on, said cryogenic

fluid conduit conprising: i) a first cryogenic riser

hgVvi ngha rhéthet cfrthin Y Furheotsmpnsing sabdrizihgrattiedsteportion
adapted to allow the vertical position of said first
end opf saidiciyegen¢ flnidsterprodugr agagrpsaprising greateptian o0

end oﬁe?ﬁ&%gfr&éﬁtmé{h%ﬂ i | ocated in a body of water

and i conmmuni cation with said second |ocation;

28) " Thesiup] Geian G LhELoRBANRELeinsBBRREd o8 o

conne@dry, adapted for rel easably connecting to said
first vessel |ocated on said body of water so that

?Bi d ar\eaRi &f tfrégﬁ’é;g)irﬁdl@ia@&d%ﬁi@ﬂ&ieadé?ﬂeéﬁtd’%ﬁn@&}é%sel

Irst vessel an end of said first riser,

sai d fhdst secomaddotatioraiomprisiigr ed to t he bottom of

sai d body of water such that the vertical position of

sai d &) rcsmewnitatingra cyogbricdigaiththdouging csypogerfic fsid transfer
connector adapted tq allow said first yvessel to  rotate,
ar oun§oBayig beglyqe;} a WW@@F%W'WE% eFprd I0peSYH Yggpnic

body ; WO Sahd first vessel is connected to
sai d ? P}dﬁﬁu'tMH&S”é

connector; and iii) a pipeline cryogenic

fluid condyi ' J ;
sai d 1 1ot it GYoBEnf riser MRl s A cfig FEFPphocitond, said
conmmuni cist Asenaddptsaitsl atiew tinel vertidabposition of saisitfirst end of

ri ser, said second WO 2006/ 044053 PCT/ US2Q05/ 031970 .
50 end ofaid&re rsepde PRE G8: T RoEPRA SNSTsaI Lat ieer
W th said.5£8A% body of water and in fluid communication with said

second location;

ii) a first submersible turret connector connected to said first end of
said first riser, said first connector adapted for releasably
connecting to said first vessel located on said body of water so that
said cryogenic fluid can be communicated between said first vessel
and said first end of said first riser, said first connector being
moored to the bottom of said body of water such that the vertical
position of said first connector can be changed, and said first
connector adapted to allow said first vessel to rotate around said
first connector upon the surface of said body of water while said first

vessel is connected to said first connector; and

iii) a pipeline cryogenic fluid conduit having a first end and a
second end, said first end of said pipeline conduit in fluid

communication with said second end of said first riser, said second



| ocation, said pipeline conduit at l|east partially

subnmerged within said body of water; wherein at | east
w@2enid4oem of said first riser, at |east a poredDuSWH5/031970

said pipeline conduit, or oth are insulated. 81. The

met hod of claim 80, wherein said first riser includes

a first riser fluid conduit and a second riser fluid

conduit, a first end of said first riser conduit and

a first gpgdopkaridpifemfeenmkvil meTui¢ eoMvhinieatici-WRE shiRl second
said first connector and a second end of said first

ri ser colugationasald pipalisecanduii @t dgast gadially sobmerged within
conduit in . flujd comunication with said pipeline
condui t. §'§.b°d¥e° Mﬁ’tﬁ&d of claim81, wherein said
transfer conduit further .includes. a.ju r fluid.. .
Conaui & WHRTSIN LGRS 2oRHON O SAEUTTY asTa0laaRt § Gprtion of said
fluid cgwﬁégﬁhbgﬁ:’ AP Are Frduthtblr st riser conduit

econ

and said riser conduit. 83. The nethod of

2 m . Lo TR i Lo
B it mER Ll olaith B0, WHBRn ol it A hbIubBS cOf8t fcer
secondluid senduiband iat secodd. risEn duitecdnohlitpd ficstaend 8Dsaid first
wher ei n sai d pipel,in ondqui.t j s conprised of . a . firs

bi el iffReT PO BBH L fret SRR o5 SaldcasranBiTsar FRBdeE Aftgened to
conduidaig firsticbRhect8fan8’a §%dﬁd,férfdséf i@ et R ef eBAG and a
in flurd comuni cation wth said second end of said
first saceed avhefisaid sacond gsereerndsit in dluigl ezrponuication with

pi peli ne, conduit idn. fluid conmunication with said
seconPAhERGHINE LRIk cond riser conduit, a second end
nd a second

of said first pipeline conduit a .end, of .

2.0 theotsTand el STk BdnBieLom s3I RaSEG eAHIE YNGR includes
Wi th ' atdan; i ' el
junmp e?éjflﬁnu? equg@n galﬂ?&l@’ pérﬁ{ Ugit‘ %*Wlugﬁgﬁlgﬁ{g uéi(\?hpwogg fidid
sui t adamimonioation lefween said firstrisergromidaitfandi shid 85comhgser
met hod of, ¢l aim 84, wherein said junper fluid conduit

is | oczandy

tn between said first and second pipeline
conduits. 86. The nethad of clai m 84, rein sajd .
8% d teneethod ebplaing Sge gl Jé'inm}%/fvﬂ@ﬂfgcgngu'{ is located in
cryog o i i . duits.
a d g frsiEoDpbEeD A Bt R PR BET L S L Sengu
j pel ipe ' i ISk i . .
b T RSP goff 82, Whikom3aft BRERRY sohaff i comprised of
| ocat i Pfirsppigedingdiuitl Ebmait ¥8s asdecond pipeline fluid conduit, a first
end of said first pipeline conduit in fluid communication with said
second end of said first riser conduit, a first end of said second pipeline
conduit in fluid communication with said second end of said second
riser conduit, a second end of said first pipeline conduit and a second
end of said second pipeline conduit in fluid communication with said
second location, thereby together with said jumper fluid conduit

providing a fluid conduit loop suitable for circulation of a cryogenic fluid.

85. The method of claim 84, wherein said jumper fluid conduit is located in

between said first and second pipeline conduits.

86. The method of claim 84, wherein said fluid conduit loop is adapted to
circulate a cryogenic fluid from said second location, through said first



is disconnected fromsaid first connector. 87. The
system of claim80, wherein said transfer conduit

wo eobhersi ncl udes a circul atory cryogeni ¢ fl uP@r/us2005/031970
conduit, said circulatory filuid conduit having a
first end connected to said first connector and in
fluid communication wth said first end of said first
riser and second end in fluid conmunication with a
poi nt Adui L i ;
PPt o 8 StcfaiBaind ot did it diPYedieligertnddits and
cr yogaaidjuhhperccon8@it bck torsaltosbarnddbeatiorB@hileveaiddirat vessel
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said _first riser. 89. The nethad of ?I ai m 80, wherein
84i d flihessysteraeaf clajme30, whersinesaid fansfeseonduiifurber igeludes a

transpapl i ﬁ%y%r%@@rﬁ?ﬂhﬁ ddridhut Q{TﬁHV&%ﬂ 3@%{){ fLLﬁ(% gggd%l f having

| ocation a oa vessel Tocate
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can be conmuni cat ed etween sard first fl oat

vessela fhrid waddltﬂoopssmtahimﬁ:rtamculamndaffa ¢rgogelmorﬂma;tt or

bei ng noored to the bottom of said body of water such

gigat . 'ITHeﬁm‘eehdd cfatlgmﬁbg whereit sail fdsf figestis @daptset rchanging
can be change and sai irs ctor adapted to .
al | owt lg%vertfqafétstawawtwge{)é@if' nAging s égsawa end of said
sai d ffvx%ﬁf sdronnector upon t he surface of said body of

wat er said first floating vessel is connected
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end of said first riser connected to said flrst

connecy oéoan@dbﬂgse?ﬁl%?ﬂoS% v ds ffrét%iﬁbnﬁér%ﬁile turret

| ocat e I'n wat er” an | uid conmuni cati on
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ri ser dewBen SBrNH&EodtY vessel and said first connector, said first
connector being moored to the bottom of said body of water such that
the vertical position of said first connector can be changed, and said
first connector adapted to allow said first floating vessel to rotate
around said first connector upon the surface of said body of water while

said first floating vessel is connected to said first connector,

b) communicating a cryogenic fluid between said first floating vessel

and said first connector,

c) communicating said cryogenic fluid between said first connector
and a first cryogenic riser having a first end and a second end, said first
end of said first riser connected to said first connector, said second end
of said first riser located in a body of water and in fluid communication



d) conmuni cating said cryogenic fluid between said

first riser and a pipeline cryogenic fluid conduit
whanbngtoss fi rst end and a second end, said fiPGL/USA5/031970

of said pipeline conduit ir2fluid conmunication with

said second end of said first riser, said second end

of said pipeline conduit in fluid conmmunication with

said second | ocation, and said pipeline conduit at
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91, wherein said cryogenic fluid is conmuni cated from
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cryogenic I er said body water on Said first
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cryogéadilityf luid to a gas.

92. The method of claim 91, wherein said cryogenic fluid is communicated

from said first floating vessel to said facility.

93. The method of claim 91, wherein said cryogenic fluid is communicated

from said facility to said first floating vessel.

94. The method of claim 91, wherein said cryogenic fluid is communicated
from said facility to said first floating vessel and back to said facility.

95. The method of claim 93, further including:
e) disconnecting said first floating vessel from said first connector; and

f) transporting said cryogenic fluid over said body of water on said first

floating vessel to a third location.
96. The method of claim 95, further including:

g) vaporizing said cryogenic fluid to a gas.





