1 DEVI CE FOR TRANSFERRI NG FLU D FROM A MARI NE MOUNTI NG The present
invention relates to a device and a nethod for transferring fluid,
preferably a |iquid or gaseous petroleumfluid, froma support

| ocated in open 5sea, in grounded or floating manner, i.e. either
resting on or anchored to the sea bottom and preferably it relates
to a device and a nethod for transferring fluid between a said
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fl oati ng supporgaighcdhdpsai d sh| p, t Translation of the title as
establ i shed ex of frigl %Tesgnt invention alsoc relates to a said
transfer device also including a saild support, where

20 appropriate a said ship that is preferably of the methane
tanker type arranged alongside or in tandem relative to
said floating support, a said storage device, preferably
a said storage and guide device, and at least two
flexible pipes, preferably at least three flexible pipes,

25 extending from a said support on which said flexible
pipes are stored with the help of a said storage device.
The transfer device of the invention includes a
connection and valve device that is useful in particular
for purging flexible pipes.

30 A storage device for flexible pipes arranged on
board a suppoxt of the invention serves to handle said
flexible pipes in order to store them in the wound state
between two transfers of fluid within said flexible pipes
between the floating support and an offloading ship, and

35 for unwinding said pipes in order to perform a said fluid

transfer between a gaid floating support and a said ship,

! Translation of the title as established ex officio.



preferably of the nethane tanker type. A nore particular technical
field of use of a support of the invention is the field of

of fl oadi ng petrol eum fluids at sea, including equally well liquid
crude oil or gasoil or liquefied gas, inzparticular |iquefied natural
gas (LNG, or indeed gas in the gaseous state, froma said support,
e.g. at an oil field, to an ofship that may be arranged al ongsi de or
in tandem ag;mmﬂxaibngdolﬁehﬁwméjﬂ{ahﬁa teeghnircakpsect or of the
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15 tandem, i.e. at a certain distance from the floating
support in the same longitudinal direction as said
floating support.

On oil fields in open sea, situated a long way off-
shore, petroleum fluids such as crude oil or gas are

20 generally recovered, processed, and stored on board a
said floating support often referred to ag an FPSO
(fleoating-prcduction-storage-offloading). Petroleum
fluids such as crude oil and/or gas are then exported by
offloading ships that call regularly, e.g. every week, to

25 recover the production from the oil fields. Three
techniques are commonly used for this purpose.

A first technique consists in installing a buoy a
long way from the FPSO, i.e. at about 1000 meters (m) to
1560 m, which buoy is referred to as a loading buoy and

30 is connected to the FPSO by an undersea pipe, with oil or
gas being transferred to said loading buoy via said
undersea pipe. An offloading tanker then moors on said
loading buoy and the load is recovered via flexible
connection pipes connected to said buoy floating on the

35 surface of the sea, the oil or gas then being driven by a
pump on board the FPSO in order to load the offlocading
tanker.



| oadi ng buoy and the load is recovered via flexible connection pipes
connected to said buoy floating on the 35surface of the sea, the oi
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connection pipe for the |ique gas and a return
On oil fields, it is generally preferred to use a

loading buoy, while nevertheless associating it in
20 general with a redundancy device that may be either an
alongside device, i.e. a device in which the offloading
ship is arranged alongside the FPSO, or else a tandem
device, i.e. a device in which an offloading ship is
arranged in tandem with the FPSO, and sometimes even both
25 such devices.

In all configurations, with crude oil, the-
connection pipes either to a loading buoy or to an
offloading ship are kept full, either with crude oil or
else with an oil product, generally gasoil, that takes

30 the place of crude oil when there is a risk of the crude
0ll solidifying (paraffinic crudes).

| In contrast, when transferring liquefied gas of the

LNG type at -165°C, transfer devices include at least one
go connection pipe for the liquefied gas and a return

35 connection pipe, in general of smaller diameter, for
removing gas from the tanks of the offloading ship
progressively as they are filled with LNG, and in



35 connection pipe, in general of smaller dianeter, for renoving gas
fromthe tanks of the ofship progressively as they are filled with
LNG and in 4 particular for renoving nethane gas so that it can be
reliquefied on board the FPSO Furthernoge, the connecting flexible
pi pes need to be enptied practically conpletely after offloading so
as to avoid ice formng 5 and accunul ating on said pi pes and nore

particularly mdﬂmmlﬁalﬂl @é:hoﬁ ardt i YasSabdcALPeS: can be

Furt her nore, d to %nﬁé rc}:g%ﬁﬁtrenel good insulation so
as to limt t unt o af % (Llﬁ@ft RAPOFe- riedfassi fi ed
during tr ansf‘ié?rnneﬁ’f&tngl §1Myb1¢ apipds 1ek@ pur pesemnptied sppaef 1186, t o
use of fl oadi ng;nigg@&@lg,ug;st@ktgf@i%%dj%oa%g tcgngggl(g V(l:g |r{11nM| ch
firstly the CO%eCtIang g pes are not uUndersea ﬁ pes
that floa &CSHFPAREI G o s’%%%d%ﬂypessaua&dprﬂaég B@rstbcful@laft iorel y
short | ength. thﬁSN@m@aﬁhehéssgnmédﬂmnh rg akadgpifesi s MeFthdthiddLul t
since it is pess t \% of f | oadij pinto a
position par aI I Fﬁ\%%tshﬂeég tL'(?380 %1né:{é1%£%9 gtlgnggogf %‘éﬁnﬂ?ﬁ % M

t her ef r om onl% ﬁH‘élt 5B 2BPidht i Ot avde ﬁ‘leéh\?éﬁy Li@nherhat W h rough
sea, 20 transfemsbédtmasdurpossikimsreand ithathesHRASP 1 8f Wi hat can

make it ce o] pr.oducti o whi ch stitutes a serious
handi capﬂfor%%%@}sp%of ?%agl I#? & recl.nsttoaluﬁgt Pg(ﬁ)goﬁéﬁ%ﬁ‘?‘?ﬁ“%‘iﬁsm I
fields in qué’étti'loﬁlmlfﬁél@?aﬁfrsd é?ranﬁ@ansieameeshen elonsh i fited veictlrer by

25 convent i orahnkeadh 85,2 R Q@M'e% h
installed on Plggrglsaggplﬂ:% Oa Pat ent EP-2 @éa ﬁY%QQd%%tgﬁaBJeh%rghp‘lﬁ%

al ongsi de of fIoadi ng-deVt ce™® Surtaceangafh BFFP%%HY Pt ai@ass aﬁﬁcﬁf
greater saf eﬁ?laﬁmvewf:ﬂ@@m Ngrgitres are | onger and therefore nore 30

conplicatsed to hapdlergich SIOr %moggl?Elg ta!['gng §o% 1F0rvetr3! zg%%lg%?g e

nunerous devi ces hayve, been devel oped stortng and gui
pi pes on boafu"aR EPSEF Ry tRefruicase hrEemiialaralsiiE loadingr

structure of shhp hinges tiype Suppestrbdged phokadid yrmfo ra!rﬁ! depkpes 35

i ncl udi ng rog%y hoLNnis Dipgesc as i bed in det in pat ent
135-4 393 906. O her sol ﬁé':sl ons Inél ﬁ‘d59§§§%60% Y “6%5
condltlons that are very clement. With rough sea,

20 transfer becomes impossible, and if the FPSO is full that
can make it necessary to stop production, which
constitutes a serious handicap for the profitability of
installations exploiting the oil fields in question. The
transfer means are then constituted either by

25 conventional loading arms, or by devices having flexible
pipes installed on board said FPSO. Patent EP-2 239 190
describes such an alongside offloading device.

Tandem offloading presents much greater safety, but
offloading pipes are longer and therefore more

30 complicated to handle and store on board the FPSO. For
this purpose, numerous devices have been develaped for
storing and guiding flexible pipes on board an FPSO.

Some of them use of a considerable carrier structure of
the hinge type supporting a plurality of rigid pipes

35 including rotary joints as hinges, as described in detail
in patent US-4 393 306.

Other solutions include using rigid pipes hinged



5 with r rotary joints, or flexible pipes arranged in festoons between
the FPSO and the offl oading ship, as explained in patent WO 01/04041.
Anot her technical field is one in which LNGis 5stored at sea cl ose
to a utilization site, e.g. in order to deliver gas to land after it
has been regassified, or indeed to transformit on site into
electricity for delivering said electricity to the | ocal network.
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pipes, the device facilitating the handling of said pipes
in order to perform fluid transfer between said support
and an offloading ship, and also to store said flexible
pipes on board the support between two transfers.

25 A problem to be solved is facilitating the coupling
of the ends of the flexible pipes on board an offlcading
ship when said pipes are pipes for transferring petroleum
fluid extending from a support installed at sea to a said
offloading ship, and also to facilitate the emptying of

30 the flexible transfer pipes after offloading said oil
fluid and before restoring them with the help of a
storage device on becard said support.

To do this, the present invention relates to a
transfer device for acting between a support installed at

35 gea, the support being fitted with a device for storing
flexible pipes having the first ends of a plurality of
flexible pipes connected thereto, the pipes preferably



5 suitable for being connected to a second connection and val ve
device that is preferably installed on board a said ship that is
preferably of the nethane tanker type. Mre precisely, the present

i nvention provides a device for transferging fluid froma support
installed at 10 sea, in grounded or floating manner, preferably
between a said support and a ship, preferably of the nethane tanker
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enablingsit kaitable for being stored on a said support by means of a
flexible pipe storage device to which a first end of each
of said flexible pipes is fastened, said flexible pipes
preferably being suitable for extending between said
support and a ship, preferably of the methane tanker

20 type, arranged alongside or in tandem adjacent to said
support, the device being characterized in that it
comprises a first connection and valve device, said
flexible pipes being connected together at their second
ends by said first connection and valve device, said

25 first connection and valve device having n preferably
rigid first pipe portions held in preferably parallel
fixed positions relative to one another, n being an
integer not less than 3, each said first pipe porxtion
comprising:

30 - at a first end, a first pipe coupling element,
preferably a male or female portion of an automatic
cennector;

at its second end, a second coupling element,
preferably a flange, assembled to the second end of a
35 said flexible pipe;
each said first pipe portion including, between
its two ends n-1 branch connections enabling it to



7 conmmuni cate with respective ones of the n-1 other said first rigid
pi pe portions, each said branch connection including a first

communi cation valve; a first connection valve situated between said
5 first coupling element and said branch,connection; said first pipe
portions preferably being held parallel by a first rigid support to

whi ch they are secured; and said first conmmunication val ves
preferably bej . tenthy , I ik St _con Lon. val ves
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devi ce. 10  DbyteeilapMplveReatfapdieri Hesh GOrorCctRen Heenes on
further conpripsesemHee@edngopaettvavand val ve device arranged or

sui table for being.arranged on bopldsa sal d.30, $hio, gBSLSéé‘QJ;X of

t he nmet hane tanker ttype, arrange a?ongm de"or in“tandem adjacént to

sai d support ,vdalveaitivadedr beaveay sabd deloft swuwpldngpetenentiandirst

connection angh Mlpsendeyiceanbet Ngn coanaeth1r roiH habbeihgrobei ng

connected_to said se.con&lcogngctl og and val ve 3% %ew ce, . sai d second
it 1 BEGEr Py
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conpl enment ary ‘coupling el enment pre?era y being a female or nale

aut omati c petroleum fluid between a said support installed at sea
and a said offloading ship as described below, prior to
storing the pipes with the help of a said storage device,
in order firstly to avoid any damage to said flexible

25 pipes and in order secondly to facilitate restoring them

with the help of said storage device.

Preferably, the transfer device of the invention
further comprises a second connection and valve device
arranged or suitable for keing arranged on board a saild

30 ship, preferably of the methane tanker type, arranged
alongside or in tandem adjacent to said support, in
particular facing a side of said support, said first
connection and valve device being connected or suitable
for being connected to said second connecticn and valve

35 device, said second connection and valve device
comprising:

- n preferably rigid second pipe portions;



10connector portion, respectively; said second pipe portions being
held in preferably parallel fixed positions relative to one anot her
so as to enable said first conplenentary coupling elenent to be
coupled with said first coupling el ementg 15 each said second pipe
portion having a second connection valve suitable for allow ng or
preventing fluid fromflowi ng in said second pipe portion towards O

fromsaid first conphenesiadys&up] idigeel %Ef%%?\g{?g@r&%ﬁ%ht% %'e%sed’

bar el to g BhReRBEe ol %ﬁ@”ﬁ:cél%giggégoP?et ey e
secured; anda secondshagk sm@xﬁb m@&edarubnyaﬁewa{ertﬁ}iméxb(%y@g
bal | val ves 25 reaﬁérihéyﬂl@{r{g}’ a1§ai't‘!; ng?kbéﬁdpépf %c;corrpn se at

| east one fl exi i g€ “first” flexi : erably at | east
two flexibl e piPesm=n ‘?‘F%tpl%dm%é@ﬂdﬂﬂ“@mbl%aﬁ peissstsui t abl e for
t ransf er ri ng coinglieheeta ascdherigia etl@tn\éﬁenbé@hg &b Daddng PRt and
30 at |east ¢ d; £ ank i.d_shi ref er abl he net hane
t anker type, BE5QE¥H§ lslrécondﬁo%l}% %IQUBL 58 Bf’tél?e? a%ar))f{ dftflrcﬁ Canet er
smal | er t hanCPHRlENGAnet@ret, wHid Hirst amﬂpée!n@ma@ [IESJ,pl\AmI_:th n

whi ch gas coefesprodbigséaBne HBanCal Eleﬁlﬂl@fo% hea second a1
sui t abl eihfor gg}dg(rg?% tr nsferred rom a_said second tank to a f| rst
t

tank within sai Dati T ng ShhpdTPSFTEESAYF i quef action unit on a said
support prior to betdid tyemmierige poraisasdbélngtheld tiankpreifBrably

particul ar dgei-agidi | 4108 osaiidsec0 reicula
when sai d net haﬁf%t anker_ | gjoan (%f i oad:ﬂ%aigﬁlk%o and. saéﬁc’%*ﬁ% hsefl edjéaas

i s being of FFPomSafd |fda‘%ﬁtn§°§@&68ﬁlt%¥sa%plomg @d@mﬁf@tsﬁppb%as 5
return from savpled fyioddiseg & Hiipstocsapllifid oat dmghisupport takes pl ace

progressisvel y as sadbecond LBkt BLsal .00 0ad ng shipai s

filled. Even nore particul arl
particul ar aCPRYERd-Bt GHS€o T8I abrBl Eam pkbeisty crOEewpehsésga sai d

support, a Sélldl&tﬁ‘c&gefldﬂMJr@eAnpéaﬁ.@rﬁé)&cyn@- g%&_r tabd Quid8as or

device, and af leastqt ai xibl e _pi pre abI VI a at | east
three flexible rJ{pl)l pes fg’fitszcn ?Jngage?w!éar J? (?f"len ndRgRsGPE:

shi p, prefer‘a’él‘illceﬁe‘f't hé&amPeisgaget dnker type 15 arranged al ongsi de or

in tandem adj acent ga@&@e@ohaoaapegpéy@pa{é 1p3?éf<alr%§’>§.g/ $RIR,Ohe 4! d
a sal.d Storag g and gui de

flexible pi gzg:% Dbeing st%re - EE t he
devi ce, said 11exibl & pipes *BEFRGEf ]P¥t% ‘?/ﬁqrﬁi flgaiddSPPPQFtc*éﬁnectl on
and val ve devte®h W@myhégrederoradsaandsecond
- said second connection valves preferably being
ball wvalves
25 More particularly, said flexible pipes comprise at
least one flexible pipe, a "first" flexible pPipe,
preferably at least two flexible pipes, "first" and
"second" flexible pipes, suitable for transferring
liquefied gas therein between said floating support and
30 at least one second tank of said ship, preferably of the
methane tanker type, and of a second flexible pipe,
preferably of diameter smaller than the diameter of said
first and second pipes, within which gas corresponding to
the gas ceiling of the second tank is suitable for being
35 transferred from a said second tank to a first tank
within said floating support or to a liguefaction unit on

a said support prior to being transferred to a said first



20 connection and val ve device arranged or suitable for being
arranged on board a said ship. In a first inplenentation, said
transfer consists in offloading |iquefied gas fromsaid support to a
said ship referred to as an offloading ship. 25In a second

i npl enentation, said transfer consists in |oading |liquefied gas onto
said support froma said ship, referred to as a supply ship. In

general this {oyplves 408ding ol Qﬁﬁihﬁdfﬂﬁﬁlﬁg?%f 's%lﬁegéééh&' eghnk .
within said support in order to be transferred gaseous

formor in order tH RAUSEHLIES pWBB’&c%aJe‘F e‘&?"r}?aé’rec %an%ﬁaeﬁssﬁ’&h
ci rcunst ancespfshvalfrpathing asdppat i hhyuat sad gt disnbaiugi bffb@aded

el i ver 1 g ol SEPPI 6115 T and. “ORRRr e SUar 41 cimeansoy ohBPy Gie

support i & advaﬁ%@m Fad Is G5 BAPRILRS UPRIRI h SHE §682BbRY ORYPRDFle

P?m E:JI arly, thRed pransigiogiekbededy ddesaild ddnegid taAk §atHin said
exi bl e pi pe

| oat | n pes oating on the surface over at
| east a fractPBﬁ{%?éjtrf’?e S&’ll téﬁcg E‘)%?\E}\Een sai d support and said ship,
preferably of the Eetthaweet aakéicuypely bThet prigh dnenisfiventdfvhcal son

provi des a ”E%QPQ;L&Ilatxf aana_flﬁhﬁﬁngragééé'é@s el arahl ypraahkgui d or
gaseous petroleumfluid %m a suggort installed at “sea, in grounded

or fl oatifg nﬁﬂ‘ﬂ%?lsepsréfec‘raal FUBBPfleen? 88351 F URFSr £€¥Ad%a shi p,
preferably ofptagersthanre stamkge d0dtypade ateaingad aakdonysidasortva

t andem adj ace u i

i nventi on, mg%é‘?ﬁfg%flg’ﬁ% g’q% %{r%?eumﬁ A , ea\g:rg grggb}:ﬂg?e ui d
natural gas LREx}ale mimsFer PéHe{lélFQ\Db%‘é‘F%Prf i% sgtaléinc?UQEEBFldaF@e@u bl e
pi pes, and thgaigsasnhiyd, nlefafrdbigcondchd axeﬁlla&lel&amkaeswped for

{ranst eritng Lhedigul d R aduet e, DEST eLAbly 14 AULLRLULEl 10850 kNG g

bet ween Said su sard Shl
tanker type, awep?ﬂtrrgee@ Bagér Somfi ﬁ@ %%@df@q?@\ﬁlﬁgpéﬁéée§§3-0§ st eps:

a. closing sakdoféd Siitdnseaengd 69”Qe§ii@r'sﬁ/&}a\g%3,anaogaﬂde device,

di sconnect i ng_sal d {115, A0 secpnd, coprectd of AN vakye deyt ces 17 om

connection and valve device, connected to a said second

20 connection and valve device arranged or suitable for
being arranged on board a said ship.

In a first implementation, said transfer consists in
offloading ligquefied gas from said support to a said ship
referred to as an offloading ship.

25 In a second implementation, sald transfer consists
in loading liquefied gas onto said support from a said
ship, referred to as a supply ship. In general this
involves loading liguefied gas that is regassified within
saild support in order to be transferred to land in

30 gaseous form or in order to be used to produce
electricity. Under such circumstances, said floating
support may also contain a unit for producing electricity
from said gas and a transformer station for delivering
electricity to land. Under such circumstances, said

35 support is advantageously a support grounded on the sea
bottom.

More particularly, in a transfer method of the



b. injecting gas into the first end of a first flexible pipe from
sai d support and opening at |east one said first comuni cation val ve
between said first 25 flexible pipe and a second fl exible pipe
assenbled to the same said first connectiion and val ve devi ce, the
other said first comunication val ves being closed; and then

c. closing said first comuni cation val ve between said first and
second pi pes iwhemisaind Ebdétfbépﬁbhﬁgﬁ&&ﬁﬂaﬁﬁegubbeﬁn§uﬁi@§§ﬁnt|y,
and preferabls syb i y t e ie Enpt yi IS
caid to be " ST e ?ﬁ%n"‘*?ﬁgg‘%ﬁs‘? o F ey asg?ﬁ%ﬁ% 95 T4ty
with resi dual9F5FTFer BFFESeRt §3Hd FHARORh&TA 6%LOf shhe, tpteafexaigiyde
vol une of saidf piheeme3hapeetenidt yeype Nore than 5% i.e. an inside

volune that is at ast _90% enpt preferably at |east 95% enpty, and
nore pr ef%r abl y atTth%e g?sgﬁ%/o g;gv%é?%l‘?notagsq #méﬁsvawodmﬁ s

enpty. ~ tEeesmermadgt Auslwike pridfqyeddivblee 1iquedpsy dhe=qont ent
of said firstpdienichherpipe, Vidosal dgReaRd iHsEéi?!e& Ot Plea ! f}]%{ eby
to énpty sai Irst flexible

maki ng it possri bl %ﬁgfter it eg, c% 5 'dpi pe
subst ant i al | $*§PRHe88 EOMDEERLINAPNST ¢ BRELESEPLY Nerlewemly astSad
remai n i n germwmorat ahdast sidd, gnekfizaedilhl yruphtomdBlawd ddigdmsi de
vol ume ofg saildzecond pheg Lhal J‘Jﬁdse Qt ;heen enptjed, even when the
i nside vol une of said f!igrst plgge asre_]beeln %g‘gnﬁi% j%(_(:)?ﬁlﬁ etel® 1dt
I n particul afPPoFE R¥r BEHNF {9t 199vG cenpify thRelswennitbr efishled npi pe
conpl etely afsterd 3tqpiq)pesidbant Fwead peekeenrdy 1heisecondiral
flexible pipeg_corLaspondL g t he, substantially, vertical portion
bet ween sea %evel'E_' and %5 ?%é ee]{/reﬁd% %’E”? géégsglf%t sHt ssefcﬁngge
device on t h&l@&dR16f Pimed, suphditenvisel dwiichti endosoperdtidexible
general |35 repabes abetieast PedddldNnl Ehediwpbhafluig, af ter step c)
because the %@@Eggagf fim dicis agg)wagg u vvalr\lgs ]‘é"“' |'e gravity naturally
tends to bring it back dowh td'%¥ed *20PEvel'C, PetveRpittishisyPrarter
step c), sai Gnéeé_oﬁell@i peips puafgeabdgnpifet bbymbyhaes frormiag thhe,
fOL|OMﬂPg ?P§Q$5§h¥§e§t@ﬁ?@erformid@-th@lggiiegiggssiééggéﬂ¥% %%%B%ﬁt
I NtOo Sal I rs . . .
a. closing said first and second connection valves,
20 and disconnecting said first and second connection and
valve devices from each other;

b. injecting gas into the first end of a first
flexible pipe from said support and opening at least one
said first communication valve between said first

25 flexible pipe and a second flexible pipe assembled to the
' same said first connection and valve device, the other
said first communication valves being closed; and then

¢. c¢losing said first communication valve between
sald first and second pipes when said first pipe has been

30 emptied sufficiently, and preferably substantially
completely emptied.

Bmptying is said to be "sufficient” when the inside
volume of said pipe filled with residual filuid represents
no more than 10% of the total inside volume of said pipe,

35 preferably no more than 5%, i.e. an inside volume that is
at least 90% empty, preferably at least 95% empty, and
more preferably at least 98% of its total internal volume



25 end of said second pipe and opening said first comruni cation val ve
bet ween said second pipe and a third flexible pipe of smaller
di aneter than said second pipe so that the flow rate of purge gas is
such that the speed of said gas is greatgr than 1.5 neters per second
(ms), 30 preferably greater than 3 mi's, nore preferably greater than
5 ms, said other first comunication val ves being cl osed; and
e. closing saigd é&§é§ communi cati on val ve between said second and

n

third pipes en sai'd second Ejppe has 35 been enptied sufficiently,

and preferably enptiededdics: htparpieeohplRasEiply toc &HPEE Hafler st ood
that in this coptemeriftdsald fikdt Ehexiwnsd deipeohuwine sefidt Becbhqui d
fluid contain i he_.secon i.pe is, renoved conpl-etel.y via. s

third pipe . Tho=Fatd BEio HameRe, alsh Rl e b har, S¥ar L8 O
facilitatés coaptrenty emicyifigssf Liakibihipibpipestiantiatiycer ainderd
its substanti abhys sedity calinpebhieAsbet veen s0a, Ievall aBgakhsigntry
onto the corres&on in urntabl e after st%%1e), once galg second P} pe
has been subs®antT&t | Fe%gﬁyaﬁapP?%ﬁﬁ ¥ Y8 S9artiscQFaf iy 108
advant ageous tolyes fafr matilde seopbinpipertivft dteepsicd) HeeneprmpOied or der
to enpty all Lhree,al, sgjd iglls%abi xﬁgf&rﬁé‘dof ang 4 Hind PLABS: has been

Anot her grobl emto be solve y present 1nvention'is providing a
devi ce foP st8PPMEAfPBEdeAY sai d flexible pipes that nmakes it
possi bl e in contratd edhrks ciaget tt Os atptes tdiffe ddrsiton eapdyt tiee | engt h

bet ween sai d i rt.and ] f i [ in i ar
so as to avoi %‘L'?C%ﬁ%:%ee?%%?% gé \%eg%g% e‘?%lr%%aﬁgf pF%E%{:ﬁ ¢t isg#%)i%%%
ext endi ng bet ¥ P& P IFFatifg SSOPPGr § L i leaird P6f s a8FRGRSHED F om

t h_edst or agfe aﬂlge gef,uﬂm;a%&d@}mgeveli@igﬁl téﬁ&icjm_ﬁéteaaﬁhegeat 1&%@@%@
sal tra er evl] ce .co rI.Ses a Sal Su rt 1 nsta e at se an
fitted preferabiVEaH (s 160, FEEESS] 1P et 11 IR a5n SFYARE Gt hi%

devi ce for stéednglamtiguisdiopgre| wxiblehpilpes, achep2Bdéescegenerally

essentially coopiisd N¥ least padthhis)y LAITdEN ¥ YalMBeagHPPOLEdNTg @
plurality of turntables arranged one gpove another; - fle |bIe,]ge|Fpes

wound or sui t 8bI RIS TWBGREAER CORCE RS iMOViRek FpyeEds it

turns of increastilgy naturally tends to bring it back down to sea
20 level.

Preferably, after step c), said second pipe is
purged completely by performing the following successive
steps:

d. injecting gas from the support into said first

25 end of said second pipe and opening said first
communication valve between said second pipe and a third
flexible pipe of smaller diameter than said second pipe
s¢ that the flow rate of purge gas is such that the speed
of said gas is greater than 1.5 meters per second (m/s),

30 preferably greater than 3 m/s, more preferably greater
than 5 m/s, said other first communication valves being
closed; and

e. closing said first communication valve between
gsaid second and third pipes when said second pipe has

35 been emptied sufficiently, and preferably emptied
substantially completely.

It can be understood that in this implementation,



30di aneters resting on the top faces of said turntables; a
rotary joint coupling enabling a coupling to be nmade between firstly
a first end closest to the center of the turntable of a flexible pipe
wound on said turntable and suitable forp-being driven in rotation
together with 35said storing and guiding, and secondly an end of a
transfer pipe that remains stationary when said turntable is driven

i n rotati OP., et dtrhitdel Srﬁpﬁafae@%b&h/e ilr!'u:_{u]ifii Q%HE‘I'&”E%QE&% 'Iﬁ‘l@}%e f

east one fir i thin_said support; and . . a plurality o

gui de neans s%%ct%arﬁ]?lggr lﬁufﬁfﬂﬁﬁe‘?hcg&%eﬁ%% Vaft 834 FRESE B Si pes

outsi de sai d B'q datathes Faidoptimidipeniith dfthempehal ningngpiqe

portions restﬂatglqr&a%isdcb%né@@'&@tﬁ@lgs%%hg%,iﬁagﬂﬂdt ;?ﬂéef,safh?' Pl pe
g

portions leavi nr%.said turntabl es are ‘arranged in strai i nes at

di fferent’ podti oS PH A"hoFF Z0MHianhiiddt) gRrvivel paraitrIbatyvess d
side, at hei gines lelvall. and 10s dédfer enttcanthet katrakposapap! iaftable
adopting di f faet QLiensat] ; their,_vertical axial
Dl anes P1 23 8 SOEBLLVe ?@%ﬁﬂ%ﬁ%’%ﬁ Eibsi PERIPER Vi1,

paral l el to SHPFTEPEealngreoppleialel prndied -supbois parfiduledlon its
15 surface wadvaatsgebagetanse it e tdeyicembi aht$baT bA0:aKk gl dig)
f1 exi bl ip uita for,-storing and iding a plurality of
said 116 bl E%p?’%g&? ggﬁdglsgt&earla]blt%rgte P%a??gghgéﬁgw $965R0 s A
storage and (UHdE 8éPEee conprising: 20 a first carrier structure

resting on or sechrnedht® ﬁf@oﬂﬂt@lﬁdﬁbesébqvggpg?rlt_h | 9s& g @ side of
sai d support,, i | ,end _wall of sald support,

referably a | ongitudina , )0r
said first céLPrtleéJr;lgflrﬁ%t%lf%vjs%ﬁﬁoFt %ﬁ@'l&epriFaFF‘P?“%ﬁ G @igding
t urnt abl es arFrafgédeyhelalpieearndiaiemak2s- ieaphseibBaiih tddmtlahhes
bei ng suid abkgnter bgi Aged BN IRk ti LP.p d nner. by .
first notor %gé)}u%.a vertl cal centtr glsqtg?(li éggzw?ngge\gp%tﬁbgnet eré_]f %ﬁg
anot her, prefePabi-2 abiRk thesh i ifePELeapdinat Patp axins L2Z't iceden
turntabl e hasPngsatceatond oitidrifeecatenbaaieen38 Pk IGeRt L3l

cylinder agaipgheapd,Arouand, whi ajpd. flexible.pipe can be wound
in concentric Juxta %se%) Spi _\r,%#t%?lgrqﬁé %%trﬁg?esa%%%ghd?%gersulpgé’ﬁ:ng
on the top and said offloading ship from the storage and guide

20 device.

To do this, in the present invention said transfer
device comprises a said support installed at sea and
fitted, preferably on its surface, in particular on deck,
with a device for storing and guiding flexible pipes, the

25 device essentially comprising:

- a first carrier structure supporting a plurality
of turntables arranged one above another;

- flexible pipes wound or suitable for being wound
in concentric juxtaposed spiral turns of increasing

30 diameters resting on the top faces of said turntables;

© a rotary joint coupling enabling a coupling to be
made between firstly a first end closest to the center of
the turntable of a flexible pipe wound on said turntable
and suitable for being driven in rotation together with

35 said storing and guiding, and secondly an end of a
transfer pipe that remains stationary when said turntable
is driven in rotation, and that is preferably in



face of said turntable, said central orifice of said turntable being
fitted wth a rotary joint coupling 35 suitable for providing
coupling between firstly a first end that is closest to said central
cylinder of a flexible pipe wound around,said flexible cylinder, said
14 first pipe end being suitable for being driven in rotation
together with said turntable, and secondly an end of a stationary

transfer bl pe.dalngditg-ouber, eadiincommniicat] oo Lhealn | sasi one

first tank within sal 5support urality o gul means,
each sai d gui #RA¥EHs 3&i ng suitable for guiding the portion of said
pi pe leaving a respeic@imeamleyobfe@@m@fme%aisd shidababl €6xi dguiding

o D) on el (S BORG) 0 0L B P AR RALAL0aLULI gDl e, I
such a manner kﬁzﬁ € variols Sard 6’ Fons T eavi i he vari ous
t ur nt abl eB ar@mtraéni,@@d innceontanghty wm Lthseirggadhiset pme AP telramst

positions al optk@kpinz@atial cdb-neshion, \inY'duc@:aéahxbﬁheEOtﬁézt &Sside,
at different heights, andggable Of}fgdﬂmln dlffe q

150ri ent at i oSt Rl POFF10R8 £5pVERE; 2 fﬁaf’lrﬁl ﬁﬁﬁgnﬁ B, p3,
relative to sstimhimdrti 2dnesal adi de€feomtYipdsitpansl Lel at bosamimsu]de

It can be under,stqqd.f Ry tfb%r@m@lp%tggfdlse?a@ g, frfeltg%et @95@ are

corresponds to the unmoun ﬁIEe ort|on in 20 cont|nU|t
| ast turhOof FHeshGHtd 2pPpEharnapar t3RaN & Oéuﬁidﬁgtwﬁdﬁhaf%?em
unwi ndi ng. Thosiesttercdgasand, gunzdeoasiem:ﬁ&krﬁut ke ricaveant aﬁﬁlal Splanes

particularly advan a%%"%%lEQEvBOébt g‘ %% \é%'i' ay :?eB'c *Jy caving

the turntables reldtive to one anot epen
adj usti ng t he?ardldiedt ke ardfopieensi ons bet ween sal d turnt abI es and

t he sgcond ends ofvdize pirkexkbh ¢, pipes é@@ﬁbr&g 1|snfli@tt=_liCtihait§0 a
seconda s

( tgk L %ret |W(::L %_Jar agooff(leoadéﬁgs NS % g, manner_as to
avoi d the pi pe% eff & |ﬁ6gw TH anoehé of ©30F gkt
stri ki ng one Wm flnempéet bPepearawhidwitable for storing and
guiding a plurality of said flexible pipes, and
preferably at least three of them, said storage and guide
device comprising:

20 - a first carrier structure resting on or secured to
the deck of said support close to a side of said support,
preferably a longitudinal end wall of said support, said
first carrier structure supporting a plurality of
circular turntables arranged one above ancther;

25 - each of said turntables being suitable for being
driven in rotation in powered manner by a first motor
about a vertical central axig ZZ' independently of one
another, preferably about the same vertical central axis
ZZ', each turntable having a central orifice surmounted

a0 by a central cylinder against and around which a said
flexible pipe can be wound in concentric juxtaposed
spiral turns of increasing diameter resting on the top
face of said turntable, said central orifice of said
turntable being fitted with a rotary joint coupling

35 guitable for providing coupling between firstly a first
end that is closest te said central cylinder of a

flexible pipe wound around said flexible cylinder, said



unwi nding or winding a pipe respectively before or after depl oynent
of said pipe between said floating support and said of floading ship.
Thi s i ndependent adjustnent of the rotation of the 35 various .
turntables is particularly useful and advantageous when the various
flexi ble pipes wound on the various turntables are of different
dianmeters and 15 therefore require different w nding or unw ndi ng
speeds in or densto pipentadnbsistantd-ally reensbanl dengdh Qf tension

ile the Pl pes bei ng_wound and
nupund. | OThi S A e SOPRCBAF FE A r LT AR For FRAGTFRIGR 6 gas
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of f | oadi ng Smcﬁm&n\ﬂﬁbtﬁoﬁn@imraﬂc | ed %ngl Rersgengal } v %rg.all ler
di anet er, Q‘f n% used to transfer gas in the gaseous stat
0

correspondl ng 't fac gas ceilings in the tanks, from sai d
of fl oadi ng shi p back pbusal bk Ico%ttgmgieshueansaSe&mI £d4 e A hiRleOWeans

I i [ h de" s .used
gergi xefzem&?igﬁ g%i%%?ﬁéa ﬂ\%a%‘fm%l ?)hgh% gf&g gx}lhe vse‘_’lslselplpe . hot
only the |on ief—"ﬁ’d%/’ﬁaﬁl’f/ei%e%‘i&‘éendﬁnﬁg fararhl ohastid gfunti@kiss ibut

al so transvercs:at\ivahhsyammhetﬁamgdrttudmnahf phgds &&%{@ijnl dai& the bow
e her B nerEneresd! GOl gy mapnort sk A e s

used herein for novvn as S€es _
t he person 2@°§EFPF§d1?<ﬁV%% A vard oulatuaneaibse ridrediirangedndar ds

docunent s ulsltlralilgﬁtby ide, At rBatr ohegirFosd id AR

particul ar Fy ugggg ] Ociere cegg ?4’, 17J aﬁﬁ AP| RPlbtf%‘s .l ucﬁﬁrﬁoges
are manuf act ured” an & ElstppPrEd it edp in
France. Suchd2Bferext lel%lqj'lt]@s a@eln@aabbyecoﬁpacﬂqﬂ:myweh fﬁf%&'letnlﬂg

| ayers afs t hermeptasidcs nat eizal §3asgectated wWih lavers .t h%tlanes

Pl, P2, P3, relative to said horizontal direction Yi¥q!
parallel to said side.

It can be understood that the pipe portion leaving
the turntable corresponds to the unwound pipe portion in

290 continuity with the last turn of the wound pipe, in
particular during winding or unwinding.

This storage and guide device of the invention is
particularly advantageous for positioning the wvarious
pipes leaving the turntables relative to one another and

25 for independently adjusting their lengths and/or tensions
between said turntables and the second ends of the
flexible pipes leading in particular to a second ship, in
particular an offloading ship, in such a manner as to
avoid the pipes from interfering with one another or

30 indeed striking one another, in particular while
unwinding or winding a pipe regpectively before or after
deployment of said pipe between said floating support and
said offloading ship.

This independent adjustment of the rotation of the

35 various turntables is particularly useful and
advantageous when the various flexible pipes wound on the
various turntables are of different diameters and



wi t hstand pressure inside the pipe, generally nade of steel or of
conposite materials and in the formof strips wound in touching
spiral turns inside the thernoplastic 30 pipe in order to wthstand
the internal bursting pressure, and assogiated w th external

rei nforcenent over the tubular thernoplastic |layer and |likew se in
the formof strips that are spiral-wound with touching turns, but at

a longer pitc l.e. of . 35i ncl |

helix, in par?lln%% @or%/v'y%é%ﬁr%”akg%rgg%gg Jgpc{“?%gpﬁgﬁgkh%?l %Té£§y,
at |east one A Frdzeivmeigipdn sBPFSayelmdy fonsdast LRnphRtOT
agai nst and aten#aiba cﬁ—all@a@ﬁﬂbr ahiaythhtedblds GidentheCplpxs aposed
spiral turns of i ncreas ng 4 |arreters resting on said turntable, said
central cylin Bt E:f)resen |ang a raal us greater than the 5 mni mum

radi us of Scurvat urBhigf agwild el exi bhet peplar twhare heinsgeprengr abl y at

least three f{gxihdtLPDiRRS HOURE, LA Lﬁjtff&n %ﬁ@loaﬁ:@%@e%by&ﬂ &f

at least three sajd turntables, eas neflelble pi pe
of dianeter shBf|EFVFHIPY (€ Sflh@ffg% <~?€':,Is’ﬁ.”rﬁ) %ﬁgﬁ E‘HPE\ in a

transfer devi £eexxfbldepiipaenenenaldpchi gemnalel eve atismes eal, r aagleellza@ a
different heightyf 'tnz%r%f 2SpaE! aMetf?@eggée&?s%t% %b%&%&ﬁ&%&s

so as to be swtabefor upporting an intermedi ate curved g
portion B&twekH %P%Icﬁ/\?\'?stcreéé&flﬁér fPoRheft¥dis frm peipncgfloading
subst anti al | yshep thaaad tposlatlldombasmg sieig, sideaidiacgabdlopst ream

pi pe portion Ieawdp tq% ) nt ?Rgﬁebg EP‘% %g{ts\{?ﬁotﬁl%t he,woupd pi pe

port|0n rest|ng on a Sal turn sal ortion
| eavi ng t he tl#idsblies ea&eén@ﬁﬁglanta VERR R FxhiRer2 1t at 1 20f | she

tsubstagltl al |l y%@p%@mtﬂr@l ve@slhe suef aﬁ(tet %nﬁw&ﬂé)a&n@@eua&némgﬂ

urnta on | C Sal 1.0Nn .l he vari ous
Hounst s em ni SA SR 42400 BaPTaPOE LoD i B aabBr rREt Fetr e
sai d side beiwglbs ranged ilengasitdiond emdt tdrarasfi sét. erekhei hewtandne

25 anot her ing@esaighidid esti-gnaYdyesparallel to said side on |eaving

sai d sheaves. ,
The term "flexible pipe" is used herein for pipes

also known as "hoses" that are well known to the person

20 gkilled in the art and that are described in standards
documents published by the American Petroleum Institute
(API}), more particularly under the references API 17J and
API RP 17 B. Such hoses are manufactured and sold in
particular by the supplier Coflexip in France. Such

25 flexible pipes generally comprise inner sealing layers of
thermoplastic materials associated with layers that
withetand pressure inside the pipe, generally made of
steel or of composite materials and in the form of strips
wound in touching spiral turns inside the thermoplastic

30 pipe in order to withstand the intermnal bursting
pressure, and associated with external reinforcement over
the tubular thermoplastic layer and likewise in the form
of strips that are spiral-wound with touching turns, but
at a longer pitch, i.e. with a smaller angle of

35 inclination for the helix, in particular lying in the
range 15° to 55°.

More particularly, at least one said flexible pipe



Still nore particularly, each said guide neans conprises a sheave
mounted to revol ve about a horizontal first axis of rotation YiYir,
sai d sheave al so being 30 suitable for swiveling, preferably freely,
about a vertical second axis of rotationglZll extending al ong a

di aneter of the sheave, said first axis of rotation about which each
sai d sheave revolves preferably being controlled by a second notor,

preferably Sy:m:hidlﬂﬁuslajt 38awtt fnsghek f it Hupt %Edoér&@ﬁ% Salgk g

t ur nt abl e. &%n It%%c%gigméalrduslheave is free to sw vel out Its
vertical second axis Fat FBnC AN Sy Iyt agesed19pLEdy turns of
synchronous not@eadgingedipveaeronredt vaj drslheddetaboausbiss drword zont al
first axis ofcdintalil 091YAYdl, pesaidh qinyedd; Ee%ggg’ﬁg}etlﬂrpeckpor“ on

supportedSby sai.d sheage can_remai n per manent
substantial | y"verticaF95pI aﬂecuzﬁvawe o é@lé Sapuibpstriran gipae -
portion | eaVIlTﬂ}IIEI’l@rEﬁEmBhlbi’eatV\léd‘Ett hehnear |fQE&lBh_é.n§§pé)§.,wca§qd P3t

bei ng orientedate dihfferent 1 relatiyve to said
direction Y1Y1l in orBer foréé;%%: S‘gél f;%u%r r?? &8 |{;1h]6%%t§arﬁﬁty and

in tangential>"dFtGhAcAr hrehudies e?iﬂslﬁﬁstl@n?hélﬁasbltwm off t he
pi pes wound tdiemeneyr bthadlenabhamg-Hdeupigpas to be properly spool ed

rogress{yely as und about said central
Eyl |gnderisEy I%/ cantsggxu (g]rf%\? a}]t%ulta such*8 Gelffeatendaiicn afe the,

P2, P3 is theé"WGmdAsubBEangyidd ywasarst iisakribngednet ia ditd ferenhe

upst r eam and HelbBtMEde 8h§ HOFL4 NG i0fe 3nRI BE ééé‘hséf ugt &4, tu%% 838l N
contrast the %XI al tgl ne ofﬁ%ﬂ dfgovmst ream pi pe portion in

substantial |y vért réar- pdst n@ﬂlpﬁé’(’fé%@ar?’l‘yl%ﬁ%‘%@q% t he
same verti calcusivgdepripg| poet var imttveenbadidbenst péam fdastdne rseppar t

of the iTwentiiga, lﬁaads%%%@m NS, 3/8G0Ds! b&&i@ﬁomees%aegfysfaggft es.

Still nore partlculgrly e vari ous sheaves are arran si de
by side rel atirdg £8%ohes t‘f%grtl?eﬁ“??égﬁdpﬁé‘ﬂ?’én%%@vmqm on YIYI

paral l el to $ardtsbie cd:nritfmﬁrtty Iﬁb&rtghtﬁe w@@a%ﬁ gﬂﬁ&ﬂo%lheave
preferably bg Sshiti | Wi t
lg@ng? bﬁ ace sai %lf%ur% a Iépsﬁe%“ér?lﬁ’ee l?l‘i’&érlg’flood

t angenti al g
that the var SGElH%mh%?r¥¥ﬁﬁtable extending on a virtual plane P that

20 is substantially tangential to the surface of the top
face of said turntable on which said wound pipe portion
is wound, the various downstream pipe portions in
substantially vertical positions beside said side being
arranged in positions that are offset relative to one

25 another in a said direction Y,Y,! parallel to said side on
leaving said sheaves.

Still more particularly, each said guide means
comprises a sheave mounted to revolve about a horizontal
first axis of rotation Y,¥,', said sheave also being

30 suitable for swiveling, preferably freely, about a
vertical second axis of rotation 2.2,° extending along a
diameter of the sheave, said first axis of rotation about
which each said sheave revolves preferably being
controlled by a second motor, preferably synchronously

35 with said first motor of each said turntable.

Thus, because said sheave is free to swivel about

its vertical gecond axis of rotation Z1Z,' and because



30 pipe portions in substantially vertical positions beside said side
are thus arranged side by side in a said direction Y1Y1l that is
parallel to said side at the outlet fromsaid sheaves, with each
sheave preferably being adjustable in h Lpht relative to said portion
of 35its said second carrier structure flastened to said side.

Still nore partlcularly, each sheave is supported by a second carrier
structure arran? Qut.si de %a%gtélog%iggh ré%é¥1cﬁor% and fa tqud to
a conmon side a %m??ere 05|f|on I A sard orlzon%al FTection
YiYii parall eab@@t seli ¢ mrdéonéaéhfshéﬁv@x:b%mfg nahaitied Yol sw seFaid

about said veghi-6ah ﬁ&%&&@d&ét% gl pk ObStt D @Lélpﬂeﬂt@babyvgaw é‘héave
portion of its said second carrﬁé1 str cture fastb&ned to

Still nore paftfcufarty PELER®s thr %b?aé“‘? ) &é‘&téﬁ‘lig %T)EF’a‘Eaer
on its under paseewrblh Rheé3sasurt adi@ dpst om0 EerEt prgtwehhlezving

respectively shopagiedphQ b%;@hegﬁgt%ﬂoé@'&lé}%@ I8l $bl Ugs U}S@mé‘”d

each said turntable including bearing at said central orifice
bearing bei ngPE2&rEd &t ds%ﬁ&@&f*rﬁ’é@%? ret Fe &Rd TBEPRFVEUFP afR E
for enabling &aréectismtyrbl e iro graleat eor ekathveaid sadttfblest iearrier

structure. 15é<?nér’eas S qgﬂ% %{f‘i d. {4 gi %R' %ﬁtﬂa}é{ggeeﬁ#%g?f

t hat : one said ace
pl ane and®hortbkentagt turns of theaPlP‘é%ls‘fO‘ém% té@%o[ﬂurﬁbdﬁl én?)*?%%%ts

a top face of 28 ﬁ@gﬁ@@Vt% Heu§3&@§@9l?aépc§@m pMidresanvangl gsycimdyt he
apex pref erablg ‘é in the ra ge, 160 %78' anagT . at | east

one said turn?abl "B?%ogntuélwgup p=PaLe %‘?l STVEY ¥ G¥t688RF2al  shape,
with an angle y atIt heararb@xugldetetamiytﬂlayt epdm & hventapngé a8bato 178.

25The term " cONgRYes: Orps' CRRVEX" che e&ﬁrﬁoﬁ%@&a@u@ﬁw%%p@apal
shape to_indi Cﬁte thatvaltjscgjrw rtual apex said cone |lies bel ow or

respect i Qél y BboVe ¥ai faEeUBFTY %‘Et%‘&%rﬁ%‘%ﬂr"ﬁ?&ﬁée PPTEA DS

under st ood t hatpihe onesiangktedcevwhetais vin taodthmdtothroakahl | pb@ne n

the range of the downstream pipe portion in a substantially

vertical position is not necessarily situated in the same
vertical plane.

20 In a variant embediment of a floating support of the
invention, said guide means are constituted merely by
chutes.

Still more particularly, the various sheaves are
arranged offset side by side relative to one another in

25 said horizontal direction Y,¥Y'; parallel to said side at
different heights, the top of each sheave preferably
being positioned substantially level with a plane P
tangential to the top face of a said turntable.

It can be understood that the various downstream

30 pipe portiocns in substantially vertical positions beside
said side are thus arranged side by side in a said
direction Y:Y;' that is parallel to said side at the
outlet from said sheaves, with each sheave preferably
being adjustable in height relative to said portion of

35 its said second carrier structure fastened to said side.

Still more particularly, each sheave is supported by

a second carrier structure arranged outside said flecating



301 to 10. A turntabl e of convex or concave frustoconical shape
is particularly useful for purging the residual load froma flexible
pipe filled with [iquid, and in particular liquefied gas, when the
pipe is stored and wound on its 35said turntable, as explained bel ow
According to other characteristics of the transfer nethod of the

i nvention, said storage device conprises a 19 plurality of

turntabl es arqanrged ane ahevenamothes Sther i %L.]Lde. gn at!li gresn% d
sal %

fl exi bl i pes._have been pur sufficiently, sé fTexible prpes are
r e\%lundeuﬁt Plp%%glgé‘cbﬂdaeﬁﬁggﬁflo%zlorijﬁalséﬂaef:f:é?rlb?é’lbl pesablel dbove
5 wat er, prefsriablsydeit hashi shéivrstbeciornastuiheadand yal Vel dﬁjéhit%ﬁ said

1 j - t t r.at.abl es_ cgooperati ng_w one
com ng ] ust QQQ%ECEQZ§E9$E§ aﬁﬁs &FJ;%a@E% 7 égﬁﬁgfvgafﬂ dirst

of said flexible pip t Can be undefsfoo

val ve and® corﬂ?éc?thBnoéé?/F%esi’"écﬂra??%olﬁeICMﬁéﬁtf! ftrasternedasregmid to
10second endsadfd aliieof said first flexible pipes with which it

co-operates when Li.i red to rew.nd said flexible pipes, and
t hat IOsai d first cg%ﬁgzt]ﬁ%ﬁé T VATVE S devi E@Cgeﬁﬁ?‘ s"HYAR Mt er
preferably attBChedpever of-eprritmesn titentabee. f45Stwith Miveels

i |y s f &5 - srethad .be Lpvention: :.sai d. fir i pe
?ir&;ﬁﬁbla;ny%?tgﬁﬁlﬂfﬂff? TR A SN A o N
f

at | east  one sad s2cdhd® T prhEYCHYER: 2Mbreadtarksder ting
liquid, and prehepabeyibolidioly saibtasdagndt angdidheatk pilpesigsed,for
transportingthieqdbslrih§ K& &) é@yﬂyédpgoasﬁgadc££yfé QSShgﬁég%u%nEable
of concave shape as defined above. It can_be undérStoo a 9

resi dual quEF ngnsu1table for enabling said turntable to rotate

relative to said first carrier structure.

15 In variant embodiments, said turntables may be such

that:

at least one said turntable presents a top face
that is plane and horizecntal;

at least one said turntable presents a top face of

20 concave frustoconical shape, with an angle y at the apex

preferably lying in the range 160° to 178°; and

at least cne said turntable presents a top face of
convex frustoconical shape, with an angle v at the apex
preferably lying in the range 160° to 178°.

25 The term "concave" or "convex" is used herein of a
frustoconical shape to indicate that the virtual apex of
gaid cone lies below or respectively above said surface
of frustoconical shape. It can be understood that the
cone angle o relative to the horizontal lies in the range

30 1l® to 10°,.

A turntable of convex or concave frustoconical shape
is particularly useful for purging the residual load from
a flexible pipe filled with liquid, and in particular
liguefied gas, when the pipe is stored and wound on its

35 said turntable, as explained below.

According to other characteristics of the transfer

method of the invention, said storage device comprises a



25 said second and third pipes can thus flow towards the tank via
said lower first ends of said pipes under residual natural gravity
whil e the pipe is being wound. O her characteristics and advant ages

of the present invention appear better in,the light of the foll ow ng
30 detail ed description nmade by way of non-limting illustration and
with reference to the draw ngs in which: Figure |Ais a side

view of a floatin ofthe FPSO type far uci ng and
storing LNG sh %V\mgé}jt 0]{ Pftfa S?n R e%hcfnpe?/ af%e erreagﬁo hel(r%el n
as an of f| oadWhgckhiyhen ¢fllt p& ﬁ'é@ﬁaﬁbelﬁlalm@rplﬁgﬁr?e haive hesn- paryed

"tandent’ conf bﬁEEﬁéiéﬁbl h%aFBS@leﬁwgefpiﬁ@Q Wd Rewdlnad ﬁh@aslbtlee
p| pe storage an ure 1B

i de c ft h tjon;
is a side vi eﬁﬁﬁ?g %rtﬂjspézrft %1 ? 258t %‘l t%@sgr%ﬁnagav n the
sea bott o 21lwaner notafbaadply althgasuﬁl ﬁa:tstorccamcécelleot ehdi vylve

producti on una&vwetagﬁqge ‘é!'tt Gné?y@l@éff’év!}@t %tfatt'h%” t(l%tgﬁiégeéé nhg

electricity to land, shown | oadi ng, from a net hane tanker
type ship ref EPRERL 17 48 th §&ﬁpP§ ship FheaiPieymi&®es confi gurati on,
said floating suppnttcdieipeguhdetstbed whiath @nifd edirdlcevaipe shar age

loati ng suppseiadeflod EyatEs %%hggnsFﬁ?%%%%h%lf Bl 548 e
shown whilPe oferendisnfis efamlef Pifoéaﬁ—‘ﬁgflsmfp @E@fflbt @epﬁ@?ﬁaﬁétQS

tanker type Iwhﬁcﬁqﬁlcgwc@telrgﬂeéemgﬁeﬂttps afedire @'t@angéw(ilﬁd said

configuration PSQ bei ng e flexible e storage and
gui de devi ce El%elfﬁee H]ﬁ)\?@m L‘hag 14 Ada HYUEE i i §n§ gggv
vi ew of a fl odevhee stgppams |a|h>026 whteh, sprefdfadivhlag phpedeueé of

rewound onto anstpsade akd guide device 4 by nmeans of a said first

connectlon devi ce
15 Still more particularly, in a transfer method of the

invention:
- said first pipe is wound on a said turntable that
is convex as defined above; and/or
- at least one of said second and third pipes used
20 for transporting ligquid, and preferably both of said
second and third pipes used for transporting liquid, is
(are) wound on a said frustoconical turntable of concave
shape as defined above.
It can be understood that any resgidual liguid in
25 said second and third pipes can thus flow towards the
tank via said lower first ends of gaid pipes under
residual natural gravity while the pipe is being wound.
Other characteristics and advantages of the present
invention appear better in the light of the following
30 detailed description made by way of non-limiting
illustration and with reference to the drawings, in
which:
- Figure 1A is a side view of a fleoating support 1,
i-1 of the FPSO type for producing and storing LNG shown
35 while offloading to a ship, referred to herein as an
offloading ship 2 of the methane tanker type, in a so-
called "tandem" configuration, the FPSO being fitted with



13-1 that is above water; Figure 2 is a side view, partially
in section, showing the storage and gui de device 4 of the invention
25 having three superposed turntables 4-1, with Figure 2 show ng only
one single flexible pipe guide nmeans 104 th a sheave facing the
central turntable so that the various elenments making up said guide
means can be seen nore clearly; 30Figure 3 is a plan view of the

Figure 2 storaagﬂeaﬁdﬂ@llbdﬁed%bﬁéfgé'atﬁc?‘i_zfd’ﬁo{.é" deieg gulge jppans

10-1a, 10-1b1l, and .10-1c that are offset Tromone another in the
hori zontal di F&CHIOY™i YTi parallel to the side id on which they are
fastened; said top ticurebld 4sla bidngidy sifownswbbbeuti | he pigre

porti on that s HarRkl kSRl behaedoUNd INYE0RARLEOD1 | Auh L, L Lhe

pi pe portlon 3-2 leavin turnt I nor
21 possibfe %g?e@ésdffl&PFéﬁFaﬁ%rﬁjoefcttm@lm*zfp@rgépptéﬁs @ik |Ishvi ng
t he turnt abl esigether w:LEthI‘ErSﬁsf@rn&axms%%t\ib@in@i' aeiyxl}éh_tﬁ{{;} e of the

Figure 3 dewé: EENTS y3t Py Lak-waund Tl e 'bl pLRg: 2 Portion 3 shown
t hereon, the s Keave 1 Ber fg-shown 1 i8¢t PhT8RTARS FiGure 2;
Fi gures 4A, Wthéﬁ’& renkes 5?@@ shm\scedferaresﬂurtm abl e fawphg sih:utporin

face of frustao@mma@kn"SBaﬁﬁléxhlﬁétio% C%@L@V%l(a'é't%@es ﬁ)%or@f

frustoconi cal ha e Vex ure 4B) [ ane ape
(Figure d2:) V\nsEt h%a fh'eX| b?% c]%]g i aIS iy o} Pﬂ@r%‘b%@%rf%ﬁ‘ﬁérﬂ 4 of
around gui de theangvedtaont he outl et from said storage turntable;

Fi gures 5A and 5B.akggRl-an:¥i eys, of; 2 %@Oﬁ%tf' Qne Qg b ;gg!y"s%rpgf‘“tc‘i 1
13-1 for a set 3 three fl exible pipes, 15 conprising

connection afd vEPHRYF¥RE 1507 BROGURE NG dadoFteRENG HrED fahewinbl e
pi pes connectwdd leood fIegdinly ctomnectdfdn cded ngeshBp 22 agf angehhabear d

the of flpadi r&gmiea_»pt;}ié%guge Pl d ol (2k 204 SESONd gonnect T on
and val ve devices 13 é
"alongside" conflguratlon, the FPSO being fitted with a
flexible pipe storage and guide device 4 of the
invention;
Figure 1D is a side view of a floating support in

20 which said flexible pipes are rewound onto a storage and
guide device 4 by means of a said first connection device
13-1 that is above water;

+ Figure 2 is a side view, partially in sectiom,
showing the storage and guide device 4 of the invention

25 having three superposed turntables 4-1, with Figure 2
showing only one single flexible pipe guide means 10 with
a sheave facing the central turntable so that the various
elements making up said guide means can be seen more
clearly;

30 © Figure 3 is a plan view of the Figure 2 storage
and guide device fitted with three guide means 10-1a,
10-1b, and 10-1c that are offset from one another in the
horizontal direction Y;Y':; parallel to the side 14 on
which they are fastened; said top turntable 4-1la being

35 shown without the pipe portion that is normally spiral-
wound thereon in continuity with the pipe portion 3-2

leaving the turntable, in order to show the various



20di sconnected in order to purge said pipe (Figure 5B); Fi gure
6 is a face viewin section on BB in Figure 5A show ng said first
connection and val ve devi ce; Figures 7A, 7B, 7C, and 7D are

di agrammati c views showi ng various possible arrangenents for fluid

fl ow 25 between the flexible pipes when 4he various val ves of the
first connection and valve device 13-1 are closed, in order to purge

said flexible pipes; and Fi.gure 8A an B show a f|exible pipe
35, 30 for trBRSTENTS HIHNE PAFAEEEATIAbIE GP% SPex DORESET o 2 30
of f | oadi ng shipa?iwhitle purgicaylsaid pipe (Figure 8A) and a flexible
pi pe 3a for returnj | J8S GR-9ReLa } j t.ur, I f €O ve
shape while it is bggh pu?%é g(IE—‘li E%g %&%%16% th%E%QE?lgrgslgﬁ$s a
si de view of Bi¥Poatd M SGSpbAVLitdor SR TN EhthlGHFi6E CFPSRT t ype
1-1 anchosed péroivm JYahdagunoduetkon, f tied shdnvapan -3edeibgi eh&RASGN

possesses equj nt_|h far, pro si.ng.and 22 |iquefying gas
t oget her with® %%%énté§ﬂ5% 1%ff%§agf%r%hg LNG i ncorporated within its
hul | . A et harfE qusidert Ay y A8 - ol offeli 31 sHide ¥ iewspesi#i oned in

tandem subst aptiaddy1 Ohabh@gadi $cpf 88k b FHREO A S1CaRALE kht
theret o by a,set of thr@g IeX|§fe $%p§s 3%5 33, and 3C tgat ar_e
handl ed by neahsSH R St Srayecaitt! guPte AT GF CREPENVRRAT i oh for
storing and gobuvery fRigwidel éBpi pes 8f whimh slepece Higudesé€) beditim a

greater detaik;beliom pLQeaisd;thex|,Bleq PiReSch A 08t ggguﬁae%ht&@
pi pes of the type manufactured and sold by the supplier Trelleborg

th p
(France), bei RFRdNt idut®d e8SeRti AFPY TR hettarage LonpoePte:
rei nf orcenent toget hergusieish shhendopB ast¢ gslar widweanitz ed cehastoimet S.

15Such pi Pes.%x% A Joad firansker of 'éqé‘eeéioefdgg&%elc%ﬁ\é?c%w nﬁ%/s,
presents inside dianeters lying in the range 2 mllimeters to
600 mm AAd otPEpPEesing a first connection and valve device 13-1 at
the ends of the three flexible pipes connected to a
second connection device 13-2 arranged on board the
offloading ship 2 (Figure 5A); said first and second
connection and valve devices 13-1 and 13-2 being
20 disconnected in order to purge said pipe (Figure 5B);
- Pigure 6 is a face view in section on BB in
Figure S5A showing said first cecnnection and valve device;
Figures 7A, 7B, 7C, and 7D are diagrammatic views
showing various possible arrangements for fluid flow
25 between the flexible pipes when the various valves of the
first connection and wvalve device 13-1 are closed, in
order to purge said flexible pipes; and
- Figure 8A and 8B show a flexible pipe 3b, 3¢ for
transferring LNG from a turntable of convex shape to an
30 offloading ship 2 while purging said pipe (Figure 8A) and
a flexible pipe 3a for returning gas co-operating with a
turntable of concave shape while it is being purged
(Figure 8B).
Figure 1A is a side view of a floating support 1 of
35 the invention of FPSO type 1-1 anchored la on a gas
production field in open sea.

Said FFPS0O possesses equipment 1b for processing and



dianeters in the range 400 nmto 1000 mm They are generally _
manuf actured in Ieng?hs of 12 mand they are 20assenbl ed together via
their ends that are fitted with flanges so as to obtain lengths |ying
in the range 120 mto 250 m In the sa manner, the pipes for return
transfer of gas in the gaseous state between the offloading ship 2
and the floating support 1 in a manner 25that is explained bel ow,
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arranged one “abova-anatherIhrdF e Ty Obn thec SRV Lt tiazals taxiggof
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first carriennstkbgtlfeas:4£5tidigon the deck Ic of the floating
support _| clggébtg a s%fe | d and at one of its 5longitudinal ends. As
shown i Figure 3°2tfet tFFtle A Pcer 3spFacElpet 5ng nf ki lexaipke bés
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beans Sa composite reinforcement together with thermoplastics or

vulcanized elastomers.

15 Such pipes for offload transfer of liquefied gas
conventionally presents inside diameters lying in the
range 250 millimeters (mm) to 600 mm, and outside
diameters in the range 400 mm to 1000 mm. They are
generally manufactured in lengths of 12 m and they are

20 assembled together via their ends that are fitted with

' flanges so as to obtain lengths lying in the range 120 m
to 250 m. In the same manner, the pipes for return
transfer of gas in the gaseous state between the
offloading ship 2 and the floating support 1 in a manner

25 that is explained below, present the same total lengths
but are advantageously of smaller diameter, having an
inside diameter lying in the range 150 mm t¢o 400 mm.

Under certain circumstances, it is preferable for
gas return to have pipes that are identical to the LNG

30 transfer pipes, thereby presenting an advantage in terms
of storing spare parts, since all of the elements are
then identical.

Figure 2 is a side view partially in gection of the
device 4 for storing and guiding flexible pipes 3. The

35 storage device is constituted by a plurality, three in
this example, of turntables 4-1, 4a, 4b, 4c arranged one

above another, preferably on a common vertical axis of



10 arranged radially and diametrically between the dianetrically
opposite vertical posts 5b. Said horizontal beans 5a constitute

hori zontal carrier structures at three different heights, each
suitable for supporting one of the threezturntabl es 4-1. 15At its
center, each of said turntables presents 3an orifice 4-2 together with
a bearlng 4-4, e.g. aroller bearing, said bearing being secured in
part to a sald horjzo | carrier structure 5a and enabling said
rotation of th¥turt € about its central axis of 20 rotation ZZ
with the hel p of &g rdiraeptornéahhes of - Weeesl subpdritkdt byra deser i bed

bel ow. @E%%héf”éﬂfﬂ@ﬁar% > kés@ﬂﬂ?QﬁIQﬂmﬂhéé&slgebEphﬂéy and via
its bottom face ‘%/ﬁa series of eels 4-5, that are preferablg
uni formy di stHPHUIHY SIPEGEE it § Bﬁ?libcheﬁr iosT %ér’éﬂuﬁﬁoPFE 54 Sf

sai d wheebs 4idndiiuiredcemed.to a said horizontal carrier structure
Sa. Each turz{Lif asl?lo%n 3h 'F§ &f«& é”t@n %%Iéto% ?—%‘1%&» bFém‘!ﬁHé cal

axis ZZ' by nmeans o it st Mot 6, erab y a raul 1 c not
that inparts FotErys &rﬁ%lﬁoh&ﬁ %Q]P"et"%%??éf P& ?Pn@hat g¥ER t hat
co- oper at es M&ﬁh@cﬂd&tﬂd@@tmeebYGEﬂ.r§tBQLtl’1€_LC£eraia|b@atn§r ptakte 4-1,

t hereby dri vi aldt le Ln rotalon en .sai u aft is
itself drlvengjlgfhéro a |on %Cen?‘rﬂa Y é cﬁéwrhofl? |g‘a§r|£°5%5%d on top

of said 38 orafyargefl xadiadawhaot @a@r@lei:mcmldm dstwilea dbesi de radi us

of said cent r@iar@éﬂr‘ﬂ:@@ly”rb%pb%ﬁée@éﬁiléﬂa ctsl%% gl mg&hﬂ?ﬁ' us of
S und_wi

curvature of said fle e that_j
concentric toueH %%1 ?’flamtsugﬁsc?’é@fjrﬂbtes%é: e C8hE8F d
turnt abl e. Sastrwsntmred artytthnreter dﬂfﬂeresntsétﬂnma,o eszazlhdsuiutabhé)lﬁar

4-1. SR Bl G end, tﬁré@ta@hﬂa@l@s goypling 7 of 5
type known to the person skilled he art_1s installed on the axis

ZZ' of e4éh said t ri'tto?‘ol‘:@n&eff eaCh of tsgid O SPRdeEIPES & Htaft v
joint proper grifiwyiang aogephperwith 4 iddadny th4a teop. bendo]Y}&Wl th

Its end com “Qe%&*%{od‘ sé—;ttl'&eb‘é’%%ngt e%%&gﬂ 7 él{(rre%i 1@y andee 4 2 s7a The

end of the top i's conne t1ght nner a
first end 3-1h@fizpradyidsire igrpetBuehare % tagchergdilias- fBiAd agal nst

and around safékLerdd df eHel Rdeht4bBe WMssuSaitd tdemttall exdslofs
driven ipgorotatian. The bOLLAMRSrALAD OF Lhe Lt 3y hOoknLad-ds
wheels 4-5 that are described below.

Each turntable 4-1 is supported at its periphery and
via 1ts bottom face by a series of wheels 4-5, that are
preferably uniformly distributed around its periphery,

25 the supports 4-5a of said wheels 4-5 being secured to a
said horizontal carrier structure 5a.

Each turntable 4-1 is set into rotation about its
vertical axis ZZ' by means of a first wmotor 6, preferably
a hydraulic motor, that imparts rotary drive to an outlet

30 shaft carrying a gear that co-operates with a toothed
wheel 6-1 gsecured to said turntable 4-1, thereby driving
said turntable in rotation when said outlet shaft is
itself driven in rotation.

A central cylinder 4-3 is arranged on top of said

35 orifice 4-2 in each of said turntables. The ocutside
radius of said central cylinder 4-3 is greater than the

minimum radius of curvature of gaid flexible pipe that is



15 conprises a bottom 7-3 that remains stationary while said top bend
7-2 is driven in rotating by rotation of said turntable 4-1. The
bottombend 7-3 is itself connected in | eaktight nmanner to an end 8-1
of a transfer pipe 8 having its other end connected either to a first
tank 11 20 of the FPSO 1, thereby enabling LNG comng fromsaid first
tank 11 to be taken to the FPSO 1, or else to a reliquefaction unit

on board the doPBQ, wbharehy @r@a{dé}&ms f |
ship 2 to be r%tu%r‘:ed o stéu d rcﬁ uef aggggﬁggﬁ gg{%@iﬁq‘lﬂ}; r%

various transteér prp&ss Pas¥i aPdgpecbrid cemtral C&fflllﬂd@é‘s 4-2
of the variods3t dsnsablegd4:d.said turbaechltl exibl e pi pe 3, 3a-3b-3c

i's guided by guidgsmeglsn, 10, Hone af LS. shown i.n Figure 2,
each 30 gsw de nea g 10 c%nprl%i@r}& aqshg \Jiﬁ}é@%%{} c(?l:r'rrnfancgoeLHD]]lrlf1 ag of
subst anti-al | yY¥&r tPEYF &Rt ﬁr%f@naﬁéi%éﬁﬁabneﬂﬁ@ralrte\ﬂcﬂ s aflasd
about a hori zantak hkistzmxist cﬁadl—ptsatltiOBu:Yﬁt!Blé dhe sheave 10-1

presents a radius{th 5 than_the m ni mum radi us _of
curvature of said. Igél%(?e%f&ée ?Wafa FEERBY b WlurF WSurld tsai d

sheave. Sai dPeKéRded 4oP pommicrn fithelb¥ilh- dcteap doard angedritB5iekose

to and faci ngnaespachy VagOnes: the'saeladlt anééi?&eéeﬁ‘tﬂal ’Eyﬁ‘iﬁ'&e? yagner
that th Qgroaqyve L Ln ealg_:h of sai eaves. has its

i
substant(:?l'l al |y Feve 1% KR 6?1 gr ﬁnéSPC?%?cq%‘gtléhdéﬁﬁt&BhFo t he
top face 4- 1élanmﬁrchtv?¢ttuala fliase PnHa3-Iesfiagfxdengen dibe pi pBat

porti0n 31 2, 1bako! savas..sdl drohiih balli e | MBI IEL ETS.q LIg ggner al or
line for the s vol ution~constijtuting Face | a of

said circul aFYE %‘?’éb‘f e 4“’ 5 saighgunprable o‘lt:helﬂgrcb@vf@noflnwsal d
sheave at itsohaghest pGienthottom polrﬂlbhléfvﬂye ﬁdﬁxfyl %&bﬁce?phpe

porti 0”1% 2 Egﬂﬁﬁr{@eéaé qo&tl{ I aibl ecfizd B?majqnsl %iastléﬁ#a%gdwﬁﬁhg saild

with the last turn wound on said turnta
accurately dEPPngcBheta iiGhS¥6reR Adi Aot ahthanw nditagion of said

turntable 4-1. The bottom bend 7-3 is itself connected
in leaktight manner to an end 8-1 of a transfer pipe 8
having its other end connected either to a first tank 11
20 of the FPSO 1, thereby enabling LNG coming from said
first tank 11 to be taken to the FPSO 1, or else to a
reliquefaction unit on board the FPSO, thereby enabling
gas coming from said offloading ship 2 to be returned o
gald reliquefaction unit.
25 All of the various transfer pipes 8 prass through
respective central orifices 4-2 of the various turntables
4-1.
Each flexible pipe 3, 3a-3b-3c is guided by guide
means 10, only one of which is shown in Figure 2, each
30 guide means 10 comprising a sheave 10-1 arranged in a
substantially vertical axial plane and suitable for
revolving fast about a horizontal first axis of rotation
YY1,
The sheave 10-1 presents a radius that is greatexr
35 than the minimum radius of curvature of said flexible
pipe 3 that is to be wound around said sheave.

Said sheaves 10-1, 1i0-la, 10-1b, 10-1c are arranged



15 said pipe during rotation of said turntable 4-1 and during
rotation of said sheave 10-1 about its horizontal axis X1X11.

Each sheave 10-1 is secured to a second carrier structure 10-1
conprising a vertical support 10-3 20 termnated at its top end by a
fork supporting the horizontal hub arranged on the first axis of
rotation Y1Y1ll about which the sheave 10-la of Figure 3 revol ves,

id vertical t 10: 3 being_hinged. t i vel _ abaut i cal
Second axi 5 OF IPBEAr? A S “ERBC Db Df i ek AN Ry pyFbre 10- 4

resting on a $ttuct wsechl(x Berhatr ithatt sled fgseris dd tee@chhefhahidof the

FPSO 1 on sai dhshgles ikhs Bacaysgnaak dp¥ent | §als SHRPYIN 10238201 08 5
hi nged to swvel freely about its vertical axis Z1Z11, said sheave

10-1 is suit abFESFRh RVARIR d§aibdat taayenviert it hse E6RAE308xF Lo
rotation Zl Zldhich virthwl lpdremer @, hthheryeting alhestgaportthel B4ige
supporting th 10-1 ..s i.tablLe. i ved vertically in
order to adju ?El%qﬁ%ygsoiz?t%’gﬁ (:)L%lé%r{ﬁg tggf)ég#utgﬁde S eggve relative to the
pl ane tangential tHt3dQpFate shet BRNSHREQN tidls £o&- thpnsrEbaee of
which it is apfangesiution cohstSRAMAng Ntk il hcesSuchaswiEvehiag

about the second is . of rotatign.Zi.Z' ]|_of sail heave 10-1 takes 26
pl ace progresgll]\:/céai;arasuﬁ'uné:alt%éat aﬁéi At %‘?n%%rh laagt S‘:o %t eegrggf’et%’rgn of
t he pi pelRoungaoh shaava @thtiglsl digbees 2ot from the center of the

turntabl e between fyo-fiidnulaNOiRES £Peeh Mp QI iihe 3pai NEagl Qgest
to the cylinder, 4-3 5(pipe full y,unwoulgd‘%e and. M bei rlgl t.he gol Qt he
closest to th&pRrf e’ tuPnt BBFe 1HiPe FWUY MEEnEF R ak
shown in Fi guias.ttrsovdundrioguseid, tthet ke et sheadweguited: mdbe 1a,
10-1b, and 10336, AL& Of IREL o @B208: 8ROt HL i i P and unwinding
15 said pipe during rotation of gaid turntable 4-1 and
during rotation of said sheave 10-1 about itz horizontal
axis X;X';.

Fach sheave 10-1 is secured to a second carrier

structure 10-1 comprising a vertical support 10-3

20 terminated at its top end by a fork supporting the
horizontal hub arranged on the first axis of rotation
Y1Y', about which the sheave 10-la of Figure 3 revolves,
said vertical support 10-3 being hinged to swivel about a
vertical second axis of rotation Z:Z2'; at the top of a

25 stationary pylon 10-4 resting on a structure 10-5 that is
itself secured to the hull of the FPSO 1 on said side 1d.
Because said vertical support 10-3 can be hinged to
swivel freely about its wvertical axis Z:2';, said sheave
10-1 is suitable for swiveling about said vertical second

30 axis of rotation Z,Z2'..

Furthermore, the wvertical support 10-3 supporting
the sheave 10-1 is suitable for being moved vertically in
order to adjust the position of the top of the sheave
relative to the plane tangential to the top face of the

35 turntable 4-1 in front of which it is arranged.
As shown in Figure 3, such swiveling about the

second axis of rotation Z:Z2'; of said sheave 10-1 takes



10hori zontal direction YTY'| parallel to the side id. Furthernore,
the substantially vertical axial planes PI, P2, and P3 of the three
sheaves 10-1a, 10-1bl and 10-1c respectively may present variable
angles of orientation al, a2, and a3 respectively relative to said
direction 15 Y1Y1ll. Said substantially vertical axial planes P, P2,
and P3 of the three sheaves can sw vel about said second axes of

rotation througher 9%9@9&;3&@\;@119'@88 e 1132, 88395p fbc?éﬁ'\@ae& oF e Lirst

limt positiqn in pe portijon eavi sa

J
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is level W tHPIRE BBiLhY wwn%)sﬁmj%@ewgt hbepm,mu orlafessaitd thest

flexi bl e pi p@e&ﬁ@hars} &f osige tudt@aent(bape C¥hl D6kotiB., SR @h%ha'
pl anes PI, g f the three sheaves al so correspond to the
real

substantlally ver 30 axial planes of the three upstream pipe
portions extendi nglbetiednieich of thai dhtreenshdhess aro-eaalm-ak,sai d

sheaves, respectbyehya Fach: W‘éﬁf%@tlfk§mp6§$e£r?@}¥e or,dri ven by

a secon t 10-6 ferably a drauli.c notor, o erating
with a qég?h ﬁrFFﬁﬁt?ﬁ 5o §éEU¥§@IF&1§élHoshﬁﬁv%l%%dl nabl i ng
each of sai dFohehersodd), tho dibstrinténlle vevolysl abowl isnewnpl,
horizontal sabd fhhSps & @H@ SHedl %ﬁ%&%%o ?Yidaﬁlo 15, h;l;?ig%@a‘it

that the vari ous sheaves 10-1 are arrange er en
Correspondln§e§8egﬁ§v¢&ggﬂﬂxsRﬁqugﬁdvarlable angles of orientation

ol, o2, and o3 respectively relative to said direction
15 Y:Y';. Said substantially vertical axial planes P1, P2,
and P3 of the three sheaves can swivel about said second
axes of rotation through respective angles B,, R., and B3
between:
- a first limit position in which said pipe portion
20 3-2 leaving said turntable 4-1 for passing over the inlet
of said sheave 10-1 is level with the last wound turn at
the periphery of said turntable 4-1 at M; and
a second limit position for said swiveling of each
of the sheaves 10-1 in which the pipe portion 3-2 leaving
25 the turntable is level with the point © corresponding to
the position of said first flexible pipe end 3-1 close to
the central cylinder 4-3.
Said axial planes Pl, P2, and P3 of the three
sheaves also correspond to the substantially vertical
30 axial planes of the three upstream pipe portions
extending between each of said turntables and each of
sald sheaves, respectively.
Each sheave 10-1 is preferably motor driven by a
second motor 10-6, preferably a hydraulic motor, co-
35 operating with a toothed ring (not shown) secured to said
sheave and enabling each of said sheaves 10-1 to be

driven to revolve about its own horizontal said first



turntable 4-1 that it serves, and the fact that said 5 sheaves 10-1
are arranged one beside another in a manner that is offset in the
direction YIVa, in spite of the swivel angles al, a2, and a3 of each
of the three sheaves 10-1a, 10-1bl 10-1c,_there is no risk of said
sheaves interfering with one another. 16%5 shown in Figure 2, curved
internedi ate portions 3-3 of flexible pipe 3 bent around a sheave
10-1 are foll owed by respective downstream pipe portions 3-4 in

subst anti al | y*3¥&Ft9 eﬁeTékﬁ?PBngﬁfﬁat reach the surface 20 of the sea
on whi ch the pi pesThd dactovertr ebpevarieud Hhagoteisond -3- Bref atimiged

l'ength on 90'99 éfogfgiﬂ:%%lﬁhkg gorrespond¥h§”H3M%hbnhEﬁQHE§ %? éiﬁﬁ
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t hat are subssiasivead Im-meratb:ecahcraﬂgleau:hxsé arddiald wnpahak| eh & mapde

of said smnvelln of a -Adb, 10- ut. .t r
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vari ant 25 i npFenehtandles oa. wlaf?ehaut1 exrerhaneh kaéPEZthge%rﬁﬂeﬁf@&F

al ongsi de theldlpeatllngmpmtucl tMeid idend |93k B sHRPROEhedvds and
the ship 2 in,this_inplenen tlon be%%%$arranged paral |l el and side by

si de al ong thﬁ??e?%ﬁﬁhﬁﬁ|“} | 8HGi £U4 sides extending in their
| ongi t udithal 30di r&stshonm XX Flandethe fheved|imtgirpesi8teopnetidmy

the device 4 om b&@ﬂéﬂ%l@“ﬁ@@!’st 31b@n11¥ Oyt hghch %h%a%elboﬁaéﬁg above
the | evel of the sea . More E}rtlcu arly, the flexible g % 3
ed 20

adopt a caten %%"f‘%ﬂn&&’ EERPRGOIYEI SAVRHONRAT R e POt
from 35t he oué&hﬁﬁamﬁldﬂmy skeavesl1fedit bwed tlistth rishehsthe ager fance

gui de devices é %ﬂl@ dedz08k Qg'éﬂpﬁ?ét andsxtending Egpéﬁ'&&%mm”
val ve deV|ce oard the 8 g net hane tanker: s

15 fractlons 3-5 of their length on going towards the shlp

2.

As shown in Figure 3, the vertical downstream
portions 3-4 of the various pipes 3, 3a, 3b, 3c are
offset in a direction Y;Y':, but they remain in axial
20 planes that are substantially vertical and substantially

parallel in spite of said swiveling of said sheaves

10-1a, 10-1b, 10-1c about their second axes of rotation

Z1Z 'y

In Figure 1C, there can be seen a variant

25 implementation in which the methane tanker 2 is arranged
alongside the floating support 1, with the floating
support 1-1 and the ship 2 in this implementation being
arranged parallel and side by side along their respective
longitudinal szides extending in their longitudinal

30 directions XX', and the flexible pipes 3 connecting the
device 4 on board the support 1-2 to the ship 2 are
located above the level of the sea 20. More
particularly, the flexible pipes 3 adopt a catenary-
shaped configuration above the level of the sea 20 from

35 the outlets of the sheaves 10-1 level with the storage
and guide devices 4 of the floating suppoxrt 1 and

extending to the common valve device 13 on board the



By way of illustration, a turntable 4-1 presents a dianeter of about
20 m The height of the storage device 4, i.e. the height of the
various posts 5b is about 15 m5 to 20 mfor three turntables 4-1
that are spaced apart fromone another wertically by 4 mto 5 m A
central cylinder 4-3 typically presents a dianeter lying in the range
5 mto 8 m Such a device 4 is particularly suitable for 10 receiving

fl exible pipesshaudlgqandt BEEL eL 4yl .0 the range 120 mmto 600 mm
and presenting a Ieng? "Tyi in }#e{l%e{{nl et2120 mto 250 m Each

h lying in the
of said turntabl eSY4¥gYc§ bgl‘é%*%rqtﬁt%lrr@tévraﬁahbgu@-ltmmr&sza

i ndependent | ydiefnezey of theuothers. hheThe:isaRecapphi e@cé&%&"% tar
id sheaves 10-1 about their first

drive for said rotar o) a ,
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| engt h of> eadt? of Baf@rfrexedleipigrdsiedas-3brthandaBe spwapengent! y of

any of the otfiemsose bhathsaivkfd @d10Ne r90aPiPES ?th?”gb. bceetn"t‘%%ﬂ the
verti cal portcj(ﬁg%déi4 al the outlet fromthe gheaves 10-1 and a
common val ve devicer13; > at gt RIESEEHnRetl FBAt @ dl ypidigy  nddhiece,

that is | ocaté@g6n>boa¥d & he. of ship 2 and to which the vari ous second

ends of the variodsch! gxhdle-Pipes nd 3c_ .are caonnect ed,
with the tensions and }Fﬁn t.hs of, sai%%”’ﬁ?g‘é% g%a)?n%u%%?}?ajls ef??rto be

subst anti%al | ¥ E§u%F ¢ h BiReswhRUitAg andlamel erdi iwjnepeénathens
of said flexikbhgeplpe mGaneradd yus pedk bigsest 168 4 NBadRIPaCkIVE 11

di aneters of .gach_gal d 44 exi ipes may be different, 307it7is
necessary to haveadlél(féferent ér%lu%ber%'of revol utions of the turntables

for each of said FreXidf &3ihdaragablps antl S2nile craterirtto sboneibhe
same | ength fboueaths fd:eid e pinRRpeRRERtiNePI PSS H e Lwpynd onto

their regspectiye t tables 4-1, it is._ advantageous to use a
turnt abl'é haélhﬁgs%a? o%é ace 4 é:htehglPE?g FLYT u’gs‘i”(g)c’%?rﬁdcélo%ﬁﬁpe t hat
is concave 4PPHEBREGHY BRI4l Fhieayesshowh alpou2 ke guridss4Aaand 4B

respectivel yrotac Dsgler 10 ffdilchyicpyrdeibhe ¢osidyale %Gft%gg‘l‘é‘%thgﬁé‘
romthé

sai d wound pipg {hat ,has. been used for _transferring (
floating support T'9%" tHe er?&?’h&%esﬁéakéieﬂb]aﬁ\cp%sa 3Bunébi oandf 3¢
5conditions shderendantlsaicd pinyesfduhéengtiprgidg Wmrdescs bedxbel ow.
20 pipes extend between the vertical portions 3-4 at the
outlet from the sheaves 10-1 and a common valve device
13, also known as a connection and purge device, that is
located on board the offloading ship 2 and to which the
various second ends of the various flexible pipes 3a, 3b,
25 and 3¢ are connected, with the tensions and lengths of
said pipes being adjusted to be substantially equal
throughout all winding and unwinding operations of said
flexible pipe. Generally speaking, since the respective
diameters of each said flexible pipes may be different,
30 it is necessary to have different numbers of revolutions
of the turntables for each of said flexible pipes 3a, 3b,
and 3¢ in order to store the same length for each
flexible pipe.
Once the pipes are rewound onto their respective
35 turntables 4-1, it is advantageous to use a turntable
having a top face 4-la that is of frustoconical shape

that is concave 4-1b or convex 4-1¢, as shown in



The flexible pipes 3b, 3c conveying LNG stored in a first tank 11 of
the support 1 to the ship 2 are of very large dianmeter in order to
optimze the rate at which LNG 10is transferred, whereas the
returning gas can be conveyed using a single pipe, generally a pipe
of smaller diameter, since head | osses &% nuch smaller for gas than
for LNG It should be recalled that LNGis essentially 15constituted
by liquid nethane at -165C and that t{he, off] oadi ships_are
constituted by AT RkaePs FePBRCC tYS LR pit A H EAnERbIY PRESS n
tanks that, whea eepidualandiG firbacwithbih edidaseocuds piethahet passibly
together with igr LNy i foi I f

LN The use B maa i L e T e ¢ P a1 ou e
gas ceilings frbth i mEdGRG taRksTpfogtRl AV & FUASTERBY©Ar e bei ng
filled wi sh LN&om g fgfomiskheoti ssiatpnkss and meepondliyigt asrenove
LNG t hat has geconybéﬁqggﬁﬂgied while it is being transported as a

25result of refative hea ing. Once the gas has been returned to the

support 1, it is rEt¢ duetiiddet pibegople. LNG cowavd nidoLNgwstared in a
defﬁrhpt } on OE_ﬁ@ﬁrSrsegﬂaﬂ qgttt) :ant_ﬁ@dsM%b?ﬁt dﬁ;/ﬂh&ﬁzl'@ smg:ebhgra»e%tméﬂe
met hod of purgin flexible pipes before they are rewund on,thejr
Torntablosh TRr 80 Aoy S SHOBBARE, COr PP LTSRS S 08 GREEnarnErt PR o
pi pes andomakest tiean sfasived, t wheerkadyhandetalisong gasocdndheagemgesad d
flexible p|pe§s¥%%I§agfﬂgﬂeaﬁgpgglanégg?p?%%%ﬁ$ggggbgﬂgmg@ples,_mhere

such damage coul d” 35arise aS_a result o pip el ng _excessively
heavy when fuPlaBttey qfiidceah§eBetaBees ottt HB Bt S¥BHLET of O eFP Rt A
ice on the sufbacen®f the pipes or on the 30

It should be recalled that LNG is essentially

15 constituted by ligquid methane at -165°C, and that the
offioading ships are constituted by methane tankers, i.e.
by ships that transport LNG in tanks that, when empty,
are in fact full of gasecus methane, possibly together
with some nitrogen, coming from the regasification of

20 ING. The use of gas return pipes is intended firstly to
remove the gas ceilings from the second tanks
progressively ag they are being filled with LNG coming
from the first tanks, and secondly to remove LNG that has
become regassified while it is being transported as a

25 result of relative heating. Once the gas has been
returned to the support 1, it is reliquefied to become
LNG.

There follows a description of the connection and

valve device 13 together with the method of purging

30 flexible pipes before they are rewound on their
turntables. This purging is necessary firstly to lighten
the flexible pipes and make them easier to rewind, and
also to avoid damaging said flexible pipes while they are
being rewound on said turntables, where such damage could

35 arise as a result of the pipes being excessively heavy
when full of liquid, and because of the presence of sea

water ice on the surface of the pipes or on the



connection el ements. The connection and val ve device 13 shown
in Figures 5A, 513, and 6 conpri ses: a) a first valve and
connection device 13-1 arranged 5at the ends of said flexible pipes
3a, 3b, and 3c, and conprising: I. thre§ofirst rigid pipe portions
21a, 21b, and 21c held in stationary positions relative to one _
another and in parallel; and 10ii. each said first rigid pipe portion

21la, 21b, anqx§$%d%gggr%§%mgﬁté‘at a first end, a first pipe coupling
1b, 23-

el enent 23-1a, 23- C constituted by a male or fena]e portion
of an autonmatic cdffe€Pprection zand rerlyec cletyierdl3- showam @ssenbl y

flange 31 asseidired ta,ssk( segond-&ptid=6.0of the corresponding

fl exi ble pipe 3a, _3b %C£ - beémeen the two ends of
each said first rﬁgia b BET PRt TP h SFORTGLEIqRIPY S8 ¥ ot ;pEpesdo
porti ons has atwdheormdai cbit said bif lctbleomieeti eas 30, each Fyvisng a
first communiGaijerikgl.ve 30ab, 30ac, 30bc, said branch connection 30
enabling each said first rigid pjpe portion to comunicate wth one
of the other two firstlri5?63%i{;¥ﬁﬁaﬁﬁﬁéﬁsPéPesﬁPﬁt%@ﬂﬁ(ﬁﬂ&LS?ﬂb:and
25a first commectilonhedivin 22t 2Mnry22essktivakedebet woensaind first

coupling el engpf123- 184 gg;]ﬂ%arl?fe-%ﬁ&%@d sai d branch connection 30

that is the closest to sai . I"of said first device 13-1; and
b) a sec'dhd connecti oniande®eh viridgeilgst13igidontpangedtiom Bdard said
of f | oadi ng Shhb,2aaﬂd2£@n@6m§ﬂiﬁing:l _ _ thiee second
rigid pipe portions 26a, 26b,_.26c he in_stationary positions

Vative to ¥ r|Sg| ?ng’eﬁchllé%i?op SRLiged

. .8 =l
relative to one another and in pa al
pi pe portione2gment 23-la, 23-1b, 23-1c constituted by a male or

female portion of an automatic connector;

15 - at its second end 3-6, an assembly
flange 31 assembled to said second end 3-6 of the
corresponding flexible pipe 3a, 3b, 3c;

between the two ends of each said first
rigid pipe portion, each of said first rigid pipe

20 portions has two communication branch connections 30 each
having a first communication valve 30ab, 30ac, 30bc, said
branch connection 30 enabling each said first rigid pipe
portion to communicate with one of the other two first
rigid pipe portions of said device 13-1; and

25 - a first connection valve 22a, 22b, 22¢
gituated between said first coupling element 23-1a,
23-1b, 23-1c and said branch connection 20 that is the
closest to said first end of said first device 13-1; and

b) a second connection and valve device 13-2
30 arranged on board said offloading ship 2 and comprising:
three second rigid pipe portions 26a,
26b, 26c held in stationary positions relative to one
another and in parallel;
each said second rigid pipe portion 26a,

35 26b, 26c communicating at one of its ends with a said
second tank 12 of the ship 2 and having at its other end
a first complementary pipe coupling element 23-2a, 23-2b,



3526b, 26c communicating at one of its ends with a said second tank
12 of the ship 2 and having at its other end a first conplenentary
pi pe coupling el ement 23-2a, 23-2b, 31 23-2c, said first

conpl ementary coupling elenments being constituted by a fermal e and/ or
respectively male portion of an aut omat it connector, i.e. a portion
that is conplenentary to a said first coupling el enent 23
S5specifically so as to(ggable sald first device_ 13-1 and said second

devi ce 13-2 t ¥ B cdifpied t5getRBPLIeER-arYy coupling elements Lg%, d
second rigid pmpmt:bmﬁad)m:yf ar fhealénghdibhng esrsetdrdlgonatet pork i@l ve

273, 270, 200z S hlddidl ] GEAaBLpS: pof 14 O chehngaheld. L ggether 10

in a nutually para assenb irst ri support 24 to which
they are secufetRH“TURTY24B, aaﬁ61§4ﬁlr§HI&9M ings §il@MeBEORY rigid
pi pe portkonsgpéei 2t 1260 asetbekfapDgadidiey fAysa duttakl y3 parad el

assenbly by a_second rigid support,25 t.0 whi h sec d at
25a, 1525b, and" econd;devﬁ&@a%%age%%é?e ~ q%é va?% &Egﬁarvgggare

bal | valves or butterfly vaIvéQChBé@a@s%ﬁQﬁﬂdjﬁmgﬂ§tP@@Gpppngl@menents

are held togef@ﬁghé@qufcqwlab g0Bstand &hsiatGes Waaeongaangiher 20
by said first upport

are secured.a 24b, .and
D S St UPPULL P4l 2 bl el ey, A sesured ot £4%n 240s. AN
|i kewi seihel difiia stutuzdtl ycppghahel dasseamclas Hyr egnfore tamoghér stbatriar e

| denti cal towetéi'ahaa}p%egew@egeé@wdfag824360%%' ngngl gpeNts, said
25 first and second devices 13-1 and 13-2 can be connected t oget her

autonatlcalIyL%EﬁW%ﬁﬁneﬁéﬁdcéﬁFPBﬁléﬂga%tRkR?NRQWFﬁGFSSﬁéﬁm)269“t?FQt
bei ng possi bl &rd dieichitogethbe dene nitwe Kingleradaglenceemblguse HB | S

| i 3 j
o connect | ore ST St ERUPRELE, By b DI ML ARBOSER RLANG: PSS,
devi ces 15-1 2%kl 1D %S ‘ng cl osed. In Figure 5A, the automatic

connectors 23-1/ 23 aftageotked, i bhéeaktighl waRRer sgedpbhe valves
22a- 22b- 22c and 3§%Kﬂgﬂgp%a!agges 27a-27b-27c are in the open
posi ti on, .

Because said first coupling elements are held

together securely at constant distances from one another
20 by said first support 24 to which they are secured at
24a, 24b,land 24c, and because said first complementary
coupling elements are likewise held firstly at constant
distances from one another that are identical to the
distances between saild first coupling elements, said
25 first and second devices 13-1 and 13-2 can be connected
together automatically by remotely controlled actuators
(not shown), with it being possible for this to be done
in a single seguence.
Figure 5B 1s a plan view showing the connectors
30 during an approach stage prior to connection, with all of
the wvalves 22a, 22b, and 22c of the devices 13-1 and 13-2
being clesed.
In Figure 5A, the automatic connectors 23-1/23-2 are
locked in leaktight manner and the valves 22a-22b-22¢ and
35 also the valves 27a-27b-27c are in the open position,
thus allowing LNG to pass from left to right in the two
pipes 3b and 3c from the support 4 to the offloading ship



thus allowing LNGto pass fromleft to right in the two pipes 3b and
3c fromthe support 4 to the offloading ship 32 2, and allowi ng
nmet hane gas to pass in the return direction, fromright to left, in
the central pipe 3a fromthe offloading,ship 2 to the FPSO 1.
For clarity of explanations with reference to Figures 5A-5B,
7A-7B-7C-7D, and 8A-8B, transfers of LNG are represegt ed by aI o line
-line arr § ' LL.S represented by si ngl e-
;\er)ol/v, with %e%n%&%eggﬁéu%ﬁég%?e;rﬁs\?vtt?e%ﬁgssp%gpgﬁ|%%%anto the
flow rate i n tHEECIPPes pEABI FEEHE o 1EGthe if Fbe gahvealevime 383-1 is
provi ded wit ifmont hedoffloading ship 2 to theS€PEES10f comuni cation

val ves between said_f| . DI pec 21a-21h-21c that are_arranged as _
fol | ows: val ve 305@%8%%%%:?% D GETHEAAEDF; FiEhpFoEeEenes ie 21c:

15val ve 30ab TEGHHESt 82t BBet Fer 7HRCfDr, sangi p2-28a anshPfdy's arkd LNG

al ve 30bc ennegtsstaged hey 4 hedimsle BLpePORLI ORS, SAR- ARG 2le
%u\r/i n\g; oper at_j Qns. gf '?ra s%er?gi ng ,.LN lf IELQm t hvér 200f 1] oadi ng_lrs&hl Hii
said three vé?lres §858,Se§€% Yarfd FardPnathevcl sl Pesileneinh as
shown in Fi g9fessah &n arder bming epropaveibhel ftexiild eF P esc3ain3Db,

. . ot

3c floating enect herse &@&w two transfers of LNG which mg

represen_LtO a du?atiég %Tj sever%ltﬁv@\geks, the flexible 25 pipes are
a

rewound 'on the tuf et 4Yafzveptd€3f"é€§bﬂ§7'éf%%rp¥¢1‘é‘5dd¢hv€itbe@ntp¢rged
as follows: tkeival vEsc@Baund2intd2n ohlvhe befsiel MHMD Malstedaui ce

13-1 and al590&9?0%@'yfgLéEEsz%7Qha%7gr8fa%@ghged as follows:
a valve 30ac connects together the first pipe
portions 2la and 21c;
15 * a valve 30ab connects together the first pipe
portions 2la and 21b; and
a valve 30bc connects together the first pipe
portions 21b and 21c.

During operations of transferring LNG from the

20 offloading ship 2, said three vales 30ab, 30ac, and 20bc
are in the closed position, as shown in Figure 5A.

In order not to leave the flexible pipes 3a, 3b, 3c
floating on the sea between two transfers of LNG, which
might represent a duration of several weeks, the flexible

25 pipes are rewound on the turntables 4-1, preferably after
they have been purged as follows:
the valves 22a-22b-22c of the first common valve
device 13-1 and also the wvalves 27a, 27b, 27¢ of the
second common valve device 13-2 on board the offloading
30 ship 2 are all closed; then
said coupling elements 23 of the first and second
valve devices 13-1 and 13-2 are disconnected; then
the flexible pipes 3a, 3b, 3c together with their
first connection device 13-1 are let go, which flexible
35 pipes then float on the surface of the water 20; then
a communication valve 30bc between the two first

rigid pipe porticns 21b and 21c communicating with the



second common val ve device 13-2 on board the offloading 30ship 2 are
all closed; then said coupling elenents 23 of the first and
second val ve devices 13-1 and 13-2 are disconnected; then the

flexi ble pipes 3a, 3b, 3c together with _their first connection device
13-1 are let go, which flexible 35 pipesthen float on the surface of
the water 20; then a communi cation val ve 30bc between the two first
rigid pipe portions 21h and_21c cormunicatit.t‘r}g_Ie ith th 33, flexible

pi pes 3b and BE¥ RS &EPFE §Pa3RS it TP Y7RSafa°Bpetfed; then
a first pipe,Faqnge the apiepepdhed stipgressuri zed fromthe FPSO 1 to a

pressure P with the . f , e P han ] 3 e of
ni trogen and met haneahgléggg gB%é gb?én%%eaa%ﬁn?%é EEIG?EEQS‘H&L&% he
gas pressure Bighddq FESENG §Pt Ai FreIH W DiHe'ish R PREPpPEREDS
separati 0p bejaveamiiiRe deicgdhd anda gasxiphases mvesgphogh@seétieine so
downwards in said %l eb?ll:e) as lght é_l\&é_i ses towards the FPSO vi a

10
t he second piapse Mt P0fCe sl dp%fane of "S€paration reaches the pipe

portion 3-5 at sea Itheelgast heetbext hushfpéth ING whehisupsidming |y
horizontal anfh they Gas GABLENYESsESaRilsibn M wRehWBnBhASQu Ik XdnH &as
then forns unger ressure that 15.t%}av§45 tov%%rds the first vaklhve
device 13-1, 8P V5Es BESST A DG B AW VEE 38pE 2AAPHRE utheS
t her ef r ondt oviehad LNCher iERSOtwivarfibetlid 3898 eripi phel3eccdhd pipe phase
m xture has hyhbhl :Qf | di af. t e f .t of
the sea, but as s%ﬁ%agitgﬁééo?eggﬁéﬁlte%no Fie ILChQ pEB@ ﬁ&{ﬁﬁp
4

, vertical portion 3-4 of
sai d pi pe 3c,3tft AN SFateRfdr oshat Fteprdss pi@eddér é8sE8°Bn ri sing

towar ds the degkteintike 1FPROritbetdHubilde xHeeere charganeanto tesh,
apparent densj of__t he. ni Xt Ut rﬁﬁge e Cc I y
accel erati ngstf % asﬁé}é:)d%gglst:éhgggitgfﬁg msﬁﬁrtg{s%eqlggf\éanﬁ%gggg%gﬂg a
resul t i &provirayalte tewerdenibat Lo¥st Healvyqdiey isgadé - Lanand heen

when the horigonad peugBNsadaSveivé mdovadd exicbi-asptRese8komnd 3c
are substantiall V. emtledod 1a%Se HPSANY Fibk SU1 e 9A%-fl.

mixture has bubbles of small diameter at the level of the
surface of the sea, but as soon as they reach the

20 vertical portion 3-4 of said pipe 3c, given that
hydrostatic pressure decreases on rising towards the deck
of the FPSO, the bubbles beccome larger and the apparent
dengity of the mixture decreases, thereby correspondingly
accelerating the speed of the rising two-phase column,

25 and as a result improving the entrainment of the liquid
phage; and then

- when the horizontal portions 3-5 of the two

flexible pipes 3b and 3c are substantially emptied, i.e.
are substantially full of gas, the flow rate of gas from

30 the FPSO in the pipe 3b is accelerated so as to greatly
increase the disturbance to the two-phase flow in the
substantially vertical portion 3-4 of the second pipe 3¢,
thereby having the effect of optimally entraining
particles of LNG and thus enabling at least 85% and in

35 practice 85% to 95% of the inside volume of both pipes 3b
and 3c.

More particularly, and as a general rule, the pipe



30 the FPSO in the pipe 3b is accelerated so as to greatly increase

t he di sturbance to the two-phase flowin the substantially vertica
portion 3-4 of the second pipe 3c, thereby having the effect of
optimal |y entraining particles of LNG ang thus enabling at |east 85%
and in 35 practice 8596- to 95% of the inside volume of both pipes 3b
and 3c. More particularly, and as a general rule, the pipe 34 3bis

enpty while |4 qui i ng. i i Sc _occupying 10%to 20% of, the
[ rr]rgi )(;e vol umﬂ%gs?%@?pgﬁé%? %%%f)gdr B‘?eénu A° ith f)é%lg gﬁlﬁﬁt ‘F‘ntf?%ﬂ“i%)’lng
vertical porti%h % £0%a8fshbanipaids ginlem@Bofs5The pipge3pr aoess

descri bed abguwertvicth arefar @ﬂ@esﬁ&stfalrgﬂraﬁlz/Av'e§tEiéJa§t %f%%/m{l 833_t4matg%
urging can t be_perfornmed on pipes having a | eng

ESOQm ign a du%é&)t%’inoﬁnofgrlﬁléf? g%' hour to 1 hour (h), whereas nore than
24 h would be reqdiceduiee PphecdNG dontdbrddabave heiph pesfkdce heat

d beconwrigageoys. i latd EHINES 63 ARd DOW & [U que for
ggrg?ng the flexible p%segéé% nd%gcahnre coé%%éte%&, %ﬁﬁ§ﬁi%ﬁ a
first flexi blpeerﬁloﬁglegco sPPRITYEW DS [ dEPPRE §Rs1E? o the Pas rotarn
pi pe 3a. For duriagsipor pbskalf hen dadure t30ac hdbi-s (npﬁnﬂg%msl éndRe than

I 30ab dyp3 r L n~Figure. Purgi ng.is
X?OBSZd whenéguhéggﬁ%?a??Q£aii 5¥??ﬁ%h%ﬁ%;LQGe? %Ea¥%%%f”§§%Fb%lPﬁ§
LNG i n tife piffen88tnyEe %@%H“ﬁé@ﬁVéﬁ@&O@ﬁ-board the FPSO. Thereafter,
the val ve 30ac isFthosed mhricdhecvalnve 308BcRR; inse RSN, rdiher ey

: - [ [ i-n_the sane
haviad e Seigstysl piLglng, U Semng L ELE e o T
recovered onfhsatditmelFPS@irE Aa 1y, pasgsfohm imy detgivree ghG, firba
010 1, o chasau) stann uips over e WELD g0l PO IOE S,
et ur ni 16 vi 85t REBFBMEL® Hits VAl aganent i cxiri s%e mged. as
advant age wh&howai &n gikourst (iEn piPpeg3agi $soétopmdd amedi aneter. In
order to cauggptbentWOrphase Mextukerke, rise. ify the yertical. pgrtion
3-4 LNG in the pipe 3¢ has been recovered on board the FPSO.
Thereafter, the valve 30ac is closed and the valve 30ab
20 is opened, thereby having the effect of purging the
gecond flexible pipe 3b in the same manner, until at
least 85% of the LNG in the pipe 3b has been recovered on
board the FPSO. Finally, as shown in Figure 7¢C, the
direction of gas injection is reversed, with gas being
25 injected directly into the two flexible pipes 3b and 3c,
and with the LNG then returning via the pipe 3a. This
arrangement presents a major advantage when said gas
return pipe 3a is of smaller diameter. 1In order to cause
the two-phase mixture to rise in the vertical portion 3-4
30 of the pipe 3a, the flow rvate of gas needed in the pipes
3b and 3c is considerably smaller than in the situation
described above with reference to Figure 5A in which the
two flexible pipes 3b and 3¢ are generally of the =same
diameter for the purpose of optimizing the rate at which
35 LNG is transferred.
In order to optimize emptying of the rising vertical

pipe portion, it is appropriate to create a purge gas



30 of the pipe 3a, the flowrate of gas needed in the pipes 3b and 3c
is considerably smaller than in the situation described above with
reference to Figure 5A in which the two flexible pipes 3b and 3c are
generally of the sane dianeter for the purpose of optimzing the rate
at which 35LNG is transferred. In Btder to optimze enptying of
the rising vertical pipe portion, it is appropriate to create a purge
gas 35 speed greater than 1.5 nls, preferably greater than 3 nis,
and nore pref 8PaBT IR et oRar -5 Ff?%f HFREST A 5 S86REi GBfRtion to
a pi pe of snmabklmds pneidmodchergderbbbw gada: areedeth t50 ngist.ai mhsach a

speed decr easgﬁgxg%c%%gi@eﬁqqg)thetgf at?g%%at;é o f1 1t ha dl-anet efg. E%%;ts

illustrating ageous nature o ving a gas_ return pipe
is of smallerfdpanedieg needed tpgopfpinefushpt FREShidecyeagesorith

purgi ng the piRESz@ANdhBahd trakscady arhageniitedaar)r eered

sequentially ai 10, shown i"\r;“aFi glure 7D in order to pyrge t he gige 3c

conpl et el y by CHoFHy e W41 P& V305BIFR Drift 1% Fh hg1i2d £hd*Pur gi ng

of the flexibtetpiperBes thad tisepfbypmapbey Mlanwtesane val ve 30ab

whi l'e closing the ¥al Mg 30AC ik 0GHCERL S SdAal IZe RUARILAE blifes

flexible pipe_3c by injecting 15 gas into the%lpl e 3C so to.eii‘g\/uate

t he residual ERIC?R‘/‘%{a?’The"tpil&e aglyantageoug; iR, §% SEWFHE G e T

t he fl exithl e gheen 3in framrd Iistiar agéet urat@btae ddwn tipesaa | evel .

The convex st t,abl - S \ (o] =] :
Qé{ﬁﬁfeéé‘fy\ee}%b céo‘eél'gg BLESPLEe % CANEK Jrddst @6 @%ﬁaﬁilz&

top face with egat | an i I's advant ageous for the stage
of purging flER¢bPEEPiEROT SihtcELPRIPRR BERZ 1Dt 10 SRePhBY| ARBRIRSN
as given w thtref eimnceslve Riogl ®hife tloébdnyitthd RisSlvel peathah dhder

purge gas is jnject and b u t i cal. shape.of .tk ,
storage 25 tu]%cr’\tgjp %11%%‘;%9{%&%”33?“?%?' gf%}?r%?lleegll oev\naﬁ”\%arb%s.ﬁlggcm?g
Fi gure 8B5i s @asitetyitdwe afipchécf Bexkdl evat Rt S-He gmnsityadt bNagetla
turntabl e dowmgop {gevel. The concave storage turntable 4-1c

r n ncav r i cal t f i i.ti.v ngl ,
\F/)\,hleiﬁ ;[: a conca eF:Lc_:n.llJ:l:st;E 08 OI’}.SC% st:ng vggv? g\%ttr]qea Oe%c:LLbleep?_pg gba

from its storage turntable down to sea level. The convex
storage turntable 4-1b presents a convex frustoconical

20 top face with a negative angle o, which is advantageous
for the stage of purging flexible pipes, since in the
description of the invention as given with reference to
Figure 7A, it is wvia thig pipe that the purge gas is
injected, and because of the conical shape of the storage

25 turntable, the pipe naturally empties downwards.

Figure 8B is a side view of the flexible pipe 3b
from its storage turntable down to sea level. The
concave storage turntable 4-1c presents a concave
frustoconical top face with a positive angle o, which is

30 advantageous for the stage of purging the flexible pipes,
since in the description of the invention as given with
reference to Figures 7A and 7B, it is wvia this pipe that
the two-phase mixture rises towards the FPSO, and it is
via the conical shape of the storage turntable that the

35 pipe stored as a spiral winding on said conical turntable
empties naturally towards the rotary joint 7 situated on

the axis ZZ' of the turntable. This Figure 8B also shows



30 advant ageous for the stage of purging the flexible pipes, since in
the description of the invention as given with reference to Figures
7A and 7B, it is via this pipe that the two-phase m xture rises
towards the FPSO, and it is via the conggal shape of the storage
turntable that the 35 pipe stored as a Spiral wi nding on said conical
turntable enpties naturally towards the rotary joint 7 situated on

b pee practi caly oaparyPFReE el i? dipdy fn5: 8 B2 S2RIE) Honten
t wo- phase ni Xt'are"ih tgﬁesh‘ffét@?ﬂﬂ%lfﬂiyft@yﬁi adr fbal spostaron :314

8r esenti nghbui?llliﬁs‘{rﬁlf:aS npdaftmrﬁrnai@rpﬂe@\é@&@ﬁgtﬂ&l;m;é Oc%@ il 19f g
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in the rangénNSOSRFED 35 We guisrtaspomdisrg b bong ptles s didderenere of
1.5 bars to 2tbakage thenbubples in the 10 bottomportion will have a
diameter lying in_the range 5 mmto 10 nm while the bubbles in the
top portion wll ﬁ85et%Frﬁhﬁ?IgﬂﬁﬁﬁondpaﬁeF§Yl%% 3 hekahtt lafinghén
pressure difftbeensrgel 30 ny ticn Ashen,r angeespyrdaby Cantd Ptssk0
several deci geteLSentd .ng.t.h ct_..of .r cing 15 the

en eéieb_l_y. ?%‘Qr@ t'b %eﬁ%{(g the bu%qyja%?dq[“h?jge

density of the two-phase mxture inthe fluld col'um

encour adi’ng PPEEEALPA HiRhtWidrd Nevel Badiaretee 1wind iof tieerange
turntabl e: wbthmt bo s1phenonenar beiengussiesrad d asy gasthbhtwilln
t he purging ni jhed.with reference to 20Fi gures 7C and
7D, the turn%%ggééﬁggﬂgﬁ%%%ﬁgxtlng grr%?u?rfiﬁﬁﬁ¥(ﬁ£ e PYEFSge
(Figure 7D) fafherentagdotsioy iof thiersnae aveveoi canttiype ewist hoa

ositive angkevaral decimdiensth [ t S ran,jzNsi
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pi pes, e preferred pur
purgi ng st ep3ndatiiug stnasepadhapdtgi egt eapinpent3lary dfjleati Ag gas
level of the turntable: with this phenomenon being
referred to as "gag-lift".
In the purging technigque described with reference to
20 Figures 7C and 7D, the turntable for gtoring the gas
return pipe (Figure 7C) 3a (Figure 7D) is advantageocusly
of the concave conical type with a positive angle «.
When the gas return pipe presents an inside diameter
that is smaller than the inside diameter of the LNG
25 pipes, the preferred purging method comprises the
following two purging steps:

a first step of purging a pipe 3b by injecting gas
into the pipe 3b leading to ‘the pipe 3b being purged
completely while purging the pipe 3c only partially given

30 the residual LNG gag, in particular in the portion 3-4 of
the pipe 3¢ when the various valves are operated as
described with reference to Figure 7A. At the end of
this first step, the pipe 3¢ still retains about 15% of
its inside volume £ilied with ILNG;

35 © then the valve 30bc is closed and the valve 30ac
is open; and

the second purging step is performed by injecting



into the pipe 3b leading to the pipe 3b being purged conpletely while
purging the pipe 3c only partially given 30 the residual LNG gas, in
particular in the portion 3-4 of the pipe 3c when the various val ves
are operated as described with reference_.to Figure 7A. At the end of
this first step, the pipe 3c still retaifhs about 15% of its inside
volume filled wwth LNG 35 then the valve 30bc is closed and the

val ve 30ac is open; and the second purging step is perfornmed by

injecting 379YRsiFHR Chh@ipcpd C3anrend #FRTHET Ag Vtavichet ABSgas
return pipe 3acohirsnpdperiadicdnemallby 4bdténgr tidye seatiioys tkal vesicoue

the manner deé%#rggdirwttﬂg %@Eg%%”&&&&fé@%g&h@eﬁfef%%%etEhe gas is
exhausted via the snal | er- rameter prpe 3a, the flowrate of_ gas
needed in theFpopes 3tCi s Ransisde bl §27 ctiticethayg tas vdaokhgi Amahler-

opti mum Sﬁeeddiégﬁﬁéhe ;slw_; Qﬁ@;i@hﬁﬂ gi 8w ﬁ@tféh %@3@% B@eﬁ@gaigaﬁhépﬁﬂda
greater t han . O, S 18 e reater tha S,._an nor e

O ererably gr et candldeeiy Xeheas oo dRE L shRin 3R PRETI e 3a
is smaller, téeetdahsf drheofovio-gbiedet 8kesd pl erer arpoadsingwiy, abges

purging is gr%@ééd %f@i@&?@h_taaeﬁebym'yg,tﬁwﬁeﬁbﬂ ridkkemBt Ban

per cent age of %?-p ase liquid that IS gur ed and in terns of overal
duration. 15AFtBfSt R MBE BrHESTARLY TS ERF 3 Wave BEen PEFYRTE
t hey arelpewotlns sstidrheifr thespépti v tarotabless ditel trsasfefi st

Connect o SOV g8 L SR ARSIl Dt g, BBl o
fl exi bl e pipegmproved therfeby in terms of the ultimate percentage of
two-phase liguid that is purged and in terms of overall
duration.
i5 After the three pipes 3a, 3b, and 3c have been
purged, they are rewound onto their respective turntables
untll said first connection device 13-1 comes above the
level of the water, and more particularly substantially
just below the lowest turntable of the flexible pipes
20 held together by the device 13-1, as shown in Figure 1D,
it thus being possible foxr the first comnection device
13-1 to remain permanently connected to said second end
3-6 of said pipeg 3a, 3b, and 3¢ that are connected
together by said first device 13-1.
25 By way of example, a transfer device of the
invention comprises:
two LNG flexible pipes having an inside diameter
of 500 mm and an outside diameter of 900 mm, each of
these pipes being 216 m long and being made up of 18
30 identical 12 m long segments assembled together by
flanges, and weighing 300 kilograms per meter (kg/m} when
empty;
a flexible gas return pipe with an inside diameter
of 250 mm and an outside diameter of 400 mm, the pipes
35 being 216 m long and being made up of 18 identical 12 m
long segmente assembled together by flanges and weighing
125 kg/m when empty;



20 hel d together by the device 13-1, as shown in Figure 1D, it thus
bei ng possible for the first connection device 13-1 to renmain
permanently connected to said second end 3-6 of said pipes 3a, 3b,
and 3c that are connected together by s§id first device 13-1. 25By
way of exanple, a transfer device of thé& invention conprises: two
LNG fl exi bl e pi pes having an inside dianmeter of 500 nm and an outsi de
di aneter of 900 mm _e f these pipes bej 216 | ong, and bein
made up of 18 30 |den?§g3 rn?on@gg'ﬁhéﬁfgcﬁséag%?ﬁﬂg%dﬁé?hé@'gy
fl anges, and RiV§si A 8®th¢1111 ot pEremeteer of kg i) mahBnr eMst ywnd

a flexible gas rz@toumm Ebpega\gtllfe@&ﬂ nst'h@er'l@'@Et %aﬂf 56%%1%
outside dia t% 400 EE being 216 m1l ong el n
made up of 1 ﬁtfrlgaf"a l:rjfg efér‘?é?’nﬁ?@sﬁég@nﬁ%%‘ﬂetf%é%%e?ﬁob?m

fl anges and mdgmemghlzﬁ d?dgqﬂmm ven(renptiy;) t38nes (&) ; aaa_d:onnectl on
and val ve device 131:&&&%%% Ty, baldy \é%'o‘égg e2u bl DAl 14

di ameter of 500 G and_of 250 gas return, avmgl 7Es

30ab- 30ac- 3088t6gg]ﬁggbﬁff‘?“e?lf|%ﬁ Val VeSO ?hcéilw@w-‘ﬁa%siwemmer of
250 mnd 5and 5wei, ghhngearb@mraﬁ:(wf&thrsjh@)av‘e@nmeﬁh(aégr@&dad d tdlra%feﬁg,
mot or - dri ven _gt @r gge_} 4r e ving an outside dianeter o m
and a cylinder gf ﬁ’[dl a%rgtgllrlgﬁ% % Mot ﬁ"rngesﬁo SFEETI Ve Eﬁ%&\?& with a
grooved ' amBEEEMBLY 5Wed Slyknp taHFéiUrt d@8Pokting structure, the entire

10assenbl y Melghlmgeaﬁibﬁeddgg)df purglngTBEep§9§§9LH§3ﬁgrﬂgfﬂlﬁngttge
pi pes is perfgr nmed_a a- gas /s% n% der such conditions and
occupi es a tatal “dur atl 5n o' eﬁutg8§ (ﬁ’?ﬂ PSS GG SE VR eF o2

obtain an ovéPiblL fesigien (ﬁf BNGrtinatess (hiss tdass Ibrofscl st he

overal | vol usBtQfinaaRi Pear W Gl esen A (L)
resi dual LNG hatnt h rduce f’ggg%u%?chﬁg?g?yé 353 I Ptlil%lgsgé’)ugE

met hane “that “®F| ?v?ﬁ u‘fci i Ay 2pB1PEY i YRkeh e’ﬂERﬁ?%&r‘sd REtFPSO,
425 liters (L} of residual LNG that then produce

250 cubic meters {m’) of gaseous methane that will thus
ultimately be reliquefied on board the FPSO.



39 CLAIMS 1. A device for transferring fluid froma support (1)
installed at sea, in grounded or floating manner (1-2, 1-1),
preferably between a said support and a ship (2), 5 preferably of the
nmet hane tanker type, arranged al ongside or in tandem adjacent to said
support (1), said fluid transfer device Tonprising a plurality, n, of
flexible pipes (3a-3b, 3) that are stored or suitable for being
stored on a said support (1) by neans of a flexible pipe 10storage
device (4) toCWhi¥h a first end (3-1) of each of said flexible pipes

i's fazteneg saig cié@(:léD|f%rpt9§§s@é§f%ﬁ@bflﬂn@lﬂi@msul tgfapb@:étlf:ou ]
ext endi ng bet ween sai upport 1) an refera of the
met hane t anket™type© cg fged éﬁ %5%?%@?%N°ﬁr$ﬁé§%&e aajacen¥1 Y
15sai d support-111) pndﬁﬁn@éﬁycéebweﬁg zhea bt tppesd endt haship (2),
conprisessa fjfskaGANRLC QBeaHQtﬂéﬁe\!etﬂ%’éﬁ 3@153 &raﬁgéé &1%@1&

pi pes bei ng connect ed together at their, secon

Sa
first connectPbnArddRATWEHEGFRE Eﬁ3533 LHRPTY r%ﬂ c8ﬁ%§c¥}ﬁh and
val ve device Qf&ﬂéféﬁ deanticeg compr &6 en@bd yoTugild thi, r st pEpélewiblens

(21a, 21b, 2 &e' P|3a! @bof%f)emgkyapér éleédf IX%C& egﬁw oS Leiadive
3

to one anoth an’i nteger not [ess each said fiITst
pi pe portion %quéﬁd 23‘5:) ;) S84yl EBRRPYSI Ay 25 ‘%ﬁané Pir 8t LeRYiDRe FPIRG
pi pe coupbi ngsl%ﬂ@i”ltde(va%eldé 280 1bhi2B-4d cdirgy efher abl-y) acpaéecirof

femal e portlon X LA Og%%h%scgnnfggé%ﬁ 1d flex@%lezﬁféggond

end, a second %oup i g e era , asSé to the
second end ( P Lofald0a beang ﬁueiﬁ%l% %@%eﬁxtendlng batnesai gaidr st

pi pe portion é@ﬁ-ﬁ@r@l@_ 21e) al @ﬁhydwg, PEI MBI St WRcenEdShand
branch connectlons (%TG enabl i to cp nlcatg whth rﬁsgect
ones of the ntA™&thér aI&rFPF§ r?b?ﬂg%} Por'ty oAS “Bagh) 8afd- 3

branch coBAnecsaih £@8Porindlludi hjeadévice hﬂﬁnguﬂhaaac@nrvaEde1@Sﬂ@m§

30bc, 30ac); iéocomprises a first comnection and valve device (13-1),
said flexible pipes being connected together at their
second ends (3-6) by said first connection and valve
device (13-1), said first connection and valve device

20 (13-1) having n preferably rigid first pipe portions
(21a, 21b, 21lc) held in preferably parallel fixed
positions relative to one another, n being an integer not
less than 3, each said first pipe portion (21a, 21b, 21lc)
comprising:

25 - at a first end, a first pipe coupling element
{23-1a, 23-1b, 23-1c), preferably a male or female
portion of an automatic connector);

- at its second end, a second coupling element,
preferably a flange, assembled to the second end (3-6) of

30 a gaid flexible pipe;

- each said first pipe portion (2ia, 21b, 21lc)
including, between its two ends n-1 branch connections
(30) enabling it to communicate with respective ones of
the n-1 other said first rigid pipe portioms, each said

35 branch connection (30) including a first communication

valve (20ab, 30bc, 30ac);



a first connection valve (22a, 22b, 22c) situated between said first
coupling el enent (23-1la, 23-110, 23-1c) and said branch connection
(30); said first pipe portions preferably being held 5
parallel by a first rigid support (24) tq which they are secured; and
said first conmunication val ves (30ab, 40ac, 30bc) preferably being
butterfly val ves and said first connection val ves (22a, 22b,
22c) preferably being QELL ééﬁﬁg&@s- 2. A dgvice according to claim
1, characterized in tﬁa t TP a4 9ECAdE confreti T andundede
devi ce (13- 2)PeAmicgRgeaidr Lixst abturlfiog ediemgnar (2hges, @B -haoar d3aisai d
15 ship (2), @ @afikr shagoRneSidQN 10 (4alve device (13-1) being
connected or suitable.f0£.bein . connected to said second connection
and val ve device (13%3%, *557d Eg“&?or?d’%&ﬁﬁé‘c??@ﬁeﬁ?ﬁleQW%é\ﬁlde
(13-2) conpripsitagleh pyed efabity micgidd ssppond PRPE NONFHNS (G2 26D,
2026¢) ; secur@aChys@i d second pipe portion (26a, 26b, 26¢)

comuni cating or being.sujtable for communicating at one of its ends
with a second tank ﬁi%? PRt e sgispeionasryvent heb t afker, Bype)

ship (2), andgrefieradlpgo@matbudter@iiheraendsaafid i camlenentary

i pe coupling, o -2b,, 23- said first caonplenentar
gggpliné?e:e%eﬁ%ggg?%gcégp%%%léé¥3rQgéfoég%QtPﬁl ??#9¥¥u9§§g%lgall Y

coupl i ng9(23Y2WEf-a said first coupling el ement (23-1a, 23-1b,
23-1c), said first conplenentary 30 coupling el ement preferably being
a female or galg automatic cgpnec or zortion (23-2a, 23-2b, 23-2c),
respectivel y;’ Sal 0 Secord “Pi fE2pBrti okayrerizes, insehakei ng
hel d in prefefaBbyppises |elsecondd cppsett bos el atdlve dev3i2eones-2)

anot her so asrtengsabbe faidificr $brC8 1ng .el enen
(23-2a,1§3-2b 23§§c) tqége_coupleé mﬁt%sggﬁﬁﬁ#%¥g%%§%36 Png &rdtent

(23-1a, 133- 157183 qk) ;salpy Tirst copnert ian PrdotiTepidsaiger (idnl] 26a,

26b, 26c) habéhuy acomToritdcomect tablyvatye §@Fay SHhec2Za) tsULLabl e

for all ow ngs@&opk ' | ui fLow ng j.n said_segond pipe
portion toma?dsoora?fgﬁﬁégio %ngﬁggg%d%% %%en@%r?%COSSF naeggﬁﬁent
when open or “CFOREH T &Lyl Jevice (13 <) doswedwdngi:pe portions

preferably bei ng hel bpaeakbel tmgﬂﬂes@@@&ﬁ%&%ﬂyp%r%ggﬁed(EEQEdzsb,
support 5£25) 540 Whi ch they are secured; and 10said second connection

val ves (27a, 27b, 27c) _
- each said second pipe portion (26a, 26b, 26c)

communicating or being suitable for communicating at one
of its ends with a second tank (12) inside said
preferably methane tanker type ship (2), and including
25 at its other end a first complementary pipe coupling
element (23-2a, 23-2b, 23-2c¢), said first complementary
coupling element being suitable for co-operating in
reversible coupling (23) with a said first coupling
element (23-la, 23-1b, 23-1c), said first complementary
30 coupling element preferably being a female or male
automatic connector portion (23-2a, 23-2b, 23-2¢),
respectively;
- said second pipe portions (26a, 26b, 26c¢) being
held in preferably parallel fixed positions relative to
35 one another so as to enable said first complementary
coupling element (23-2a, 23-2b, 23-2¢) to be coupled with
said first coupling element (23-1a, 23-1b, 23-1c);



preferably being ball valves. 3. A device according to claim1 or
claim 2, characterized in that said flexible pipes conprise at

15l east one flexible pipe, a "first" flexible pipe (3b), preferably
at least two flexible pipes, "first" and "second" fl exible pipes (3b,
3c), suitable for transferring |iquefiedlgas therein between said
floating support and at | east one second tank (12) of said ship
20(2), preferably of the nethane tanker type, and of a third flexible
pi pe, preferably of *HENEREE SAEPRErPiPRAPIHEE dRbfer 269 safd first

and second pipesindMd dronai ebngast con respandizg ,t e7bhezgas eeidanige
of the second tanH_isj§uitabIe fortbein 1}ﬂgQ§ferr§dwtronkg sa
second tank 2502V EG PFsPEEARREWS hi Hohitd ) 64P1RGS

AgIstppditor to
a liquefactiopeepnd fid® pomtaosatdwarugport fudmwrand Bakay transferred

to a saidsfirstmtBiedbl) céupﬁiH§Vé£@rn@f§thJ@mq>p§e9 apyc0n8egf clains
1 to 3, 30characterized in that iT conprises a said support (1)
install ed at S&¥eFi4%%d on its surface with a storage and gui de

device (4) for storisugdandcguildpige fbexithe pimpseredly3hedbg3edldand
sui table for i d i di rald Is Lbl e pd

and preferabl%ééﬁi%%% gg%fg%hgggg% t %ﬁ?’%%%ﬁﬁiﬁg égeggﬁgbgtigg%PQ§3
devi ce conpri¥h¥g they are securgdsigrd carrier structure (5) resting

on or segured to thegerkecdal obnsetti Guppanies( kR 7al 02ebt 02acsi de
(1d) of said suppor t 1%miﬁge%§£fb$gr9 | ongi tudi nal end wall of said

support, saidp¥|r%ﬁa%}rr|er structure %ﬁB) supporting a plurality of

circular turntables (4-1)
3. A device according to claim 1 or claim 2,

characterized in that said flexible pipes comprise at

15 least one flexible pipe, a "first" flexible pipe (3b),
preferably at least two flexible pipes, "first" and
"second" flexible pipes (3b, 3c¢), suitable for
transferring liquefied gas therein between said floating
support and at least one second tank (12} of said ship

20 (2), preferably of the methane tanker type, and of a
third flexible pipe, preferably of diameter smaller than
the diameter of said first and second pipes, within which
gas corresponding to the gas ceiling of the second tank
is suitable for being transferred from a said second tank

25 (12) to a first tank within said floating support or to a
ligquefaction unit {(1b) on a said support prior to being

transferred to a said first tank (11}.

4. A device according to any one of claims 1 to 3,

30 characterized in that it comprises a said support (1)
ingtalled at gsea, fitted on its surface with a storage
and guide device (4) for storing and guiding flexible
pipes (3, 3a-3b-3¢) and suitable for storing and guiding
a plurality of said flexible pipes, and preferably at

35 least three of them, said storage and guide device

comprising:



arranged one above anot her; each of said turntables (4-1, 4a,
4b, 4c) being suitable for being driven in rotation in powered nmanner
by a first notor (G about a vertical central axis ZZ' 10

i ndependent|y of one another, preferabl Y, about the sane vertical
central axis ZZ', each turntable havi ng & central orifice (4-2)
surnounted by a central cyI i nder (4 3) against and around which a

said flexible pipe %3 3b can be vvo#gd in concentric
j uxt aposed spiral 1 ﬁfé 8?r’fjn% UGy Wicartet eF SPBERY P GIF the top
face (4-1la) cfesuled tth hl:labdi@;k stlad centsedd enppoee (B 2)1dde sai &
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driven in rotati-oR.HogeLher %taﬂaoﬁ:% (dISt urntabl e, and secondly an end

(8-1) of a stationary trans ) having its other end in
comuni cation with Sf"che‘égts% ‘-’r‘-ll?ré:tabﬂ&ﬁk 251 113awi 4thi m®a|k¢mgpport

(1); and a p|shhr1abbﬂ.§é 0bxr gt Tiey raiR&e( 16, ré@étléﬁ)bln ]gﬂ)er&?-
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wi t h t hetDor trgrrendsot by pef wnmdnothsai, dprafatalble, aboutsuthe aamenner

-that the var w@usléandc@mpﬁam&@@% (3=2kn! eavh A PUS
turntabl es are in s ra;tLl ght Ilﬁes bg%ln%# glea;(ﬁﬂrgogllfferent

posi tions al 838 5aﬁo$flz%’rﬁeal a4 e@HrB‘ﬁu‘?‘F?ﬁ }f)a? Aeetralo wditadsicde,
at different (ReByhtsaiasd mabaiﬁwﬁ@hladoatsmgicﬁéﬂ&ﬁ_@ plpe (3

orientations 3ﬁa| 3b323cp3éaﬂf q{e Ei var Ebﬁ%gﬁlg‘ a)%tl%%%sste%l 381551%' de

P3) rel ative to sal d hori zont al rectl on
(1d). 43 5FUANgeY cjen%‘fﬁ?(ﬁldi%gllﬁﬁleéﬁﬁl ﬁ?ﬁtlwaﬁadﬁtbﬁr itzoeed fiawet hat  at

I egst onedsal (d- ﬁﬁm«:blﬁm pairndabils , WakHnd, c&ﬁti@ﬁ&ir:ﬂﬂo@ar(@—z@géknzt
and around a I .. (4- 5 caoncent uxt apose
SSpu e e SR ok Hl o7 P A GoPELCAST)

spiral turns of ‘i nereasin fers-res
sai d central (éy] PRde?Pst dsenmineyidinadrasphreatiertudvan Gietiiynanum

radi us of cufyabur@nd)f (sai)d thﬂaQXh.@ @le@@t E&‘eé&é)edé?&r%ﬁefcgﬁﬂw at
| east tRhree %F‘em pes wound east 10 in part, respéctive

on at Ieast r'ée sal TURESOI Engl REPUAT nip 1 ﬁ]&i‘&tb Gn&Yi F@QPBPe
pi pe of di anBeéd Shedt erinchamdt He -l heesng $uitvhideyifer dedaydipgven

claim4 or chaifGation together with said turntable, and secondly an
end (8-1) of a stationary transfer pipe (8) having its
other end in communication with at least one first tank
25 (11) within said support (1)}; and
- & plurality of guide means (10, 10a, 10b, loc),
each said guide means being suitable for guiding the
portion (3-2) of said pipe leaving a respective one of
each of said turntables in continuity with the portion of
30 pipe wound on said turntable, in such a manner that the
various said pipe portions (3-2) leaving the various
turntables are arranged in straight lines, being offset
in different positions along a horizontal direction Y.Y',
parallel to said side, at different heights, and capable
35 of adopting different orientations (o1, 02, o3) for their
vertical axial planes (P1, P2, P3) relative to =aid

horizontal direction Y,Y.' parallel to said side (14) .



15 characterized in that each guide nmeans is arranged at a different
hei ght facing a respective one of each of said turntables so as to be
suitable for supporting an internediate curved pipe portion (3-3)

bet ween a downstream portion (3-4) of said pipe in a substantially 20
vertical position beside said side (1d) %&nd a said upstream pi pe
portion leaving the turntable (3-2) in continuity with the wound pi pe
portion resting on a said turntable, said upstream pi pe portion (3-2)
| eaving the turntable extending on a virtual plane P that is 25

subzt anti al Ib?/s t arrgﬁmiﬁl atceofcbenguw ackaiaf 4, heheeactaceééél )t odt
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downst r eam pr%ecﬁpoarvgt%'r oNs (Silgm@y%mﬁb plrﬁr alﬁy geltr cgi p%grf?ar%rs%
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5notor (6) of "eac t arnt ab vice accordin
claim7, chardwretince@thgrehat the various sheaves (10a, 10b, 10c)
are arranged of fset side by side relative to one another in said

hori zontal 10direcfian Y1Y1l1l 5ara| l el to sa%d Si e at _di fferent
hei ghts, the $op 6t 8&Eh 2SRBETE Priet b H&EN § 885\ £t oned
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structure (10-WNEERIES9ER Bt 5P dRS s F1 Satidry SSEBROFt*dnd* f ast ened
to a common sirdefrkd)isat audivefiepim yoosiitdron 3i-3) absaivdehoai zont al

direction Y, Y&owﬁ&ﬂf@émEboEﬁl8ﬁ'?3§4P of said pipe in a substantially

20 vertical pesition beside said side (1d) and a said
upstream pipe portion leaving the turntable (3-2) in
continuity with the wound pipe portion resting on a said
turntable, said upstream pipe portion (3-2) leaving the
turntable extending on a virtual plane P that is

25 substantially tangential to the surface of the top face
(4-1a) of said turntable on which said wound pipe portion
is wound, the wvarious downstream pipe portions (4-4) in
substantially vertical positions beside said side being
arranged in positions that are offset relative to one

30 another in a said direction Y.Y,' parallel to said side on

leaving said sheaves.

7. A device according to claim 6, characterized in that
each said guide means (10) comprises a sheave (10-1)

35 mounted to revolve about a horizontal first axis of
rotation Y.Y¥,', said sheave also being suitable for

swiveling, preferably freely, about a vertical second



20 each sheave being nmounted to swi vel about said vertical second
axis of rotation Z, Z,' relative to a portion (10-4, 10-5) of its said
second carrier structure fastened to said side (1d). 2510. A device
according to any one of clainms 1 to 9, 4characterlzed in that each
said turntable (4-1) includes or co-operétes on its under face with
wheel s (4-5) suitable for co-operating with or respectively supported

by el enments ( f carr structure, and each, said 30
turntable inc ﬁ@&dq (r%c 3% gg%?ﬁ 2?& ﬁXtetndéL&?daggﬂgr%I HTee of e
bearing bei nFRsEdEregatd §ar%|t czr¥s evf statettioneapsSht awlli &iei ewrh said
sui tabl e for @raRl @@v&@b@stpEéEé¥Hﬁi§(%éfgbahgnﬁgg?iéa y§o 5 Sal g, fy T st

carrier str UCt e vice accordi ng to any one o

(
clains 1 to 10, O(:rhe{r%écfsérlgjéﬁf?rrﬁﬁ'\y tsyéjtc}llré’&@’tm?)ﬁewyé]ildsﬂﬁ ritidtite
(4-1d) presemcdox tl6p Pacea¢d-da)d tthaintiadlpl dae1pnd horizontal . 5 12.
A devi ce according to any one of clains 1 to 10, characterized in
that at | east or%g sai.d turntable (4-1c) presents a top face of convex
f rust oconi cal® FEVIGRt ACCF Hfl &9 ARifhd . apbrrareseized yid yhibag in
t he range 16GheovaZ8oudOshdavesA dend,ce oagcandh ngrd oaﬁyn s sel-ai s

1 to 10, char, e,z t Iea one_sai d. turnt

presents a tgqa%a%g %gd%%éi@lc%ncave rus?o%%ﬁﬁc%ls @Béorj\/ﬁot”ﬁa
angl e 7t tﬁérﬁﬁékobr‘éﬁeraﬁrﬁmﬁln@q Aaisgt vide angelilderentl78.  14.
A devi ce acc@hdgngstOtn@ytéﬁl%@fea@mlsm&a%et BrdBe £bAr acl £1d zed in

that it conpri id.s |d st or age devi Ce,
preferably a 3 %?ég%égn %%‘%)%gc é%nl@é’ alfutiia| e (Ryg-aigiegt ial

fl exi bl e pi p&® By, Lop efarably-Melaoft al east thresblexidll pipes (3a,
3b, 3c), extending between a said support (1) and a said ship (2),
prefera I of tRe net hane tanker type, arranged al ongside or in

t andem a | acént 4t 9°ERFY TTTHIWG SGpFoPE™28( 15harrCasisteds die thRt sai d
fl exible p| péscl\‘l3$h©@vmgl$tamg@br\Meﬁhb§rha betendfcarsiaid fhe-agesand

gui de device ((4)> S@i%ﬁg}@&"o@t%ﬂ)epéﬁlﬁeki‘ ad%%esdupvg\gatg% aid first

connection and va ?fg devi ce - connec ond
connection ahBStEPSR fe\d GOMMPR Sjdgr (ARjedt & different position in

a said horizontal direction Y.v, parallel to said side,
20 each sheave being mounted to swivel about said vertical
second axis of rotation Z%,2,' relative to a portion (10-4,

10-5) of its said second carrier structure fastened to
gaid side (14d).

25 10. A device according to any one of claims 1 to 9,
characterized in that each said turntable (4-1) includes
or co-cperates on its under face with wheels (4-5)
suitable for co-operating with or respectively supported
by elements (5a) of said carrier structure, and each said

30 turntable including a bearing (4-4) at said central
orifice, the bearing being secured to said carrier
structure {(5) and being suitable for enabling said
turntable to rotate relative to said first carrier
structure (5).

35



30suitable for being arranged on board a said ship (2). 15. A device
according to claim 14, characterized in that said flexible pipes are
floating pipes, floating on the surface over at |least a fraction
(3-5) of the distance 35between said support (1) and said ship (2),
preferably of the nethane tanker type. *%6 16. A nethod of
transferring a fluid, preferably a liquid or gaseous petroleum fluid,
froma support (1 |nstalled at .sea, in grounded or ,floating. manner

(1-2, 1-1), ptef Vc’&‘eﬁﬁé@ﬁdén%a?%l PR AnFl31ERi p £2)105
preferably of clidwen dtadriianee hankaattaxmﬂeéﬁﬂamgeéaabomgsndebbe {ar14d)

t andem adj ac e e g to
claim14 or a|n3T%9£% he net %elng char act E%%%dgkﬁ ?ﬁgfgéég%}

|l iquid petroleum fluid, preferably liquid natural gas LNG is

trgnsLer red ijirzftv.m d]eQﬁa%jed aEEb%E;‘.ﬁ@dtcSQﬁQﬂd)rfé d latlalmspgst?o, 3c),
and then sai irst and secon exi b] e pi pes c)._us
transferring T 3G G S &EugPagr%tbt?ig{ %@ﬁ@o%n%ﬁgaﬁg% t-1c)
fol | owi ng suckessinte st gy face of a¢01¢:¢m|ﬂ¥g15§aac@nﬁpﬁét shape s ecidhiu
connect i on valy esndhl 228 22he 226ex 2AATRHARRLC) 18014l SEONIBRL NB0:

said first and second connection and val ve devices (13-1, 13-2) from
each other; %° 17eo'lnjectlng gas into the first end (3-1) of a

first flesible pipe'(3b) fromsaid support (1) and opening at 20

| east one saigd fi I ( nisaibd; first
flexible plpég%31§%%ﬁ§'a seggggkgge%?bI§IC§gp%k Qz%@ggseng?eﬁéto t he
sanme said fir@dtaEgihfedaesh ianghehl 3 b%ﬁﬁ“cé’%el?af tpretabher (4ot
first communigaddetval vep E30ac( 439@b)oﬁ)edda:g:aﬁ;le05&dstaadnth£n 25c¢.

closing said first ca nication Y 3 f and
second pi pes ?W ’30 rgmen sa?g ft\/aa %&(ﬁ‘p%%%%b?%%%ggnb fel" ﬂtg{ S'L%'
suffici ehbl y, thandanasf 685 FostB8fantially conpletely enptled 30 17.

A nmet hod accordi ng to clain116 characterized in that after step c),

sai d second erX|bI e LS purged conpl erfo ing t he

characterlzed in that it comprises a said support (1), a
said storage device, preferably a storage and guide

20 device, and at least two said flexible pipes (3),
preferably via at least three flexible pipes (3a, 3b,
3c), extending between a said support (1) and a said ship
{2), preferably of the methane tanker type, arranged
alongside or in tandem adjacent to said floating support

25 (1), at least some of said flexible pipes (3) being
stored with the help of a sald storage and guide device
(4), sald flexible pipes being fitted with a said first
connection and valve device (13-1), connected to a zaid
second connection and valve device (13-2) arranged or

30 suitable for being arranged on board a said ship (2).

15. A device according to claim 14, characterized in that
said flexible pipes are floating pipes, floating on the
surface over at least a fraction (3-5) of the distance

35 between said support (1) and said ship (2), preferably of
the methane tanker type.



d. injecting gas fromthe support (1) into said first end (3-1) of
sai d second pipe (3c) and opening said 35 first comunication valve
(30ac) between said second pipe (3c) and a third flexible pipe (3a)
of smaller dianeter than said second piag so that the flowrate of
purge gas 47 is such that the speed of "said gas is greater than 1.5
ms, preferably greater than 3 nis, nore preferably greater than 5

ms, said ot i\ Lcation vial ves _(30ab, 30 ei ng ¢l osed;
and 5e. closp%g Saﬁ%EPIrS cdﬁﬁﬁﬁ?cé?ﬂghavgﬁVég(3@5%? %%?Vkéh1§apa
second and t K% @25epEs PseroBeym vihen dsaifdosegordppope (B)idmsliean

enpt i ed Isuffilagjlgaal yin?ﬁgo@ﬁ@é@r%mMo?@ﬂ%?iﬁﬁqﬁﬂgzgt@ft%::im—yl .
| et od accordi 0
gﬁgpagtgrYzegrE%e a?gs Pt orda 3%%@P€8°EBH§F¢5%55%9$IU%al|ty of
turntabl €5 (#refearbapged bh@tmﬁﬁusﬁamah?et ng@hl&fkaﬂﬁ%ﬁlaﬂﬁgﬁgﬁde
d fl bl iipe y exi
i pes are re&fﬁﬁﬁ* e PR X U SEPEBELY 3 P oy e, 2
flexible pi pf§VAFE aB69EIWRT efC PradfeldbPy Giehnshl d Fhe stetdodnect i on

and val ve debeaeg(&Baiact@mimgdpus&humdgélahgl Ve Sbetfolldif fluid,

I f sal Xi 20. 19. A’
ot hod_accor §raberablpo thiih 0GP A LLE w%far@sfeﬁmn
f1 exi bl & %i péae%bflrgt Vb EestPne Sdiedibdavekeesr itlabl 3)as agef ithed i n

clai m12. 25aaldAfmwwh@C@em&idwgf1teglghal m,a@s 0(31&' AN 1Red for
characterized_ EHF%hat at Iea second and third pipes

(3c, 3a) and er ab b&??l %ﬁ% ErgéBSHdaﬁﬁde?ﬁ?QjH¥‘§§§fe§ﬁlnga)
used for trahstefelhgwingsutcessivar ereppund on a sai d frustoconical

turntabl e of concave-BO9shapeas dehkped insCLald ddinection valves
15 (22a-22b-22¢c, 27a-27b-27¢), and disconnecting said first
and second connection and valve devices {13-1, 13-2) from
each other; '
b. injecting gas into the first end (3-1) of a first
flexible pipe (3b) from said support (1) and opening at
20 least one said first communication wvalve (30bc) between
said first flexible pipe (3b) and a second flexible pipe
(3c) assembled to the same said first connection and
valve device (13-1), the other said first communication
valves (30ac, 30ab) being closed; and then
25 c. closing said first communication valve (30bc)
between said first and second pipes (3b, 3c) when said
first pipe (3b) has been emptied sufficiently, and
preferably substantially completely emptied.

30 17. A method according to claim 16, characterized in that
after step c), said second flexible pipe (3c) is purged
completely by performing the following successive steps:

d. injecting gas from the support (1) into said
first end (3-1) of said second pipe (3¢) and opening said

35 first communication valve (30ac) between said second pipe
(3¢} and a third flexible pipe (3a) of smaller diameter
than said second pipe so that the flow rate of purge gas
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is such that the speed of said gas is greater than
1.5 m/s, preferably greater than 3 m/s, more preferably
greater than 5 m/s, sald other first communication valves
(30ab, 30bec) being closed; and

e, closing said first communication valve (30ac)
between saild second and third pipes (3c, 3a) when said
second pipe (3c¢) has been emptied sufficiently, and

praferably emptied substantially completely.

18. A method according to claim 16 or claim 17,
characterized in that said storage device comprises a
plurality of turntables (4-1) arranged one above ancther
on which, when all of said flexible pipes have been
purged sufficiently, said flexible pipes are rewound
until the second ends (3-6) of all of said flexible pipes
are above water, preferably with said first connection
and valve device {1i3-1) coming just under the lowest of

the turntables co-operating with one of said flexible

pipes.

19. A method according to claim 18, characterized in that
gsaid first flexible pipe (3b} is wound on a said convex

turntable as defined in claim 12.

20. A method according to claim 18 or claim 19,
characterized in that at least one of said second and
third pipes (3c, 3a) and preferably both of said second
and third pipes (3¢, 3a) used for transferring ligquid, is
(are) wound on a zaid frustoconical turntable of concave

shape as defined in claim 13.



