1 Line for transfer of fluid with clamping modules WO 2009/071591 describes a line for transfer of fluid
between two structures, one of which is a ship, comprising 5 catenary overhead cryogenic flexible piping
with two joining pieces. The two joining pieces are conne\ilted by a single connector-disconnector on the
line, which groups together into a single interface the service connection-disconnection and emergency
disconnection devices, which 10 therefore have a single surface or plane of separation. The system for

connection-disconnection qfithe tyvgrjo{r}jlagg%qe%i,s 3 clanpPiRs W'@ramﬁ hi&emtmsegf which permit

controlled opening in order to permit subsequent closure without manual reassembly, but which has the
15 disadvantage that it does not have a substantial spring cartridge, which provides a large clamping

force to make it possiygeziooahsrb3be fasers which are trapsmiited riardréeutsy by @ffghore transfer

lines, since it would pe very rgliqicult tc[) rearm this sprineg %?rt%lg% hZO. automzilltljcallyc%efor(? glfflt]hef closure
[ tRe end'Bf &8¢ ?oining

et o STIYGL Ures, " on Chls.a s
of the collar takes place. An isolation valve with a spheérical casing is Titteda
piece. This type bf vaReesmistitoesr A sadseartiad amightt dtethietdred pf thengranstar 1ineo while its form
involves a relatively ]%gﬁ@vw&%petwe@n e tyveiofithgmpicasiaspanding thadpag of fluid when an
emergency disconnection takes place. The invention eliminates these disadvantages by means of a line

for transfer of fluid bW 158Ut R esdbf G BBCH YV Het&ibdd Bipe, WUHaTc@H2EBSN that: the
valves are butterfly adges, hvehichrare fiited regpedtinelr atibhe oprosite free enosolkeitte joming 2

di sconnecti on and energency di sconnection devi ces, which
10 therefore have a single surface or plane of separation.
The system for connection-di sconnection of the two joining
pieces is a clanping collar, the kinematics of which
permt controlled opening in order to permt subsequent
cl osure w thout manual reassenbly, but which has the
15 disadvantage that it does not have a substantial spring
cartridge, which provides a large clanmping force to nake
it possible to absorb the forces which are transmtted, in
particul ar by of f-shore transfer lines, since it wuld be
very difficult to rearmthis spring cartridge
20 automatically before further closure of the collar takes
pl ace. An isolation valve with a spherical casing is
fitted at the end of each joining piece. This type of
val ve constitutes a substantial weight at the end of the
transfer line, while its forminvolves a relatively |arge
25 volunme between the two of them corresponding to a | oss of

fluid when an emergency di sconnection takes pl ace.

The invention elimnates these di sadvantages by neans of a
line for transfer of fluid between two structures, of the
30 above-described type, characterised in that:
- the valves are butterfly valves, which are fitted
respectively at the opposite free ends of the joining



pieces, and the manoeuvring shafts of which are driven by actuators; the connector-disconnector
comprises a flange on one of the joining pieces, and at least three clamping Smodules which are fitted on
the other joining piece, such as to be able to be attached to the flange and detached from it; and the
manoeuvring shafts of the butterfly valves pass radially between two clamping modules. 10 According to
the invention, it is now possible to use butterfly valves with double offsetting which are fitted very close to

one another, their manoeuigriigggggftgr%ipggimwm sggéggge_gplmpa%(trﬁrgely small volume

15 between the butterfly valves, as previously designed by the companies Eurodim and KSB
(W003/004925). Since the didt4RBe HetReEHRhE facks of the valves is too small to place a collar there for

controlled opening and  t he connect or-di sconnector conprises a flange on one
of the joining pieces, and at |east three clanping
5 nodul es which are fitted on the other joining piece,
such as to be able to be attached to the flange and
detached fromit; and
- t he manoeuvring shafts of the butterfly val ves pass
radially between two cl anpi ng nodul es.
10
According to the invention, it is now possible to use
butterfly valves with double offsetting which are fitted
very close to one another, their manoeuvring shafts being
di sposed such as to | eave only an extrenely small vol une
15 between the butterfly valves, as previously designed by
t he conpani es Eurodi m and KSB ( WO03/ 004925) .

Since the distance between the necks of the valves is too

small to place a collar there for controlled opening and
20 closure, the service connection-disconnection and

energency di sconnecti on manoeuvres are carried out by

ef ficient clanping nodules, the clanping forces being able

to be very substantial, therefore naking it possible to

have no interaction with the necks of the valves, and with
25 the nodul es extending substantially parallel to the axis

of the joining pieces.

The nunber of clanping nodul es shoul d be at |east three,
and should constitute a good conprom se between the need

30 to assure a clanping force which is distributed as well as
possible in relation to the flange of the opposite joining
pi ece, and the need to have enough space between two



20 closure, the service connection-disconnection and emergency disconnection manoeuvres are carried
out by efficient clamping modules, the clamping forces being able to be very substantial, therefore making
it possible to have no interaction with the necks of the valé(es, and with 25 the modules extending
substantially parallel to the axis of the joining pieces. The 'number of clamping modules should be at least
three, and should constitute a good compromise between the need 30 to assure a clamping force which is

distributed as well awgﬁﬁigge {rbr%gp'wptto tﬂﬁ% flagggégéhgfoqqpéitpvj,gir}i@g @éeqﬂ, qr}pethe need to have

enough space between two 3 modules to permit the passage of the two necks of the valves which
incorporate the man¥élV®Sg ¥hfl. GRS RRUAS & dvVeeh 88N dBEYiheBdvith #hiee to@REIamping modules,

which are preferablyrdistiibiuset angubrén5 sistadiatantly arpuner die ags fthe Iipipongdhe two joining
pieces are provided with means Vflﬁlr gﬁ)proach ang uail%iln wit maé(?J Iedngntsu?gcri |female elements
e

: e
positioned on the twg?ginlng pieces, SubhShd £ hey c -cgjp')esrafé %\/\e/een 'She Shother in order to ensure

that there is good positiorihg oiineyjoiriing pedd eelanie tofthé behey héfoge connection takes place. In
the attached drawings, which are provided purely by way 15 of example:

The two joi ning pieces are provided with nmeans for

approach and guiding, with nale elenents and femal e

el enents positioned on the two joining pieces, such that
10 they co-operate between one another in order to ensure

that there is good positioning of one joining piece

relative to the other before connection takes pl ace.

In the attached draw ngs, which are provided purely by way
15 of exanple:

- figure 1 is a schematic view of an installation for
transfer of fluid, according to the invention;

20 - figure 2 is a partial view where the connector-

di sconnector is in the connected position;

- figure 3 is a partial view where the connector-
di sconnector is in the disconnected position; and
25
- figures 4, 5 and 6 are cross-sectional views of a

cl anpi ng nodul e.

The installation for transfer of liquefied natural gas
30 between a liquefied gas tanker 1 and a floating term nal

2, which can be a discharge unit or a filling unit, which

itself is connected to the gas network by pipes which are



figure 1 is a schematic view of an installation for transfer of fluid, according to the invention; 20 -figure 2 is
a partial view where the connector- disconnector is in the connected position; figure 3 is a partial view
where the connectordisconnector is in the disconnected position; and 25 figures 4, 5 and 6 are
cross-sectional views of a clamping module. The installation for transfer of liquefied natural gas 30
between a liquefied gas tanker 1 and a floating terminal 2, which can be a discharge unit or a filling unit,

which itself is connegﬁe[dutgttgg %gg%%r,k Q}éﬁtgqss\e@ic&@r@gé]ﬁ{:uqtpg)grmeerSﬁpppg@%ises cryogenic

flexible piping 3 for communication between the tanks of the'two sar(;:ﬁs 1, 2. The catenary overhead
cryogenic flexible pipiRy FRARNbFEH R REIIRED bl 1RehABIE? OvhEBE7 My ghips 1, 2.

The catenary overhead cryogenic flexible piping 3 is
depl oyed and rewound by nmeans of a wheel 7 and a

5 connection-di sconnection winch 6 which is positioned, for
exanpl e, on the liquefied gas tanker 1, which w nch, by
neans of its connection-di sconnection cable 5, allows it
to be brought closer to, or taken further away fromthe
liquefied gas tanker 1. Figure 1 shows the transfer

10 system w th a connector-disconnector 4 providing the
connecti on between the tanks of the two ships 1, 2.

In figure 2, the piping consists of two rigid pipe joining
pi eces, with the joining piece 4.1 connected to the

15 nmanifold of the Iiquefied gas tanker 1 by nmeans of an
adaptation part, and with the joining piece 4.2 having a
flange 20 at its end, and being positioned at the end of
the flexible cryogenic piping. The cl anpi ng nodul es 14
whi ch can be seen in this view (at |east three of then

20 and are positioned for exanple on the joining piece 4.1,
make possi bl e the connection and di sconnection of the
transfer systemin service and in emergency operation by
| ocki ng and unl ocking relative to one another the joining
pieces 4.1 and 4.2, which bear respectively a guide bore

25 16 and a guide roller 18 by neans of a support 10, and a
gui de shaft 15 which acts as a male elenent, as well as a
guide fork 17 which acts as a fermale el enent by neans of a
support 11. Butterfly valves 13.1, 13.2, which are
posi tioned respectively on the joining pieces 4.1, 4.2,

30 and are represented here in the open position, permt
i solation of these two joining pieces after service or
energency disconnection, with the offsetting of the



5 connection-disconnection winch 6 which is positioned, for example, on the liquefied gas tanker 1, which
winch, by means of its connection-disconnection cable 5, allows it to be brought closer to, or taken further
away from the liquefied gas tanker 1. Figure 1 shows thegransfer 10 system, with a
connector-disconnector 4 providing the connection between the tanks of the two ships 1, 2. In figure 2,
the piping consists of two rigid pipe joining pieces, with the joining piece 4.1 connected to the 15 manifold

of the liquefied gas tapkar. 1 i MEansaAfan adaptatipn part.and with fhe joiing,piece .2 having a
flange 20 at its end, and beméq positioned at the end of the flexible cry(?genlc piping. The clamping

modules 14 which cah B¥ SdrRFRINiS vthl P 1BEst HeBWitREM)Y 28@nteard BositiBhEARor example on

the joining piece 4.1pmakenpestibledhercanisctioneand disgonmestionradhe dransfaesystentin service
and in emergency operation b){ lockin %pd L{%o?lfiﬂgtrelativpgo one anothebrlthetjﬂigir\ll%fabeces 4.1 and
5

4.2, which bear respg%h\'/é]l a gul%%s ore 2 and a gl?iae dllefis %/Sr%'eanes of a suppoF{PﬁLO, and a

guide shaft 15 whichbatteesnatrhalet etenidntt s welhas kegtidesetk pPsihichractd e a female element
by means of a suppofhdde Bitiertly ¥aless13 3, 3.2, whicargpogitionesh respraiivgly on the joining

pieces 4.1, 4.2, 30 and are represented here in the open position, permit isolation of these two joining
pieces after service 6PEh§enBd tisdHHeibh, Wi (e dRldHiRg JF'tRECS et Y& Tind Bhafts 12.1,
12.2 relative to the axisaapihegflowdildmenisialldwing the buttedlyf Valveata evedapwiriecanother when

they are being manoguyred AN NGIELYS MY §PoFSRIS R BN afdRieas PPS5IRIG g yolume

10 to provide a double sealing barrier at the end of the
overhead cryogenic flexible piping 3, further to
di sconnection of the transfer system in particular in an
enmergency. The power and delivery of the hydraulic supply
all ocated to the clanping nodul es 14 are great enough to

15 assure respectively the absorption of the forces caused by
the formation of a |layer of frost on the mechanica
el enents, and the inplenentation of rapid energency
di sconnecti on, even though the response tine for
i npl ementati on of the energency di sconnection of a

20 transfer systemw th catenary flexible piping need not
necessarily be as short as with a loading arm for
exanpl e. The said clanpi ng nodul es are positioned such as
to permt the passage of the manoeuvring shafts 12.1, 12.2
fromthe respective joining pieces 4.1, 4.2 towards the

25 hydraulic actuation, and are designed with kinenmatics
whi ch carry out nechani cal bl ocking by neans of a buttress
system which nakes it possible to accept any | oss of
hydraul i c energy wi thout this disturbing the connection,
and therefore the transfer.

30
The cl anpi ng nodul es 14, like the butterfly valves 13. 1,
13.2, have two distinct hydraulic control |ines, one of



5 between the two of them in the closed position. The manoeuvring shafts 12.1, 12.2 which are contained
in collars, pass radially to the joining pieces between two clamping modules 14. A third butterfly valve 19,
which is also represented in the open position, makes it pé)ssible 10 to provide a double sealing barrier at
the end of the overhead cryogenic flexible piping 3, further to disconnection of the transfer system, in
particular in an emergency. The power and delivery of the hydraulic supply allocated to the clamping

modules 14 are greglenQUGNIo-Lx ASSHEY "¢ ]GV eLLING %Qﬁ%@@ﬁa‘?f&ﬂef@Fc%‘éaused by the

formation of a layer of frost on the mechanical elements, and the implementation of rapid emergency
disconnection, even $§6YGIE thé HESH RS tin b iivpIhBatatRIeoPTheBieigéficy BIEFhREtion of a 20

transfer system withtcatemarysfighdble piptrghaeed nas mecrssaribyr ke asyshaihas iviisadesmng arm, for
example. The said clamping modules are positioned such as to permit the passage of the manoeuvring
shafts 12.1, 12.2 from the respective joining pieces 4.1, 4.2 towards the 25 hydraulic actuation, and are
designed with kifremBitigs vehigh Saemsotiheechanifat blddkiey by mbanstoigebafiress system, which

makes it possible to agrRREANYIPTDP! BYd@stiRanaramwithawd thisedistrbing the Genneation, and
therefore the transfer. 30 6 which Is connected to the service automaton for the service functions, and the

other one of which istéorineddd4o the Hi&nt AR AR bF MEBREGENL) fLAGIGLEEED). 5 Figure 3
shows the transfer lipesmn thestadgaiof agnaediat (omdiscopnectidry), podrthedyitesfly val\es 13.1, 13.2.

19 are therefore reprseesg@lt%(aaiq H’@ ﬁlé)s]epi%q%‘i%n.c \%ﬁg’tﬁl gis_&gppegti%%, 2 jloH”{itag piece 4.2 secured

to the flexible cryogenic unit 3 comes into 10 contact v Joining piece 4.1 connected to the manifold
of the liquefied §8s t&AREABY nibafs bhan fdPtBfoRiREE9 Avid thaasé &of et he

connection-disconnagiign winghds Whieh Is guisieidely §2e pullex & apg ig@diached tarthe end of the guide
shaft 15 forming an 15 integral part of thegguide system which ? a:;so cbonstituted by the guide bore 16,
éﬁ ble ¥ o

the guide fork 17, an%dﬁ%t i'dé)r}oﬂgf 38, whYdif ff%%sgi ncgocﬂﬂue &éi%hing before a

service connection takesplawecti on wi nch 6 which is guided by the pulley 8, and
is attached to the end of the guide shaft 15 form ng an

15 integral part of the guide systemwhich is al so
constituted by the guide bore 16, the guide fork 17, and
the guide roller 18, which nmake it possible to obtain good
positioning before a service connection takes pl ace
between the two joining pieces 4.1, 4.2. Further to an

20 energency di sconnection, the connection-disconnection
wi nch 6 al so provides the habitual function of a drop
brake, since in terns of manoeuvring, this enmergency
operation is assinmlated to a service disconnection by the
group of the correspondi ng devi ces on the connector-

25 disconnector 4. In the case of an energency di sconnection
procedure which requires a substantial distance between
the two ships, the cable 5 of the connection-disconnection
winch 6 is released after being conpletely unwound, so as
to prevent any risk of the cable being torn away at the

30 level of the transfer system



between the two joining pieces 4.1, 4.2. Further to an 20 emergency disconnection, the
connection-disconnection winch 6 also provides the habitual function of a drop brake, since in terms of
manoeuvring, this emergency operation is assimilated to a service disconnection by the group of the
corresponding devices on the connector- 25 disconnector 4. In the case of an emergency disconnection
procedure which requires a substantial distance between the two ships, the cable 5 of the

connection-disconnqgti&gr\g'g\cjﬂ6 is telaaged pller being, Fapniately UQ%"%@& SQrR%E0 Brevent any risk

of the cable being torn away at the 30 level of the transfer system. 7 Figures 4, 5 and 6 show the view in
cross-section of a cl&h PRy HbdREHR oRGiRY 8 ifIplaPiel GfSsyRhARRnOTA RERTEL 'Which ik 8§ pivot
connection around itgjounadls ¥1i @n the pupperteshwiish snsegweddoithe hasiy ekihe joiniaa 5 piece

4.1, has a fork joint? which is secuyred to.the end of its ro zttz haft 25 positioned .at the end of the
fork joint 24 makes i %gssﬁﬁ%ot%r?or?ngavé?\'/c?tﬁcdnsnesc?i%wv?n h l?:f c%%n%%f%g ??)d?;ge, WisieR'i€%so in pivot
connection at itsther ené rélativeltastha Haatykof Bien10 7diniMy piecess depaued the sHeft 26cind the

connecting rod 29, wijich is alsgginpivoicemagetiopsahits otheyid yith the thruster 30,around the shaft
27. This thruster 30, which is limited in its displacement downwards by support of the lower. part of its

large shoulder 42 in t9& §5/iRhBF btk RS 3BORSY BB dtGh Tt UBpRr PatPhy SR8 2RI Qoulder in
translation, relative taithé upperqarhetthengoverd328whighi itdelf s sdcwednn phe dore in the jaw 33, and

protects the spring CRiifidge, 32 whigh i %“%‘?g{é?dé: a‘hlee'%g‘? harg §f L%%“H&Eﬂo?o-t‘hgo connecting

rod 35, which is in pivot connection at one end with the jaw 33, around the shaft 34, and at the other end
around the shaft®6, iHs"A tePAletBp4nédt PESHEBENED \FhighicatPeame ihte ceptte Wittthe upper part

of the fin 37 of the joinjag Mecewi bras welliaspaigenyial st0r 88nection at its other end

with the thruster 30, around the shaft 27. This thruster
30, whichis limted in its displacenent downwards by
support of the |l ower part of its |large shoulder 42 in the

15 inner bore in the jaw 33, is guided on its upper part by
the small shoulder in translation, relative to the upper
part of the cover 31, which itself is secured in the bore
in the jaw 33, and protects the spring cartridge 32 which
is supported on the large bore of the thruster 30. A

20 connecting rod 35, which is in pivot connection at one end
with the jaw 33, around the shaft 34, and at the other end
around the shaft 26, has a |ateral stop (not represented)
whi ch can cone into contact with the upper part of the fin
37 of the joining piece 4.1, as well as a central stop 38

25 which can cone into contact with the jaw 33, which has
bl ocks 36 at its end. The shaft 25 is provided with two
rollers (not represented) at each of its ends, with a
small roller comng into contact with the slopes 39, 40 of
t he support guide 23, and a large roller which can cone

30 into contact with the upper part of the connecting rod 35.



25 which can come into contact with the jaw 33, which has blocks 36 at its end. The shaft 25 is provided
with two rollers (not represented) at each of its ends, with a small roller coming into contact with the
slopes 39, 40 of the support guide 23, and a large roller which can come 30 into contact with the upper
part of the connecting rod 35. 8 Figure 4 shows the clamping module in the open position, where the rod
22 of the jack 21 is in the recessed position, whereas the central stop 38 is in contact with the jaw 33

which is thus retaine'gli iBJP@ r@isbqgoagsipﬂg, @lrg%ipgd't HBﬁﬁilee }qu{iﬂg tBSéWnB&pﬁcgn4.2 towards the

joining piece 4.1 by means of the guide system of the Connector-disconnector, thus assuring the coaxiality
and plane-on-plane ¥6§izRt bBRVESH tRE tRb jbitng fecel 105ThE cld$ire&F8RE¥Hodule is initiated by

extension of the rod gasefttherjackizds vduch lgdveserise 40 the disacermenhot dia sbaftws, isuch that the
latter tends to be int?gr;i)osed befween the shafﬁ]ZG, 27.b means OE F]he retentian in th .h(ijg}h position of
u ned LN e ral.se

the shaft 27, which 1 5 male POSSi hig )}ﬁ1e cor?tarcﬂ)% ween the large roller SeBired o'its end, and the

upper part of theSaterakcognédtinp &sd Bewhich aistdgives risel wi the dispreefment ywarts of the
thruster 30 inside the here § H?%%%ﬁée@% 9ivijya Hiegrs tBe GoRRPIGSSIAN Qf i sPringerartridge 32,

with the inclination of the slopes 39, 40 of the support guide 23, combined with the contact of the lateral

stop of the connectifiP FE 85 Wit 1€ BPPEF bafe oft RESirRE T YrithE jbiRfhd BRI ht Yeriflg to close the
jaw 33 on the flange@Gatthenjophiagepieon 25t 2 Heiguee b shaws te postiongofthecdifferent elements of
the module when the jaw 33 comes into contact by means of its blocks 36 with the flange 20 of the joining

piece 4.2,
10 The closure of the nodule is initiated by extension of the

rod 22 of the jack 21, which gives rise to the
di spl acenent of the shaft 25, such that the latter tends
to be interposed between the shafts 26, 27, by means of
the retention in the high position of the shaft 27, which
15 is made possible by the contact between the large roller
secured to its end, and the upper part of the |ateral
connecting rod 35, which also gives rise to the
di spl acenment upwards of the thruster 30 inside the bore in
the jaw 33, thus giving rise to the conpression of the
20 spring cartridge 32, with the inclination of the slopes
39, 40 of the support guide 23, conbined with the contact
of the lateral stop of the connecting rod 35 with the
upper part of the fin 37 of the joining piece 4.1, tending
to close the jaw 33 on the flange 20 of the joining piece
25 4.2.

Figure 5 shows the position of the different elenments of

t he nodul e when the jaw 33 cones into contact by neans of

its blocks 36 with the flange 20 of the joining piece 4.2,
30 which is thus clanped against the joining piece 4.1. In

this position, the small roller at the end of the shaft 27



30 which is thus clamped against the joining piece 4.1. In this position, the small roller at the end of the
shaft 27 9 is situated at the level of the slope 40 of the support guide 23, whereas the spring cartridge 32
is compressed. As shown in figure 6, an additional extensjon displacement 5 of the rod 22 of the jack 21,
until its fork joint 24 comes into contact with the central stop 38, allows the shaft 25 to go in line with the
plane which passes via the shafts 26, 27. Since the spring cartridge 32 is still compressed, the force

which it exerts downwards according,1Q mﬁltz g@gp%ﬁxils”gag?gétepg@sigl@ tpnléloghrgtﬂg_,lqnematics

mechanically by buttressing, since the shaft 25 can no longer be displaced out of line with the plane which

passes via the shaft§ 9649 73githdtetheasctiditofid REKCAT lifrbdg8ctR%e betHBEES $@fleh are
absorbed 15 by the jaw 33. During a transfer, the blocked position of the jaw is thus assured, even in the
event of a hydraulic upp fault, in Particplarf)at th Ig\é%l. ?f. tgeAF‘Clé 2,[1. r']l'she reo egim%ése%ﬁinitiated by
the retraction of the 20 ro o* the j'a%& ZefL, Which glves', 15818 th& e e o blﬁtressmg of the
kinematics of theébsystent, gy digplatraént betheastkaf2 25 auttdfllinet withahé plan@iviiéh passes via the

shafts 26, 27, made pgggible hydneans & theiretention InRASien of e sbaftAq Bydhe ge contact of the

small roller which is secured to its end, against the slope 40 of the s#ﬁéort guide 23. The continuation of
the retraction of the FOtF2Y AL FadO21 il O Ris¥ I ph AR b A M oPRRSEH A @iddd 29, to
the displacement of #teashaft 24, which iSi 3k guidesl by thexgootaat af dige sa2all wolkeriwhich is secured to

:Lsﬂ‘jgg’cg“h the slopg3, PLLIG §UPPRE QU @3 uh MaKIaQ & RSHBIGHRHARE NG BMEPRgANY
10 to its central axis makes it possible to block the
ki nemati cs nmechanically by buttressing, since the shaft 25
can no | onger be displaced out of line with the plane
whi ch passes via the shafts 26, 27 without the action of
the jack 21, irrespective of the forces which are absorbed
15 by the jaw 33. During a transfer, the bl ocked position of
the jaw is thus assured, even in the event of a hydraulic

supply fault, in particular at the level of the jack 21.

The reopening is thus initiated by the retraction of the

20 rod 22 of the jack 21, which gives rise to the rel ease
frombuttressing of the kinematics of the system by
di spl acenent of the shaft 25 out of line with the plane
whi ch passes via the shafts 26, 27, nade possible by neans
of the retention in position of the shaft 27 by the

25 contact of the small roller which is secured to its end,
agai nst the sl ope 40 of the support guide 23. The
continuation of the retraction of the rod 22 of the jack
21 gives rise, in particular by nmeans of the connecting
rod 29, to the displacenent of the shaft 27 which is

30 qguided by the contact of the small roller which is secured
toits end, with the slope 39 of the support guide 23,
thus nmaking it possible to raise the jaw 33. Any influence



10 of gravity according to the position of the jaw 33 on the joining piece 4.1 is controlled by the contact of
the small roller with the slopes 29, 30 of the support guide 23. 11 CLAIM 1.Line for transfer of fluid
between two structures, one of which is a ship, comprisi gcatenary overhead 5flexible piping (3) with two
joining pieces (4.1, 4.2) with free ends and connected bﬁ single connector-disconnector (4) on the line,
which groups together into a single interface, such that the joining pieces have the same surface of

separation, 10the se(ngcGrcgﬂn[eytlggcggaq)%eqt&pq ﬂgd &ggl{qe&gyoqlsgcﬂgn?gVQrégegquer%hg stop valve

being fitted in each joining piece, characteriséd in t
joining piece 4.1 is control | ed by the contact of the

small roller with the slopes 29, 30 of the support guide

23.



the valves are butterfly valves(13.1, 13.2) with manoeuvring shafts (12.1, 12.2), which are 15fitted
respectively at the opposite free ends of the joining pieces (4.1, 4.2), and the manoeuvring shafts (12.1,
12.2) are driven by actuators; the connector-disconnect(i{ comprises a flange 20(20) on one of the joining
pieces (4.1, 4.2), and at least three clamping modules (1 %WhiCh are fitted on the other joining piece,
such as to be able to be attached to the flange and detached from it; and 25-the manoeuvring shafts
(12.1, 12.2) of the butterfly valves(13.1, 13.2) pass radiglly, kgtween two clamping modules (14).

1. Line for transfer of fluid between two structures,
one of which is a ship, conprising catenary overhead
5 flexible piping (3) with two joining pieces (4.1,
4.2) with free ends and connected by a single
connect or-di sconnector (4) on the line, which groups
together into a single interface, such that the
j oi ni ng pi eces have the same surface of separation,
10 t he service connection-di sconnecti on and energency
di sconnecti on devices, a stop valve being fitted in
each joining piece, characterised in that:
- the valves are butterfly valves(13.1, 13.2) with
manoeuvring shafts (12.1, 12.2), which are
15 fitted respectively at the opposite free ends of
the joining pieces (4.1, 4.2), and the
manoeuvring shafts (12.1, 12.2) are driven by
act uat ors;
- t he connector-di sconnector conprises a flange
20 (20) on one of the joining pieces (4.1, 4.2),
and at | east three clanping nodul es (14) which
are fitted on the other joining piece, such as
to be able to be attached to the flange and
detached fromit; and
25 - t he manoeuvring shafts (12.1, 12.2) of the
butterfly valves(13.1, 13.2) pass radially
bet ween two cl anpi ng nodul es (14).



