WD 2004/ 036106 PCT/ EP2003/011424 " Pi pe connector for
cryogeni ¢ use". DESCRIPTION The present invention

W@ 098084186 a pi pe connector for cryogeni c use, PEEEP2003011424
destined to the transfer of fluid at very | ow
tenperature, in particular |liquefied natural gas. In
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the two |lengths of piping of the connector that is
connecY®&tibig Iyl can thus deternine the inperfect

joining oi“h&l%equgc?([&iuﬂﬁﬁg L4 A0G6S Bt L@t f(gretﬂgl:&ﬁ)liﬂg of

piping destined to the transfer of fluid products at very low temperature , for
instance LNG (liquefied natural gas), must have specific requirements.

In such case, in fact, there is a serious thermal problem due to the fact
that, while the field for the extraction of the fluid is provided with equipment
suitable to keep the fluid inflow piping at very low temperature, a similar
equipment is not available on the ship for its transport, so that the piping that
receives the fluid at very low temperature is unavoidably at a higher
temperature, in short at room temperature.

The different temperature of the two pipings, and consequently of the
two lengths of piping of the connector that is connected with them, can thus

determine the imperfect joining of the terminal flanges of the two lengths of
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means f orIn viewd |Whah@esgmbed above, scope of the present invention is to
provide a quick-coupling connector for piping destined to the transfer of
20 fluids at very low temperature, in particular liquefied natural gas, that solves
the above-mentioned problems.

According to the invention a connector has thus been provided
comprising a first and a second length of piping provided with respective
closing valves and destined to be fastened, respectively, to a fluid inflow

25 - piping and to a fluid receiving piping and a quick-coupling mechanism
mounted onto the second length of piping and comprising a circumferential
sequence of jaws that are suitable to provide a firm front coupling between
terminal flanges of the two lengths of piping , and means for the driving of
the jaws, characterised in that each one of said length of piping is surrounded

30 by.an external coating band that defines with said lengths of piping a
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20 corresponding internal ring of the terminal flange of the other length of

piping.
In order to allow the back-flow of the gases generated by the expansion

of the fluid at very low temperature inside the tank of the ship the external
rings of the terminal flanges of the two lengths of piping are provided with a

25 circumferential sequence of double valves that are made up of two axially
lined up valves that when the coupling is uncoupled are elastically
maintained in closing position whereas when the coupling is coupled they
are automatically biased in an opening position from which they can be
moved apart upon command for their return to closing position. For instance, -

30 a bar projecting from one of the two valves works as a spacer between the
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connector in transversal section according to the

| i ne | kevident fromgithafodowing detailed‘ description of an embodiment thereof
that is illustrated as a non limiting example in the enclosed drawings, in

20 which:

' Figure 1 shows a connector according to the invention in coupled
condition, as axially sectioned along the line I-I in Figure 2;
Figure 2 shows said connector in transversal section according to the
line II-IT in Figure 1;

25 Figure 3 shows in axial section as in Figure 1 the magnified detail of the
coupling zone of the connector in coupled condition with the double valves
which regulate the back-flow of the gases in opening position;

Figure 4 shows the same magnified detail of Figure 3, still with the

connector in coupled condition but with the double valves in closing

30 - position;



25 Figure 3 shows in axial section as in Figure 1 the
magni fied detail of the coupling zone of the

w@oovaesdios i n coupl ed condition with the doubl BC/EP20683011424
whi ch regul ate the back-fl ow of the gases in opening
position; Figure 4 shows the sane magnified detail of
Figure 3, still with the connecsor in coupled
condition but with the double valves in closing 30
position; WD 2004/ 036106 PCT/ EP2003/011424 -5 Figure
5 shows the negnified detail of one of the double
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gas ba exter uct 4. The two ducts 10 and 11
lare 20 ri dihdlcgnmstim@aoaghrisys tvot lengthnad piping nyendlP, redpattively

5 0 ERRE B2 g nternal ring 13 festened o

rT Ih ggt &g 1; fxﬁlteea%@h 51091;;1@1% 868 eha@b up Beaesk@hNductUE fastbed to the
externa ?11queﬁed fluid inflow duct 3 and of a coaxial external duct 11
fastened to the gas back-flow external duct 4. The two ducts 10 and 11 are

20 rigidly connected by a terminal flange 12 that is in turn made up of an
internal ring 13 fastened to the end of the internal duct 10 and of an external
ring 14 fastened to the end of the external duct 11. The two rings 13 and 14
are rigidly fastened to each other so as to define a common flat coupling
front for the entire flange 12.

25 The length of piping 9 is in turn made up of an internal duct 15 to which
through an expansion joint 24 (made up of a piston 31 and of a cylinder 90
freely sliding one inside the other) the duct 5 for the receiving of the

- liquefied fluid product is fastened and of an external coaxial duct 16 that is

fastened to the platform 1 of the ship and from which the duct for the back-

30 flow of gas 6 extends externally. The two ducts 15 and 16 are connected



are rigidly fastened to each other so as to define a
comon flat coupling front for the entire flange 12.
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that fornms with the external duct 11 an
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the i ntcﬁ)rs&%] V&%C’}Z T Mntrollable by an external driving organ 28 through
20 a cardanic transmission 29 that passes through both the internal duct 15 and
the external duct 16.
Around the length of piping 9 a coating band 30 is arranged and rigidly
fastened to the length of the same piping, that is fastened to the platform 1
and that forms with the external duct 16 an air interspace 32. The cardanic
25 transmission 29 passes also through the coating band 30, thus leaving the -
driving organ 28 outside of it. The terminal flange 17 has in turn an extemnal
annular extension 33, than radially projects out of the coating band 30.
The coating band 30 serves also as a support for a quick-coupling
mechanism 34, that is made up of a revolving ring 35 opportunely set in

30 action with means that are not shown, a circumferential sequence of jaws 36



the external duct 16. Around the length of piping 9 a
coating band 30 is arranged and rigidly fastened to
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of pi pi a 15 pistaon 40thrust by a spring
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12 and 17 a sequence of double valves 43 (only one shown in Figure 1) is
distributed, each one of which, as best shown in Figures 3 and 5, is made up
of one first valve 44 carried by the flange 12 and of a second valve 45
* carried by the flange 17 and axially lined up with the first one.

The valve 44 has a valve body 46 fastened to the flange 12 and a plug
47 slidingly mounted onto a stem 48 and biased into closing position by a
spring 49. The valve 45 has in turn a valve body 50 slidingly housed in one
housing of the flange 17 and a plug 52 slidingly mounted onto a stem 53 and
biased into closing position by a spring 54. A spacing bar 55 is located as an
axial extension of the stem 53 of the valve 45 on the side facing the valve 44

in order to maintain the plug 47 of the valve 44 and also the plug 52 of the



Along the circunference of the external rings 14 and
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wo 204036143 (only one shown in Figure 1) is PCT/EP2003/011424
di stri buted, each one of which, as best shown in
Figures 3 and 5, is made up of one first valve 44
carried by the flange 12 and of.g@ second val ve 45
carried by the flange 17 and axially lined up with the
first one. The valve 44 has a val ve body 46 fastened
to the flange 12 and a plug 25 47 slidingly nounted

onto a _siein.48 and biased into closing.positi,on by..a
opr i ng 45 4 Spdife PhERGRub R B S RRR) i R0 b osifon
sl i di ngFieuheBsed 5)MmeaeitioR Gtssh 18 s@im §héh dgpakigesehde @MBe bar
a plug 52 slidingly nmounted onto a stem 53 and bi ased

into clP8sigrRsVIR B sivedodis S0nyba A7 extends Brehprolagts upHo 2
i s |ocated, asuans tﬂ’ﬁk@rlazeae%jﬁaqg{gﬁqug%@é a hP@écﬁ&%Hﬂééo%id%fder 60

the val've 45 on the si e va
order tiastemmilnd therpldtfoempl.ug 47 of the valve 44 and al so

t he plug f. the 2004/ 036106 PCIT/ EP2003/011424 . .
-8 val ve %asgﬁ bS‘E%‘?ﬁvﬁgafﬁ&‘&anW% ?H%‘V%g%‘#e%(% B fheir

i N couphegfasiendl bitBdlextémbOti L5 S B8 Hade 17 shdad dhd dadft valve
fromthe stem 53 in opposite sense to the bar 55,

i nt egr &Py SMKiguek & 2pdoke body 50, a bar 57 extends

t hat proj . ' [

L o LS L By B Tl Bl R s
1 ast enéutemneal fifpel Hofithe diangel 17 with shdicende kHeafaster:t tariee same

arranged arou their e

st ngii e %Qa%et\é%émveaﬂﬁﬁg% 93 st ?Wegﬁbe@m?%?iaﬁa of the

to the mage ¥V erRghe2idHIHELSS 6f @B htEhal SAES of the
el astic bellows 92 are arranged around the centra

neck 94lapge Y'h@'igres § aeebhal ring 18 of the flange 17
W th thei rAdﬁRl%%lallt Q%ﬁﬂfc%%hgxgggg gxgd %‘ grefﬁgﬂﬁ}{' ienctglﬁ)ge%l be é:elﬁ the
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agal nStclotsfﬁ% p\égllti\o/r?,sasza?soa%ﬁg tvgo7 Valves 44 and 45 of the double valves 43. In
20 fact in such situation the spacing bar 55 has not any effect on the plugs 47
and 52, which are subject only to the action of the respective springs 49 and -
54,
When the connector is coupled the two flanges 12 and 17 are locked in
tight front contact by the jaws 26 of the quick-coupling mechanism 34
25 (position of Figures 1 and 3) and the valves 44 and 45 of all the double
valves 43 are automatically opened due to the effect of the action of the
spacing bar 55, as shown in Figures 1, 3 and 5. The piston 40, thrust by the
spring 41, biases the central neck 94 of.the internal ring 18 of the flange 17
into tight front contact with the corresponding internal ring 13 of the flange

30 12 thus assuring the watertightness of the coupling between the internal



respectively. Wen the connector is uncoupled the two

mai n val ves 20 and 27 are in closing position, as
w@b®a/osdies t wo val ves 44 and 45 of the doubl e veCT/EB2048011424

In 20 fact in such situation the spacing bar 55 has

not any effect on the plugs 47 and 52, which are

subject only to the action of the-respective springs

49 and 54. \Wen the connector is coupled the two

flanges 12 and 17 are locked in tight front contact

by the jaws 26 of the quick coupl i ng mechani sm 34 25
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emperature. The watertightness of the coupling between the internal rings of

the flanges 12 and 17, where it is easier that losses of contact due to the

20 difference in temperature between inside and outside take place, is assured
as already said by the thrust of the spring 41. The expansion joint 24 is made .
in such a way so as to assure at such stage a thrust upward equal and
opposite to the separation force of the flanges 13 and 18 exerted by the
pressure of the fluid in transfer stage. The possibility to set in action the

25 main valves 20 and 27 is finally guaranteed by the cardanic transmissions 22
and 29.

Once the transfer has been carried out, in the first place the main valves

20 and 27 get closed. Then the fluid is input into the cylinder 60 above the
piston 58 in order to allow the latter to overcome the action of the spring 59

30 and therefore to determine the descent of the bar 57 and the consequent
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cylinders 66 transversally to the axis of the

connector 7 fromthe opening position of Figures 2
w@eah483¢106 t he cl osi ng one of figure 4, in whi cPCT/RR200%5011424

af oresai d covers 64 are overl apping the respective

val ves 45 for their watertight closing. WO

2004/ 036106 PCT/ EP2003/ 011424 _111 CLAIMS 1.

Connector for piping destined to the transfer of f|UId

at very low tenperature, in particular |liquefied

natural gas, conprising a first and a second |ength

of piping (8, 9) provided MAtgLégaEective cl osi ng
valves (20, 5 27) and destin e fastened,

respect i vel gondedtod fg fihiAg destned @ the M@néfef bfcnsid af varntow
fluid and to a piping (6) for the rece|V|ng of the
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the | awsup hn‘gf}ﬁ’édhﬁﬁl@rh'@fg%blﬁltéd'@ﬁo eRCRcAHIE eRdth 98bihing (9) and
I engths of pipin IS surrounded by an external

coat i NgOIBRNENE zglrcm&rqnﬁak segafrica o8 amist(ROsthpicpre étﬁtﬂv}?sto

of |
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(9) sepyhn th%ﬁlaﬁoc%t'lﬂg ®hhd {2@ 3Gahst REhedwER YR Ué’i@ths of piping

mechanism (34). 2. Connector according to claiml

char ace &rirsely mukatmg indesFppcE €2 nidAAlthe tWoaegtng bars (43)30)
are s “Q%n ggsgil %&B%hﬁ{blﬂfé‘ﬁ ‘fg?ea{aﬁ&#a%%n{sléz Sz%i)f?ratﬂg Fbﬂs&&ssmn

an 20 ex rna are ye ive

15f ast enefltht end@tivn tos&d _RIsinguailves {20, 27pindlas t:oanﬁxg Haad (303 of the
at very low tenp ure and to

i nfl ow of he fluj ra n
ext er n%ﬁcoe@ fld-%tlé @her‘%)as aégen%fe%r $3d gipigk-coupling
passaggle@lflarﬁgrg@ﬁack gas generated by thernal
expansion of said fluid at very |low tenperature into

the tank Eh@enneeieiscesding fo daith t.rrhpractensddinghaishidrtpmgnal
(18) ohalgg%% (Efr % Qr%lsugélvl?igg into an internal ring (13, 18) and into an

20 external ring (14, 19) that are respectively fastened to an internal duct (10,
15) destined to the inﬂow of the fluid at very low temperature and to an
external coaxial ducts (11, 16) destined to the passage of flow-back gas
generated by thermal expansion of said fluid at very low temperature into
the tank that receives it, and that the internal ring (18) of the terminal flange

25 (12) of said length of piping (9) is subject to an elastically yielding axial
thrust against the corresponding internal ring (13) of the terminal flange (12)
of the other length of piping (8).

3. Connector according to claim 2, characterised in that said axial thrust
is provided by a piston (40) housed inside a cylinder (42) and biased by a
30 -spring (41).



25 (12) of said length of piping (9) is subject to an
elastically yielding axial thrust against the
weoronesqpondi ng internal ring (13) of the termPEi/EP2003/011424
flange (12) of the other length of piping (8). 3.
Connector according to claim2, characterised in that
.said axial thrust 1is provided-hy-a piston (40) housed
inside a cylinder (42) and biased by a 30 -spring
(41). WD 2004/036106 PCT/ EP2003/011424 -12 4.
Connector according to claim2, characterised in that
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(20, 27) are made up of cardanic transm ssions t

are i nthen fwdlewpth of said spacing bar (55) and therefore to allow the movement
of the two valves (44, 45) in closing position.

20 7. Connector according to claim 2, characterised in that said
mechanisms (22, 29) for the transmission of the motion to said closing
valves (20, 27) are made up of cardanic transmissions that are interposed
between said closing valves (20, 27) and respective external driving organs
(21, 28).

25 8. Connector according to claim 1, characterised in that said second
length of piping (9) is provided with a cover (61) that is movable
transversally to the axis of the connector (7) between an opening position
and a closing position of the input mouth of the internal duct (15) of the
aforesaid length of piping.

30 9. Connector according to claim 8, characterised in that said second
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