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CONNECTION DEVICE FOR CONNECTING TWO FLUID CIRCUITS

Technical Field

The invention relates to the field of connection devices for connecting two
circuits of dangerous fluid. The invention relates more specifically to
connection/disconnection elements permitting a conduit filled with liquefied natural
gas (LNG) to be connected and disconnected without the risk of an explosive or

dangerous atmosphere being generated.

Technological background

The transfer of LNG is carried out by means of pipes, in particular flexible
pipes. Each pipe comprises a connector which is designed to cooperate with the
connector of the other pipe. The connection of two connectors forms a sealed

passage between the pipes, thus permitting the transfer of fluid.

The vaporization of LNG in the case of leakage requires the use of a
connection device having a high degree of security for the transfer of fluid. In
particular, it is important to avoid an explosive atmosphere being formed in the case
of leakage from the closing members, including during the connection or the

disconnection procedure.

The document US2005/0103387 discloses a connection device comprising
a male connector and a female connector. The document US4,826,354 discloses an

underwater pipeline for the transfer of LNG.
Summary

According to one embodiment, the invention provides a connection device
for connecting two fluid circuits, the connection device comprising a first connector
designed to be mounted on a first fluid circuit and a second connector designed to

be mounted on a second fluid circuit, wherein each connector comprises:

- a fluid conduit having a first end designed to be mounted on the fluid
circuit and a second end designed to cooperate with the second end of the conduit
of the other connector to form a fluid passage between the first connector and the

second connector,
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- a first valve located in the fluid conduit and capable of selectively sealing

or opening an internal space of the fluid conduit,

- a second valve located in the fluid conduit between the first valve and the
first end of the connector and capable of selectively sealing or opening the internal

space of the pipe,

- wherein the internal space of the fluid conduit comprises a buffer space

defined by an inner wall of the fluid conduit, the first valve and the second valve,

- a first actuator capable of actuating the first valve between an open
position opening the conduit and a closed position sealing the fluid conduit in a

sealed manner,

- a second actuator capable of actuating the second valve between an
open position opening the conduit and a closed position sealing the pipe in a sealed

manner,

the connection device further comprising a coupling element capable of
sealingly coupling the two connectors in a coupled position, such that the internal
spaces of the fluid conduits of the two connectors are sealingly connected in the
region of the second ends of the pipes and form, between the first valves of the two
connectors, an inter-connector space which is sealed relative to the outside of the

fluid conduits.

According to embodiments, such a connection device may comprise one or

more of the following features.
According to one embodiment,

- one of the connectors comprises a flushing gas inlet discharging into the
buffer space and designed to be connected to a source for supplying flushing gas

and capable of injecting flushing gas into the buffer space of the connector, and

- one of the connectors comprises a gas and/or liquid outlet discharging
into the buffer space and capable of evacuating the gas and/or the liquid contained

in the buffer space of said connector.
According to one embodiment,

- one of the connectors comprises a flushing gas inlet discharging into the

conduit between the first valve and the second end of said connector and designed



10

15

20

25

30

to be connected to a source for supplying flushing gas and capable of injecting

flushing gas into the inter-connector space, and

- one of the connectors comprises a gas and/or liquid outlet discharging
into the conduit between the first valve and the second end of said connector and
capable of evacuating the gas and/or the liquid contained in the inter-connector

space.

According to one embodiment, the flushing gas inlet and the gas and/or

liquid outlet are located on one and the same connector.

According to one embodiment, the flushing gas inlet and the gas and/or

liquid outlet are located on two separate connectors.

According to one embodiment, the second actuator cooperates with the first
valve for the automatic mechanical control of a closed state of the first valve with a
closed state of the second valve and for the automatic mechanical control of an

open state of the second valve with an open state of the first valve.

Such an automatic mechanical control may be implemented by different
elements, for example by means of a plunger and restoring springs when the valves
are able to be switched by translation, or even by means of gears, pinions and
racks, helicoidal cams or other mechanical connecting means, in particular when at

least one of the valves is able to be switched by rotation.

According to one embodiment, the connection device further comprises a
locking member automatically mechanically controlled with the first valve and
cooperating with the second valve for the automatic control of a closed state of the
first valve with a locked state of the second valve and for the automatic control of an

open state of the first valve with an unlocked state of the second valve.
According to one embodiment, the first valve of each connector comprises:
- a first valve seat fixed in the internal space of the pipe,

- a first flap valve which is mobile in translation in the direction of the fluid
conduit relative to the first flap valve seat and designed to cooperate with the first
flap valve seat on the side of the second end of the conduit in order to seal the fluid

conduit of the connector in a sealed manner,
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- a first restoring element capable of exerting a first restoring force pushing
back the first flap valve against the first flap valve seat in the direction of the second

end of the conduit in the absence of opposing force,

and the first actuator of each connector comprises a first activation rod
protruding from one face of the first flap valve opposing the buffer space. The first
activation rods of the two connectors are designed to cooperate in abutment when
the connectors are moved toward one another. The abutment of the first activation
rods blocks the movement of the first flap valves toward one another without
preventing the movement of the connectors toward one another. This blockage of
the movement of the first flap valves toward one another is carried out counter to the
first restoring force of each first flap valve. Thus, in the coupled states of the two
connectors, the abutment of the first activation rods maintains the first flap valves at

a distance from the first flap valve seats.

According to one embodiment, the second valve of each connector

comprises:

- a second flap valve seat fixed in the internal space of the fluid conduit

between the first flap valve seat and the first end of the fluid conduit,

- a second flap valve which is mobile in translation in a direction of the
conduit relative to the second flap valve seat and designed to cooperate with the
second flap valve seat on the side of the second end of the conduit in order to seal

the fluid conduit in a sealed manner,

- a second restoring element capable of exerting on the second flap valve a
second restoring force pushing back the second flap valve against the second flap
valve seat in the direction of the second end of the conduit in the absence of

opposing force,

and the second actuator of each connector comprises a second activation
rod extending between the first flap valve and the second flap valve, the second
activation rod of each connector being designed to transmit the displacement of the
first flap valve to the second flap valve in order to push back the second flap valve
against the second restoring force of the second flap valve in response to the
displacement of the first flap valve when the two connectors are moved toward one
another in order to couple said connectors such that, in a fully connected position of

the two connectors, the thrust of the second activation rods on an internal face of
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the second flap valves opposite the first flap valves maintains the second flap valves

at a distance from the second flap valve seats.

According to one embodiment, the connection device further comprises a
blocking mechanism capable of blocking the relative translation of the connectors,
on the one hand, in the fully connected position and, on the other hand, in an
intermediate connected position, the intermediate connected position being located
between a disconnected position and the fully connected position, the disconnected
position corresponding to a position in which the connectors are unconnected and
the valves of each connector are closed, the intermediate connected position being

characterized by:
- the fluid conduits being sealingly connected to one another,

- the first valves of each connector being open such that the buffer spaces

of the two connectors are in communication with one another,

- the second valves of each connector being closed and sealing the fluid

conduits.

According to one embodiment, the blocking mechanism is also capable of
blocking the relative transiation of the connectors in a pre-connected position
located between the disconnected position and the intermediate connected position,
the pre-connected position being characterized in that the connectors are sealingly
connected to one another and the first and second valves of each connector are

closed.

According to one embodiment, the mechanism for blocking the relative

translation of the connectors comprises:

- a cylindrical ring, for example mounted freely in rotation, on the conduit of

the first connector, the ring being provided with a groove,

- a lug which is complementary to the groove, fixed to the second
connector, for example located on an external lateral face of the conduit of the

second connector,
and the groove comprises:

- an insertion section, one first end thereof forming an opening of the

groove on a portion of the ring, the opening of the groove being designed to receive



10

15

20

25

30

the lug, the insertion section extending in a direction which is not transverse to the

direction of the fluid conduit of the first connector,

- optionally, a first blocking section extending in a circumferential direction
of the fluid conduit of the first connector from the insertion section, the first blocking
section being designed to block the movement in translation of the connectors

toward one another in the pre-connected position,

- optionally, a first connecting section extending in a direction which is not
transverse to the direction of the fluid conduit of the first connector from the first

blocking section,

- a second blocking section extending in a circumferential direction of the
fluid conduit of the first connector from the first connecting section or from the
insertion section, if the first sections above are dispensed with, the second blocking
section being designed to block the movement in translation of the connectors

toward one another in the intermediate connected position,

- a second connecting section extending in a direction which is not
transverse to the direction of the fluid conduit of the first connector from the second

blocking section,

- a coupling section extending in a circumferential direction of the fluid
conduit of the first connector from the second connecting section, the coupling
section being designed to block the connectors in a fully connected coupled

position.

According to one embodiment, the invention further provides a transfer
system for a fluid product, the system comprising a marine vessel, a first pipeline
and a second pipeline connected together by a connection device as set forth
above, the pipelines being arranged so as to connect a tank installed in a hull of the
marine vessel to an offshore or land-based storage installation. In one embodiment,
the transfer system comprises a pump to drive a flow of cold liquid product through
the insulated pipelines from or to the offshore or land-based storage installation or

from the tank of the marine vessel.

According to one embodiment, the invention further provides a use of the
connection device as set forth above to connect two pipelines, each comprising a

connector of the connection device, wherein:
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- the two fluid conduits are coupled in a coupled position in which the
internal spaces of the fluid conduits of the two connectors are connected in the
region of the second ends of the pipes so as to form a sealed passage between the

fluid conduits of the two connectors,

- the first valve of the first connector is opened so as to open the internal

space of the fluid conduit of the first connector,

- the first valve of the second connector is opened so as to open the

internal space of the fluid conduit of the second connector,

- the second valve of the first connector is opened so as to open the

internal space of the fluid conduit of the first connector,

- the second valve of the second connector is opened to as to open the

internal space of the fluid conduit of the second connector.

According to one embodiment, the opening of the first valves is

simultaneous in the two connectors.

According to one embodiment, the opening of the second valves is

simultaneous in the two connectors.

According to one embodiment, the use further comprises, between the
opening of the first valves of the two connectors and the opening of the second

valves of the two connectors:
- the opening of the flushing gas inlet,
- the opening of the gas and/or liquid outlet,

- the injection of flushing gas into the buffer spaces of the two connectors

and into the sealed passage via the flushing gas inlet,

- the simultaneous evacuation of the gas contained in the buffer spaces of
the two connectors and in the inter-connector space via the gas outlet so as to fill

the flushing gas into the entire space between the second valves.

According to one embodiment, the invention further provides a use for
disconnecting two pipelines, each comprising a connector of the connection device,

wherein:
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- the second valve of a first connector is closed in order to seal the fluid

conduit of the first connector,

- the second valve of a second connector is closed in order to seal the fluid

conduit of the second connector,

- the first valve of the first connector is closed in order to seal the fluid

conduit of the first connector,

- the first valve of the second connector is closed in order to seal the fluid

conduit of the second connector,
the second ends of the fluid conduits are separated.

According to one embodiment, the closure of the first valves is
simultaneous in the two connectors. According to one embodiment, the closure of

the second valve is simultaneous in the two connectors.

According to one embodiment, the use further comprises, between the
closure of the first valves of the two connectors and the separation of the second

ends of the pipes of the two connectors:
- the opening of the flushing gas inlet;
- the opening of the gas and/or liquid outlet;

- the injection of flushing gas into the buffer spaces of the two connectors

and into the inter-connector space via the flushing gas inlet,

- the simultaneous evacuation of the gas contained in the buffer spaces of
the two connectors and in the inter-connector space via the gas outlet so as to fill

flushing gas into the entire space between the second valves.

Certain features of the invention are based on the idea of improving the
level of security of the connection between two pipelines serving for the transfer of

dangerous fluid.

Certain features of the invention are based on the idea of improving the
speed of connection/disconnection of the conduit connectors. Certain features of the
invention are based on the idea of draining, reheating and inactivating only one
small portion of the transfer system. Certain features of the invention are based on
the idea of carrying out these operations in the region of a defined buffer space in

the connectors.
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Certain features of the invention are based on the idea of permitting the
safe disconnection of the pipes filled with dangerous liquid. Certain features are
based on the idea of preventing a flow of LNG and thus the creation of an explosive
atmosphere during the connection and disconnection. Certain features of the
invention are based on the idea of creating a dual segregation which isolates the

methane in the liquid and/or gaseous phase of the air.

Brief description of the figures

The invention will be understood more clearly, and further objects, details,
features and advantages thereof will appear more clearly during the following
description of several particular embodiments of the invention provided solely by
way of illustration and in a non-limiting manner, with reference to the accompanying

drawings.

« figures 1 to 5 are schematic sectional views of a connection device in

different positions when connecting the two connectors of a connection device.

» figures 6 to 7 are schematic sectional views of the connection device of

figures 1 to 5 in different positions when disconnecting the connectors.

» figure 8 is a schematic perspective view of an embodiment of a female
element of a mechanism for blocking in translation which is able to be used in the

connectors.

+ figures 9 to 11 are schematic sectional views of variants of coupled
connectors detailing the supply of flushing gas and the gas and/or liquid outlet of the

buffer zone.

« figure 12 is a schematic cut-away view of a tank of an LNG carrier and a
supply/discharge terminal of this tank connected by flexible pipes comprising

connectors of the connection device according to figures 1 to 8.

» figure 13 is a schematic sectional view of a connection device according

to a further embodiment.

- figure 14 is a schematic sectional view of a connector according to a

further embodiment.
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Detailed description of embodiments

The transfer of fluid between two installations, for example devices for
storing fluid, requires the connection of two pipelines 1. Each pipeline 1 comprises a
first end directly or indirectly connected in the corresponding installation and a
second end designed to cooperate with the second end of the other pipeline 1. The
connection between the two pipelines 1 is provided by using a connection device.
This connection device comprises a connector 2 mounted at the second end of each

of the pipelines 1 to be connected.

Figures 1 to 5 show schematically a connection device in different positions

during the connection of two connectors 2, each mounted at the end of a pipeline 1.

A connector 2 comprises a hollow cylindrical casing 3. This casing 3 forms
an internal conduit 4 extending the pipeline 1. The connector 2 comprises two
valves permitting the conduit 4 to be sealed or opened. Each valve comprises a
circular shoulder 5. Each shoulder 5 protrudes radially into the conduit 4. Each
shoulder 5 extends in a plane perpendicular to a longitudinal axis 6 of the conduit 4.

Each valve also comprises a flap valve in the form of a circular plate 7.
Each flap valve 7 is housed in the conduit 4. Such a flap valve 7 extends in a plane
perpendicular to the longitudinal axis 6. The flap valve 7 has a diameter which is
smaller than the diameter of the conduit 4 in order to permit the sliding thereof in the
conduit 4 in addition to the flow of fluid when said flap valve is not in sealed contact
with the shoulder 5.

The seat of the flap valve of the first valve is formed by a first shoulder 5.
This first shoulder 5 is located at one end of the connector 2 opposing the pipeline 1.
The flap valve of the first valve is formed by a first flap valve 7. This first flap valve 7
is housed in the conduit between the first shoulder 5 and the pipeline 1.

The seat of the flap valve of the second valve is formed by a second
shoulder 5. This second shoulder 5 is located in the conduit 4 between the first
shoulder 5 and the first flap valve 7. The flap valve of the second valve is formed by
a second circular flap valve 7. This second flap valve 7 is housed in the conduit

between the second shoulder 5 and the pipeline 1.

The first flap valve 7 comprises a first activation rod 8 on an external face.

This first activation rod 8 is centered on the first flap valve 7. The flap valve 7 also
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comprises a second activation rod 9 on an internal face opposing the external face
and opposite the second flap valve 7. This second activation rod 9 is centered on

the internal face of the first flap valve 7.

A first restoring spring 10 surrounds the second activation rod 9. The
second activation rod 9 forms a guide for the first spring 10. This first spring 10 is
held in compression between the first flap valve and the second flap valve. The first
spring 10 exerts on the first flap valve a restoring force, pushing back the first flap
valve in the direction of the first shoulder 5. In reaction thereto, the first spring 10

exerts on the second flap valve 7 a pushing force in the direction of the pipeline 1.

A second restoring spring 11 is located between a fixed element 12 of the
casing 3 and the second flap valve 7. Such a fixed element 12 is, for example, a
stud fixed to the casing 3 and extending radially as far as the center of the conduit 4
at one end of the connector 2 joining the pipeline 1. The spring 11 surrounds a guide
rod which ensures the retention of the spring 11 in the position between the fixed
element 12 and the second flap valve 7. The spring 11 is held in compression
between the fixed element 12 and the second flap valve 7. The spring 11 exerts a
second restoring force on the second flap valve 7, pushing back the second flap
valve 7 in the direction of the second shoulder 5. The spring 10 and the spring 11
are coaxial with the longitudinal axis 6 of the pipe. The restoring force exerted by the
spring 11 on the second flap valve 7 is greater than the pushing force exerted by the
spring 10 on the second flap valve 7 such that, in the absence of other forces, the
spring 11 sealingly holds the second flap valve 7 against the second shoulder 5 and
the spring 10 holds the first flap valve 7 against the first shoulder 5. The second
activation rod 9 has a length which is less than the distance between the internal
face of the first flap valve 7 and the second flap valve 7 in the longitudinal direction
6, i.e. a space separates the second activation rod 9 of the second flap valve 7

when the first valve and the second valve are closed.

In order to provide the sealed connection between the connectors 2 when
they are coupled, a first connector comprises a cylindrical sleeve 13 having an
internal diameter which is slightly greater than the external diameter of the other

connector 2. The sleeve 13 is coaxial with the casing 3 of the first connector.

As visible in figure 3, the first connector 2 advantageously comprises a

flushing gas inlet conduit 17. This inlet conduit 17 is connected to a source for the
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supply of flushing gas to carry out flushing of the space between the second valves
7 during the connecting procedure and the disconnecting procedure of the
connectors 2. The inlet conduit 17 discharges into the buffer space 16 of the first

connector 2.

The flushing gas used during the disconnecting procedure is an inert gas,
such as nitrogen or any other suitable gas. Thus, in the disconnected state shown in
figure 1, the inert gas permits an inert buffer to be created in the buffer space 16
between the external atmosphere and the methane, for reasons of safety. During
the connecting procedure, the flushing gas used may be an inert gas or any other
gas which is not incompatible with the contents of the pipelines 1, for example

methane, but naturally neither air nor oxygen.

The second connector 2 comprises an evacuation conduit 18 to evacuate
the gas and/or the liquid from the space between the two flap valves 7 during the
connecting procedure and the disconnecting procedure of the connectors 2. This
evacuation conduit 18 is connected, for example, to a device for storing gas, to a
vacuum pump or even to the atmosphere. Valves 30 and 31 are preferably mounted

on the pipes 17 and 18 selectively to open and close these pipes.

The connecting procedure and the disconnecting procedure of the

connectors 2 is now described.

Figure 1 shows the two connectors in a disconnected state. In the
disconnected state, the springs 10 and 11 hold the flap valves 7 against the
shoulders 5 in a sealed manner, i.e. the two valves are closed. The LNG contained
in the pipelines 1 is thus confined in a secure manner. The first activation rod 8
protrudes outside the conduit 4. In order to be connected, the two connectors 2 are

positioned coaxially opposite one another.

Figure 2 shows the two connectors coupled in a pre-connected state. In
order to reach the pre-connected state, the two connectors 2 of figure 1 are moved
toward one another along the longitudinal axis 6 such that the second connector is
inserted in the sleeve 13. The sleeve 13 comprises on its internal face an O-ring, not
shown, which cooperates with the external surface of the second connector in order

to provide the seal to the connection between the two connectors.
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The sleeve 13 thus closes a sealed connecting space 15 between the first
valves of the two connectors 2. The sealed closure of the connecting space 15 traps

the ambient air between the connectors 2.

In the pre-connected state, the first activation rods 8 are in contact but do
not exert forces counter to the springs 10. Thus, the first valves and the second

valves of the two connectors remain closed.

Figure 3 shows an intermediate connected state of the two connectors. The
intermediate connected state is obtained by moving the connectors 2 of figure 2

toward one another along the axis 6.

The movement of the two connectors 2 toward one another from the pre-
connected state shown in figure 2 causes the movement of the first shoulders 5
toward one another. During this movement of the two connectors toward one
another, the movement of the first flap valves 7 toward one another is blocked by
the abutment of the first activation rods 8 against one another. The difference in
displacement between the first shoulders 5 and the first flap valves 7 opens the first
valve of each connector 2. The opening of the first valves of the connectors 2 places
the buffer spaces 16 of the pipes 4 located between the first valve and the second

valve of each connector 2 in communication with the connecting space 15.

The blockage of the first flap valves 7 in position also blocks the second
activation rods 9 in position. The second flap valves 7 held against the second
shoulders 5 are displaced with the connectors 2. The second flap valves 7 thus
move toward the second activation rods 9. Thus in the intermediate connected state,
the second activation rods 9 just come into contact with the second flap valves 7.
However, this contact is made without the second activation rods 9 exerting force on
the second flap valves 7 against the springs 11. The second valves thus remain in a
closed position, sealing the pipes 4 and preventing the LNG contained in the

pipeline 1 from circulating between the connectors 2.

When the connectors are coupled in the intermediate connected state, a
flushing gas is injected into the buffer space of the first connector 2 via the inlet
conduit 17. Moreover, the evacuation conduit 18 is also open. The inlet via the
conduit 17 and the simultaneous evacuation of gas via the conduit 18 permits the
gas contained in these buffer spaces 16 in addition to the air trapped in the

connecting space 15 to be replaced by the flushing gas as shown in figure 4.
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When the buffer spaces 16 and the connecting space 15 contain nothing
other than flushing gas, the inlet conduit 17 and the evacuation conduit 18 are
closed again. Once these pipes 17, 18 are closed again, the two connectors 2 are
moved toward one another once again along the longitudinal axis 6 from the

intermediate connected state as far as a fully connected state shown in figure 5.

During this movement toward one another, the first activation rods 8 still
prevent the movement of the first flap valves 7 toward one another, holding the first
valves open. In a similar manner, the abutment of the second flap valves 7 on the
second activation rods 9 blocks the displacement of the second flap valves whilst
the second shoulders 5 move toward one another. The blockage of the second flap
valves 7 associated with the movement of the second shoulders 5 toward one
another opens the second valves of the two connectors 2. The opening of the
second valves opens the pipes 4 of the two connectors such that the LNG contained
in the pipelines 1 is able to flow freely from the first connector to the second

connector as shown in figure 5.

The disconnection of the connectors follows a reverse pattern to the
connection pattern described above. Figures 6 to 7 show the different steps of
disconnection of the two connectors 2 from the fully connected state as shown in

figure 5 to the disconnected state as shown in figure 1.

In a first step, the connectors 2 which are connected are separated so as to
pass from the connected state, i.e. all of the valves open, to the intermediate
connected state, i.e. the first valves are open and the second valves are closed.
During this separation, the LNG is trapped in the buffer spaces 16 and in the
connecting space 15. To evacuate this LNG, flushing is carried out, as described
above with regard to figures 3 and 4. This flushing comprises the injection of
flushing gas via the inlet conduit 17 in addition to the evacuation of the product
contained in the buffer spaces 16 and in the connecting space 15 via the evacuation
conduit 18. This flushing is carried out until the LNG trapped in the buffer spaces 16
and in the connecting space 15 is entirely replaced by the flushing gas. Figure 6
shows the connectors 2 in the intermediate connected state during the flushing of
trapped LNG.

Once the flushing has been carried out, the inlet conduit 17 and the

evacuation conduit 18 are closed. The two connectors are thus separated, from the
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intermediate connected state into the pre-connected state, i.e. all of the valves

closed as shown in figure 7.

As the connecting space 15 only comprises inert flushing gas, the
connectors may be separated without the risk of inflammation to the users. Only the

flushing gas is released during this disconnection.

In a variant not shown, the inlet conduit 17 and/or the evacuation conduit
18 may directly discharge into the connecting space 15 between the two connectors.
For example, the pipes may both pass through the sleeve 13 and discharge into the
connecting space 15. A blocking mechanism may be installed on the connectors 2 in
order to lock the connectors selectively in the different functional states described
above, namely an intermediate connected state, a pre-connected state and a fully
connected state. Such a blocking mechanism serves, for example, in the
intermediate connected state, to prevent the movement toward one another or the
separation of the connectors as long as the buffer spaces and the connecting space

have not been flushed.

Figures 8 and 13 show an exemplary embodiment of the blocking
mechanism of the connectors. In figure 13, elements which are similar or identical to
those of figure 1 bear the same reference numeral increased by 500 and will not be

described again.

As visible in figure 13, the blocking mechanism is formed by a hollow
circular cylindrical ring 25 mounted on one of the connectors and a lug 26 mounted
on the other connector. This ring 25 is mounted about the sleeve 513 of the first
connector 502 and protrudes beyond the sleeve 513. The lug 26 is fixed to the
exterior of the casing 503 of the second connector by means of a support 27 so as
to be engaged in a guide groove formed in the ring 25. Preferably, the lug 26 is
arranged so as to cooperate with the external diameter of the ring 25, so as not to

interfere with the sealed assembly of the sleeve 513 with the other connector 502.

As visible in figure 8, the ring 25 comprises a groove 19 passing through
the thickness of the wall of the ring 25. The groove 19 is sufficiently wide for the lug
26 to be able to be inserted and displaced along the groove 19. The groove 19

comprises a series of alternate translation sections 20 and blocking sections 21.

The translation sections 20 extend parallel to the axis 6 of the casing 3 of

the first connector 2. The blocking sections 21 extend in a circumferential direction
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of the casing 3. The groove 19 comprises an opening 22 located on a portion of the
ring 25. During the connection of two connectors 2, the lug 26 is inserted into the
groove 19 via the opening 22. The passage from one connected state to another is
possible when the lug 26 is located in a translation section 20. A relative
displacement of the connectors 2 thus results in a translation of the lug 26 along a
translation section 20. Similarly, the blocking in a connected state of the connectors
is possible when the lug 26 is located in a blocking section 21. The blocking in
position of the connectors is carried out by a simple rotation of the ring 25 so as to
displace the lug 26 along a blocking section 21 in order to offset the lug relative to
the translation section 20. The groove 19 comprises in the extension of each
translation section 20 a stop section 28. When the lug 26 is housed in one of these
stop sections 28 it is not opposite a blocking section 21 and the rotation of the ring
25 is not possible. The stop section 28 constitutes a stable position for the lug 26,

taking into account the restoring springs 10 and 11.

in a first embodiment, the ring 25 is fixed to the first connector. In this first
embodiment, the rotation of the assembly formed by the first connector and the ring
25 relative to the second connector permits the displacement of the lug 26 in one of

the blocking sections 21.

In a second embodiment, the ring 25 is pivotably mounted on the first
connector. In this second rotational mode, the rotation of the ring 25 relative to the
other connector permits the displacement of the lug 26 in the blocking sections 21.
Alternatively, the support 27 of the lug 26 may be pivotably mounted on the

connector which carries said lug.

In one embodiment, not shown, the translation sections extend in a
direction which is not parallel to the axis of the casing. In this example, however, the
translation sections each comprise a component in the direction of the movement of

the connectors toward one another.

Figures 9 to 11 show variants of the connectors in which the flushing gas

inlet and the evacuation of gas and/or liquid are situated at different locations.

In figure 9, elements which are similar or identical to those of figure 1 bear
the same reference numeral increased by 200. Figure 9 shows a variant in which
the inlet conduit 217 and the evacuation conduit 218 both discharge into the same

buffer space 216.
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In figure 10, elements which are similar or identical to those of figure 1 bear
the same reference numeral increased by 300. The variant shown in figure 10 also
comprises an inlet conduit 317 and an evacuation conduit mounted on the first
connector. The evacuation conduit is in two parts. A first part 318 successively
passes through the fixed stud 312, the second flap valve 307, the second activation
rod 309, the first flap valve 307 and the first activation rod 308 of the first connector
302 and discharges at the end of the rod 308 of the first connector opposite the rod
308 of the second connector. The second part 322 of the evacuation conduit is
located in the second connector 302 and discharges, on the one hand, at the end of
the rod 308 opposite the rod 308 of the first connector and, on the other hand, on a
lateral wall 323 of the second activation rod 309. In the intermediate connected state
of the connectors 302, the contact between the rods 308 of the two connectors 302
permits the connection between the part 322 of the second connector and the part

318 of the first connector.

In figure 11, elements which are similar or identical to those of figure 1 bear
the same reference numeral increased by 300. In the variant of figure 11, the
evacuation conduit 418 is housed inside or on the sleeve 413 providing the seal
between the connectors. The casing 403 of the second connector 402 comprises an
orifice which discharges into the buffer space 416. Thus, when the sleeve 413
surrounds the second connector, the evacuation conduit 418 communicates with the

buffer space 416 of the second connector via the orifice of the second connector.

The casings 3 of the connectors 2 are not necessarily straight. Thus, figure
13 shows an embodiment in which a casing 503 is angled. For the remainder of the
embodiment, the operation of the connectors 502 is identical to the embodiment of

figures 1to 7.

An advantage of the connectors described above is the automatic
mechanical control of the state of the second valve with the state of the first valve by
the activation rod 9. More specifically, in the absence of external access to the
second valve, the only way of switching into the open state is to switch the first valve
into the maximum open state, which is obtained in the fully connected state
described above. Thus, the opening of the second valve is only normally carried out

in the coupled state of the connectors.
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In contrast, the automatic mechanical control by means of the activation rod
9 and restoring springs 10 and 11 ensures that the closure of the first valve forcibly
causes the closure of the second valve. Thus, the decoupling of the connectors
forcibly causes the closure of the two valves which guarantees effective operating

safety of the connectors.

The person skilled in the art will realize that these automatic mechanical
controls may be obtained by other connecting means, causing the flap valves to

cooperate with one another.

Moreover, the existence of the intermediate connected state, permitting an
opening of the first valves without opening the second valves, has the advantage of
being able to create a buffer of inert gas or any other suitable product in each
connector before disconnection. Thus it permits the connecting space between the
first valves to be flushed with any appropriate product during the connection of the
connectors, so as to guarantee that the product contained in the pipelines 1 does

not come into contact with the ambient air.

The existence of the pre-connected state, in which a sealed connection is
implemented between the connectors before the first valves are even opened,
provides the advantage of avoiding any direct communication of the buffer spaces
with the ambient atmosphere. In one variant, the pre-connected state may be

dispensed with.

With reference to figure 14, a connector 602 having a slightly different
operation from before will now be described. In figure 14, elements which are similar

or identical to those in figure 1 bear the same reference numeral increased by 600.

In the embodiment of figure 14, the automatic mechanical control between
the second valve and the first valve is less restrictive than before. More specifically,
a locking device of the second valve is inserted in the connector 602 and the state of
the first valve no longer automatically controls the state of the second valve itself but

the state of the locking device of the second valve.

As above, the first valve comprises a flap valve 607a movably mounted in
translation against a restoring spring 610 and returned to a closed state in which it
cooperates with the flap valve seat 605. In contrast, here the second valve is a
rotary valve 607b shown in dashed lines in the open state and solid lines in the

closed state. The rotary valve 607b is fixed to an axle rod 35 pivotably mounted
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through the casing 603 and diametrically passing therethrough. The axle rod 35
protrudes outside the casing 603 to permit the rotary valve 607b to be rotated
selectively into the open state and the closed state, for example manually or via an
actuating motor. Thus, the switching of the rotary valve 607b is not driven

automatically by the switching of the flap valve 607a in this case.

The locking device of the second valve comprises a ring 36 pivotably
mounted in the buffer space 616 of the pipeline 604 with no degree of freedom in
translation. The ring 36 bears on its internal surface a helicoidal groove 38, a pin 37
fixed to the flap valve 607a being engaged therein. The cooperation of the pin 37
with the groove 38 automatically controls the displacement in translation of the flap
valve 607a with a rotary movement of the ring 36. The ring 36 is thus driven in

rotation, as a function of the position of the flap valve 607a between:

- a locked position corresponding to the closed position of the flap valve

607a shown in figure 14, and

- an unlocked position corresponding to the open position of the flap valve

607a, not shown.

In the locked position, the ring 36 locks the rotary valve 607b in the closed
state shown in figure 14. The rotary valve 607b is then not able to be opened by
acting on the axle rod 35. This locking is achieved, for example, by means of a bolt
39 which is carried by the ring 36 and which protrudes radially toward the interior to
engage in a striker produced in the form of a groove configured in the peripheral

surface of the rotary valve 607b.

In the unlocked position, the bolt 39 of the ring 36 is located perpendicular
to an inlet opening of the associated striker which releases the displacements of the
rotary valve 607b. The rotary valve 607b is thus not able to be freely opened and

closed by acting on the axle rod 35.

Due to these features, the only way of switching the rotary valve 607b into
the open state is firstly to switch the first valve into the open state which is obtained
in the connected state of the connectors 602 as in the embodiments described
above. Thus the opening of the second valve only normally takes place in the

coupled state of the connectors.
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In this embodiment, the decoupling of the connectors forcibly causes the
closure of the first valve and the locking of the second valve, which should have
been closed previously by means of the axle rod 35. A high operational reliability of
the connectors is also achieved in this case, since the operator follows the

anticipated procedure.

The person skilled in the art will realize that these automatic mechanical
controls may be obtained by other connecting means, causing the valves to

cooperate with one another.

Finally the inlet and evacuation pipes may be provided in this embodiment

in a similar manner to before.

The connection devices described above may be used in different
applications where LNG conduits are used, for example to fill or empty an LNG tank

in a land-based installation or offshore structure, such as an LNG carrier or the like.

With reference to figure 12, a cut-away view of an LNG carrier 70 shows a
sealed and insulated tank 71 of generally prismatic shape mounted in the double
hull 72 of the marine vessel. Supply/discharge pipelines 73 arranged on the upper
bridge of the marine vessel may be attached by means of connectors 2 as described
above to a marine or harbor terminal to transfer a cargo of LNG from or to the tank
71.

Figure 12 shows an example of a marine terminal comprising a supply and
discharge station 75, an underwater conduit 76 and a land-based installation 77.
The supply and discharge station 75 is a fixed offshore installation comprising a
mobile arm 74 and a tower 78 which supports the mobile arm 74. The mobile arm 74
carries a bundle of insulated flexible pipes 79 which are able to be connected to the
supply/discharge pipelines 73. The mobile arm 74, which is able to be oriented, is
suitable for all types of LNG carrier. A connecting pipe, not shown, extends inside
the tower 78. The supply and discharge station 75 permits the supply and discharge
of the LNG carrier 70 from or to the land-based installation 77. Said land-based
installation comprises tanks for storing liquefied gas 80 and connecting pipes 81
connected by the underwater conduit 76 to the supply or discharge station 75. The
underwater conduit 76 permits the transfer of liquefied gas between the supply or

discharge station 75 and the land-based installation 77 over a long distance, for
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example 5 km, which permits the LNG carrier 70 to be kept at a long distance from

the coast during supply and discharge operations.

To create the necessary pressure for the transfer of the liquefied gas,
pumps mounted on-board the marine vessel 70 and/or pumps provided at the land-
based installation 77 and/or pumps provided at the supply and discharge station 75

are used.

Although the invention has been described in connection with several
particular embodiments, it is obvious that it is not limited thereby in any respect and
it comprises all the technical equivalents of the means disclosed, in addition to

combinations thereof if they fall within the scope of the invention.

Thus, the gas inlet conduit and the gas and/or liquid evacuation conduit
may discharge into one or other of the buffer spaces of the connectors, or even into
the connecting space therebetween. The blocking mechanism may take any other
suitable form, for example a screw-nut system. Similarly, the connectors described
above within the scope of the transfer of LNG are applicable to the transfer of any

fluid requiring a greater level of security.

The use of the verbs "to consist of", "to comprise" or "to include" and their
conjugated forms does not exclude the presence of other elements or other steps
from those cited in a claim. The use of the indefinite article "a" or "an" for an element
or a step does not exclude, unless indicated to the contrary, the presence of a

plurality of such elements or steps.

In the claims, any reference between parentheses should not be interpreted

as a limitation to the claim.
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CLAIMS

A connection device for connecting two fluid circuits, the

connection device comprising a first connector (2, 502, 602) designed to be

mounted on a first fluid circuit (1) and a second connector (2, 502, 602) designed to

be mounted on a second fluid circuit (1), wherein each connector comprises:

a fluid conduit (4, 504, 604) having a first end designed to be mounted
on the fluid circuit and a second end designed to cooperate with the
second end of the conduit of the other connector to form a fluid

passage between the first connector and the second connector,

a first valve (7, 307, 507, 607a) located in the fluid conduit and capable

of selectively sealing or opening an internal space of the fluid conduit,

a second valve (7, 307, 507, 607b) located in the fluid conduit between
the first valve and the first end of the connector and capable of

selectively sealing or opening the internal space of the pipe,

wherein the internal space of the fluid conduit comprises a buffer space
(16, 216, 316, 416) defined by an inner wall of the fluid conduit, the first

valve and the second valve,

a first actuator (8, 308, 508, 608) capable of actuating the first valve
between an open position opening the conduit and a closed position

sealing the fluid conduit in a sealed manner,

a second actuator (9, 309, 509, 35) capable of actuating the second
valve between an open position opening the conduit and a closed

position sealing the pipe in a sealed manner,

the connection device further comprising

a coupling element (13, 213, 313, 413, 513) capable of sealingly
coupling the two connectors in a coupled position, such that the
internal spaces of the fluid conduits of the two connectors are sealingly
connected in the region of the second ends of the pipes and form,
between the first valves of the two connectors, an inter-connector
space (15, 215) which is sealed relative to the outside of the fluid

conduits,
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a blocking mechanism (25, 26) capable of blocking the relative
translation of the connectors (2, 502), on the one hand, in the fully
connected position and, on the other hand, in an intermediate
connected position, the intermediate connected position being located
between a disconnected position and the fully connected position, the
disconnected position corresponding to a position in which the
connectors are unconnected and the valves of each connector are

closed, the intermediate connected position being characterized by:
the fluid conduits (4, 504) being sealingly connected to one another,

the first valves (7, 507) of each connector being open such that the
buffer spaces (16) of the two connectors are in communication with the

inter-connector space (15),

the second valves (7, 507) of each connector being closed and sealing

the fluid conduits

one of the connectors comprises a flushing gas inlet (17, 217, 317,
417) discharging into the buffer space between the second valve and
the second end of the conduit and designed to be connected to a
source for supplying flushing gas and capable of injecting flushing gas
into the buffer space (16, 216, 316, 416) of the connector and/or the

inter-connector space (15, 215), and

one of the connectors comprises a gas and/or liquid outlet (18, 218,
318, 418) discharging into the internal space between the second valve
and the second end of the conduit and capable of evacuating the gas
and/or the liquid contained in the buffer space (16, 216, 316, 416) of

said connector and/or the inter-connector space (15, 215).

The connection device as claimed in claim 1, wherein the flushing

gas inlet and the gas and/or liquid outlet are located on one and the same

connector.

3.

The connection device as claimed in claim 1, wherein the flushing

gas inlet and the gas and/or liquid outlet are located on two separate connectors.
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4, The connection device as claimed in one of claims 1 to 3, the
second actuator (9, 309) cooperating with the first valve for the automatic
mechanical control of a closed state of the first valve with a closed state of the
second valve and for the automatic mechanical control of an open state of the

second valve with an open state of the first valve.

5. The connection device as claimed in one of claims 1 to 4, wherein

the first valve of each connector comprises:
- afirst valve seat (5, 605) fixed in the internal space of the pipe,

- afirst flap valve (7, 607a) which is mobile in translation in the direction
of the fluid conduit relative to the first flap valve seat and designed to
cooperate with the first flap valve seat on the side of the second end of
the conduit in order to seal the fluid conduit of the connector in a

sealed manner,

- a first restoring element (10, 610) capable of exerting a first restoring
force pushing back the first flap valve against the first flap valve seat in
the direction of the second end of the conduit in the absence of

opposing force,

and wherein the first actuator of each connector comprises a first activation rod (8,
308, 508, 608) protruding from one face of the first flap valve opposing the buffer
space, the first activation rods (8, 308, 508, 608) of the two connectors being
designed to cooperate in abutment when the connectors are moved toward one
another so as to block the movement of the first flap valves toward one another
without preventing the movement of the connectors toward one another, this
blockage of the movement of the first flap valves toward one another being carried
out counter to the first restoring force of each first flap valve, such that in the
coupled states of the two connectors, the abutment of the first activation rods

maintains the first flap valves at a distance from the first flap valve seats.

6. The connection device as claimed in claim 5, wherein the second

valve of each connector comprises:

- a second flap valve seat (5) fixed in the internal space of the fluid
conduit between the first flap valve seat and the first end of the fluid

conduit,
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- a second flap valve (7, 307, 507) which is mobile in translation in a
direction of the conduit relative to the second flap valve seat and
designed to cooperate with the second flap valve seat on the side of
the second end of the conduit in order to seal the fluid conduit in a

sealed manner,

- asecond restoring element (11) capable of exerting on the second flap
valve a second restoring force pushing back the second flap valve
against the second flap valve seat in the direction of the second end of

the conduit in the absence of opposing force,

and the second actuator of each connector comprises a second activation
rod (9, 309, 509) extending between the first flap valve and the second flap valve,
the second activation rod of each connector being designed to transmit the
displacement of the first flap valve to the second flap valve in order to push back the
second flap valve against the second restoring force of the second flap valve in
response to the displacement of the first flap valve when the two connectors are
moved toward one another in order to couple said connectors, such that in a fully
connected position of the two connectors, the thrust of the second activation rods (9,
309, 509) on an internal face of the second flap valves opposite the first flap valves

maintains the second flap valves at a distance from the second flap valve seats.

7. The connection device as claimed in claim 6, wherein the blocking
mechanism (25, 26) is also capable of blocking the relative translation of the
connectors in a pre-connected position located between the disconnected position
and the intermediate connected position, the pre-connected position being
characterized in that the connectors are sealingly connected to one another and the

first and second valves of each connector are closed.

8. The connection device as claimed in claim 6 or 7, wherein the

device for blocking the relative translation of the connectors comprises:

- acylindrical ring (25) mounted on the conduit of the first connector, the

ring being provided with a groove (19),

- a lug (26) which is complementary to the groove, fixed to the second

connector,

and wherein the groove comprises:
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- an insertion section (20), one first end thereof forming an opening of
the groove on a portion of the ring, the opening of the groove being
designed to receive the lug, the insertion section extending in a
direction which is not transverse to the direction of the fluid conduit of

the first connector,

- a first blocking section (21) extending in a circumferential direction of
the fluid conduit of the first connector from the insertion section, the
first blocking section being designed to block the movement in
translation of the connectors toward one another in the pre-connected

position,

- a first connecting section (20) extending in a direction which is not
transverse to the direction of the fluid conduit of the first connector from

the first blocking section,

- a second blocking section (21) extending in a circumferential direction
of the fluid conduit of the first connector from the first connecting
section, the second blocking section being designed to block the
movement in translation of the connectors toward one another in the

intermediate connected position,

- a second connecting section (20) extending in a direction which is not
transverse to the direction of the fluid conduit of the first connector from

the second blocking section,

- a coupling section (21) extending in a circumferential direction of the
fluid conduit of the first connector from the second connecting section,
the coupling section being designed to block the connectors in a fully

connected coupled position.

9. A transfer system for a fluid product, the system comprising a
marine vessel (70), a first pipeline (73) and a second pipeline (79) connected
together by a connection device (2) as claimed in one of claims 1 to 8, the pipelines
being arranged so as to connect a tank (71) installed in a hull of the marine vessel

to an offshore or land-based storage installation (75).




10

15

20

25

30

10.

27

A use of the connection device as claimed in one of claims 1 to 8,

to connect two pipelines (1), each comprising a connector (2, 502, 602) of the

connection device, wherein:

11.

the two fluid conduits are coupled in a coupled position in which the
internal spaces of the fluid conduits of the two connectors are
connected in the region of the second ends of the pipes so as to form a

sealed passage between the fluid conduits of the two connectors,

the first valve of the first connector is opened so as to open the internal

space of the fluid conduit of the first connector,

the first valve of the second connector is opened so as to open the

internal space of the fluid conduit of the second connector,

the second valve of the first connector is opened so as to open the

internal space of the fluid conduit of the first connector,

the second valve of the second connector is opened to as to open the

internal space of the fluid conduit of the second connector.

The use as claimed in claim 10, further comprising, between the

opening of the first valves of the two connectors and the opening of the second

valves of the two connectors:

12.

the opening of the flushing gas inlet (17, 217, 317, 417);
the opening of the gas and/or liquid outlet (18, 218, 318, 418);

the injection of flushing gas into the buffer spaces of the two

connectors and into the inter-connector space via the flushing gas inlet,

the simultaneous evacuation of the gas contained in the buffer spaces
of the two connectors and in the inter-connector space via the outlet so
as to fill the flushing gas into the entire space between the second

valves.

The use of the connection device as claimed in one of claims 1 to

8, for disconnecting two pipelines, each comprising a connector of the connection

device, wherein:

the second valve of a first connector is closed in order to seal the fluid

conduit of the first connector,
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the second valve of a second connector is closed in order to seal the

fluid conduit of the second connector,

the first valve of the first connector is closed in order to seal the fluid

conduit of the first connector,

the first valve of the second connector is closed in order to seal the

fluid conduit of the second connector,
the second ends of the fluid conduits are separated.

The use as claimed in claim 12, further comprising, between the

closure of the first valves of the two connectors and the separation of the second

ends of the pipes of the two connectors:

the opening of the flushing gas inlet (17, 217, 317, 417),
the opening of the gas and/or liquid outlet (18, 218, 318, 418);

the injection of flushing gas into the buffer spaces of the two

connectors and into the inter-connector space via the flushing gas inlet,

the simultaneous evacuation of gas contained in the buffer spaces of
the two connectors and in the inter-connector space via the gas outlet
so as to fill flushing gas into the entire space between the second

valves.



