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Claims

1. A system for the transfer of fluid (10) from a storage position to a target
duct (33) or from that target duct (33) to the storage position, the system
comprising a tubular fluid transfer line (22, 23) comprising at one of its ends a
coupling system (32) adapted to be connected to the target duct (33) for the
transfer of fluid, and electrical actuators for controlling the movement of the
transfer line in space, each via an actuating shaft (205), characterized in that
each of the actuators (11-13, 200) for controlling the movement of the transfer
line comprises an electric motor (201) with an output shaft, a speed reducer
(202), the actuating shaft being rotationally driven by the motor output shaft by
means of the speed reducer (202), which is reversible, so as to enable the
actuating shaft (205) to turn when an actuating torque is directly applied to it, and
braking means (17a-17¢) for locking the actuator (11-13, 200) in position when
movement control is in course and that actuator (11-13, 200) is not activated for
that control.

2. A system according to claim 1 characterized by the fact that the
reversible reducer (202) is a reducer with an epicyclic gear train, a reducer with
parallel shafts or a reducer with perpendicular shafts.

3. A system according to any one of claims 1 or 2, characterized by the
fact that the reversible reducer is engaged with a toothed wheel (204) rotationally
linked to the transfer line or is coupled to a support structure thereof or to a
system driving the transfer line.

4. A system according to claim 3 characterized by the fact that the toothed
wheel (204) is fastened to a swivel joint of a set of bends which joint connects
two sections of pipe of the transfer line or to a pantograph system serving for the
rotational driving of a section of pipe of the transfer line.

5. A system according to any one of claims 1 to 4, characterized by the
fact that the reversible reducer is coupled to the transfer line or to a support

structure thereof, via a chain, a toothed belt or a movement transmission system
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(15) comprising at least one pulley, a cable wound on the latter or these latter
and at least one reversible linear actuator linked to the cable and engaged with

one of the actuators with a reversible reducer.

6. A system according to any one of claims 1 to 5, characterized by the
fact that the braking means (17a-17¢) are able to provide the braking by means
of a mechanical brake integrated into the actuator or by means of a motor and

position feedback.

7. A system according to any one of claims 1 to 6, characterized by the
fact that the coupling system comprises a coupler (31) articulated at the end of
the transfer line with three degrees of rotational freedom and, possibly, at least
one of the three degrees of rotational freedom is controlled by an electrical

actuator.

8. A system according to claim 7 characterized by the fact that the coupler
(31) is a coupler with manual or electrical clamping onto the target duct and
comprises, in the case of electrical clamping, at least one electrical actuator
adapted to drive an actuating system of one or more clamping jaws of the

coupler.

9. A system according to any one of claims 1 to 8, characterized by the
fact that the coupling system is equipped with an emergency release system (14°)
comprising two valves which are juxtaposed using a collar of which the opening
is controlled by at least one electrical actuator, said at least one electrical

actuator also controlling at least the closing of the valves.

10. A system according to any one of claims 1 to 9, characterized by the
fact that the electrical actuator or actuators of the coupling system are connected
to a supply of electrical energy (52) via an insulating transformer (46) or have
electrically insulating members between the shaft of the motor and the speed
reducer and on the motor, and the coupling system comprises an electrically

insulating barrier of mechanical nature on one of the swivel joints of the latter.
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11. A system according to any one of claims 1 to 10, characterized by the
fact that the electrical actuators for controlling the movement of the transfer line
are equipped with sensors (16a-16e) suitable for enabling the configuration of the
transfer line to be determined.

12. A system according to any one of claims 1 to 11, characterized by the
fact that the or each electrical actuator (31a-31d) of the coupler with electrical
clamping is provided with a measuring means (16f-16i) suitable for enabling
knowledge of the position of the assembly formed by a clamping jaw and its
actuating system to be obtained.

13. A system according to any one of claims 1 to 12, characterized by the
fact that the transfer system comprises several electrical coupler actuators (31a-
31d) and a drive associated with each electrical actuator of the coupler and
comprising (i) a means for measuring the current consumed by the actuator so as
to be able to provide, based on information on current consumption, identical
clamping at each of the associated jaws and to enable fluid-tight connection of
the coupler to the target duct, (ii)) a measuring means enabling it to be known
whether or not the coupler is in clamped position on the target duct, (iii) a
measuring means enabling the adaptation of the speed and/or the torque of the
assembly formed by the clamping jaw and its actuating system according to its
position, or (iv) a measuring means making it possible to adapt the speed and/or
the torque of the electrical actuator associated with the emergency release
system according to the position of the valves of that system.

14. A system according to claim 9 characterized by the fact that the
electrical actuator (14) of the emergency release system (14’) is provided with a
measuring means (16j) suitable for enabling knowledge to be obtained of the
position of the valves of the emergency release system.

15. A system according to any one of claims 1 to 14, characterized by the
fact that one or more electrical actuators (11-13, 200) for controlling the
movement of the transfer line in space is associated with means for generating

current to produce electricity.
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16. A system according to claim 15 characterized by the fact that the
actuating shaft of one or more electrical actuators (11-13, 200) for controlling the
movement of the transfer line in space is associated with a current generator to

produce electricity from an actuating torque applied directly to it.

17. A system according to claim 15 characterized by the fact that the
electric motor of one or more of the electrical actuators (11-13, 200) for
controlling the movement of the transfer line in space is a motor of which the
operation is able to be transformed into current generator mode when an
actuating torque is directly applied to the actuating shaft of the corresponding

electrical actuator or actuators.

18. A system according to any one of claims 1 to 17, characterized by the
fact that the transfer system comprises at least one measuring system (16a-16j)
able to record predetermined parameters of the transfer line (22,23) and
electrical actuators (11-13, 200) for controlling the movement of the transfer line
in space and/or of the electrical actuator or actuators (31a-31d) associated with
the coupling system, and control means (44) linked to the measuring system or
systems, that are able to detect possible malfunctions for the purpose of

performing an operation of maintenance or of preventive maintenance.

19. A system according to any one of claims 11 to 14, characterized by the
fact that the transfer system comprises first control means (44) of the electrical
actuators associated with the transfer line, situated at a distance from that
transfer line and second control means (43) of the one or more measuring means
associated with the electrical actuators, the second control means being installed

in an explosion-resistant envelope near the transfer line.

20. An articulated arm for fluid transfer comprising a transfer system
according to any one of the preceding claims, the transfer system comprising
articulated piping (22, 23) mounted on a support having three degrees of

rotational freedom in space relative to the support, the movements in each of the
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degrees of freedom being controlled by at least one of the electrical actuators for

controlling movement of the transfer line in space.



