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Description

[0001] The present invention relates to a transport sys-
tem comprising an electrically powered vessel equipped
with a least one swappable and rechargeable battery
pack.

BACKGROUND

[0002] Vessels, such as ferries, fishing vessels, cruise
ships and other types of maritime vessels have conven-
tionally been equipped with motors that run on fossil fuel
such as diesel oil, diesel or other types of fossil fuels.
Combustion of fossil fuel results in the emission of CO2
and other pollutants. Diesel-electric and/or gas-electric
propulsion systems have for a number of years been a
preferred propulsion system in many applications, but
recently, against a backdrop of climate change, the use
of batteries has been implemented in order to optimise,
reduce or eliminate CO2 and other pollutant emissions.
[0003] For example, a ferry has been put into trial op-
eration in Western Norway, which ferry has been provid-
ed with electric motors that use electric power supplied
by a battery pack located in the vessel. The ferry that is
in trial operation is equipped with a battery pack that is
permanently installed below deck in the ferry. To get the
battery pack to last all day, the ferry’s battery pack is
connected to a charging station at the different ferry ter-
minals, or at least one of some of the ferry terminals, at
which the ferry docks. The ferry usually lies alongside
the quay for about 10 minutes. The vessel’s battery pack
is therefore connected as quickly as possible to the
charging station on the quay, and is charged as much as
possible in the short time the ferry remains alongside the
quay. This involves a very high charging current, which
places a heavy demand on the power grid that is to supply
the charging current; moreover, the high charging current
results in great stress on the battery pack. The actual
connection of the cable from the charging station on the
quay facility to the electric contact on the vessel that is
connected to the battery in the bottom of the vessel is
also a weak element in this system since problems with
the connection result in delays in or, at worst, cancellation
of the operation of the vessel until the problem has been
solved. Furthermore, even with very high charging cur-
rent and a large, heavy battery pack installed, it is not
possible to charge the battery pack fully in this short time,
and the battery pack gradually discharges throughout the
day until it is almost depleted at the end of the day. This
ferry does not therefore manage to run a full 24 hours
without having to be taken out of operation for an extend-
ed battery pack charging period. The solution to this prob-
lem could have been to increase the charging current
further, but this would require even more of the infrastruc-
ture around the power supply, which perhaps would not
be feasible, especially in smaller places. The alternative
would be to use a larger battery pack in the vessel, but
this would result in greater weight, require more space

in the vessel and lead to increased costs. NL 2 001 854
C2 discloses a transport system in which a battery ar-
ranged in a container is loaded by a truck inside a sea-
going vessel provided with an electrical propulsion to be
connected with said electrical propulsion.
[0004] It is an object of the present invention to provide
transport systems and methods which reduce or elimi-
nate the abovementioned challenges, and/or provide
other advantages over known solutions and techniques,
for example to enable near-continuous operation of an
electrically powered vessel.

SUMMARY

[0005] In an embodiment, there is provided a transport
system with a vessel comprising at least one swappable
battery pack that supplies electric power to one or more
electric motors for at least propulsion of the transport
means, and also comprises a charging station for charg-
ing the at least one battery pack, and a transfer device
for transferring at least the at least one battery back be-
tween the charging station and the battery room on the
vessel.
[0006] In an embodiment, there is provided a method
for near-continuous operation of an electrically powered
vessel with the aid of such a transport system.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] Illustrative, non-limiting embodiments of the
present invention will be described below with reference
to the appended drawings, in which:

Figure 1 is a perspective view of a first embodiment
of a transport system, where the transfer device is
covered with a weather-protecting curtain.

Figure 2 is a rear view of the embodiment of the
transport system shown in Figure 1.

Figure 3 is an enlarged sectional view of the transport
system shown in Figure 2, which includes the charg-
ing station, battery room and transfer device.

Figure 4 is an enlarged sectional view of the transport
system in Figure 1, where the weather-protecting
curtain has been partly removed.

Figure 5 is a top view of the embodiment of the trans-
port system shown in Figure 1.

Figure 6 shows a second embodiment of a transport
system, where the transfer device comprises a lifting
means that lifts and lowers the battery packs out of
and into the battery room.

Figure 7 is an enlarged sectional view of the transport
system shown in Figure 6.
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Figure 8 is a top view of an embodiment of the trans-
port system shown in Figure 6.

Figure 9 is a front view of the second embodiment
of the transport system shown in Figure 6.

Figure 10 shows a third embodiment of a transport
system, where the charging station is very close and
the transfer device is tightly integrated in the charg-
ing station.

Figure 11 is an enlarged sectional view of the trans-
port system shown in Figure 10.

Figure 12 shows a fourth embodiment of a transport
system, where the battery pack is wheeled/rolled on
a transfer device onto a deck on the vessel before
the battery pack is moved into the battery room.

Figure 13 is a front view of the embodiment shown
in Figure 12.

Figure 14 is an enlarged sectional view of the em-
bodiment shown in Figure 12.

DETAILED DESCRIPTION

[0008] According to an embodiment, there is provided
a transport system comprising:

- a seagoing vessel comprising a battery room for at
least one swappable battery pack for providing pow-
er for at least propulsion of the vessel;

- at least two battery packs, of which at least one bat-
tery pack is arranged in the vessel when the vessel
is in operation;

- a charging station for charging the battery packs,
which charging station is located outside the vessel,
but such that the vessel can be positioned close to
the charging station for transfer of one or more bat-
tery packs between the vessel and the charging sta-
tion; and

- a transfer device for transfer of the battery packs
back and forth between the vessel and the charging
station when the vessel is positioned close to the
charging station.

[0009] The vessel referred to here may be a large, sea-
going vessel such as, for example, a ferry, a cruise ship,
a cargo vessel or another type of vessel of similar or
larger size, and the battery packs involved are typically
non-portable by a person, i.e., the weight of a single bat-
tery pack is so great that it would not be possible for a
person to handle a battery pack on their own. The weight
and size of the battery packs mean that they must be
handled, i.e., lifted/lowered and moved, by mechanical
equipment of some type or other. The design of the bat-
tery packs may be such that the battery pack comprises

a single battery or a plurality of batteries that are coupled
together into a battery pack.
[0010] The charging station comprises at least one
charging bay for securely holding a battery pack in the
charging station, the at least one charging bay being pro-
vided with an electric contact element that is electrically
connected to a power supply for charging a battery pack
that is placed in the charging bay. The charging station
can advantageously be equipped with two or more charg-
ing bays, each one being adapted to a battery pack.
[0011] The at least one charging bay and the battery
packs are preferably configured with cooperating electric
contact elements such that a battery pack is connected
electrically to the power supply when the battery pack is
placed in the at least one charging bay.
[0012] The transport system may comprise a plurality
of charging stations that are located at a corresponding
number of ports of call for the vessel, and the transport
system can further comprise at least a plurality of battery
packs, such that there is at least one battery pack in each
charging station and at least one battery pack on the
vessel. The vessel may also be adapted for use of two
or more battery packs, and at the same time the charging
stations may be provided with one or more battery packs
for charging. The vessel can thus be powered by a plu-
rality of battery packs and either all can be changed at
the same time when they approach a discharged state,
or one battery pack at a time can be changed such that
the vessel has battery packs with varying degrees of
charge.
[0013] The vessel’s battery room comprises at least
one battery bay for securely holding a battery pack in the
battery room, the at least one battery bay being provided
with an electric contact element that is electrically con-
nected to at least the vessel’s electric motor or motors.
Battery bays are preferably given a configuration adapted
to the configuration of the battery packs such that a bat-
tery pack is held securely in a given position in the at
least one battery bay. The at least one battery bay and
the at least one charging bay can also be provided with
fasteners that cooperate with fasteners in or on the bat-
tery packs, for example, bolts and corresponding holes
or openings, or other suitable fastening devices capable
of holding a battery pack securely in a battery bay or
charging bay. The fasteners are preferably so configured
that they can be opened and closed with the aid of one
or more hydraulic or preferably electric actuators. The
actuator or actuators will preferably be controlled by a
control system having a GPS system such that they can
be actuated a short time before the vessel comes along-
side a charging station, thereby ensuring that the at least
one battery pack is ready to be transferred to the charging
station when the vessel docks alongside the charging
station.
[0014] The at least one battery bay in the battery room
and the battery packs are preferably provided with coop-
erating electric contact elements such that a battery pack
is connected electrically to at least the vessel’s electric
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motor or motors, and usually also the rest of the vessel’s
electric system, when the battery pack is placed in the
at least one battery bay.
[0015] The vessel further preferably comprises a bat-
tery room hatch for opening and closing the battery room,
the battery room hatch, when open, allowing access to
the battery room for changing a battery pack. The battery
room is preferably located in the vessel in such a way
that the battery room hatch can be arranged in the vertical
hull side of the vessel, thereby obtaining access to the
battery room through the hull side of the vessel facing
the charging station. It is possible, however, to place bat-
tery room and battery hatch in other positions as de-
scribed below. The battery room hatch is opened and
closed preferably automatically using a power-operated
opening and closing device, which device is preferably
controlled by a control system equipped with a GPS sys-
tem, normally the same control system as mentioned
above, such that the battery room hatch can be opened
a short time before the vessel comes alongside a charg-
ing station.
[0016] The charging station and/or transfer unit can be
movably supported, for example, on a quay facility, in at
least in one direction in the horizontal plane. This direc-
tion will preferably be essentially parallel to the quay fa-
cility on which the charging station is arranged such that
the charging station and/or transfer unit can be moved
back and forth along the hull side of the vessel, thereby
adjusting the position of the charging station and/or trans-
fer unit in relation to the vessel’s battery room before a
battery pack is transferred between battery room and
charging station, or vice versa. To facilitate the transfer
of battery packs between battery room and charging sta-
tion, the battery room’s at least one battery bay, the trans-
fer unit and the charging station’s at least one charging
bay can be provided with wheels or roller conveyors on
which the battery packs can be rolled.
[0017] In an example, the transfer device comprises a
frame and a support plate mounted on the frame, which
frame comprises a movement mechanism adapted to
move the battery support plate at least up and down and
sideways in both directions between the charging station
and the vessel’s battery room. Thus, the support plate
can be moved back and forth between the charging sta-
tion and the battery room so as to allow a battery pack,
or possibly multiple battery packs, to be moved from the
charging station to the transfer device, and vice versa,
and similarly from the battery room onto the transfer de-
vice, and vice versa.
[0018] The transfer device support plate is preferably
motion compensated by means of the movement mech-
anism in order to compensate for the vessel’s motions in
the water and for varying water levels, for example, due
to tides. To compensate for other motions in the water,
for example, heave, pitch and rolling motions etc., use is
preferably made of known sensors and known regulating
methods, which are well known, for example, in the oil
and gas industry, and this will therefore not be described

in more detail here.
[0019] In another example, the transfer device com-
prises a battery support plate for support of the at least
one battery pack, where the battery support plate is
mounted to the charging station and is movable in and
out of the charging station towards the vessel’s battery
room when the vessel is lying at the charging station such
that the at least one battery pack can be transferred back
and forth between the charging station and the vessel’s
battery room. The battery support plate is, in other words,
displaceable and can be displaced towards the vessel
and away from the vessel when the vessel is lying at the
charging station. The battery support plate can be mount-
ed in a charging bay and moved between a position in
which the battery support plate and a battery pack placed
on the battery support plate are located in the charging
bay and the battery pack is connected to the supply net-
work so as to be able to receive a charging current. It is
of course also possible to mount the battery support plate
in the vessel’s battery room such that the battery support
plate, with one battery pack or several battery packs
placed thereon, can be pushed back and forth between
the charging station and the battery room when the vessel
lies at the charging station and one or more battery packs
are to be charged and/or one or more charged battery
packs are to be placed in the vessel’s battery room. The
charging station is preferably movable relative to the ves-
sel, on wheels or on rails in the longitudinal direction of
the vessel, so as to allow the position of the battery sup-
port plate relative to the battery room to be adjusted to a
desired position before the battery support plate is
pushed out for transfer of one or more battery packs be-
tween the charging station and the battery room.
[0020] As mentioned above, the transfer device battery
support plate and the vessel’s battery room, optionally
the charging station if the battery support plate is mount-
ed in the battery room, can comprise wheels or a roller
conveyor on which the at least one battery pack can roll.
The transfer device battery support plate is preferably
motion compensated in order to compensate for the ves-
sel’s motions in the water, such as heave, pitch and roll
motions, and for varying water levels.
[0021] In an other example, the transfer device com-
prises a battery gangboard extending from the charging
station onto a deck on the vessel. The battery gangboard
preferably extends to the vessel’s battery room or to a
battery room support plate that has been moved out of
the battery room such that a battery pack can be wheeled
straight onto the battery room support plate. In this case,
the battery room is arranged to the side of the battery
gangboard, and the battery room support plate is then,
as described above, preferably mounted in the battery
room and is movable out of the battery room towards the
battery gangboard. The battery room can also be ar-
ranged in such a way on the vessel that it lies immediately
towards the end of the battery gangboard so that a battery
pack can be wheeled straight from the battery gangboard
into the battery room, and vice versa. To move the battery
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gangboard onto the deck, it can be provided with wheels
that roll on the deck. The battery gangboard can further
be configured telescopically, especially if it must be
moved some way inwards on the deck of the vessel. Al-
ternatively, the battery gangboard can be in two pieces
and part of the gangboard can be permanently mounted
on the vessel. To adjust the battery gangboard relative
to the battery room, the gangboard can be provided with
one or more lifting devices or jack devices that adjust the
height, i.e., lift the wheels or roller conveyor on which the
battery packs roll relative to the deck. It is also possible
to arrange the battery room in a vertical shaft extending
down from the deck of the vessel. A battery pack can be
moved across the battery gangboard and onto a battery
support plate, which is lowered into the shaft and into the
battery room. The battery room is closed as explained
above, using a battery room hatch, preferably arranged
uppermost in the shaft such that it is roughly flush with
the deck of the vessel.
[0022] The battery gangboard can also comprise
wheels or a roller conveyor on which a battery pack can
roll. An advantage of this embodiment of the invention is
that heave compensation can be avoided.
[0023] According to the invention, the charging station
and the battery room are adapted such that the at least
one battery pack is lowered into and lifted out of the charg-
ing station’s at least one charging bay and the battery
room’s at least one battery bay. The transfer device pref-
erably comprises a lifting device for lowering and lifting
a battery pack into and out of the at least one charging
bay and the at least one battery bay.
[0024] The transfer device further comprises a mova-
ble lifting arm and at least one winch device to lift and
lower a battery pack, which lifting arm is movably sup-
ported on the transfer device such that a battery pack
can be moved from a position over the charging station’s
at least one charging bay to a position over the battery
room’s at least one battery bay, and vice versa. The at
least one winch device preferably comprises a wire with
a lifting hook or the like at the end which can be fastened
to a fastening device on the battery packs, for example,
a lifting eye or the like.
[0025] The transfer device preferably comprises a plu-
rality of legs that are provided with wheels, the legs being
adapted in such a way that the transfer device can be
moved over the charging station and a battery pack can
be lowered into and lifted out of the charging station’s at
least one charging bay, i.e., that the legs of the transfer
device are adapted such that they straddle the charging
station. The transfer device is preferably provided with
wheels to enable it to be moved relative to the vessel
when the vessel is lying at the charging station. Further-
more, the charging station’s at least one charging bay
preferably comprises a hatch for closing the at least one
charging bay. The battery room’s at least one battery bay
preferably also comprises a hatch for closing the at least
one battery bay.
[0026] As mentioned above, the at least one charging

bay, the at least one battery bay and the support
plate/battery support plate can comprise wheels or one
or more roller conveyors on which the battery packs can
be moved in both directions between the battery room
and the charging station.
[0027] As an alternative, it is possible to provide the
battery packs with a plurality of wheels arranged on the
underside of the battery packs such that the battery packs
can be rolled from the charging station’s at least one
charging bay onto the transfer device and from the trans-
fer device into the battery room’s at least one battery bay,
and the other way from the at least one battery bay onto
the transfer device and then into the at least one charging
bay. The wheels can in that case be movable between
an inoperative position in which they are retracted such
that the at least one battery pack stands steady, and a
moving position in which the wheels project from the at
least one battery pack so that it can roll. If the battery
packs are provided with wheels, the at least one charging
bay, the at least one battery bay and the transfer device
are preferably provided with at least one guiding device
to guide the at least one battery pack’s movement into
the at least one charging bay, into the at least one battery
bay and onto the transfer device. The guiding device can
also be rails on which the wheels roll in the same way as
a railway carriage rolls on rails.
[0028] The transport system described above further
preferably comprises a control system with a control unit
that communicates with the charging station, the transfer
unit, the battery room and a GPS system so that the
charging station and/or the transfer unit and/or the battery
room can be prepared for changing the vessel’s at least
one battery pack as the vessel approaches the charging
station. This allows time to be saved, which is important
where a vessel, for example, a ferry, remains at the ferry
terminal for a short time, perhaps only 10 minutes, before
sailing on.
[0029] A method is further provided for near-continu-
ous operation of an electrically powered vessel, the meth-
od comprising the following steps:

- providing a seagoing vessel comprising a battery
room with a battery bay with space for at least one
swappable battery pack;

- positioning the vessel close to a charging station for
charging battery packs, the charging station com-
prising at least one charging bay and having space
for at least one battery pack;

- positioning a transfer device comprising a movable
lifting arm and a winch device for lifting and lowering
a battery pack into and out of the at least one charg-
ing bay and the at least one battery bay between the
vessel’s battery room and the charging station;

- transferring a depleted or partly depleted battery
pack from the vessel’s battery room to the charging
station for charging by means of the transfer device,
and/or transferring a charged battery pack from the
charging station to the battery room for operation of
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the vessel by means of the transfer device.

[0030] One possible use of a transport system or a
method as described above, is where the vessel is a ferry,
or alternatively a cruise ship, cargo vessel or other types
of ship that follow a regular route with fixed ports of call.
[0031] In the longer term, if a majority of all vessels are
equipped with electric power and a standard battery pack
design is achieved, a majority or all relevant ports of call
for such sizable vessels can be equipped with a charging
station for charging battery packs, and a vessel can thus
go to the closest port of call that has a number, or the
required number, of charged battery packs, and change
its battery pack or packs there.
[0032] A number of further embodiments of a transport
system are shown in the figures. For the sake of clarity,
it should be mentioned that the same or similar technical
features of the different embodiments are denoted by the
same references numerals in all the figures.
[0033] Embodiments of the transport system 10,
shown in the attached figures, comprise a vessel 14
which in the figures is shown lying alongside a quay 12
at which the vessel 14 has docked. A charging station
23 is arranged on the quay facility 12 for charging one or
more battery packs used by the vessel 14 for at least
propulsion of the vessel, but normally also for providing
electric power to other electric devices on the vessel,
such as instruments, lighting, heating etc.
[0034] The vessel 14 can be a large seagoing vessel
such as, for example, a ferry, a cruise ship, a cargo ves-
sel, or other type of vessel of similar or larger size, and
the battery packs 19 involved here can be non-portable
for a person, i.e., that the weight of an single battery pack
19 is so great that it would be impossible for a person to
handle a battery pack on their own. The weight and size
of the battery packs 19 mean that they must be handled,
i.e., lifted/lowered and moved, by mechanical equipment
of some kind or other.
[0035] The charging station 23 could be arranged at
different locations where a vessel docks or in another
way is connected to the charging station. For example,
the charging station 23 could also be arranged on a mole,
a pier, a floating device or other locations where the ves-
sel can come alongside the charging station 23, and pref-
erably be moored. A vessel 14 such as that shown in the
figures, for example, a ferry, will normally have at least
two locations in which it docks, for example, ferry termi-
nals, but the vessel 14 may also have a route that involves
it docking at a number of different locations. Each loca-
tion, or a selection of the locations, could then be
equipped with a charging station 23 as required, thereby
enabling the vessel 14 to run to and from all the locations
continuously.
[0036] The charging station 23 comprises at least one
charging bay 24 in which a battery pack 19 can be placed
for charging. The charging station’s at least one charging
bay 24 and the battery packs 19 used are provided with
cooperating electric contact elements such that when a

battery pack is placed in the at least one charging bay
24, the cooperating electric coupling elements will auto-
matically come into contact with each other, thereby en-
abling the battery pack 19 to be charged. The cooperating
electric coupling elements can, for example, comprise
plugs or spring elements of metal arranged in the at least
one charging bay 24 and corresponding metal faces on
the battery packs against which the spring elements are
pressed when a battery pack 19 is placed in the at least
one charging bay. To protect the metal faces or the plugs
on the battery packs and prevent short circuiting, the bat-
tery packs can, in addition, be provided with a sliding,
protective lid that covers the metal faces and that is
pushed aside as the battery packs 19 are placed in the
at least one charging bay 24. The spring elements or the
plugs may of course be arranged on the battery packs
19, whilst the corresponding metal faces or the plugs can
be arranged in the at least one charging bay 24, if so
desired.
[0037] The vessel 14 is provided with one or more elec-
tric motors that are supplied with electric power from at
least one battery pack 19. In this embodiment, the vessel
further comprises at least one battery room 18 in which
one or more battery packs 19 can be placed for providing
electric current during operation of the vessel 14, both
for powering the electric motors and for other devices on
the vessel requiring electric current, for example, instru-
ments, heating, lamps etc., but can also comprise several
battery rooms 18 if necessary, for example, a battery
room on each side of the vessel if the quay facilities 12
at which the vessel 14 docks are so configured that it is
not possible to dock the vessel at all the quays 12 on the
same side of the vessel. The at least one battery pack
19 is swappable, i.e. removable from the vessel 14 and
exchangeable, such that when the at least one battery
pack 19 is wholly or partly depleted, it can be swapped
for a corresponding battery pack 19 that has been
charged in the charging station 23.
[0038] The vessel’s battery room 18 comprises at least
one battery bay 22, but preferably two or more battery
bays 22, where a battery pack 19 can be placed in each
battery bay. The battery packs 19 can comprise a single
battery, but normally a battery pack 19 is made up of a
plurality of batteries that are coupled together into a bat-
tery pack in a known way. The battery room 18 is pref-
erably equipped with a hatch that can be opened and
closed.
[0039] The battery station’s at least one battery bay 22
is preferably provided with the same type of electric cou-
pling elements as the at least one charging bay 24 such
that the at least one battery bay 22 and the battery packs
19 used are provided with cooperating electric coupling
elements, which means that when a battery pack is
placed in the at least one battery bay 22, the cooperating
electric coupling elements automatically come into con-
tact with each other, thereby enabling the at least one
battery pack 19 to deliver power to the electric motors
and other electric power consumers on the vessel 14.
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The cooperating electric coupling elements may, for ex-
ample, comprise electric plugs or spring elements of met-
al arranged in the at least one battery bay 22 and corre-
sponding metal faces on the battery packs 19 against
which the spring elements are pressed when a battery
pack 19 is placed in the at least one battery bay 22. As
long as the charging station’s at least one charging bay
24 and the battery room’s at least one battery bay 22 are
provided with the same type of electric coupling element,
for example, plugs or metal spring elements, the battery
packs 19 can be moved between the battery room’s at
least one battery bay in the vessel 14 and the charging
station’s at least one charging bay 24 and the battery
room’s at least one battery bay 22 without difficulty.
[0040] The transport system 10 also comprises a trans-
fer device 31 that is used to transfer a battery pack from
the battery room 18 in the vessel 14 into the charging
station 23 for charging a discharged battery pack, or to
transfer a charged battery pack 19 from the charging sta-
tion 23 to the vessel’s battery room 18 for providing elec-
tric power for operation of electric motors and other elec-
tric power consumers on the vessel 14. The transfer de-
vice 31 can have different configurations as shown in the
figures and explained in more detail below. For example,
the transfer device 31 and the charging station 23 can
be separate devices, or the transfer device 31 can be
mounted to the charging station 23 or optionally to the
battery room 18.
[0041] A battery pack 19 that is located in a charging
bay 24 in the charging station will normally be moved
onto the transfer device 31. The transfer device 31 sup-
ports the battery pack 19 whilst it is moved towards the
battery room 18 on the vessel 14, which has docked and
is preferably securely moored to the quay facility 12. For
support of a battery pack 19, the transfer device is pref-
erably provided with a support plate 33, a battery transfer
plate 26 or the like that provides good support for the
battery pack 19. Once the battery pack 19 is in the right
position relative to a battery bay 22 in the battery room
18, the battery pack 19 can be moved from the transfer
device 31 into the battery bay 22 where the battery pack
is automatically coupled to the vessel’s electric system
as explained above. In the opposite direction, when a
depleted battery pack is to be charged, the battery pack
19 is moved from its battery bay 22 onto the transfer
device 31, and the transfer device 31 is then moved to-
wards the charging station 23 until the battery pack 19
is in the right position relative to a charging bay 24 in the
charging station 23, after which the battery pack 19 is
moved from the transfer device 31 into the charging bay
24 where the battery pack 19 is automatically coupled to
the charging station and the power supply as explained
above, such that the battery pack 19 can receive the nec-
essary charging current for charging the battery pack.
[0042] To position the transfer device 31 in the correct
position relative to a battery bay 22 in the battery room
18 before a battery pack 19 is moved from the transfer
device 31 into the battery bay 22 or from the battery bay

22 onto the transfer device 31, or similarly to put the trans-
fer device 31 in the correct position relative to a charging
bay 24 in the charging station 23 before a battery pack
19 is moved from the transfer device 31 into the charging
bay 24 or from the charging bay 24 onto the transfer
device 31, the transport system 10 is preferably provided
with a control system comprising sensors that are signal-
connected to a control unit, and that register the position
of the transfer device 31 in relation to a battery bay 22 in
the battery room 18 or in relation to a charging bay 24 in
the charging station 23, and controls and adjusts the
movements of the transfer device 31 until it is in a position
in which a battery pack can be moved between the trans-
fer device 31 and a battery bay 22, or vice versa, or be-
tween the transfer device 31 and a charging bay 23, or
vice versa.
[0043] The vessel 14 will move in the water to a greater
or lesser degree and will therefore move relative to the
quay 12 and thus also relative to the charging station 23
and the transfer device 31 located on the quay 12. These
motions must be taken into account when a battery pack
19 is to be transferred between the transfer device 31
and a battery bay 22, or vice versa. The transfer device
31 is therefore equipped with one or more sensors, which
also are signal-connected to the control unit, and which
register the vessel’s motions in relation to the transfer
device 31. The transfer device, or optionally the charging
station if the transfer device 31 is mounted to the charging
station 23, is further provided with a compensating sys-
tem that is regulated by the control unit based on input
from the sensors that register the vessel’s 14 motions in
the water. Similar compensating devices which compen-
sate for relative motion between devices that occurs be-
cause of motions in the water typically comprise one or
more hydraulic cylinder/piston devices and are, inter alia,
known from equipment used in connection with offshore
oil and gas exploration and production and will not be
described in more detail here.
[0044] In order to be sure that the battery packs 19 are
held in place in their respective battery bays 22 when the
vessel is out at sea, and also in high seas and difficult
conditions, one or more fastening devices and/or holding
devices are preferably provided in the battery room 18.
The fastening devices can, for example, be bolts that are
arranged in the battery room 18 and that are passed into
corresponding holes in the battery packs 19, whilst the
holding devices may be beam-shaped or plate-shaped
elements or the like that are pressed against one or more
surfaces, preferably against the top and/or opposing
sides of the battery packs 19. Other fastening or holding
devices capable of securing the battery packs in their
respective battery bays 22 could also conceivably be
used.
[0045] The battery packs 19 are transferred between
the charging station 23 and the battery room 18 with the
aid of wheels or roller conveyors. The battery packs 19
can be provided with wheels either in or on the underside
of the battery packs 19 so as to enable a battery pack 19
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to be wheeled from a charging bay 24 onto the transfer
device 31, and from the transfer device 31 into a battery
bay 22 in the battery room and back in the opposite di-
rection. To have a more controlled movement of a battery
pack 19 from a charging bay 24 onto the transfer device
31 and then into a battery bay 22, and vice versa, the
charging bay 24, the transfer device 31 and the battery
bay 22 or roller conveyor can be provided with rails on
which the battery packs can roll. Optionally, the charging
station 23 and/or the transfer device 31 can be provided
with a device capable of pushing and pulling a battery
pack 19 such that it slides on the rails in the case where
neither the battery packs 19 nor the at least one charging
bay 24 nor the at least one battery bay 22 is provided
with wheels.
[0046] Alternatively, wheels may be arranged in the at
least one charging bay 24, the transfer device 31 and the
at least one battery bay 22 on which a battery pack 19
can roll when it is moved from a charging bay 24 onto
the transfer device 31 and into a battery bay 22 and back
in the opposite direction. To have a controlled movement
of a battery pack 19 from a charging bay 24 onto the
transfer device 31 and then into a battery bay 22, and
vice versa, the charging bay 24, the transfer device 31
and the battery bay 22 can be provided with guiding el-
ements or leading elements that force a battery pack 19
to move in the right direction.
[0047] An example of the transport system 10 is shown
in Figures 1-5. Figure 1 shows a vessel 14 that has
docked at a quay facility or quay 12 supported on piles
13. The vessel can be moored to the quay 12 in the usual
way or anchored to the quay 12 using one or more moor-
ing devices equipped with suction cups. On the quay 12,
the charging station 23 and the transfer device 31 are
arranged in such a way as to enable the vessel 14 to
swap one or more battery packs 19, which are more or
less depleted, for freshly charged battery packs 19. As
mentioned above, the transfer device 31 and the charg-
ing station 23 do not necessarily need to be arranged on
a quay, but can also be arranged on a mole, a pier, some
form or other of floating facility such as, for example, a
platform or ship for hydrocarbon exploration or produc-
tion, or on other types of installations on which a charging
station 23 and a transfer device can be arranged, and
which a vessel 14 can dock at and be moored to so as
to allow battery packs 19 to be transferred back and forth
between the charging station 23 and the vessel’s battery
room 18 with the aid of the transfer device 31.
[0048] Figure 1 further shows the charging station 23
that is provided with wheels (not shown on the figures),
and is movably supported on rails 50 such that the charg-
ing station can be moved back and forth on the quay 12
in a direction that is essentially parallel to the hull side
16 of the vessel, in order to be able to adjust the position
of the charging station 23 relative to the position of the
transfer device and/or the position of the vessel’s battery
room 18 when the vessel 14 is moored to the quay.
[0049] Between the charging station 23 and the vessel

14, there is shown a curtain device 29 that is preferably
mounted on the charging station 23 and can be pulled
out towards the hull side 16 of the vessel in the same
way as the end of the passenger boarding bridge be-
tween an airport terminal and the doorway of an aircraft.
The curtain device 29 is, as indicated in the figures, pref-
erably made of a flexible material that is waterproof and
windproof, for example, a material used for tarpaulins,
and accordion-folded such that the curtain device 29 can
be extended out towards the hull side 16 of the vessel
and compressed against the charging station 29 after
use.
[0050] When the curtain device 29 has been pulled out
towards and rests against the hull side 16 of the vessel,
it will protect the transfer device 31 and the battery packs
19 being transferred between the charging station 23 and
the battery room 18, or vice versa, from precipitation and
wind.
[0051] The transfer device 31 is underneath the curtain
device 29 in Figure 1 and is therefore not visible, but is
movably supported on rails 51 such that the transfer de-
vice 31 can be moved back and forth on the quay 12 in
a direction that is essentially parallel to the vessel’s hull
side 16, in order to be able to adjust the position of the
transfer device in relation to the position of the charging
station and/or the position of the vessel’s battery room
18 when the vessel 14 is moored to the quay.
[0052] Figure 2 is a rear view of the transport system
10 shown in Figure 1, and Figure 3 is an enlarged view
of the section of the charging station 23, transfer device
31 and battery room 18 in the vessel 14 indicated in Fig-
ure 2.
[0053] The battery room 18 is provided with an opening
17 in the vessel’s essentially vertical hull side 16, which
gives direct access to the battery room 18 from the out-
side of the vessel 14 such that a freshly charged battery
pack 19 can easily be installed in the battery room and
a more or less depleted battery pack 19 can easily be
removed from the battery room 18. The opening 17 is
preferably provided with a hatch (not shown in the figures)
that can be closed when the vessel 14 is in use and
opened when one or more depleted battery packs 19 are
to be swapped for freshly charged battery packs 19.
[0054] The transfer device 31 comprises a frame 32
and a support plate 33 mounted on the frame 32. The
frame 32 comprises a movement mechanism 36 mount-
ed on a support part 34. The support part 34 is provided
with wheels that preferably run on rails 51 as indicated
in the figures, but the transfer device 31 can also be ar-
ranged freely moving, i.e., that it is not restricted to mov-
ing along the rails 51.
[0055] The movement mechanism 36 is adapted to
move the support plate 33 back and forth between a po-
sition immediately opposite a charging bay 24 in the
charging station 23 so that a battery pack 19 can be
moved from the support plate 33 into the charging bay
24 or from the charging bay 24 onto the support plate 33,
and a position immediately opposite a battery bay 22 in
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the battery room 18 so that a battery pack 19 can be
moved from the support plate 33 into the battery bay 22
or from the battery bay 22 onto the support plate 33. The
movement mechanism 36 must therefore normally be
configured such that it at least can move the support plate
33 in a vertical direction and in a first direction in the
horizontal plane that extends perpendicularly from the
battery room 18. To adjust the position of the transfer
device 31 in another direction in the horizontal plane that
is essentially at right angles to said first direction in the
horizontal plane, the transfer device 31 can be moved
along the rails 51 until a desired position immediately
opposite a charging bay 24 in the charging station 23 or
a battery bay 22 in the battery room 18 has been found.
[0056] To be able to move the support plate 33 in both
a vertical direction and a direction perpendicular to the
battery room 18, the movement mechanism can be con-
figured with a plurality of rotatable rods, which in a known
way are moved, with the aid of hydraulic cylinder/piston
devices. For example, the movement mechanism 36 can
comprise, as shown clearly in Figure 3, a first rod 37
which at one end is rotatably fastened to the support plate
33 and at the other end is rotatably fastened to a second
rod 38. At the opposite end, the second rod 38 is rotatably
fastened to the support part 34. A first cylinder/piston
device 39 is at one end rotatably fastened to the second
rod 38 close to the lower end of the second rod, and at
the other end is rotatably fastened to the first rod 37 close
to the point of connection between the first rod 37 and
the second rod 38. A second cylinder/piston device 40
is at one end rotatably fastened to the support part 34
and at the other end is fastened to the second rod 38
close to the point of connection between the first rod 37
and the second rod 38. Lastly, the movement mechanism
36 comprises a third cylinder/piston device 41 which at
one end is rotatably fastened to the support plate 33 and
at the other end is fastened to the first rod 37 close to
the point of connection between the first rod 37 and the
second rod 38. To increase stability, the transfer device
can optionally be provided with two or more such move-
ment mechanisms 36.
[0057] In Figure 4 it is indicated that the battery room
18 can be configured with two battery bays 22 and that
the charging station 23 can be configured with two charg-
ing bays 24. This means that one battery pack 19 can be
placed in the vessel 14 and one battery pack can be
arranged in the charging station for recharge. When
changing battery packs, it will then be easy to transfer
the charged battery pack 19 from its place in the charging
bay in the charging station 23 into a vacant battery bay
in the battery room 18 in the vessel 14, and equally simple
to transfer the more or less depleted battery pack 19 in
the battery room 18 from its battery bay in the battery
room 18 to a vacant charging bay in the charging station
23.
[0058] In Figures 3 and 4 it is also indicated that the
transfer device support plate 33, the charging bays 24
and the battery bays 22 are provided with guiding devices

or guiding elements 28 that lead or guide the movement
of the battery packs into and out of the charging bay and
the battery bay and onto the support plate 33. The guiding
elements 28 may be rails on which the battery packs 19
roll or slide when they are transferred between a battery
bay 22 and a charging bay 24, via the transfer device 31,
and vice versa. The guiding elements can also be guiding
or leading elements that guide the battery packs 19, for
example, if they are provided with wheels such that they
roll from a charging bay 24 onto the support plate 33 and
then into a battery bay 24, or vice versa, in order to guide
or lead a battery pack 19 into the right position in the at
least one battery bay 22 and the at least one charging
bay 24.
[0059] Figures 6-8 show the transport system 10 of the
invention where the battery packs 19 are transferred in
an alternative way compared to the example shown in
Figures 1-5.
[0060] In this embodiment, the opening 17 to the bat-
tery room 18 is arranged such that the battery packs 19
must be vertically lowered into and lifted out of a battery
bay 22 in the battery room, and also the charging station
is configured such that the battery packs 19 are vertically
lowered into and lifted out of the battery bays 24 in the
charging station.
[0061] To facilitate this, the transfer device 31 compris-
es a tower support part 43 with a plurality of legs 47, for
example, four legs as shown in the figures. The legs 47
of the tower support part 43 are provided with wheels 35
in their underside, and are preferably, but not necessarily,
arranged on rails 51 such that the tower support part 43
can be moved back and forth in a direction essentially
parallel to the quay edge and thus the hull side 16 of the
vessel 14 when the vessel is moored to the quay 12. The
charging station 23 is disposed between the rails 51 and
the legs 47 are sufficiently high as to allow that the tower
support part 43 to be moved over the charging station 23.
[0062] The tower support part further comprises a lift-
ing arm 44 that is movably supported in the tower support
part such that it can be moved back and forth in a direction
that is essentially perpendicular to the longitudinal direc-
tion of the quay edge and the rails 51.
[0063] The tower support part 43 also comprises at
least one, but preferably two or more winch devices (not
visible on the figures) with associated wires 45 that can
be connected to fastening eyes 46 on the upper side of
the battery packs 19. The lifting arm 44 can be moved
back and forth between an outer position in which it ex-
tends over the battery room 18 and the wires 45 extend
essentially vertically down to the fastening eyes 46 on a
battery pack 19 placed in a battery bay 22 in the battery
room 18 such that the wires can easily be fastened to
the fastening eyes, for example, with hook devices se-
cured to the end of the wires 45, and an inner position in
which a battery pack 19, which has been hoisted up by
the winch devices, will hang in the air from the wires 45
between the rails 51 and above the charging station 23.
With the aid of the winch devices, a battery pack can thus
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be lifted up from and lowered into a battery bay 22 in the
battery room 18 and a charging bay 24 in the charging
station 23. The distance between the legs 47 must there-
fore be sufficiently great to allow a battery pack 19 to be
passed between the legs as the lifting arm 44 is moved
from its outer position to its inner position, or vice versa.
[0064] Figures 10-11 show an other example of the
transport system 10 where the transfer device 31 is in-
stalled in the charging station 23, and in many ways con-
stitutes an integral part of the charging station. As this
example does not comprise a separate transfer device
31, the charging station 23 is arranged at a relatively
short distance from the end of the quay 12 and thus also
the hull side 16 of the vessel 14 when it is moored to the
quay.
[0065] The charging station 23 comprises a charging
station support plate 25 that is mounted on at least one,
but preferably two or more cylinder/piston devices 27
such that the charging station support plate 25 can be
moved up and down in an essentially vertical direction.
[0066] The transfer device 31 comprises a battery
transfer plate 26 which on its bottom edge is fastened to
the charging station support plate 25 by telescopic fas-
teners (not visible in the figures), such that the battery
transfer plate 26 can be moved forward towards a battery
bay 22 in the battery room 18 and back into the charging
station 23. The battery transfer plate 26 and the at least
one battery bay 22 in the battery room 18 can be provided
with guiding elements 28 as described in connection with
the first embodiment above, where the guiding elements
28 can be rails on which a battery pack 19 can roll or
slide when it is moved from the battery transfer plate 26
into a battery bay 22 in the battery room 18, or in the
opposite direction. Alternatively, the battery packs 19 can
be provided with wheels and the guiding devices 28 can
be leading or guiding elements that ensure that a battery
pack 19 moves in a desired direction onto the battery
transfer plate 26 and into the at least one battery bay 22.
[0067] Finally, a last example of the transport system
10 is indicated in Figures 12-14 where the charging sta-
tion 23 is positioned such that the battery packs 19 can
be moved onto a deck 20 on the vessel 14. Furthermore,
the transfer device 31 comprises a battery pack gang-
board 49 that extends from the at least one charging bay
in the charging station towards the battery room 18.
[0068] The battery room 18 can in this case be placed
in a shaft (not shown in the figures) that extends down
into the vessel 14 from the deck 20. A battery bay 22 may
then comprise a battery pack support plate that is ar-
ranged in the battery room to be movable in an essentially
vertical direction, for example, by one or more cylin-
der/piston devices in a similar way as the charging station
explained in connection with the embodiment shown in
Figures 10-11. A battery pack 19 can thus be moved
straight from the battery pack gangboard 49 onto the bat-
tery pack support plate and lowered into the battery bay
in the battery room, and vice versa. Alternatively, the bat-
tery room 18 can be arranged in a sidewall of the hull

facing inwards towards the deck 20. In this case, the at
least one battery bay 22 in the battery room can be pro-
vided with a battery pack support plate that is telescop-
ically fastened to the battery bay 22 in the same way as
the battery transfer plate 26 is fastened to the charging
station in the embodiment shown in Figures 10-11, such
that the battery pack support plate can be moved out of
a battery bay and preferably remain lying as an extension
of the battery pack gangboard 49. A battery pack 19 can
thus be moved directly from the battery pack gangboard
49 onto the battery pack support plate, or vice versa.
[0069] The at least one charging bay 24 in the charging
station 23, the battery pack gangboard 49 and the battery
support plate are preferably provided with guiding ele-
ments 28 as described in connection with several em-
bodiments above, which guiding elements 28 can be rails
on which a battery pack 19 can roll or slide when it is
moved from the at least one charging bay 24 in the charg-
ing station 23, across the battery pack gangboard 49 and
onto the battery pack support plate, or in the opposite
direction. Alternatively, the battery packs 19 can be pro-
vided with wheels and the guiding devices 28 can be
leading or guiding elements that ensure that a battery
pack 19 moves along a desired direction and path into
the at least one charging bay 24, onto the battery pack
gangboard 49 and onto the battery pack support plate.
[0070] The battery pack gangboard 49 may be a sep-
arate device that can be telescopically configured and
fastened to the charging station 23 such that it can be
telescoped out and onto the deck 20 of the vessel 14
when one or more, more or less depleted battery packs
19 are to be swapped with a corresponding number of
charged battery packs. Alternatively, it may in some cas-
es be relevant to use an existing ramp on the vessel 14
also as a battery pack gangboard 49 for the battery packs
19. For example, many ferries have a ramp that is laid
down and remains lying on the quay 12 such that persons
and/or vehicles can walk/drive ashore or onto the vessel
14 from the shore, which also could be used as a battery
pack gangboard 49.
[0071] The transport system 10 illustrated in the fig-
ures, the vessel is a ferry. However, it should be under-
stood that the transport system 10 can of course also be
used on any other type of vessel, such as cruise ships,
cargo vessels operating on permanent routes, supply
ships for offshore installations etc. As battery develop-
ment continues to evolve, it is anticipated that battery
capacity will increase significantly in the future and thus
the present transport system will also be of interest for
vessels that sail over longer distances without the oppor-
tunity to change batteries en route.
[0072] It should also be mentioned that the quay facility
12 shown in the figures is a fixed quay, but the present
transport system 10 could also conceivably be arranged
on a floating or fixed installation incorporating a wind pow-
er plant or the like. The most obvious examples would
be an oil/gas platform or an oil/gas production ship or a
floating or fixed installation incorporating a wind power
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plant, a wave power plant or a tidal power plant, or an
installation incorporating a solar panel plant. Other off-
shore installations with means for producing energy for
charging one or more battery packs are also conceivable.
[0073] According to a transport system 10 as described
above and shown in the figures, a number of advantages
can be obtained. As the battery packs 19 are swappable,
they can be upgraded or changed as the development
of new and better batteries progresses. Since the battery
packs 19 are swappable and can be charged in a charg-
ing station 23, the battery packs can be made smaller,
which results in lower investment costs and savings of
space and weight on the vessel 14. It also means that
the battery packs 19 can be charged over a longer period,
which will allow the charging current to be significantly
lower. This means less load on the local power grid, whilst
in smaller places, which may have a power grid of poor
capacity, and which perhaps also lie some distance from
a high-capacity grid, it may mean that that major costs
are saved as the local grid does not need to be upgraded
to be capable of delivering the necessary charging cur-
rent. Lower charging current also results in a longer serv-
ice life for the battery packs 19. Embodiments described
herein further provide a solution allowing an electrically
powered vessel to operate continuously over a long, in
principle infinitely long, period of time without prolonged
stops to charge batteries. A transport system or method
according to embodiments described herein may further
reduce the investment costs involved in getting an elec-
trically powered vessel to function.
[0074] A person of skill in the art will understand that
various features, as explained above and shown in the
figures, can be modified and that changes can be made
within the scope of the invention as defined in the ap-
pended claims.

Claims

1. A transport system (10) comprising:

- a seagoing vessel (14) comprising a battery
room (18) for at least one swappable battery
pack (19) for providing power for at least propul-
sion of the vessel (14);
- at least two battery packs (19), of which at least
one battery pack is arranged on the vessel (14)
when the vessel is in operation;
- a charging station (23) for charging the battery
packs (19), which charging station (23) is locat-
ed outside the vessel (14), but such that the ves-
sel (14) can be positioned relative to the charg-
ing station (23) for transfer of one or more battery
packs (19) between the vessel and the charging
station (23); and
- a transfer device (31) for transfer of the battery
packs (19) back and forth between the vessel
(14) and the charging station (23) when the ves-

sel is positioned by the charging station char-
acterized in that

the charging station (23) comprises at least one
charging bay (24) for securely holding a battery pack
(19) in the charging bay (24), which at least one
charging bay (24) is provided with an electric contact
element that is electrically connected to a power sup-
ply for charging a battery pack (19) that is placed in
the charging bay (24),
the vessel’s battery room (18) comprises at least one
battery bay (22) for securely holding a battery pack
(19) in the battery room (18), which at least one bat-
tery bay (22) is provided with an electric contact el-
ement that is electrically connected to at least the
vessel’s (14) electric motor or motors,
the charging station (23) and the battery room (18)
are designed such that the at least one battery pack
(19) is lowered into and lifted out of the charging
station’s at least one charging bay (24) and the bat-
tery room’s at least one battery bay (22), and that
the transfer device (31) comprises a lifting device for
lowering and lifting a battery pack (19) into and out
of the at least one charging bay (24) and the at least
one battery bay (22), and that
the transfer device (31) comprises a movable lifting
arm (44) and a winch device for lifting and lowering
a battery pack (19), which lifting arm (44) is movably
mounted to the transfer device (31) such that a bat-
tery pack (19) can be moved from a position over
the charging station’s at least one charging bay (24)
to a position over the battery room’s at least one
battery bay (22), and vice versa.

2. A transport system according to claim 1, wherein the
at least one charging bay (24) and the battery packs
(19) are configured with cooperating electric contact
elements such that a battery pack (19) is connected
electrically to the power supply when the battery
pack is placed in the at least one charging bay (24).

3. A transport system according to any of claims 1-2,
wherein the transport system (10) comprises a plu-
rality of charging stations (23) that are located at a
corresponding number of ports of call for the vessel
(14), and that the transport system (10) further com-
prises at least a plurality of battery packs (19) such
that there is at least one battery pack (19) in each
charging station (23) and at least one battery pack
(19) on the vessel.

4. A transport system according to any of claims 1-3,
wherein the at least one battery bay (22) in the bat-
tery room (18) and the battery packs (19) are pro-
vided with cooperating electric contact elements
such that a battery pack (19) is connected electrically
to at least the vessel’s (14) electric motor or motors
when the battery pack (19) is placed in the at least
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one battery bay (22).

5. A transport system according to any of claims 1-4,
wherein the vessel (14) comprises a battery room
hatch for opening and closing the battery room (18),
the battery room hatch, when open, providing access
to the battery room (18) for changing a battery pack
(19).

6. A transport system according to any of claims 1-5,
wherein the charging station (23) and/or the transfer
unit (31) is movably supported in at least one direc-
tion in a horizontal plane.

7. A transport system according to any of claims 1-6,
wherein the transfer device (31) comprises a plurality
of legs (47) that are provided with wheels (35), the
legs (47) being designed such that the transfer de-
vice (31) can be moved over the charging station
(23) and a battery pack (19) can be lowered into and
lifted out of the charging station’s at least one charg-
ing bay (24).

8. A transport system according to any of claims 1-7,
wherein the at least one charging bay (24), the at
least one battery bay (22) and the transfer device
(31) are provided with at least one guiding device
(28) to guide the movement of the at least one battery
pack into the at least one charging bay (24), into the
at least one battery bay (22) and onto the transfer
device (31).

9. A transport system according to any of claims 1-8,
wherein the transport system (10) further comprises
a control system with a control unit that communi-
cates with a GPS system, the charging station (23),
the transfer unit (31) and the battery room (18) so
as to allow the charging station (23) and/or the trans-
fer unit (31) and/or the battery room (18) to be pre-
pared for changing the vessel’s (14) at least one bat-
tery pack (19) as the vessel (14) approaches the
charging station (23).

10. A method for near-continuous operation of an elec-
trically powered vessel (14), characterized by the
steps:

- providing a seagoing vessel (14) comprising a
battery room (18) with a battery bay (22) with
space for at least one swappable battery pack
(19);
- positioning the vessel close to a charging sta-
tion for charging battery packs (19), the charging
station comprising at least one charging bay (24)
and having space for at least one battery pack
(19);
- positioning a transfer device (31) comprising a
movable lifting arm (44) and a winch device for

lifting and lowering a battery pack (19) into and
out of the at least one charging bay (44) and the
at least one battery bay (22) between the ves-
sel’s (14) battery room (18) and the charging
station (23);
- transferring a depleted or partly depleted bat-
tery pack (19) from the vessel’s battery room
(18) to the charging station (23) for charging by
means of the transfer device (31), and/or trans-
ferring a charged battery pack (19) from the
charging station (23) to the battery room (18) for
operation of the vessel (14) by means of the
transfer device (31).

11. Use of a transport system according to any of claims
1-9 or a method according to claim 10, where the
vessel (14) is a ferry.

Patentansprüche

1. Transportsystem (10), umfassend:

- ein seetüchtiges Schiff (14) umfassend einen
Batterieraum (18) für mindestens ein aus-
tauschbares Batteriepack (19) zur Bereitstel-
lung von Strom für mindestens den Antrieb des
Schiffes (14);
- mindestens zwei Batteriepacks (19), von de-
nen mindestens ein Batteriepack auf dem Schiff
(14) angeordnet ist, wenn das Schiff in Betrieb
ist;
- eine Ladestation (23) zum Aufladen der Batte-
riepacks (19), wobei die Ladestation (23) außer-
halb des Schiffs (14) angeordnet ist, jedoch so,
dass das Schiff (14) relativ zu der Ladestation
(23) für die Beförderung eines oder mehrerer
Batteriepacks (19) zwischen dem Schiff und der
Ladestation (23) positioniert werden kann; und
- eine Beförderungsvorrichtung (31) zum Beför-
dern der Batteriepacks (19) hin und her zwi-
schen dem Schiff (14) und der Ladestation (23),
wenn das Schiff von der Ladestation positioniert
wird, dadurch gekennzeichnet, dass

die Ladestation (23) mindestens eine Ladebucht
(24) zum sicheren Aufnehmen eines Batteriepacks
(19) in der Ladebucht (24) umfasst, wobei die min-
destens eine Ladebucht (24) mit einem elektrischen
Kontaktelement ausgestattet ist, das elektrisch mit
einer Stromversorgung zum Laden eines Batterie-
packs (19) verbunden ist, das in der Ladebucht (24)
angeordnet ist,
der Batterieraum (18) des Schiffs mindestens einen
Batterieschacht (22) zum sicheren Aufnehmen eines
Batteriepacks (19) in dem Batterieraum (18) um-
fasst, wobei der mindestens eine Batterieschacht
(22) mit einem elektrischen Kontaktelement ausge-
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stattet ist, das elektrisch mit mindestens dem Elek-
tromotor oder den Elektromotoren des Schiffs (14)
verbunden ist,
die Ladestation (23) und der Batterieraum (18) so
ausgelegt sind, dass das mindestens eine Batterie-
pack (19) in die mindestens eine Ladebucht (24) der
Ladestation und den mindestens einen Batte-
rieschacht (22) des Batterieraums abgesenkt und
herausgehoben wird, und dass die Beförderungs-
vorrichtung (31) eine Hubvorrichtung zum Absenken
und Anheben eines Batteriepacks (19) in die min-
destens eine Ladebucht (24) und den mindestens
einen Batterieschacht (22) umfasst, und dass
die Beförderungsvorrichtung (31) einen bewegli-
chen Hubarm (44) und eine Windenvorrichtung zum
Heben und Absenken eines Batteriepacks (19) um-
fasst, wobei der Hubarm (44) beweglich an der Be-
förderungsvorrichtung (31) angebracht ist, so dass
ein Batteriepack (19) von einer Position über der
mindestens einen Ladebucht (24) der Ladestation
zu einer Position über dem mindestens einen Batte-
rieschacht (22) des Batterieraums und umgekehrt
bewegt werden kann.

2. Transportsystem nach Anspruch 1, wobei die min-
destens eine Ladebucht (24) und die Batteriepacks
(19) mit zusammenwirkenden elektrischen Kontak-
telementen so konfiguriert sind, dass ein Batterie-
pack (19) elektrisch mit der Stromversorgung ver-
bunden ist, wenn das Batteriepack in der mindestens
einen Ladebucht (24) angeordnet ist.

3. Transportsystem nach einem der Ansprüche 1 bis
2, wobei das Transportsystem (10) eine Vielzahl von
Ladestationen (23) umfasst, die sich an einer ent-
sprechenden Anzahl von Anlaufhäfen für das Schiff
(14) befinden, und wobei das Transportsystem (10)
ferner mindestens eine Vielzahl von Batteriepacks
(19) umfasst, so dass mindestens ein Batteriepack
(19) in jeder Ladestation (23) und mindestens ein
Batteriepack (19) auf dem Schiff vorhanden ist.

4. Transportsystem nach einem der Ansprüche 1 bis
3, wobei der mindestens eine Batterieschacht (22)
im Batterieraum (18) und die Batteriepacks (19) mit
zusammenwirkenden elektrischen Kontaktelemen-
ten ausgestattet sind, so dass ein Batteriepack (19)
elektrisch mit mindestens dem Elektromotor oder
den Elektromotoren des Schiffes (14) verbunden ist,
wenn das Batteriepack (19) in dem mindestens ei-
nen Batterieschacht (22) angeordnet ist.

5. Transportsystem nach einem der Ansprüche 1 bis
4, wobei das Schiff (14) eine Batterieraum-Luke zum
Öffnen und Schließen des Batterieraums (18) um-
fasst, wobei die Batterieraum-Luke im geöffneten
Zustand den Zugang zum Batterieraum (18) zum
Wechseln eines Batteriepacks (19) ermöglicht.

6. Transportsystem nach einem der Ansprüche 1 bis
5, wobei die Ladestation (23) und/oder die Beförde-
rungsvorrichtung (31) in mindestens einer Richtung
in einer horizontalen Ebene beweglich gelagert ist.

7. Transportsystem nach einem der Ansprüche 1 bis
6, wobei die Beförderungsvorrichtung (31) eine Viel-
zahl von Beinen (47) umfasst, die mit Rädern (35)
versehen sind, wobei die Beine (47) so ausgelegt
sind, dass die Beförderungsvorrichtung (31) über die
Ladestation (23) bewegt werden kann und ein Bat-
teriepack (19) in die mindestens eine Ladebucht (24)
der Ladestation abgesenkt und aus dieser heraus-
gehoben werden kann.

8. Transportsystem nach einem der Ansprüche 1 bis
7, wobei die mindestens eine Ladebucht (24), der
mindestens eine Batterieschacht (22) und die Beför-
derungsvorrichtung (31) mit mindestens einer Füh-
rungsvorrichtung (28) ausgestattet sind, um die Be-
wegung des mindestens einen Batteriepacks in die
mindestens eine Ladebucht (24), in den mindestens
einen Batterieschacht (22) und auf die Beförde-
rungsvorrichtung (31) zu führen.

9. Transportsystem nach einem der Ansprüche 1 bis
8, wobei das Transportsystem (10) ferner ein Steu-
ersystem mit einer Steuereinheit umfasst, die mit ei-
nem GPS-System, der Ladestation (23), der Beför-
derungsvorrichtung (31) und dem Batterieraum (18)
kommuniziert, so dass die Ladestation (23) und/
oder die Beförderungsvorrichtung (31) und/oder der
Batterieraum (18) so vorbereitet werden können,
dass das Schiff (14) mindestens ein Batteriepack
(19) austauschen kann, wenn sich das Schiff (14)
der Ladestation (23) nähert.

10. Verfahren zum annähernd kontinuierlichen Betrieb
eines elektrisch angetriebenen Schiffes (14), ge-
kennzeichnet durch die Schritte:

- Bereitstellen eines seetüchtigen Schiffes (14),
das einen Batterieraum (18) mit einem Batte-
rieschacht (22) mit Platz für mindestens ein aus-
tauschbares Batteriepack (19) umfasst;
- Positionieren des Schiffs in der Nähe einer La-
destation zum Aufladen von Batteriepacks (19),
wobei die Ladestation mindestens eine Lade-
bucht (24) umfasst und über Platz für mindes-
tens ein Batteriepack (19) verfügt;
- Positionieren einer Beförderungsvorrichtung
(31) umfassend einen beweglichen Hubarm
(44) und eine Windenvorrichtung zum Heben
und Absenken eines Batteriepacks (19) in die
und aus der mindestens einen Ladebucht (44)
und dem mindestens einen Batterieschacht (22)
zwischen dem Batterieraum (18) des Schiffs
(14) und der Ladestation (23);
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- Befördern eines entladenen oder teilweise ent-
ladenen Batteriepacks (19) vom Batterieraum
(18) des Schiffs zur Ladestation (23) zum Laden
mit der Beförderungsvorrichtung (31), und/oder
Befördern eines aufgeladenen Batteriepacks
(19) von der Ladestation (23) zum Batterieraum
(18) mit der Beförderungsvorrichtung (31) zum
Betreiben des Schiffs (14).

11. Verwendung eines Transportsystems nach einem
der Ansprüche 1 bis 9 oder eines Verfahrens nach
Anspruch 10, wobei das Schiff (14) eine Fähre ist.

Revendications

1. Système de transport (10) comprenant :

- Un navire (14) comprenant une chambre de
batterie (18) pour au moins un bloc de batterie
remplaçable (19) afin de fournir de l’énergie pour
au moins la propulsion de la navire (14) ;
- au moins deux blocs de batterie (19), dont au
moins un bloc de batteries est disposé sur le
navire (14) lorsque le navire est en
fonctionnement ;
- un poste de charge (23) pour charger les blocs
de batterie (19), lequel poste de charge (23) est
situé à l’extérieur du vaisseau (14), mais de sor-
te que le navire (14) puisse être positionné par
rapport au poste de charge (23) pour le transfert
d’un ou plusieurs blocs de batterie (19) entre le
navire et le poste de charge (23) ; et
- un dispositif de transfert (31) pour le transfert
des blocs de batterie (19) d’avant en arrière en-
tre le navire (14) et le poste de charge (23) lors-
que le navire est positionné par le poste de char-
ge, caractérisé en ce que

le poste de charge (23) comprend au moins une baie
de chargement (24) pour maintenir solidement un
bloc batterie (19) dans la baie de chargement (24),
laquelle au moins une baie de chargement (24) est
munie d’un élément de contact électrique relié élec-
triquement à une alimentation électrique pour char-
ger un bloc batterie (19) placé dans la baie de char-
gement (24),
la chambre de batterie du navire (18) comprend au
moins une baie de batterie (22) pour maintenir soli-
dement un bloc batterie (19) dans la chambre de
batterie (18), laquelle au moins une baie de batterie
(22) est munie d’un élément de contact électrique
électriquement raccordé à au moins le moteur ou les
moteurs électriques du navire (14),
le poste de charge (23) et la chambre de batterie
(18) sont conçus de telle sorte que l’au moins un
bloc batterie (19) est abaissé et sorti de l’au moins
une baie de chargement (24) du poste de charge et

de l’au moins une baie de batterie de la chambre de
batterie (22) et en ce que le dispositif de transfert
(31) comprend un dispositif de levage pour abaisser
et soulever un bloc batterie (19) dans et hors de l’au
moins une baie de charge (24) et de l’au moins une
baie de batterie (22), et en ce que
le dispositif de transfert (31) comprend un bras de
levage mobile (44) et un dispositif de treuil pour sou-
lever et abaisser un bloc batterie (19), ledit bras de
levage (44) est monté de manière mobile sur le dis-
positif de transfert (31) de sorte qu’un bloc batterie
(19) puisse être déplacé d’une position sur l’au moins
une baie de chargement du poste de charge (24)
vers une position sur l’au moins une baie de batterie
de la chambre de batterie (22) et inversement.

2. Système de transport selon la revendication 1, dans
lequel l’au moins une baie de chargement (24) et les
blocs batterie (19) sont configurés avec des élé-
ments de contact électrique coopérants de sorte
qu’un bloc batterie (19) soit connecté électriquement
à l’alimentation électrique lorsque le bloc batterie est
placé dans l’au moins une baie de chargement (24).

3. Système de transport selon l’une quelconque des
revendications 1 à 2, dans lequel le système de
transport (10) comprend une pluralité de stations de
charge (23) qui sont situées à un nombre correspon-
dant de ports d’appel pour le navire (14), et le sys-
tème de transport (10) comprend en outre au moins
une pluralité de blocs batterie (19) de sorte qu’il exis-
te au moins un bloc batterie (19) dans chaque poste
de charge (23) et au moins un bloc batterie (19) sur
le navire.

4. Système de transport selon l’une quelconque des
revendications 1 à 3, dans lequel l’au moins une baie
de batterie (22) dans la chambre de batterie (18) et
les blocs batterie (19) sont pourvus d’éléments de
contact électrique coopérants de sorte qu’un bloc
batterie (19) soit connecté électriquement à au
moins le moteur ou les moteurs électriques du navire
(14) quand le bloc batterie (19) est placé dans l’au
moins une baie de batterie (22).

5. Système de transport selon l’une quelconque des
revendications 1 à 4, dans lequel le navire (14) com-
prend une trappe de chambre de batterie pour ouvrir
et fermer la chambre de batterie (18), la trappe de
chambre de batterie, lorsqu’elle est ouverte, fournis-
sant un accès à la chambre de batterie (18) pour
changer un bloc batterie (19).

6. Système de transport selon l’une quelconque des
revendications 1 à 5, dans lequel le poste de charge
(23) et/ou l’unité de transfert (31) est supporté de
manière mobile dans au moins une direction dans
un plan horizontal.
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7. Système de transport selon l’une quelconque des
revendications 1 à 6, dans lequel le dispositif de
transfert (31) comprend une pluralité de pattes (47)
qui sont pourvues de roues (35), les pattes (47) étant
conçues de telle sorte que le dispositif de transfert
(31) puisse être déplacé sur le poste de charge (23)
et un bloc batterie (19) puisse être abaissé dans et
sorti de l’au moins une baie de chargement du poste
de charge (24).

8. Système de transport selon l’une quelconque des
revendications 1 à 7, dans lequel l’au moins une baie
de chargement (24), l’au moins une baie de batterie
(22) et le dispositif de transfert (31) sont pourvus
d’au moins un dispositif de guidage (28) pour guider
le mouvement de l’au moins un bloc batteries dans
l’au moins une baie de chargement (24), dans l’au
moins une baie de batterie (22) et sur le dispositif de
transfert (31).

9. Système de transport selon l’une quelconque des
revendications 1 à 8, dans lequel le système de
transport (10) comprend en outre un système de
commande avec une unité de commande qui com-
munique avec un système GPS, le poste de char-
ge(23), l’unité de transfert (31) et la chambre de bat-
terie (18) de façon à permettre de préparer le poste
de charge (23) et/ou l’unité de transfert (31) et/ou la
chambre de batterie (18) pour la modification de l’au
moins un bloc batterie (19) du navire (14) quand le
navire (14) approche du poste de charge (23).

10. Procédé de fonctionnement quasi continu d’un na-
vire (14) alimenté électriquement, caractérisé par
les étapes consistant à :

- fournir un navire (14) comprenant une chambre
de batterie (18) avec une baie de batterie (22)
avec de l’espace pour au moins un bloc batterie
remplaçable (19) ;
- positionner le navire à proximité d’un poste de
charge pour charger des blocs batteries (19), le
poste de charge comprenant au moins une baie
de chargement (24) et présentant un espace
pour au moins un bloc batterie (19) ;
- positionner un dispositif de transfert (31) com-
prenant un bras de levage mobile (44) et un dis-
positif de treuil pour soulever et abaisser un bloc
batterie (19) dans et hors de l’au moins une baie
de chargement (44) et l’au moins une baie de
batterie (22) entre la chambre de batterie (18)
et le poste de charge (23) du navire (14) ;
- transférer un bloc batterie (19) épuisé ou par-
tiellement épuisé de la chambre de batterie (18)
du navire au poste de charge (23) pour la charge
au moyen du dispositif de transfert (31), et/ou
transférer un bloc batterie chargé (19) du poste
de charge (23) à la chambre de batterie (18)

pour le fonctionnement du navire (14) au moyen
du dispositif de transfert (31).

11. Utilisation d’un système de transport selon l’une
quelconque des revendications 1 à 9 ou procédé se-
lon la revendication 10, dans lequel le navire (14)
est un ferry.
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