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DESCRIPTION

Description

[0001] The invention relates to a charging station for charging a vehicle battery of at least one
electrically powered vehicle and to a method for charging a vehicle battery of at least one
electrically powered vehicle connected to the charging station.

[0002] Electromobility becomes increasingly important as more and more vehicles are
electrically powered. As the number of electrically powered vehicles increases, there is an
increasing need to charge vehicle batteries efficiently. Further, the electrical capacity of vehicle
batteries becomes larger so that the vehicle batteries have to be charged with more electrical
power to avoid long charging periods. However, if vehicle batteries of electrical vehicles have
to be charged with higher electrical power, the temperature of the vehicle batteries increases
during the charging process. Vehicle batteries may reach a temperature level which requires
cooling of the vehicle batteries. In some use cases, the charging is performed with an electrical
power of up to and more than 1,000 kW. This high power charging generates heat causing a
temperature increase. The increase of the temperature during the charging process with high
electrical power can be even higher depending on the ambient temperature. Accordingly, the
ambient temperature may also have an impact on the temperature of the vehicle battery to be
charged by the charging station. For instance, during the winter period, it may be required to
warm up the vehicle battery so that the charging process can be performed more efficiently.

[0003] US 2015/306974 A1, US 2017/297431 A1 and US 2012/043943 A1 disclose vehicle
charging stations which supply electric energy to the vehicle battery being charged as well as
thermal medium to condition it. US 2018/339597 A1 discloses remotely reserving a charging
station.

[0004] Accordingly, it is the object of the present invention to provide a charging station and
corresponding charging method which allows to charge an electrical battery of a vehicle
efficiently for different charging powers and/or ambient temperatures.

[0005] This object is achieved according to a first aspect of the present invention by a charging
station comprising the features of claim 1, and a system of a charging station and at least one
electrically powered vehicle, the system comprising the features of claim 13.

[0006] The invention provides according to a first aspect a charging station for charging a
vehicle battery of at least one electrically powered vehicle connected to the charging station by
means of a pluggable charging connector adapted to transfer in a charging process electrical
power from said charging station to the vehicle battery, wherein a valve of said charging station
and/or of the vehicle is opened before, during and/or after said charging process to supply a
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medium with a suitable temperature into a battery conditioning unit of the vehicle to optimize
the temperature of the vehicle battery for the charging process.

[0007] In a possible embodiment, the supplied medium comprises a fluid.

[0008] In a possible embodiment of the charging station according to the first aspect of the
present invention, the battery conditioning unit of the connected vehicle receiving the medium
through the at least one opened valve from the charging station is adapted to optimize the
temperature of the vehicle battery before, while and/or after the electrical charging process of
the vehicle battery.

[0009] In a preferred embodiment, the charging station according to the first aspect of the
present invention comprises a transportable charging station with at least one integrated
battery pack adapted to store electrical power transferred at least partially during the electrical
charging process via a cable and the plugged-in charging connector into the vehicle battery of
the least one electrically powered vehicle connected to said transportable charging station by
means of said cable.

[0010] The transportable charging station can for instance be transported in an urban
environment by means of a transport truck having a crane adapted to lift the charging station
for recharging at a central recharging facility. In this embodiment, the charging station is not
connected to a power supply network but is transported to another location for recharging by
the central recharging facility.

[0011] The charging station comprises a medium temperature adjustment unit adapted to
adjust the medium temperature of the medium to the suitable temperature before supplying
the medium via the opened valve of the charging station, and optionally via an opened valve of
the vehicle, to the battery conditioning unit of the vehicle.

[0012] In a possible embodiment, the battery temperature of the vehicle battery is determined
by a temperature determination unit of the vehicle and notified to the charging controller of the
charging station provided to control the medium temperature adjustment unit of the charging
station.

[0013] In a possible embodiment of the charging station according to the first aspect of the
present invention, the medium temperature adjustment unit of the charging station is
connected to the battery conditioning unit of the vehicle by means of a medium feedline
provided to feed the medium with the suitable temperature into the battery conditioning unit
and by means of a medium feedback line provided to feedback the medium back to the
medium temperature adjustment unit of the charging station.

[0014] In a further possible embodiment of the charging station according to the first aspect of
the present invention, at least one controllable valve is provided in the medium feedline and/or
in the medium feedback line.
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[0015] In a further possible embodiment of the charging station according to the first aspect of
the present invention, the at least one controllable valve is controlled by the charging controller
of the charging station.

[0016] In a further possible embodiment of the charging station according to the first aspect of
the present invention, the at least one controllable valve is integrated in the pluggable charging
connector and can be opened or closed in response to a valve control signal received from the
charging controller of the charging station.

[0017] In a further possible embodiment of the charging station according to the first aspect of
the present invention, the medium supplied by the medium temperature adjustment unit of the
charging station is further used to heat or cool a cabin of the vehicle during the charging
process.

[0018] In a further possible embodiment of the charging station according to the first aspect of
the present invention, a plug-in of the pluggable charging connector of the charging station into
a corresponding socket of the vehicle is detected by a plug-in detection unit of the vehicle
and/or a plug-in detection unit of the charging station and is notified to the charging controller
of the charging station.

[0019] In a possible embodiment of the charging station according to the first aspect of the
present invention, the controllable valve of the charging station and/or the controllable valve of
the vehicle is opened automatically if a plug-in of the pluggable charging connector into the
socket of the vehicle is detected by the plug-in detection unit of the vehicle and/or by the plug-
in detection unit of the charging station.

[0020] In a further possible embodiment of the charging station according to the first aspect of
the present invention, the battery conditioning unit of the vehicle comprises a heat exchanging
device adapted to exchange heat between the medium supplied by the charging station and a
battery cooling circuit of the vehicle.

[0021] In a further possible embodiment of the charging station according to the first aspect of
the present invention, the charging station comprises a first communication interface for
providing communication between the charging controller of the charging station and a battery
management unit of the vehicle via the plug-in charging connector of the charging station.

[0022] In a further possible embodiment of the charging station according to the first aspect of
the present invention, the charging station comprises a second communication interface for
providing communication between the charging controller of the charging station and the
battery management unit of a remote vehicle approaching this charging station.

[0023] In a further possible embodiment of the charging station according to the first aspect of
the present invention, the vehicle battery is charged during the charging process via the cable
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with a power of more than 100 kW.

[0024] The invention further provides according to a further aspect a method for charging a
vehicle battery of at least one electrically powered vehicle comprising the features of claim 18.
The invention provides according to the second aspect a method for charging a vehicle battery
of at least one electrically powered vehicle connected to the charging station by means of a
pluggable charging connector which transfers in a charging process electrical power from the
charging station to the vehicle battery, the method comprising the features of claim 13. A valve
of the charging station, and optionally a valve of the vehicle, are opened before, during and/or
after said charging process to supply a medium with a suitable temperature into a battery
conditioning unit of the vehicle to optimize the temperature of the vehicle battery for the
charging process.

[0025] In the following, possible embodiments of the different aspects of the present invention
are described in more detail with reference to the enclosed figures.

Fig. 1
shows a block diagram for illustrating a possible exemplary embodiment of a charging
station according to the first aspect of the present invention;

Fig. 2
shows a flowchart of steps to be performed for loading a vehicle battery using a charging
station according to the present invention.

[0026] As can be seen in the block diagram of Fig. 1, a charging station 1 according to the first
aspect of the present invention can be used for charging at least one vehicle battery 2A of an
electrically powered vehicle 2 connected to the charging station 1. The charging station 1 can
be used to load vehicle batteries 2A of several electrically powered vehicles 2 connected to the
charging station 1 at the same time. The charging station 1 can be used to charge vehicle
batteries 2A of different kinds of electrically powered vehicles 2 including electrically powered
cars or trucks but also smaller devices such as electrically powered bicycles. In the illustrated
embodiment of Fig. 1, the electrically powered vehicle 2 can be connected to the charging
station 1 by means of a pluggable charging connector 3 plugged into a corresponding socket 7
of the vehicle 2. The charging connector 3 is adapted to transfer in a charging process
electrical power from the charging station 1 into the vehicle battery 2A of the vehicle 2. A valve
of the charging station 1 and/or a valve of the vehicle 2 is opened before, during and/or after
the charging process to supply a medium M with a suitable temperature into a battery
conditioning unit 2B of the vehicle 2 to optimize the temperature of the vehicle battery 2A for
the respective charging process. The supplied medium M can comprise a fluid with a high heat
capacity.

[0027] The battery conditioning unit 2B of the vehicle 2 receives the medium M through the at
least one opened valve from the charging station 1 and is adapted to optimize the temperature
of the vehicle battery 2A before, while and/or after the electrical charging process of the vehicle
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battery 2A. In a preferred embodiment, the charging station 1 is a transportable charging
station with at least one integrated battery pack 1A as shown in Fig. 1. The integrated battery
pack 1A is adapted to store electrical power which can be transferred at least partially during
the electrical charging process via a power line 9 within a cable 4 and the plugged-in charging
connector 3 to the vehicle battery 2A of the electrically powered vehicle 2 connected to the
transportable charging station 1 by means of the cable 4. In the illustrated embodiment of Fig.
1, the charging station 1 is a transportable charging station which is not connected to a public
power supply grid. The charging station 1 can be integrated in a housing which is liftable by a
crane of a transport truck. The crane of the transport truck can lift the housing of the charging
station 1 to a transport platform of a truck which transports the charging station 1 to a central
recharging facility adapted to recharge the at least one battery pack 1A of the charging station
1 depleted by the charging processes performed to charge the vehicle batteries 2A. After
recharging of the battery pack 1A at the central recharging facility, the transportable charging
station 1 can be transported back by the transport truck to a desired location and deployed in
the field by lifting the housing of the charging station 1 with the crane to the ground floor.
Consequently, the transportable charging station 1 shown in Fig. 1 can be easily relocated to
other locations to provide a local possibility for recharging vehicle batteries 2A.

[0028] The charging station 1 comprises a medium temperature adjustment unit 1B which can
adjust the medium temperature of the medium M such as a fluid to the suitable temperature
before supplying the medium M via the at least one opened valve of the charging station 1
and/or of the vehicle 2 to the battery conditioning unit 2B of the vehicle 2. The medium
temperature of the medium M can be adjusted by the medium temperature adjustment unit 1B
depending on a battery temperature of the vehicle battery 2A of the vehicle 2. This adjustment
can also take place before the vehicle battery 2A of the vehicle 2 is connected to the charging
station 1 via the cable 4, e.g. for a vehicle 2 approaching the charging station 1. In this
scenario, the current battery temperature of the vehicle battery 2A may be notified to a
charging controller 1C of the charging station 1, for instance via a wireless communication link.
The charging controller 1C can control the medium temperature adjustment unit 1B to adapt
the temperature of the medium M in advance before the vehicle 2 arrives at the charging
station 1 so that the medium M with the suitable temperature is already available when the
vehicle 2 is connected to the charging station 1 via the cable 4. In this way, the required time
for recharging the vehicle battery 2A can be reduced. In an alternative embodiment, the
medium temperature adjustment unit 1B adapts the temperature of the medium M after the
vehicle 2 has been connected to the charging station 1. In a possible embodiment, the battery
temperature of the vehicle battery 2A is determined by a temperature determination unit 2C of
the vehicle 2 as illustrated in the block diagram of Fig. 1. The determined battery temperature
can be notified by the temperature determination unit 2C of the vehicle 2 to the charging
controller 1C of the charging station 1 which uses the received information about the battery
temperature to control the medium temperature adjustment unit 1B of the charging station 1.
As illustrated in Fig. 1, the charging controller 1C and the medium temperature adjustment unit
1B can be connected to each other by means of an integrated control and data bus. The
temperature determination unit 2C can comprise at least one temperature sensor adapted to
measure the current temperature of the vehicle battery 2A and notify the temperature of the
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vehicle battery 2A to an integrated battery management unit 2D of the vehicle 2 as also
illustrated in Fig. 1. The temperature determination unit 2C and the battery management unit
2D can also be connected by means of an integrated control and data bus allowing
communication. The battery conditioning unit 2B is connected via the control and data bus to
the battery management unit 2D of the vehicle 2. The temperature measured by the sensor of
the temperature determination unit 2C notified to the battery management unit 2D of the
vehicle 2 can be communicated to the charging controller 1C via a wireless communication link
and/or via a communication line extending through the charging cable 4. The temperature data
can also be supplied via a wireless network such as a mobile telephone network used to
forward the temperature data from the battery management unit 2D to a transceiver integrated
in the charging station 1 supplying the received information to the charging controller 1C.
Accordingly, there can be a wireless communication link between the battery management unit
2D and the charging controller 1C adapted to provide bidirectional communication for
exchanging data and/or information.

[0029] In the illustrated embodiment of Fig. 1, the medium temperature adjustment unit 1B of
the charging station 1 is connected to the battery conditioning unit 2B of the vehicle 2 by
means of a medium feedline 5 provided to feed the medium M with the suitable temperature T
into the battery conditioning unit 2B. Further, a medium feedback line 6 is provided to feedback
the medium back to the medium temperature adjustment unit 1B of the charging station 1.
Accordingly, in the illustrated embodiment, the medium temperature adjustment unit 1B and
the battery conditioning unit 2B form a closed loop in which the medium M can circulate if the
controllable valves are opened.

[0030] In the illustrated embodiment of Fig. 1, the cable 4 comprises a power supply line 9
through which electrical power can be transferred from the battery pack 1A to the vehicle
battery 2A connected to the charging station 1. The cable 4 also includes the feedline 5 as well
as the feedback line 6 used for circulating the medium M. In the illustrated embodiment of Fig.
1, a controllable valve 8A is provided in the feedline 5 and another controllable valve 8B is
provided in the feedback line 6. Both controllable valves 8A, 8B are controlled by the charging
controller 1C of the charging station 1. If the valves 8A, 8B are opened, a medium M can be
supplied with the suitable temperature T to the battery conditioning unit 2B of the vehicle 2 to
optimize the temperature of the vehicle battery 2A for the charging process. The different
valves 8A,8B can be opened and closed either simultaneously (i.e.in parallel) or in a
predefined order. For instance it is possible to open first valve 8A and to pump the medium into
the battery conditioning unit 2B of the vehicle 2 before closing the valve 8A after a
predetermined waiting period. After having closed valve 8A the other valve 8B can be opened
to pump the medium back to the medium adjustment unit 1B of the charging station 1. This
serial process can be executed at a high rate. The charging station 1 can comprise integrated
pumps providing sufficient pressure for transporting the medium M from the medium
temperature adjustment unit 1B to the battery conditioning unit 2B via the feedline 5 and back
via the feedback line 6.

[0031] In the illustrated embodiment of Fig. 1, the controllable valves 8A, 8B are integrated in
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the charging station 1. In an alternative embodiment, at least one controllable valve can be
integrated in the pluggable charging connector 3 to open and close in response to a valve
control signal CRTL received from the charging controller 1C of the charging station 1 via a
control signal line. At least one controllable valve can also be integrated in the socket 7 of the
vehicle 2. The medium M supplied by the medium temperature adjustment unit 1B of the
charging station 1 can be used in a further possible implementation also to heat and/or cool a
cabin of the vehicle 2 during the charging process.

[0032] In a possible embodiment, a plug-in of the pluggable charging connector 3 of the
charging station 1 into the corresponding socket 7 of the vehicle 2 can be detected by a plug-in
detection unit of the vehicle 2 and/or by a plug-in detection unit of the charging station 1. The
detected plug-in can be notified to the charging controller 1C of the charging station 1 and/or to
the battery management unit 2D of the vehicle 2. In a possible implementation, at least one
controllable valve such as the controllable valves 8A, 8B shown in Fig. 1 are opened
automatically if a plug-in of the pluggable charging connector 3 into the socket 7 of the vehicle
2 has been detected by the plug-in detection unit of the charging station 1 and/or by the plug-in
detection unit of the vehicle 2.

[0033] The battery conditioning unit 2B of the vehicle 2 comprises in a preferred embodiment a
heat exchanging device adapted to exchange heat between the medium M supplied by the
charging station 1 and a battery cooling circuit of the vehicle 2. In this embodiment, the vehicle
2 comprises two separate cooling circuits connected by means of the heat exchanging device
integrated in the chassis of the vehicle 2. In an alternative embodiment, the connected
electrical vehicle 2 comprises only one cooling circuit to which the medium temperature
adjustment unit 1B is connected via the feedline 5 and feedback line 6. In this embodiment, the
vehicle battery 2A can be cooled during the charging process and no separate cooling device
is required for the vehicle 2.

[0034] The charging station 1 comprises a first communication interface which allows
communication between the charging controller 1C of the charging station 1 and the battery
management unit 2D of the vehicle 2 via the plugged-in charging connector 3 of the charging
station 1. The charging station 1 comprises a second communication interface for providing
communication between the charging controller 1C of the charging station 1 and the battery
management unit 2D of the vehicle 2. The second communication interface can comprise a
wireless communication interface which allows communication between the charging controller
1C and the battery management unit 2D of a remote vehicle approaching the charging station
1 for an intended charging process of its vehicle battery 2A. The charging power provided by
the charging station 1 can vary depending on the use case. In a possible embodiment, the
vehicle battery 2A of the vehicle 2 is charged during the charging process via a powerline 9 of
the charging cable 4 with a power of more than 100 kW.

[0035] Fig. 2 illustrates the operation of a charging station 1 according to the present
invention. In the illustrated exemplary flow, a driver or user of an electrically powered vehicle
intends in step SO to recharge the vehicle battery 2A of his vehicle 2 and initiates the process.
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[0036] In a possible implementation, the charging station 1 can be displayed by a navigation
system of the vehicle 2 to the user of the vehicle 2. The driver or user of the vehicle 2 can
make in step S1 a reservation for a future intended charging process at the charging station 1.
A reservation message is transferred from the battery management unit 2D of the vehicle 2 via
a wireless communication link to the charging controller 1C of the charging station 1. In the
reservation message, a time slot for the intended charging process can be reserved for the
respective vehicle 2. In a possible embodiment, the reservation message can include
additional information about the vehicle battery 2A, i.e. its battery capacity. Further, the current
battery temperature as measured by the temperature determination unit 2C can be transmitted
to the charging controller 1C. Other information can be transmitted as well e.g. an indication of
a desired medium temperature for the intended charging process. The charging controller 1C
of the charging station 1 processes the received message and reserves a corresponding time
slot TS for the future charging process of the approaching vehicle 2. The required time period
can be calculated on the basis of the received information and a time slot TS can be reserved
by the controller 1C. The charging controller 1C controls the medium temperature adjustment
unit 1B to warm or cool the medium M to a suitable temperature depending on the information
received from the battery management unit 2D and/or other parameters such as the chemical
composition of the medium M and/or the current ambient temperature. The medium
temperature adjustment unit 1B can comprise in a possible implementation a reservoir or tank
filed with a predefined volume of the medium M which can be heated and/or cooled in
response to a control signal of the charging controller 1C so that a suitable medium
temperature can be achieved, even before the vehicle 2 arrives at the charging station 1.

[0037] In step S2, the vehicle 2 is driven to the charging station 1 and a charging lid might be
opened by the user.

[0038] In a further step S3, the charging station 1 is activated, for instance if a plug-in of the
pluggable connector 3 into the socket 7 of the vehicle 2 has been detected by the plug-in
detection unit. As soon as the charging station 1 has been activated, additional processes can
be triggered such as an authentification of the user of the vehicle 2 and/or of the vehicle 2
itself. Further, a payment procedure can be initiated in response to the detected plug-in in step
S3. In an alternative embodiment, the activation of the charging station 1 can be performed
before the vehicle 2 reaches the location of the charging station 1. The navigation system of
the vehicle 2 can determine the momentary location of the driving vehicle 2 and may signal the
imminent arrival of the vehicle 2 to the charging controller 1C, for example if the vehicle 2 is
within a predefined range of the charging station 1.

[0039] In a further step S4, the electrical connection between the battery pack 1A of the
charging station 1 and the vehicle battery 2A via the powerline 9 integrated in the cable 4 is
established.

[0040] In a further step S5, communication between the battery management unit 2D and the
charging controller 1C is performed via the first and/or second communication interface or via
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a powerline communication PLC along the power signal line 9. For instance, the controller 1C
may recognize the type of the vehicle 2, in particular whether it comprises a separate battery
cooling circuit or not.

[0041] In a further step S6, the controller 1C can activate a pumping device adapted to pump
the medium M from the medium temperature adjustment unit 1B via the feedline 5 to the
battery conditioning unit 2B of the vehicle 2 and back via the feedback line 6 to the medium
temperature adjustment unit 1B. In a possible embodiment, the pumping rate of the pump can
be adjusted depending on the electrical power rate used in the charging process.

[0042] In step S7, the medium M starts to flow from the charging station 1 via the feedline 5 of
the cable 4 to the battery conditioning unit 2B of the vehicle 2. To this end internal valves
integrated in the charging station 1 may be opened in step S7. The battery conditioning unit 2B
may comprise a heat exchanging device adapted to exchange heat between the received
medium M and a separate battery cooling circuit of the vehicle 2.

[0043] When the fluid pump is started, the charging controller 1C can further control in step S8
to open other controllable valves in the medium transport loop, in particular in connector 3 the
socket 7 or integrated in the vehicle 2. The number of controllable valves may differ for
different use cases. Valves are provided in the charging station 1 as illustrated in Fig. 1.
Further valves may be provided also in the vehicle 2. At least one controllable valve is provided
in the pluggable charging connector 3 and/or in the socket 7. The valve is controlled by the
charging controller 1C, for instance via a powerline communication through the powerline 9 of
the cable 4 so that a control signal travels via the powerline 9 to the controllable valve
integrated in the plug-in connector 3 of the cable 4.

[0044] At the same time, electrical power can start to flow from the battery pack 1A via the
powerline 9 to the vehicle battery 2A in step S9. In a possible embodiment, the charging
controller 1C can control an electromechanical or electronic switch to connect the battery pack
1A with the vehicle battery 2A in step S9. Depending on the location of the electronic switch or
electromechanical relay, a control signal can also travel in a possible implementation through
the powerline 9 using a powerline communication PLC. Since the medium M flows in parallel to
the powerline 9 through the cable it does also cool the powerline 9 during the charging
process.

[0045] Accordingly, in a possible embodiment, in step S10, the electrical current | used for
charging the vehicle battery 2A and the medium M with the suitable temperature T are
transported in parallel through the cable 4. The temperature of the medium M flowing through
the feedline 5 and the medium M transported back via the feedback line 6 can be measured
continuously and notified to the charging controller 1C and/or to the battery management unit
2D of the vehicle 2. Additional temperature sensors may be provided in the plug-in connector
3, the socket 7 and/or along the cable 4.

[0046] In a further step S11, the charging process is stopped. After the electrical charging
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process has been stopped, the stream of the medium M can be maintained for a predefined
time period to provide the required cooling and/or heating of the vehicle battery 2A.

[0047] In a further step S12, the medium stream is stopped by closing the at least one
controllable valve in response to a control signal provided by the charging controller 1C of the
charging station 1. After the medium flow has been interrupted in step S12, the user of the
vehicle 2 may disconnect the charging connector 3 from the socket 7 of the vehicle 2 in step
S13. This can trigger a closing of the internal valves integrated in the housing of the charging
station 1.

[0048] By providing the medium M with a suitable temperature, the charging process of the
vehicle battery 2A can be optimized, since the charging performance is increased. The suitable
temperature allows for faster loading of the vehicle battery 2A and also increases the operation
lifetime of the vehicle battery. The supply of a medium M with a suitable temperature also
increases the safety of the process since inadmissible temperature ranges of the vehicle
battery 2A are avoided. Consequently, the charging process can be performed faster and in a
more reliable manner. The adjustment of the medium temperature by the medium temperature
adjustment unit 1B can be performed depending on the capacity of the vehicle battery 2A and
the required amount of electrical energy to be transferred to the vehicle battery 2A. Further,
the temperature of the supplied medium M can be adjusted depending on the required
charging rate and/or available charging time.

[0049] In a possible embodiment, the charging controller 1C can be connected via a
communication link to a remote central server providing cloud services to the charging station
1. Depending on the use case, different kinds of media M can be used, for instance different
kinds of fluids and/or gases. Also, different kinds of controllable valves can be used depending
on the application or use case.

[0050] The fast charging method according to the present invention can be performed in the
background so that a client or user may not even become aware of the fast charging method.
In an alternative embodiment the fast charging is notified to the user. Also the charging time
saved by temperature adjustment can be calculated by a processor of the charging controller
1C and notified to the user.
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1. Enladestation (1) til opladning af et keretojsbatteri (2A) i mindst ét elektrisk drevet korete;

(2), som er tilsluttet ladestationen (1) ved hjelp af et stikbart opladningsstik (3), der er

tilpasset til at overfore elektrisk strom fra ladestationen (1) til keretejets batteri (2A) under

en opladningsproces.

hvor ladestationen (1) omfatter:

en opladningscontroller (1C),

en mediets temperaturjusteringsenhed (1B) og

et stikbart opladningsstik (3) samt et opladningskabel (4),

hvor opladningskablet (4) indeholder en medie-feedline (5)

og mindst én styrbar ventil (8A). Den styrbare ventil (8A) er placeret i opladningskablet
(4) eller integreret i det tilslutningsbare opladningsstik (3).

hvor mindst én styrbar ventil (8A) styres af opladningsregulatoren (1C),

hvor den styrbare ventil (8A) pa opladningsstationen (1) kan abnes for, under og/eller
efter opladningsprocessen for at forsyne et medie med en passende temperatur til en
batterikonditioneringsenhed (2B) pa keretgjet (2) for at optimere temperaturen pa
koretojets batteri (2A) til opladningsprocessen.

Hvor mediets temperaturjusteringsenheden (1B) er tilpasset til at justere mediets
temperatur til den passende temperatur, for mediet tilfores via den &bnede regulerbare
ventil (8A) pa ladestationen (1) til batterikonditioneringsenheden (2B) pa keretgjet (2).
hvor ladestationen (1) omfatter en forste kommunikationsgraenseflade til at muliggere
kommunikation mellem ladestationens (1) opladningscontroller (1C) og en
batteristyringsenhed (2D) i keretgjet (2) via det tilsluttede opladningsstik (3) pa
ladestationen (1) og en anden tradles kommunikationsgraenseflade til at muliggere
kommunikation mellem ladestationens (1) opladningscontroller (1C) og
batteristyringsenheden (2D) i et fjerntliggende keretoj, der neermer sig ladestationen (1),
0g

hvor opladningsstyreenheden (1C) er tilpasset til at modtage en tradlest overfort
reservationsmeddelelse fra batteristyringsenheden (2D) i keretejet (2), til behandling af
den modtagne meddelelse og reservering af et tilsvarende tidsinterval (TS) til den
fremtidige opladningsproces for det kommende keretej. Opladningsstyreenheden (1C)
styrer mediets temperaturjusteringsenheden (1B) for at tilpasse temperaturen pa mediet

(M) pa forhand, for keretegjet (2) ankommer til opladningsstationen (1), sa mediet (M)
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med den passende temperatur allerede er tilgengeligt, nar keretejet (2) er tilsluttet

opladningsstationen (1) via opladningskablet (4).
Ladestation i henhold til krav 1, hvor batterikonditioneringsenheden (2B) pa keretgjet (2),
der modtager mediet gennem den abnede ventil (8A) fra ladestationen (1), er tilpasset til at
optimere temperaturen pa keretejsbatteriet (2A) for, under og/eller efter koretojsbatteriets
elektriske opladningsproces (2A).
Ladestation i henhold til krav 1 eller 2, der omfatter en transportabel ladestation (1) med
mindst én integreret batteripakke (1A), som er designet til at opbevare elektrisk strom, der
overfgres mindst delvist under den elektriske opladningsproces via kablet (4) og det
tilsluttede opladningsstik (3) til keretojsbatteriet (2A) pa det mindst ene elektrisk drevne
kerete) (2), der er tilsluttet den transportable ladestation (1) ved hjelp af naevnte kabel (4).
Ladestation i henhold til et af de foregaende krav 1 til 3, hvor mediets temperatur justeres
af den nzvnte temperaturjusteringsenhed (1B) afthangigt af batteritemperaturen for
koretojets batteri (2A) 1 keretgjet (2), der er tilsluttet eller skal tilsluttes den navnte
ladestation (1).
Ladestation i henhold til krav 4, hvor batteritemperaturen pa keretgjets batteri (2A)
bestemmes af en temperaturbestemmelsesenhed (2C) pa keretgjet (2) og meddeles til
opladningsstyreenheden (1C) pa ladestationen (1), som er tilvejebragt til at styre mediets
temperaturjusteringsenheden (1B) pa ladestationen (1).
Ladestation 1 henhold til et af de foregdende krav 1 til 5, hvor mediets
temperaturjusteringsenhed (1B) pa ladestationen (1) er tilsluttet
batterikonditioneringsenheden (2B) pa keretejet (2) ved hjzlp af mediets tilforselslinjen (5),
som er tilvejebragt for at tilfore mediet med den passende temperatur ind 1
batterikonditioneringsenheden (2B), og ved hjlp af en mediets tilbagekoblingslinje (6),
som er tilvejebragt for at returnere mediet til mediets temperaturjusteringsenheden (1B) pa
ladestationen (1).
Ladestation 1 henhold til krav 6, hvor mindst én styrbar ventil (8A; 8B) er tilvejebragt i
mediets tilforselslinjen (5) og/eller i mediets tilbagekoblingslinjen (6).
Ladestationen i henhold til et hvilket som helst af de foregaende krav, hvor mindst én styrbar
ventil (8A;8B) er integreret i det stikbare opladningsstik (3) og abnes eller lukkes som
reaktion pa et ventilstyringssignal modtaget fra opladningsstyreenheden (1C) pa

ladestationen (1).
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Ladestationen i henhold til et hvilket som helst af de foregaende krav 1 til 8, hvor mediet,
der leveres af mediets temperaturjusteringsenheden (1B) pa ladestationen (1), yderligere
bruges til at opvarme eller afkele en kabine i keretgjet (2) under opladningsprocessen.
System med en ladestation (1), som kravet i et hvilket som helst af de foregaende krav, og
mindst et elektrisk drevet keretej (2), der omfatter et koretejsbatteri (2A), der skal oplades
af ladestationen (1), hvor det elektrisk drevne keretej (2) omfatter en stikkontakt (7), 1
hvilken ladestationens (1) opladningsstik (3) kan tilsluttes.
hvor det elektrisk drevne keretej (2) desuden omfatter en batterikonditioneringsenhed
(2B),
hvor mediets temperaturjusteringsenheden (1B) pa ladestationen (1) kan tilsluttes
batterikonditioneringsenheden (2B) pa keretgjet (2) ved hjelp af en mediets
tilferselslinje (5), der er beregnet til at fore mediet med en passende temperatur ind i
batterikonditioneringsenheden (2B), og ved hjelp af en mediets tilbagekoblingslinje (6),
der er beregnet til at fore mediet tilbage til mediets temperaturjusteringsenheden (1B) pa
ladestationen (1).
Systemet 1 henhold til krav 10, hvor batterikonditioneringsenheden (2B) 1 keretgjet (2)
omfatter en varmevekslingsanordning, der er tilpasset til at udveksle varme mellem det
medie, der leveres af ladestationen (1), og et batterikelekredsleb i keretgjet (2).
Systemet ifelge krav 10 eller 11, hvor keretojets batteri (2A) kan oplades under
opladningsprocessen via opladningskablet (4) med en effekt pa mere end 100 kW.
En metode til opladning af et keretojsbatteri (2A) 1 mindst ét elektrisk drevet keretej (2),
forbundet til ladestationen (1) som kraevet i et hvilket som helst af de foregaende krav 1 til
12, ved hjelp af ladestationens (1) tilslutbare opladningsstik (3).
hvor fremgangsmaden omfatter felgende trin:
modtage en reservationsmeddelelse (S1) overfort fra batteristyringsenheden (2D) 1 et
keretej (2) via et tradlest kommunikationslink til opladningsstyringen (1C) pa
opladningsstationen (1),
aktivering af ladestationen (1) (S3),
kommunikation (S5) mellem batteristyringsenheden (2D) og opladningsregulatoren
(1C),
hvor opladningsregulatoren (1C) behandler den modtagne
besked og reserverer et tilsvarende tidsinterval (TS) til den fremtidige opladningsproces

for et keretej, der nermer sig,
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hvor opladningsregulatoren (1C) styrer mediets temperaturjusteringsenheden (1B) for at
tilpasse temperaturen pa mediet (M) pa forhand, for keretgjet (2) ankommer til
opladningsstationen (1), sd mediet (M) med den passende temperatur allerede er
tilgeengeligt, nar keretojet (2) er tilsluttet opladningsstationen (1) via opladningskablet
4).

0g

overforsel i en opladningsproces af elektrisk strom fra den navnte opladningsstation (1)
til keretojets batteri (2A),

hvor en wventil pa opladningsstationen (1) abnes for, under og/eller efter
opladningsprocessen for at forsyne et medie den passende temperatur til en
batterikonditioneringsenhed (2B) pa keretgjet (2) for at optimere temperaturen pa

koretojets batteri (2A) til opladningsprocessen.

14. Metoden ifelge krav 13, som omfatter:

15.

detektering af et plug-in af det tilslutningsbare opladningsstik (3) pa ladestationen (1) i en
tilsvarende stikkontakt (7) pa keretojet (2) af en plug-in detektionsenhed pa ladestationen
(1) og underretning af opladningsstyreenheden (1C) pa ladestationen (1).

Metoden ifelge krav 14, som omfatter:

detektering af et plug-in af det tilslutningsbare opladningsstik (3) i stikkontakten (7) pa
keretgjet (2) af plug-in detektionsenheden og automatisk abning af den styrbare ventil (8A,;
8B) pa ladestationen (1), hvis et plug-in af det tilslutningsbare opladningsstik (3) i
stikkontakten (7) pa keretejet (2) detekteres.
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