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DESCRIPTION

BACKGROUND OF THE INVENTION

[0001] The present application relates generally to charging devices and, more particularly, to
a charging device, a system, and a method for controlling a charging device.

[0002] As electric vehicles and/or hybrid electric vehicles have gained popularity, an associated
need to manage delivery of electrical energy to such vehicles has increased. In addition, a
need to provide safe and efficient charging devices or stations has been created by the
increased use of such vehicles.

[0003] At least some known charging stations include a power cable or other conductor that
may be removably coupled to the electric vehicle. The charging stations receive electricity from
an electric utility distribution network or another electricity source, and deliver electricity to the
electric vehicle through the power cable.

[0004] In at least some electric utility distribution networks, a plurality of charging devices
receive electricity from a common electrical distribution component, such as a transformer.
However, if each charging device operates concurrently to supply charging current to an
electric vehicle, the current supplied to the electrical distribution component may exceed a
rated current limit of the component. In such situations, the electrical distribution component
may be damaged and/or a circuit breaker or another protection device may activate to disable
power to all charging devices coupled to the electrical distribution component.

[0005] See for example US 2010/134067.

BRIEF DESCRIPTION OF THE INVENTION

[0006] In one embodiment, a charging device for use with an electric vehicle having a power
storage device is provided that includes a current control device configured to selectively
enable current to be received from an electrical distribution device and supplied to the power
storage device. The charging device also includes a processor coupled to the current control
device. The processor is configured to determine a first amount of current available to be at
least one of received from the electrical distribution device and supplied to the charging device,
and control the current control device to enable a second amount of current to be at least one
of received from the electrical distribution device and supplied to the power storage device if
the second amount of current does not exceed the first amount of current determined to be
available.

[0007] In another embodiment, a system for use in providing current to a plurality of electric
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vehicles is provided that includes a first charging device configured to receive current from an
electrical distribution device and supply at least a portion of the current received to a first
power storage device, and a second charging device configured to receive current from the
electrical distribution device and supply at least a portion of the current received to a second
power storage device. The first charging device includes a current control device configured to
selectively enable current to be received from the electrical distribution device and supplied to
the first power storage device. The first charging device also includes a processor coupled to
the current control device. The processor is configured to determine a first amount of current
available to be at least one of received from the electrical distribution device and supplied to
the first power storage device, and control the current control device to enable a second
amount of current to be at least one of received from the electrical distribution device and
supplied to the first power storage device if the second amount of current does not exceed the
first amount of current determined to be available.

[0008] In yet another embodiment, a method for controlling a charging device for use with an
electric vehicle is provided that includes determining a desired amount of current to be at least
one of received by the charging device and supplied to a power storage device of the electric
vehicle. An amount of current available to be at least one of received by the charging device
from an electrical distribution device and supplied to the power storage device is determined,
and a current control device of the charging device is controlled to enable the desired amount
of current to be at least one of received and supplied if the desired amount of current does not
exceed the amount of current determined to be available.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009]
Fig. 1 is a block diagram of an example system for charging an electric vehicle.

Fig. 2 is a block diagram of an example charging device that may be used with the system
shown in Fig. 1.

Fig. 3 is a block diagram of an example charging system for charging a plurality of electric
vehicles that may be used with the system shown in Fig. 1.

Fig. 4 is a flow diagram of an example method for controlling a charging device that may be
used with the charging device shown in Fig. 2.

DETAILED DESCRIPTION OF EMBODIMENTS OF THE INVENTION

[0010] In some embodiments, the term “"electric vehicle" refers generally to a vehicle that
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includes one or more electric motors. Energy used by the electric vehicles may come from
various sources, such as, but not limited to, an on-board rechargeable battery and/or an on-
board fuel cell. In one embodiment, the electric vehicle is a hybrid electric vehicle, which
captures and stores energy generated, for example, by braking. In addition, a hybrid electric
vehicle uses energy stored in an electrical source, such as a battery, to continue operating
when idling to conserve fuel. Some hybrid electric vehicles are capable of recharging the
battery by plugging into a power receptacle, such as a power outlet. Accordingly, the term
"electric vehicle" as used herein may refer to a hybrid electric vehicle or any other vehicle to
which electrical energy may be delivered, for example, via the power grid.

[0011] Fig. 1 illustrates an example system 100 for use in charging, or providing electricity to,
an electric vehicle 102. In an example embodiment, system 100 includes a charging device
104 coupled to electric vehicle 102. In an example embodiment, electric vehicle 102 includes at
least one power storage device 106, such as a battery and/or any other storage device,
coupled to a motor 108. In an example embodiment, electric vehicle 102 includes a vehicle
controller 110 coupled to power storage device 106.

[0012] In an example embodiment, charging device 104 is removably coupled to power
storage device 106 and to vehicle controller 110 by at least one power conduit 112.
Alternatively, charging device 104 may be coupled to power storage device 106 and/or vehicle
controller 110 by any other conduit or conduits, and/or charging device 104 may be coupled to
vehicle controller 110 by a wireless data link (not shown) and/or by inductive coupling such that
no conduit 112 is used. In an example embodiment, power conduit 112 includes at least one
conductor (not shown) for supplying electricity to power storage device 106 and/or to any other
component within electric vehicle 102, and at least one conductor (not shown) for transmitting
data to, and receiving data from, vehicle controller 110 and/or any other component within
electric vehicle 102. Alternatively, power conduit 112 may include a single conductor that
transmits and/or receives power and/or data, or any other number of conductors that enables
system 100 to function as described herein. In an example embodiment, charging device 104
is coupled to an electric power source 114, such as a power grid of an electric utility company,
a generator, a battery, and/or any other device or system that provides electricity to charging
device 104.

[0013] In an example embodiment, charging device 104 is coupled to at least one server 116
through a network, such as the Internet, a local area network (LAN), a wide area network
(WAN), and/or any other network or data connection that enables charging device 104 to
function as described herein. Server 116, in an example embodiment, communicates with
charging device 104, for example, by transmitting a signal to charging device 104 to authorize
payment and/or delivery of electricity to power storage device 106, to access customer
information, and/or to perform any other function that enables system 100 to function as
described herein.

[0014] In an example embodiment, server 116 and vehicle controller 110 each include at least
one processor and at least one memory device. The processors each include any suitable
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programmable circuit which may include one or more systems and microcontrollers,
microprocessors, reduced instruction set circuits (RISC), application specific integrated circuits
(ASIC), programmable logic circuits (PLC), field programmable gate arrays (FPGA), and any
other circuit capable of executing the functions described herein. The above represent
examples only, and thus are not intended to limit in any way the definition and/or meaning of
the term "processor.” The memory devices each include a computer readable medium, such
as, without limitation, random access memory (RAM), flash memory, a hard disk drive, a solid
state drive, a diskette, a flash drive, a compact disc, a digital video disc, and/or any suitable
memory device that enables the processors to store, retrieve, and/or execute instructions
and/or data.

[0015] During operation, in an example embodiment, a user couples power storage device 106
to charging device 104 with power conduit 112. The user may access a user interface (not
shown in Fig. 1) of charging device 104 to enter information, such as payment information,
and/or to initiate power delivery to power storage device 106. Charging device 104 is
configured to communicate with server 116, for example, to authenticate the user, to process
the payment information, and/or to approve or authorize the power delivery. If charging device
104 receives a signal from server 116 that indicates approval or authorization to deliver power
to power storage device 106, charging device 104 receives power from electric power source
114 and provides the power to power storage device 106 through power conduit 112. Charging
device 104 communicates with vehicle controller 110 wirelessly, through power conduit 112,
and/or through any other conduit, to control and/or to monitor the delivery of power to power
storage device 106. For example, vehicle controller 110 may transmit signals to charging
device 104 indicating a charge level of power storage device 106 and/or a desired amount
and/or rate of power to be provided by charging device 104. Charging device 104 may transmit
signals to vehicle controller 110 indicating an amount and/or rate of electricity being delivered
to power storage device 106. Additionally or alternatively, charging device 104 and/or vehicle
controller 110 may transmit and/or receive any other signals or messages that enable system
100 to function as described herein. WWhen power storage device 106 has been charged to a
desired level, charging device 104 ceases delivering power to power storage device 106 and
the user disengages power conduit 112 from power storage device 106.

[0016] Fig. 2 is a block diagram of an example charging device 104 that may be used with
system 100 (shown in Fig. 1). In an example embodiment, charging device 104 includes a
controller 200 that includes a processor 202 and a memory device 204. As described more
fully herein, controller 200 is coupled to a network interface 206, to a display 208, to a user
interface 210, to a meter 212, and to a current control device 214.

[0017] Processor 202 includes any suitable programmable circuit which may include one or
more systems and microcontrollers, microprocessors, reduced instruction set circuits (RISC),
application specific integrated circuits (ASIC), programmable logic circuits (PLC), field
programmable gate arrays (FPGA), and any other circuit capable of executing the functions
described herein. The above represent examples only, and thus are not intended to limit in any
way the definition and/or meaning of the term "processor." Memory device 204 includes a
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computer readable medium, such as, without limitation, random access memory (RAM), flash
memory, a hard disk drive, a solid state drive, a diskette, a flash drive, a compact disc, a digital
video disc, and/or any suitable device that enables processor 202 to store, retrieve, and/or
execute instructions and/or data.

[0018] Network interface 206, in an example embodiment, transmits and receives data
between controller 200 and a remote device or system. In an example embodiment, network
interface 206 is communicatively coupled to at least one other charging device 104 such that
charging devices 104 transmit and receive data to and from each other. In an example
embodiment, network interface 206 is coupled to a network interface 206 of at least one other
charging device 104 using any suitable data conduit, such as an Ethernet cable, a
Recommended Standard (RS) 485 compliant cable, and/or any other data conduit that enables
charging device 104 to function as described herein. Alternatively, network interface 206
communicates wirelessly with a network interface 206 of at least one other charging device
104 using any suitable wireless protocol.

[0019] In an example embodiment, display 208 includes a vacuum fluorescent display (VFD)
and/or one or more light-emitting diodes (LED). Additionally or alternatively, display 208 may
include, without limitation, a liquid crystal display (LCD), a cathode ray tube (CRT), a plasma
display, and/or any suitable visual output device capable of displaying graphical data and/or
text to a user. In an example embodiment, a charging status of power storage device 106
(shown in Fig. 1), payment information, user authentication information, and/or any other
information may be displayed to a user on display 208.

[0020] User interface 210 includes, without limitation, a keyboard, a keypad, a touch-sensitive
screen, a scroll wheel, a pointing device, a barcode reader, a magnetic card reader, a radio
frequency identification (RFID) card reader, a contactless credit card reader, a near field
communication (NFC) device reader, an audio input device employing speech-recognition
software, and/or any suitable device that enables a user to input data into charging device 104
and/or to retrieve data from charging device 104. In an example embodiment, the user may
operate user interface 210 to initiate and/or terminate the delivery of power to power storage
device 106. In one embodiment, the user may input user authentication information and/or
payment information using user interface 210.

[0021] In an example embodiment, current control device 214 is coupled to power conduit 112
and to meter 212. In an example embodiment, current control device 214 is a contactor 214
coupled to, and controlled by, controller 200. In an example embodiment, controller 200
operates, or opens contactor 214 to interrupt the current flowing through power conduit 112
such that power storage device 106 is electrically disconnected from electric power source 114
(shown in Fig. 1). Controller 200 closes contactor 214 to enable current to flow through power
conduit 112 such that power storage device 106 is electrically connected to electric power
source 114.

[0022] In an example embodiment, meter 212 is coupled to power conduit 112 and to
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controller 200 for use in measuring and/or calculating the current, voltage, power, and/or
energy provided from electric power source 114 to power storage device 106. Meter 212
transmits data representative of the measured current, voltage, power, and/or energy to
controller 200. In an alternative embodiment, controller 200 includes meter 212 and/or the
functionality of meter 212.

[0023] In an example embodiment, a current protection device 216 is coupled to meter 212
and to electric power source 114. Current protection device 216 electrically isolates or
disconnects charging device 104 from electric power source 114 if the current received from
electric power source 114 exceeds a predetermined threshold or current limit. In an example
embodiment, current protection device 216 is a circuit breaker. Alternatively, current protection
device 216 may be a fuse, a relay, and/or any other device that enables current protection
device 216 to function as described herein.

[0024] During operation, power storage device 106 of electric vehicle 102 is coupled to
charging device 104 using power conduit 112. In one embodiment, a user obtains authorization
from server 116 and/or another system or device to enable charging device 104 to charge (i.e.,
to provide current to) power storage device 106. As described more fully herein, charging
device 104 determines an amount of current to provide to power storage device 106 and/or
determines whether sufficient capacity, such as transmission or distribution capacity, exists to
provide current to power storage device 106.

[0025] Fig. 3 is a block diagram of an example charging system 300 that may be used to
charge a plurality of electric vehicles 102, such as by charging a power storage device 106
(both shown in Fig. 2) of each electric vehicle 102. In an example embodiment, charging
system 300 includes a plurality of charging devices 104, such as a first charging device 302, a
second charging device 304, a third charging device 306, and a fourth charging device 308.
While Fig. 3 illustrates four charging devices 104, charging system 300 may include any
number of charging devices 104 as desired.

[0026] In an example embodiment, charging devices 104 are coupled to a common electrical
distribution device 310 through respective power conduits 312. In an example embodiment,
electrical distribution device 310 is a transformer 310 that adjusts a distribution voltage
received from electric power source 114 to a voltage suitable for use with charging devices
104. Alternatively, electrical distribution device 310 may be any other device that enables
charging system 300 to function as described herein. In an example embodiment, electrical
distribution device 310 distributes a requested amount of current to each charging device 104
until the distributed current reaches a current distribution limit. For example, electrical
distribution device 310 may be designed or "rated" to distribute a predefined amount of
current. Accordingly, the current distribution limit may be set to the predefined amount of
current or a current level below the predefined amount. As described more fully herein, each
charging device 104 determines an amount of current to draw (or receive) from electrical
distribution device 310 and/or to supply to power storage devices 106 based on the current
distribution limit and based on the amount of current drawn from other charging devices 104
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and/or the amount of current supplied to power storage devices 106 coupled to the other
charging devices 104. For example, the amount of current received from electric power source
114 may be different than the amount of current supplied to a power storage device 106
coupled to a charging device 104 as a result of current consumption within charging device
104 and/or current consumption by one or more loads, other than power storage devices 106,
coupled to charging device 104. Alternatively, charging devices 104 arc coupled to a plurality of
electrical distribution devices 310 and each charging device 104 determines the amount of
current to draw from one or more electrical distribution devices 310 and/or supply to power
storage devices 106 based on the current distribution limits of electrical distribution devices
310 and based on the amount of current drawn from and/or supplied by other charging devices
104.

[0027] Charging devices 104, in an example embodiment, are coupled together in data
communication by a data bus 314. More specifically, charging devices 104 are coupled to data
bus 314 by respective network interfaces 206 (shown in Fig. 2). In an example embodiment,
data bus 314 includes at least one data conduit (not shown), such as an Ethernet cable, a
Recommended Standard (RS) 485 compliant cable, and/or any other data conduit that enables
data bus 314 to function as described herein. Alternatively, charging devices 104 are coupled
together in data communication by a wireless network. In an example embodiment, charging
devices 104 and/or data bus 314 form a peer-to-peer network 316 that enables each charging
device 104 to exchange data with other charging devices 104 coupled to network 316 without
requiring a master controller. Alternatively, charging devices 104 and/or data bus 314 may
form any other network that enables charging system 300 to function as described herein.

[0028] As described more fully herein, in an example embodiment, each charging device 104
transmits at least one request to each other charging device 104 to receive data regarding the
current usage and/or expected current usage of each other charging device 104. As used
herein, the term "current usage" refers to an amount of current received by a charging device
104 from electric power source 114 and/or from electrical distribution device 310, and/or
supplied by charging device 104 to a power storage device 106. Alternatively, each charging
device may receive current usage data from another source, such as from a remote computer
(not shown), from a subset of charging devices 104 coupled to network 316, and/or from any
other source that enables charging system 300 to function as described herein.

[0029] Fig. 4 is a flow diagram of an example method 400 for controlling a charging device,
such as charging device 104 (shown in Fig. 1). In an example embodiment, method 400 is
embodied within a plurality of instructions stored within memory device 204, and is at least
partially executed by processor 202 (both shown in Fig. 2).

[0030] In an example embodiment, power storage device 106 and vehicle controller 110 are
coupled to charging device 104 by power conduit 112 (all shown in Fig. 1) and/or by any other
conduit or data connection. Initially, a desired amount of current to be received by charging
device 104 and/or supplied to power storage device 106 is determined 402. In one
embodiment, vehicle controller 110 transmits at least one signal representative of the desired
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amount of current to be supplied to power storage device 106. In another embodiment,
processor 202 determines 402 the desired amount of current to be equal to a rated current
limit of charging device 104. As described more fully herein, processor 202 receives the signal
and determines whether the desired amount of current and/or any other amount of current
may be supplied to power storage device 106.

[0031] Charging device 104 determines 404 the current received by and/or supplied by each
charging device 104 within network 316 (shown in Fig. 3). In an example embodiment, each
charging device 104 is programmed with a number or another identifier that is sequentially
greater than the next closest downstream charging device 104 and that is sequentially less
than the next closest upstream charging device 104. Accordingly, in an example embodiment,
charging devices 104 are indexed and/or numbered from one to the total number of charging
devices 104 within network 316 (i.e., from one to four if network 316 includes four charging
devices 104). Alternatively, charging devices 104 are indexed, numbered, and/or ordered in
any other sequence that enables method 400 to function as described herein.

[0032] In an example embodiment, each charging device 104 is programmed with the current
distribution limit of electrical distribution device 310 (shown in Fig. 3) and the number of
charging devices 104 (or the highest numbered charging device 104) within network 316.
Accordingly, in an example embodiment, a charging device 104 determines 404 the current
received and/or supplied by each charging device 104 by requesting data representative of the
amount of current received and/or supplied by each charging device sequentially from index
one to the highest indexed charging device 104 (or in any other order). Such requests are
transmitted to each indexed or referenced charging device 104 using network 316. It should be
noted that the present charging device 104 will determine 404 its own current received and/or
supplied (if any) by referencing meter 212 and/or data stored in memory device 204 (both
shown in Fig. 2) rather than transmitting a request to itself. In one embodiment, if a charging
device 104 within network 316 does not respond to the request within a predetermined timeout
period, the unresponsive charging device 104 is assumed to be receiving and/or supplying
about zero amperes of current. Alternatively, any other default current value may be used in
place of receiving data from an unresponsive charging device 104.

[0033] In an example embodiment, charging device 104 determines 406 a total amount of
current provided by electrical distribution device 310 by accumulating or summing the current
amounts received and/or supplied by each charging device 104. Charging device 104
determines 408 a total amount of current available to be distributed through or by electrical
distribution device 310 by subtracting the total current received and/or supplied from the
current distribution limit.

[0034] Charging device 104 determines 410 whether the total available current is greater than
or equal to the desired amount of current to be received and/or supplied by charging device
104. If the total available current is greater than or equal to the desired amount of current,
electrical distribution device 310 is determined to have a sufficient amount of distribution and/or
transmission capacity, and charging device 104 receives and/or supplies 412 the desired



DK/EP 3598603 T3

amount of current to power storage device 106. More specifically, processor 202 controls
and/or activates current control device 214 (shown in Fig. 2) to enable the desired amount of
current (or at least a portion of the desired amount of current) to flow from electric power
source 114 through electrical distribution device 310 and charging device 104 to power storage
device 106. In an example embodiment, after charging device 104 commences supplying 412
the desired amount of current to power storage device 106, charging device 104 continues
supplying 412 the desired amount of current until power storage device 106 is charged to a
desired level or until charging device 104 is otherwise directed to terminate the charging of
power storage device 106.

[0035] If, however, the total available current is not greater than or equal to the desired
amount of current (i.e., if the desired amount of current is greater than the total available
current), charging device 104 determines 414 whether the total available current is greater
than or equal to a minimum charging level. In an example embodiment, the minimum current
charging level is a predetermined minimum current level that power storage device 106 is
designed to receive from charging device 104 and/or that charging device 104 is designed to
receive from electrical distribution device 310. In one embodiment, the minimum current
charging level is about six amperes. Alternatively, the minimum current charging level may be
any other value that enables method 400 to function as described herein.

[0036] In an example embodiment, if the total available current is not greater than or equal to
(i.e., is less than) the minimum current charging level, charging device 104 is prevented 416
from charging power storage device 106. More specifically, processor 202 opens current
control device 214, and/or prevents current control device 214 from closing, to prevent 416
current from being received by charging device 104 and/or from being supplied to power
storage device 106. Charging device 104 waits 418 for a predetermined time (hereinafter
referred to as a "retry time") to elapse. In one embodiment, the retry time is about 15 minutes.
Alternatively, the retry time may be any other amount of time that enables method 400 to
function as described herein. After the retry time has elapsed, charging device 104 returns to
determining 404 the current received and/or supplied by each charging device 104 within
network 316. As such, in an example embodiment, charging device 104 (specifically, processor
202) redetermines the amount of current available after the retry time has elapsed.

[0037] If the total available current is determined 414 to be equal to or greater than the
minimum current charging level (but less than the desired amount of current), charging device
104 receives current and/or supplies 420 current to power storage device 106 at a reduced
current charging level (as compared to the desired amount of current). In an example
embodiment, the reduced current charging level is equal to the total available current such that
charging device 104 receives the total available amount of current and/or supplies the total
available amount of current to power storage device 106. Alternatively, the reduced current
charging level is any other amount of current that is equal to or greater than the minimum
current charging level and that is equal to or less than the total available current. While
receiving and/or supplying 420 the reduced level of current to power storage device 106,
charging device 104 waits 422 for the predetermined retry time to elapse. After the retry time
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has elapsed, charging device 104 returns to determining 404 (or redetermining) the current
received by and/or supplied by each charging device 104 within network 316.

[0038] As described herein, a robust and effective charging device is provided. The charging
device includes a processor configured to selectively activate a current control device to supply
current to a power storage device of an electric vehicle. The charging device is coupled to at
least one other charging device within a peer-to-peer network, and each charging device within
the network is configured to receive current from a common electrical distribution device. The
charging device determines a desired amount of current to be received and/or provided to the
power storage device and determines an amount of current received by and/or supplied by
each charging device within the network. A total amount of current available to be received by
the charging device and/or provided to the power storage device by the electrical distribution
device is determined by summing the current received and/or supplied by each charging
device and subtracting the result from a current distribution limit of the electrical distribution
device. The charging device may receive and/or supply the desired amount of current, a
reduced amount of current, or no current to the power storage device based on a comparison
of the desired amount of current and the total available current. Accordingly, each charging
device within the network determines whether the electrical distribution device has enough
current distribution capability to supply the desired amount of current to each charging device.
As such, the charging devices are prevented from exceeding the current distribution limit of the
electrical distribution device.

[0039] Technical features of the devices and methods described herein includes at least one of
(a) determining a desired amount of current to be at least one of received by a charging device
and supplied to a power storage device of an electric vehicle; (b) determining an amount of
current available to be at least one of received by a charging device from an electrical
distribution device and supplied to the power storage device; and (¢) controlling a current
control device of a charging device to enable a desired amount of current to be at least one of
received and supplied if the desired amount of current does not exceed an amount of current
available.

[0040] Example embodiments of a charging device, a system, and a method of controlling a
charging device are described above in detail. The charging device, system, and method are
not limited to the specific embodiments described herein, but rather, components of the
charging device and/or system and/or steps of the method may be utilized independently and
separately from other components and/or steps described herein. For example, the charging
device may also be used in combination with other power systems and methods, and is not
limited to practice with only the electric vehicle as described herein. Rather, the example
embodiment can be implemented and utilized in connection with many other power system
applications.

[0041] Although specific features of various embodiments of the invention may be shown in
some drawings and not in others, this is for convenience only. In accordance with the principles
of the invention, any feature of a drawing may be referenced and/or claimed in combination
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with any feature of any other drawing.

[0042] This written description uses examples to disclose the invention, including the best
mode, and also to enable any person skilled in the art to practice the invention, including
making and using any devices or systems and performing any incorporated methods. The
patentable scope of the invention is defined by the claims.
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OPLADNINGSANORDNING, SYSTEM OG FREMGANGSMADE TIL STYRING AF EN
OPLADNINGSANORDNING

PATENTKRAV

1. En flerhed af opladningsanordninger, hvor hver af opladningsanordningerne er egnet
til brug sammen med et elektrisk karetaj (102) inklusive en stramlagringsanordning (106)
og er indekseret, idet hver af opladningsanordningerne omfatter:
en strgmstyringsanordning (214) konfigureret til selektivt at muliggere modtagelse
af strom fra en elektrisk distributionsanordning (310) og levere strom il
stramlagringsanordningen (106);
et netveerksinterface (206) konfigureret til at transmittere og modtage data til og fra
andre opladningsanordninger; og
en processor (202) koblet til naevnte stramstyringsanordning og netvaerksinterface,
hvor naevnte processor konfigureres til at:
fastleegge (402) en onsket maengde stream, der skal modtages af
opladningsanordningen (104) og/eller leveres til stramlagringsanordningen (106);
fastleegge (404) en maengde stram modtaget af og leveret af hver af flerheden
af opladningsanordninger ved at anmode hver opladningsanordning sekventielt fra
indeks ét til den hgjest indekserede opladningsanordning (104);
fastlaegge (406) en fgrste samlet maengde strom ved at opsummere de aktuelt
modtagne og/eller leverede maengder fra hver enkelt opladningsanordning (104);
fastleegge (408) en anden samlet tilgaengelig maengde stram, der kan
distribueres af den elektriske distributionsanordning (310) ved at subtrahere den
samlede meengde strom fra en stramfordelingsgraense for den elekiriske
distributionsanordning, som indstilles til en foruddefineret maengde strom;
fastlaeegge (410), om den anden samlede maengde tilgeengelig stram er storre
end eller lig med den gnskede maengde stram;
styre naevnte strgmstyringsanordning til at:
modtage og/eller levere (412) den onskede maengde strom il
stramlagringsanordningen (106), hvis den anden samlede masngde
tilgaengelig strom er starre end eller lig med den gnskede maengde
strom, og
ellers til at:
forhindre (416), at der leveres strom til stramlagringsanordningen (106),
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hvis den anden samlede maengde tilgaengelig strem er mindre end
en minimal streamopladningstaerskel,
hvor:
hvis den anden samlede maengde tilgaengelig stram er lig med eller storre end den
minimale stramopladningsteerskel (414), er opladningsanordningen (104) i stand til at
modtage stram og/eller levere stram til stramlagringsanordningen (106) ved et reduceret
streamopladningsniveau, som er en maengde stram, der er lig med eller starre end den
minimale stremopladningsteerskel, og som er lig med eller mindre end den anden

samlede maengde strgm.

2. En opladningsanordning (104) ifelge patentkrav 1, hvor naevnte processor (202)
yderligere konfigureres til at gen-fastlaeegge den gnskede maengde strom, efter at en

forudbestemt tidsperiode er forlgbet.

3. En fremgangsmade til styring af en flerhed af opladningsanordninger, hvor hver af
opladningsanordningerne er egnet til brug sammen med et elekirisk karetgj (102),
herunder en stromlagringsanordning (106), idet hver af opladningsanordningerne er
indekseret og omfatter et netvaerksinterface konfigureret til at transmittere og modtage
data til og fra andre opladningsanordninger, hvor naevnte fremgangsmade omfatter:

fastleeggelse (402) af en onsket meengde strom, der skal modtages af
opladningsanordningen (104) og/eller leveres til stramlagringsanordningen (106);

fastleeggelse (404) af en maengde stram modtaget af og leveret af hver af flerheden
af opladningsanordninger (104) ved at anmode hver opladningsanordning sekventielt fra
indeks ét til den hgjest indekserede opladningsanordning (104);

fastleeggelse (406) af en fgrste samlet maengde stram ved at opsummere de aktuelt
modtagne og/eller leverede meengder fra hver enkelt opladningsanordning (104);

fastleeggelse (408) af en anden samlet tilgeengelig maengde strom, der kan
distribueres af den elekiriske distributionsanordning (310) ved at subtrahere den samlede
maengde strem fra en stramfordelingsgreense for den elektriske distributionsanordning,
som indstilles til en foruddefineret maengde strom;

fastleeggelse (410) af, om den anden samlede maengde tilgaengelig strom er storre
end eller lig med den gnskede maengde stram;

styring af en strgmstyringsanordning i opladningsanordningen (104) ved at:

modtage og/eller levere (412) den onskede mangde stram il
stramlagringsanordningen (106), hvis den anden samlede maengde tilgaengelig
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stram er starre end eller lig med den gnskede meengde strom, og
ellers:
at forhindre (416), at der leveres stram til stramlagringsanordningen (106),
hvis den anden samlede mangde tilgaengelig strom er mindre end en minimal
stramopladningsteerskel (414); og
hvis den forste maengde tilgeengelig stram er lig med eller stgrre end den minimale
stramopladningsteerskel, at styre opladningsanordningen (104), sa den modtager strom
og/eller leverer stram til stromlagringsanordningen (106) ved et reduceret
streamopladningsniveau, som er en maengde stram, der er lig med eller starre end den
minimale stremopladningsteerskel, og som er lig med eller mindre end den anden

samlede maengde strgm.
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