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If a charging configuration Is acceptable with the event and If the charging configuration i1s not acceptable, modifying the charging
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METHOD AND SYSTEM FOR MANAGING POWER SHARING OF A
PLURALITY OF CHARGING STATIONS SHARING THE SAME PORTION
OF AN ELECTRICAL NETWORK

ABSTRACT

A method and system are disclosed for managing power sharing of a plurality
of charging stations sharing the same portion of an electrical network, the method
comprising detecting an event at a charging station of the plurality of charging
stations; determining if a charging configuration is acceptable with the event and if
the charging configuration is not acceptable, modifying the charging configuration

accordingly.
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METHOD AND SYSTEM FOR MANAGING POWER SHARING OF A
PLURALITY OF CHARGING STATIONS SHARING THE SAME PORTION
OF AN ELECTRICAL NETWORK

FIELD

The invention relates to electronics. More precisely, the invention pertains to
a method and system for managing power sharing of a plurality of charging stations

sharing a same portion of an electrical network.

BACKGROUND

Providing charging stations for electric vehicles (EV) is very desirable.

The price of commercial intelligent public charging stations is usually
considered to be quite high by potential customers.

On the other end, the installation of non-intelligent public charging stations
can also be costly for various reasons. A first reason is the cost of the wiring which
has to be defined from the start depending on a final number of charging stations
connected to the same portion of an electrical network.

Another reason is the fact that the electrical system and the distribution panel
have to be sized so that they are capable of accommodating the aggregated load of
the ultimate number of charging stations that will be installed on the given portion of
an electrical network. This cost might not be visible to the owner at the beginning. In
fact, the skilled addressee will appreciate that there will be an impact to the electrical
system and distribution panel as soon as the number of charging stations exceed
two or three.

There is therefore a need for a method and system for managing power
sharing that will overcome at least one of the above-identified drawbacks.

Features of the invention will be apparent from review of the disclosure,

drawings and description of the invention below.

DM MTL/282302.00026/3486133.1
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BRIEF SUMMARY

According to one embodiment of the invention, there is disclosed a method
for managing power sharing of a plurality of charging stations sharing a same portion
of an electrical network, the method comprising detecting an event at a charging
station of the plurality of charging stations; determining if a charging configuration is
acceptable with the event and if the charging configuration is not acceptable,
modifying the charging configuration accordingly.

In accordance with an embodiment of the method, the event is detected at a
charging station of the plurality of charging stations.

In accordance with an embodiment of the method, the event is selected from
a group comprising at least one of a connection of an electric vehicle to a given
charging station of the plurality of charging stations; a disconnection of an electric
vehicle to a given charging station of the plurality of charging stations; a request
from an electric vehicle connected to a given charging station to start charging; an
indication received from an electric vehicle connected to a given charging station
that charging must stop since charging has been fully completed and a change of a
maximum current setting of an electric vehicle connected to a given charging station.

In accordance with an embodiment of the method, the determining If a
charging configuration Is acceptable with the event comprises obtaining an indication

of a maximum power allowed on the portion of the electrical circuit network;

obtaining an indication of a power consumed by the plurality of charging stations
sharing the same portion of the electrical circuit; obtaining at least one criteria;
checking if a charging configuration is acceptable.

In accordance with an embodiment of the method, the at least one criteria
obtained comprises at least one condition associated with the charging
configuration.

In accordance with an embodiment of the method, the indication of a power
consumed by the plurality of charging stations of the electrical circuit is obtained

over a given period of time.

DM MTL/282302.00026/3486133 ]
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In accordance with an embodiment of the method, the at least one criteria
comprises a duration defining a length of a moving average for the power consumed
by the plurality of charging stations sharing the same portion of the electrical circuit.

In accordance with an embodiment of the method, the duration is 15 minutes.

In accordance with an embodiment of the method, the modifying of the
charging configuration comprises using an indication of a power available to provide
and a list of a maximum power than can be delivered at any given charging station
of the plurality of charging stations.

In accordance with an embodiment of the method, the modifying of the

charging configuration is performed using the priority list obtained, and a

corresponding power to deliver to each charging station / is equal to A wherein P
28

{

. . . . . X
'S the power avallable, a 1s a corresponding priority such that £ = Z-—-—*—
/=] a.«j

In accordance with an embodiment of the method, the priority list obtained is
established using a plurality of parameters.
In accordance with an embodiment of the method, the plurality of parameters

IS selected from a group comprising at least one of a user profile, a time of the day
and a number of users connected.

In accordance with an embodiment of the method, the modifying of the
charging configuration comprises providing the charging configuration to the plurality
of charging stations.

In accordance with an embodiment of the method, the providing of the
charging configuration to the plurality of charging stations is performed at an
occurrence of a first one of the event and a every predetermined amount of time.

In accordance with an embodiment of the method, the predetermined amount
of time is 12.5s.

In accordance with an aspect of the invention, there is disclosed a controller

for managing power sharing of a plurality of charging stations sharing a same portion

DM MTIL./282302.00026/3486133 1
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of an electrical network, the controller comprising a charging station communication
port operatively connected to a plurality of charging stations; a memory unit for
storing an indication of a maximum power available and a charging station
configuration; a processing unit operatively connected to the charging station
communication port and to the memory unit, the processing unit for receiving an
indication of an event at the plurality of charging stations from the charging station
communication port, determining if a charging configuration is acceptable with the
event, for modifying the charging configuration if it is not acceptable and for
providing the modiﬁed charging configuration to the charging station communication
port and to the memory unit.

In accordance with an embodiment, the event is selected from a group
comprising at least one of a connection of an electric vehicle to a given charging
station of the plurality of charging stations; a disconnection of an electric vehicle to a
given charging station of the plurality of charging stations; a request from an electric
vehicle connected to a given charging station to start charging; an indication
received from an electric vehicle connected to a given charging station that charging
must stop since charging has been fully completed and a change of a maximum
current setting of an electric vehicle connected to a given charging station.

In accordance with an embodiment, the memory unit further comprises an
indication of the current power consumed at the portion of the electrical network.

In accordance with an embodiment, the controller further comprises a data
providing unit communication port connected to the processing unit; the data
providing unit communication port for obtaining the indication of the current power
consumed at the portion of the electrical network from a data providing unit and for
storing the indication of the current power consumed at the portion of the electrical
network in said memory unit.

In accordance with an embodiment, the controller further comprises a remote
management unit communication port connected to the processing unit; the remote

management unit communication port for obtaining the indication of a maximum

DM MTT./28230200026/3486133 .1



10

20

CA 02871232 2014-11-14

power available allowed from a remote management unit and for storing the
indication of a maximum power available in said memory unit.

In accordance with an embodiment, the charging station configuration
comprises a set of parameters characterizing each of the plurality of charging
stations.

In accordance with an embodiment, the set of parameters comprises a list of
corresponding electrical power supplied to each charging station of the plurality of
charging stations.

In accordance with an embodiment, the memory unit further comprises a
priority list comprising a priority associated with each user of a corresponding
charging station of the plurality of charging stations; the determining if a charging
configuration is acceptable with the event and the modifying of the charging
configuration are performed using the priority list, the indication of a maximum power
available and the current power consumed at the portion of the electrical network.

In accordance with an embodiment, each of the plurality of charging stations
is used for charging an electric vehicle and the charging station communication port

operates according to SAE J1772 standard.

BRIEF DESCRIPTION OF THE DRAWINGS

In order that the invention may be readily understood, embodiments of the
invention are illustrated by way of example in the accompanying drawings.

Figure 1 is a flowchart which shows an embodiment of a method for
managing power sharing of a plurality of charging stations sharing the same portion
of an electrical network. According to a first processing step, an event is detected at
a charging station. According to a second processing step, a test is performed In
order to find out if a charging configuration is acceptable with the event; while
according to a third processing step the charging configuration is modified if the

charging schedule is not acceptable.
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Figure 2 is a block diagram which shows an embodiment of a system for
managing power sharing of a plurality of charging stations sharing the same portion
of an electrical network.

Figure 3 is a block diagram which shows an embodiment illustrating a plurality
of charging stations at a given location.

Figure 4 is a flowchart which shows an embodiment for modifying the
charging configuration.

Figure 5 is a flowchart which shows an embodiment for determining if a
charging configuration is acceptable.

Figure 6 is a block diagram which shows another embodiment of a system for
managing power sharing of a plurality of charging stations sharing the same portion
of an electrical network.

Further details of the invention and its advantages will be apparent from the

detailed description included below.

DETAILED DESCRIPTION

In the following description of the embodiments, references to the
accompanying drawings are by way of illustration of an example by which the

invention may be practiced.

Terms

The term "invention" and the like mean "the one or more inventions disclosed

in this application,” unless expressly specified otherwise.

b} o

The terms “an aspect,” "an embodiment,” "embodiment,” "embodiments,” "the

embodiment,” "the embodiments,” "one or more embodiments,” "some
embodiments,” "certain embodiments,” "one embodiment,” "another embodiment”
and the like mean "one or more (but not all) embodiments of the disclosed
invention(s),” unless expressly specified otherwise.

A reference to "another embodiment” or "another aspect” in describing an

embodiment does not imply that the referenced embodiment 1s mutually exclusive

DM MTI1./282302 00026/3480133 1
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with another embodiment (e.g., an embodiment described before the referenced
embodiment), unless expressly specified otherwise.

nn

The terms "including,” "comprising” and variations thereof mean "including but

not limited to,” unless expressly specified otherwise.

171

The terms "a,” "an" and "the" mean "one or more,” unless expressly specified
otherwise.

The term "plurality” means "two or more,” unless expressly specified
otherwise.

The term "herein” means "in the present application, including anything which
may be incorporated by reference,” unless expressly specified otherwise.

The term "whereby" Is used herein only to precede a clause or other set of
words that express only the intended result, objective or consequence of something
that is previously and explicitly recited. Thus, when the term "whereby” Is used in a
claim, the clause or other words that the term "whereby" modifies do not establish
specific further limitations of the claim or otherwise restricts the meaning or scope of
the claim.

The term "e.qg." and like terms mean "for example,” and thus do not limit the
terms or phrases they explain. For example, In a sentence "the computer sends
data (e.g., instructions, a data structure) over the Internet,” the term "e.g." explains
that "Instructions” are an example of "data” that the computer may send over the
Internet, and also explains that "a data structure” is an example of "data" that the
computer may send over the Internet. However, both "instructions” and "a data
structure” are merely examples of "data,” and other things besides "instructions" and
'a data structure” can be "data.”

The term "i.e." and like terms mean "that is,” and thus limit the terms or
phrases they explain. For example, in the sentence "the computer sends data (i.e.,
instructions) over the Internet,” the term "i.e." explains that "instructions" are the

"data" that the computer sends over the Internet.

DM_MTL/282302.00026/3486133.1
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It will be appreciated that if a plurality of elements are sharing the same
portion of an electrical network, this means that the plurality of elements are located
on the same branch circuit in one embodiment. In an alternative embodiment, this
means that that the plurality of elements are connected to the same distribution
panel. In a further alternative embodiment, this means that they are located at the
same location. In a further embodiment, this means that they are connected to the
same distribution grid.

Neither the Title nor the Abstract is to be taken as limiting in any way as the
scope of the disclosed invention(s). The title of the present application and headings
of sections provided in the present application are for convenience only, and are not
to be taken as limiting the disclosure in any way.

Numerous embodiments are described in the present application, and are
presented for illustrative purposes only. The described embodiments are not, and
are not intended to be, limiting in any sense. The presently disclosed invention(s)
are widely applicable to numerous embodiments, as is readily apparent from the
disclosure. One of ordinary skill in the art will recognize that the disclosed
Invention(s) may be practiced with various modifications and aiterations, such as
structural and logical modifications. Although particular features of the disclosed
iInvention(s) may be described with reference to one or more particular embodiments
and/or drawings, it should be understood that such features are not limited to usage
in the one or more particular embodiments or drawings with reference to which they
are described, unless expressly specified otherwise.

With all this in mind, the present invention is directed to a method and system
for managing power sharing of a plurality of charging stations sharing the same
portion of an electrical network.

Now referring to Fig. 2, there is shown an embodiment of a system in which
the method disclosed herein may be implemented.

In this embodiment, the system comprises a controller 200, a first data
network 210, a second data network 212 and a third data network 214.

282302.00026/23486133.2
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The system further comprises a plurality of charging stations 216, a remote
management unit 218 and a data providing unit 220.

The plurality of charging stations 216 are used for providing electricity to an
electric vehicle. It will be appreciated that a charging station may be of various types.
In one embodiment, the charging station is the CoRe+ charging station
manufactured by AddEnergie Technologies Inc. In one embodiment, the plurality of
charging stations 216 operate according to the SAE J1772 standard.

The controller 200 is operatively connected to the plurality of charging
stations 216 via the first data network 210.

The remote management unit 218 is used for optimizing the energy
management of a building. The skilled addressee will appreciate that the remote
management unit 218 may be of various types. In one embodiment, the remote
management unit 218 is a building management system (BMS) manufactured by
Delta Controls. Still in one embodiment, the remote management unit 218 can be
accessed using the Building Automation and Control Networks (BACNet) protocol.
The skilled addressee will appreciate that various alternative embodiments may be
provided.

The data providing unit 220 is used for providing data. It will be appreciated
that the data may be of various types. In one embodiment, the data provided
comprises electrical data provided by sensors. More precisely, the data providing
unit 220 comprises at least one sensor for measuring current that can be accessed
over a TED™ interface for instance. In fact and in one embodiment, the data
providing unit 220 comprises a Measuring Transmitting Unit (MTU) PRO and at least
one current transformer (CT), all manufactured by TED'™. At least one current
transformer will be used to read current measured at the main circuit breaker of the

electric circuit supplying the portion of the electrical network. The skilled addressee
will appreciate that the number of current transformers required depends on the

electrical configuration of the electrical network.

DM MTL/282302.00026/5486133.1
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As explained further below, it will be appreciated that the controller 200 is
used for controlling the plurality of charging stations 216.

It will be further appreciated by the skilled addressee that the controller 200
may be of various types.

In fact and in the embodiment illustrated in Fig. 2, the controller 200
comprises a processing unit 202, a charging station communication port 204, a
remote management unit communication port 206, a data providing unit
communication port 208 and a memory unit 222.

The processing unit 202 is used for processing data and sharing data with the
charging station communication port 204, with the remote management unit
communication port 206, with the data providing unit communication port 208 and
with the memory unit 222.

In one embodiment, the controller 200 is the ConnectPort X4 3G
manufactured by Digi international.

The charging station communication port 204 is used for sharing data
between the controller 200 and the plurality of charging stations 216 via the first data
network 210.

It will be appreciated by the skilled addressee that the charging station
communication port 204 may be of various types. In one embodiment, the charging

™) nort. This is the case when each

station communication port 204 i1s a Zigbee
charging station acts as a slave.

The remote management unit communication port 206 is used for sharing
data between the controller 200 and the remote management unit 218 via the
second data network 212.

It will be appreciated by the skilled addressee that the remote management
unit communication port 206 may be of various types. In one embodiment, the

remote management unit communication port 206 is an Ethernet port.

DM MTI1./282302.00026/3486133.1
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The data providing unit communication port 208 Is used for sharing data
between the controller 200 and the data providing unit 220 via the third data
network 214

It will be appreciated by the skilled addressee that the remote data providing
unit communication port 208 may be of various types. In one embodiment, the
remote data providing unit communication port 208 is an Ethernet port.

The memory unit 222 is used for storing data. It will be appreciated that the
memory unit 222 may be of various types. In one embodiment, the memory unit 222
stores, inter alia, an application for managing power sharing of a plurality of charging
stations sharing the same portion of an electrical network which when executed
perform the method disclosed herein. More precisely, the memory unit 222 stores
instructions which when executed cause the detecting of an event at a charging
station of the plurality of charging stations. The memory unit 222 further stores
instructions which when executed cause to determine iIf a charging configuration is
acceptable with the event. The memory unit 222 further stores instructions which
when executed cause the modifying of the charging configuration if the charging
configuration is not acceptable.

The memory unit 222 may further store data that can be used for the purpose
of executing the application for optimizing energy management of a plurality of
charging stations sharing the same portion of an electrical network such as a priority
ist, an indication of the power consumed by the charging stations, an indication of a
total energy power available not to exceed, a charging configuration, etc.

While this has not been disclosed, it will be appreciated that the controller 200
may be accessed remotely according to various embodiments. In one embodiment,
the controller 200 I1s accessed by a remote processing unit, not shown. The remote
processing unit may be used for managing the controller 200 from a remote location.
The managing of the controller 200 may comprise sharing data with the controller

200. The remote processing unit may be also accessed over a data network, such

DM M'TL/282302.00026/3486133 .1
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as the Internet, by a user via a web interface. The remote processing unit may be
used either by users or by a third party administering the system.

Now referring to Fig. 3, there is shown an embodiment of a system in which
an electrical panel 300 is having a branch circuit operatively connected to a plurality
of charging stations 302.

In this embodiment the plurality of charging stations comprises a first charging
station 304, a second charging station 306, a third charging station 308, a fourth
charging station 310, a fifth charging station 312, a sixth charging station 314, a
seventh charging station 316, and an eighth charging station 318.

In one embodiment each of the first charging station 304, the second
charging station 306, the third charging station 308, the fourth charging station 310,
the fifth charging station 312, the sixth charging station 314, the seventh charging
station 316, and the eighth charging station 318 are the Core+ charging station
manufactured by AddEnergie Technologies Inc. All of the plurality of charging
stations 302 are connected in a daisy chain fashion. It will be appreciated that the
plurality of charging stations 302 may be connected together according to another
embodiment.

Now referring to Fig. 1 and according to processing step 100, an event Is
detected at a charging station of a plurality of charging stations.

It will be appreciated that the event may be one various types.

In one embodiment, the event IS the connection of an electric vehicle to the
charging station. It will be appreciated that for the purpose of the application, the
connection of the electric vehicle to the charging station means the establishment of
an electric connection between the electric vehicle and the charging station.

Now referring to Fig. 3 and for instance, the event might be the fact that an
electric vehicle is now connected to the first charging station 304.

In another embodiment, the event is the disconnection of an electric vehicle to
the charging station. |t will be appreciated that for the purpose of the application, the

disconnection of the electric vehicle from the charging station means the end of an

DM MTL/282302.00026/3486133.1
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electric connection between the electric vehicle and the charging station. In the
embodiment shown Iin Fig. 3, the event might be, In this case, that an electric
vehicle, not shown, currently connected to the fifth charging station 312 disconnects
from the fifth charging station 312.

In another embodiment, the event is the request from a connected electric
vehicle to start charging. It will be appreciated that for the purpose of the application,
the request to start charging of the electric vehicle from the charging station means
the beginning of transfer of energy from the charging station to the electric vehicle.
In the embodiment shown in Fig. 3, the event might be, In this case, that an electric
vehicle, not shown, currently connected to the fifth charging station 312 start drawing
power from the fifth charging station 312.

In another embodiment, the event is the indication from a connected electric
vehicle that it requires the energy transfer to be stopped because a battery full
charged has been reached. It will be appreciated that for the purpose of the
application, the indication to stop charging of the electric vehicle to the charging
station means the end of energy transfer. In the embodiment shown in Fig. 3, the
event might be, in this case, that an electric vehicle, not shown, currently connected
to the fifth charging station 312 stopped drawing power from the fifth charging
station 312.

In another embodiment, the event is a change from the charging station of the
maximum current setting the connected electric vehicle is allowed to draw while
charging. It will be appreciated that for the purpose of the application, the request to
change the maximum current setting of the electric vehicle from the charging station
means that the power drawn from the electric vehicle should be brought equal or
lower to this setting. In the embodiment shown In Fig. 3, the event might be, in this
case, that an electric vehicle, not shown, currently connected to the fifth charging
station 312 is drawing power from the fifth charging station 312.

Now referring back to Fig. 1 and according to processing step 102, a test is

performed in order to find out if a charging configuration is acceptable.

DM MTL/282302.00026/3486133.1
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It will be appreciated that the charging configuration may be referred to as a
set of parameters that are characterizing the plurality of charging stations.

In one embodiment, the set of parameters comprises a list of corresponding
electrical power currently supplied by each charging station of the plurality of
charging stations. It will be appreciated that this list may be advantageously obtainead
from the memory unit 222. The set of parameters may also comprise a list of
maximum electrical power that can be dispensed by each of the plurality of charging
stations. It will be appreciated that the maximum electrical power that can be
dispensed may change depending on a type of electric vehicle connected to a
charging station.

In fact, it will be appreciated that the determination to find out if the charging
configuration is acceptable may be performed according to various embodiments.

In one embodiment, the determination comprises determining if the charging
configuration is such that the power demand exceeds a given value.

Now referring to Fig. 5, there is shown an embodiment for determining if a
charging configuration is acceptable.

According to processing step 500, an indication of a maximum power allowed
on the portion of the electrical circuit is obtained. In one embodiment, the indication
of a maximum power allowed on the portion of the electrical circuit is read from the
memory unit 606.

Now referring to Fig. 5 and according to processing step 502, an indication of
a power consumed by the charging stations sharing the same portion of the
electrical circuit is obtained. The indication of the power consumed by each charging
station sharing the same portion of electrical circuit Is obtained according to various
embodiments.

Now referring to Fig. 6, there is shown an embodiment of a system for
managing power sharing of a plurality of charging stations sharing the same portion

of an electrical network.
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In this embodiment, the controller 600 comprises a processing unit 602, a
memory unit 606 and a charging station communication port 604.

The system further comprises a data network 608 and a plurality of charging
stations 610.

It will be appreciated that the indication of the power consumed by each
charging station sharing the same portion of electrical circuit is obtained by the
processing unit 602 of the controller 600 from the plurality of charging stations 610
via data network 608.

it will be appreciated that in one embodiment, the indication of the power
consumed by the charging stations is obtained at least every 12.5 sec. In one
embodiment, the indication of the power consumed by the charging stations Is
stored in the memory unit 222.

While this has not been shown, it will be appreciated that the controller 600
may handle a plurality of portions of an electrical circuit. Each portion comprising a
plurality of charging stations.

According to processing step 504, at least one criterion is obtained.

it will be appreciated that the criteria may be of various types. It will be
appreciated that the criteria is at least one condition associated with the charging
configuration. In fact, in one embodiment, the criteria comprises a duration defining
the length of a moving average. In one embodiment the criteria Is 15 mins.

According to processing step 506, a check is performed in order to find out if
the charging configuration is acceptable. It will be appreciated that the check to
determine If the charging configuration is acceptable 1s pertormed using data
obtained over a period of time defined using the criteria provided. It will be therefore
appreciated that the method disclosed herein is not time critical.

In the case where the charging configuration 1s not acceptable and according
to processing step 106, the charging configuration is modified.

Now referring to Fig. 4, there is shown an embodiment for modifying the

charging configuration.

DM MTL/282302.00026/3486133.1
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According to processing step 400, an indication of a priority list is obtained. It
will be appreciated that this processing step is optional since in one embodiment all
users may have the same priority.

It will be appreciated that the indication of a priority list may be obtained
according to various embodiments.

In one embodiment, the indication of a priority list 1s obtained from the
memory unit 222. It will be appreciated that the memory unit 222 may be populated
with the priority list according to various embodiments.

In an alternative embodiment, the priority list is obtained from a remote
location, not shown.

According to processing step 402, a charging configuration is determined.

In one embodiment, the charging configuration Is determined using the
priority list, an indication of a power available to provide and a list of a maximum
power than can delivered at any given charging station of the plurality of charging
stations.

In fact, it will be appreciated that a user may be provided with a given priority.
The priority may be established using a plurality of parameters. The parameters may
be selected, for instance, from a group consisting of a user profile, a time of day, a
number of users connected, etc. It will be appreciated that the priority may be static,
.. never change over time or dynamic I.e. may change over time.

For instance and in one embodiment, an owner of a condo unit in a condo
building may have a higher priority in a charging station of the condo building than a
guest visiting an individual at the condo building. An individual may be given a higher
priority also based on the use of its electric vehicle, etc.

In one embodiment, the priority I1Is a number ranging from 1 to 3, wherein 1 Is
the highest priority.

The charging configuration is therefore determined by solving the following

equation in one embodiment:

DM MTL./282302.00026/3486133.]
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P = .~ wherein P is the power available, i is an identification of a

i=l a,

{

charging station of the plurality of stations, » is the number of charging stations, «,

is a priority coefficient varying from 1 to 3 in one embodiment and X, is a variable

to solve. In this embodiment, a priority coefficient of 1 may be referred to as an
absolute priority, while a priority coefficient of 2 may be referred to as a high priority
and a priority coefficient of 3 may be referred to as a regular priority. It will be
appreciated that in one embodiment, the charging configuration is determined only
for the charging stations that are supplying power, i.e. the identification of a charging
station should be understood as the identification of an active charging station.
Consequently, the power available P is split only between active charging stations.
The skilled addressee will appreciate that this will optimize the management of the
energy since only current consumption is taken into consideration.

. . . . X
The power to deliver to each charging station 7 is equal to —.

a.

{

According to processing step 404, the charging configuration is provided.

It will be appreciated by the skilled addressee that the charging configuration
may be provided according to various embodiments.

In one embodiment, the charging configuration is provided by the processing
unit 802 to each of the plurality of charging stations via the charging station
communication port 604 and the data network 608. It will be appreciated that the
charging configuration is delivered by providing a signal to each charging station that
will correspond to a determined value.

In one embodiment, the charging configuration is provided at the occurrence
of every event or every 12.5 seconds whichever comes first.

Although the above description relates to a specific preferred embodiment as
presently contemplated by the inventor, it will be understood that the invention In Its

broad aspect includes functional equivalents of the elements described herein.

DM MI11./282302 00026/3486135.1
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CLAIMS:

1. A method for managing power sharing of a plurality of charging stations
sharing a same portion of an electrical network, the method comprising:

detecting an event at a charging station of the plurality of charging stations,
wherein the event includes at least one of a connection of an electric vehicle to a
given charging station of the plurality of charging stations, a disconnection of an
electric vehicle to a given charging station of the plurality of charging statiohs, a
request from an electric vehicle connected to a given charging station to start
charging, an indication received from an electric vehicle connected to a given
charging station that charging must stop since charging has been fully completed, or
a change of a maximum current setting of an electric vehicle connected to a given
charging station; '

determining if a charging configuration is acceptable with the event, wherein
determining if a charging configuration is acceptable with the event comprises
obtaining an indication of a maximum power allowed on the portion of the electrical
circuit network; obtaining an indication of a power consumed by the plurality of
charging stations sharing the same portion of the electrical circuit, and obtaining at
least one criteria for acceptability, wherein the at least one criteria comprises a time
duration over which a moving average is calculated for an aggregated power
consumed by the plurality of charging stations sharing the same portion of the
electrical circuit; and

if the charging configuration is not acceptable, modifying the charging
configuration accordingly, wherein the modifying of the charging configuration
comprises using an indication of a power available to be delivered to the shared
portion of the electrical network and a list of a maximum power than can be
delivered at any given charging station of the plurality of charging stations, wherein a
priority list is obtained, wherein the modifying of the charging configuration is

performed using the priority list, and wherein a corresponding power to be delivered
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Xi

to each charging station i is equal to ¢ wherein P is the power available, a, is a

corresponding priority such that A is an amount of power defined such that

n X,-
P=2

2. The method as claimed in claim 1, wherein the at least one criteria obtained

comprises at least one condition associated with the charging configuration.

3. The method as claimed in claim 1, wherein the indication of a power
consumed by the plurality of charging stations of the electrical circuit is obtained

over a given period of time.

4. The method as claimed in claim 1, wherein the priority list obtained is

established using a plurality of parameters.

5. The method as claimed in claim 4, wherein the plurality of parameters Is
selected from a group comprising at least one of a user profile, a time of the day and

a number of users connected.

6. A controller for managing power sharing of a plurality of charging stations
sharing a same portion of an electrical network, the controller comprising:

a charging station communication port operatively connected to a plurality of
charging stations;

a memory unit for storing an indication of a maximum power available, a
charging station configuration, and an indication of the current power consumed at
the portion of the electrical network;

a processing unit operatively connected to the charging station
communication port and to the memory unit, the processing unit for receiving an

indication of an event at the plurality of charging stations from the charging station
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communication port, determining if a charging configuration is acceptable with the
event, for modifying the charging configuration if it is not acceptable and for
providing the modified charging configuration to the charging station communication
port and to the memory unit, wherein the charging station configuration comprises a
set of parameters characterizing each of the plurality of charging stations,

wherein the event includes at least one of connection of an electric
vehicle to a given charging station of the plurality of charging stations, a
disconnection of an electric vehicle to a given charging station of the plurality of

charging stations, a request from an electric vehicle connected to a given charging

station to start charging, an indication received from an electric vehicle connected to

a given charging station that charging must stop since charging has been fully
completed and a change of a maximum current setting of an electric venhicle
connected to a given charging station,

wherein the memory unit further comprises a priority list comprising a
priority associated with each user of a corresponding charging station of the plurality
of charging stations, wherein the determining if the charging configuration IS
acceptable with the event and the modifying of the charging configuration are
performed using the priority list, the indication of a maximum power available and
the current power consumed at the portion of the electrical network, and wherein a

X,

!

corresponding power to deliver to each charging station / is equal to % wherein P

is the power available, «, is the corresponding priority such that A, is an amount of

. n
Pyt
=1 a;‘ .

power defined such that
/. The controller as claimed in claim 6, further comprising a data providing unit
communication port connected to the processing unit; the data providing unit

communication port for obtaining the indication of the current power consumed at

the portion of the electrical network from a data providing unit and for storing the
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indication of the current power consumed at the portion of the electrical network in

said memory unit.

8. The controller as claimed in claim6, further comprising a remote

management unit communication port connected to the processing unit; the remote

management unit communication port for obtaining the indication of a maximum

power available allowed from a remote management unit and for storing the

indication of a maximum power available in said memory unit.
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