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SYSTEM AND METHOD FOR SUPPLYING ENERGY TO AN ELEC-
TRICAL CONSUMER AND AN ENERGY STATION

The invention relates to a system and a method for supplying energy to an
electrical consumer, in particular for charging a battery-operated device, pref-
erably a vehicle having an electric drive. Furthermore, the invention relates to

an energy station for supplying energy to an electrical consumer.

Methods and systems as well as energy stations, namely charging stations, for
charging a battery-operated device have been known for years from the prior
art. For example, electric vehicles are charged at charging stations designated
as power filling stations. In the simplest case, these are designed as a socket

at which the electric vehicle can be charged via a wired connection.

Document EP 2 861 451 Al describes a charging station for electric vehicles
having a measuring device measuring a power consumption of a connected
electric vehicle, a computing device converting a measured value of the meas-
uring device into data, and a communication device transmitting at least the
data to a central computer. The data are transmitted to the central computer
when the communication device is configured to establish a near field com-
munication connection with a mobile communication device such that a wide
area connection, suitable for transmitting data, can be established to the cen-
tral computer via the near field communication connection to the communi-

cation device.

Building out electrical mobility has been a declared goal of politics and eco-
nomics for several years. In addition to developing higher performance and
more reliable vehicles, building out the network of charging stations is an
essential criterion to increase the acceptance of these new technologies with
consumers. A relatively fine-meshed network of charging stations is necessary
due to the usually short range of the electric vehicles and the rather long charg-

ing time.
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So-called “smart charging stations” are known for billing the costs arising due
to the charging process to the user of the electric vehicle. These require a
permanent Internet connection in order to exchange the data required for the
billing with a billing device — for example a server or a computer. The billing

device bills the costs arising due to the charging process to the respective user.

The location at which such a charging station is installed therefore has to pro-
vide a wired or at least a wireless Internet connection. Therefore, for example,
the installation of smart charging stations in an already existing parking gar-
age is linked to significant expenditure. Parking garages generally do not have
any wiring to provide an Internet connection. Furthermore, implementing a
wireless network is only implementable with significant expenditure due to

the solid construction of parking garages.

In practice, this problem is solved in that the charging stations are read out
individually by employees of the operator company, in order to be able to bill
the respective users with the costs arising due to their charging process. The

effort linked with such a procedure causes high costs.

Due to the above-mentioned problems, it is therefore only possible with sig-
nificant design, time, and financial expenditure to install charging stations to

improve the power filling station network at arbitrary locations.

Furthermore, energy stations for supplying energy to electrical consumers at
publicly accessible locations such as water boilers on a camping site, a boat
at a mooring, etc., are previously known from practice. It is also problematic
in this case that the energy station has to have an Internet connection to bill

the costs arising with the supply of energy to the correct user.

The present invention is therefore based on the object of specifying a system

and a method, using which an electrical consumer can be supplied with energy
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using simply design means and the costs arising in this case are uniquely as-
signable to the user in a simple manner. Furthermore, a corresponding energy

station is to be specified.

The above object is achieved according to the invention by the features of
Claim 1. Accordingly, a system for supplying energy to an electrical con-
sumer, in particular for charging a battery-operated device, preferably a vehi-
cle having an electric drive, comprising an energy station, a mobile terminal,
and a computing device is claimed, wherein the energy station has a commu-
nication device for exchanging data with the mobile terminal, and wherein
data can be transmitted from the mobile terminal to the computing device via
a transmitting device. The system is characterized in that data can also be
transmitted from the energy station to the computing device via the mobile
terminal when the mobile terminal cannot set up a connection to the compu-
ting device in the immediate vicinity of the energy station, wherein the mobile
terminal transmits the data to the computing device as soon as the mobile ter-
minal has such a connection, and in that the mobile terminal, in particular
billing data, relating to at least one previous user from the energy station and

can transmit the data relating to the previous user to the computing device.

It has been recognized here in a manner according to the invention that the
underlying object can be achieved in a surprisingly simple manner in that a
mobile terminal is designed such that it can communicate with both the energy
station and the computing device. The mobile terminal is thus used to transmit
the billing data from the energy station to the computing device, similarly to
a “messenger”. Even if the mobile terminal cannot set up a connection to the
computing device in the immediate vicinity of the energy station, since no
wireless Internet connection is available inside a parking garage, for example,
the mobile terminal will sooner or later have such a connection available due
to its mobile character. For example, after leaving the parking garage the mo-
bile terminal can transmit the billing data previously transmitted from the en-

ergy station to the billing device via a wireless Internet connection.
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Furthermore, it is conceivable that the mobile terminal “carries along” “fur-
ther data”, such as configuration data, information data, and software updates
and transmits them to the energy station so that bidirectional communication
takes place. The energy station could thus both receive data from the mobile
terminal and also transmit data to the mobile terminal for transmission to an
external computing unit, such as a billing device. Furthermore, the mobile
terminal could transmit, for example, prepaid data to the energy device in or-

der to thus directly pay the costs arising due to the supply of energy.

In the system according to the invention, it is furthermore advantageous that
a mobile terminal can also receive data from the energy station of the charging
station and/or transmit them thereto when no supply of energy at all takes
place. For example, the mobile terminal of a user of the system can automat-
ically receive data, in particular billing data, of third parties from the energy
station, as soon as he is in the vicinity of the energy station or charging station,
so that a connection can be established via the communication device. The
mobile terminal can transmit the “foreign” data to the computing device or
billing device as soon as a corresponding connection is available. Alterna-
tively or additionally, the mobile terminal could transmit “further data”, in
particular configuration data, information data, software updates, etc. to the
energy station as soon as a connection can be established via the communica-

tion device.

With respect to the claimed system and the claimed method, it is to be noted
that the “energy station” can be designed, for example, as a charging station
and/or as a power supply unit. The electrical consumer can be camping equip-
ment — for example a water boiler — a boat, a power tool, and/or a construction
machine. Furthermore, the electrical consumer can be designed as a battery-

operated device, in particular as a vehicle having an electric drive.

Furthermore, the expression “mobile terminal” is to be understood in the

broadest meaning. It can be, for example, a mobile telephone, a smart phone,
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handheld computer, tablet computer, etc. Furthermore, it is conceivable that
the mobile terminal is integrated into the electric vehicle to be charged, i.e.,
is implemented by the electric vehicle. It is solely essential that the mobile
terminal has interfaces for communication with the energy station or the
charging station and the computing device or the billing device. The term
“computing device” is to be understood, for example, as a server or a computer
having an Internet connection. The computing device can specifically be de-
signed as a billing device, using which the costs arising due to the supply of
energy, for example a charging process, can be billed to the respective user.
Alternatively or additionally, the computing device can be used to evaluate
consumption data, for example, of a construction machine and/or a power tool,

so that the system provides a gateway in the “Internet of things”.

The energy station, for example, a charging station, does not necessarily have
to have an Internet connection. Rather, the energy station communicates, pref-
erably exclusively, with the mobile terminal. The energy station can thus be
installed at arbitrary locations, wherein solely a connection to a power supply
system is required. Due to this refined design, it is possible, for example, to
equip the parking spaces of a parking garage to form so-called “park and
charge” spaces, at which electric vehicles are chargeable, wherein the costs
thus arising can be billed to the user in a simple manner. The energy station

is thus installable at greatly varying locations.

Advantageously, a plug for implementing the connection to the power supply
system is arranged. The energy station can thus be connected to a typical
socket, for example, a Schuko socket. It is thus particularly easily possible to

install the energy station.

Furthermore, it is conceivable that the means for transmitting electrical energy
are implemented by at least one coil for inductive charging. This design per-
mits a wireless and therefore extremely convenient possibility for supplying

electrical consumers with energy, for example, for charging the battery-
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operated device. Alternatively or additionally, the means for transmission can
be implemented by a plug. The plug can be, for example, a Schuko plug, a
camping plug (CEE blue), or a three-phase plug (CEE red). A plug connection
is distinguished by its simple design and safe transmission of the electrical

energy.

To implement a reliable data connection between the energy station and the
mobile terminal, the communication device can be implemented as a near field
communication interface (NFC interface) and/or a Bluetooth interface and/or
an infrared interface. Specifically, any type of wireless or also wired commu-
nication device is conceivable which ensures a data connection between en-

ergy station and mobile terminal.

An input device can be arranged for inputting information, for example, relat-
ing to the identification of the user and/or the charging process. The input
device can be designed, for example, for inputting voice commands. Alterna-
tively or additionally, it is also conceivable that a touch display is provided as

an input device.

Furthermore, it is to be noted that the above-described energy station can be
part of the system according to Claim 1. The features and advantage specifi-
cations relating to the claims of the energy station also relate to the system

according to the invention.

The underlying object is furthermore achieved by the method according to
Claim 6. Accordingly, a method for supplying energy to an electrical con-
sumer, for example for charging a battery-operated device, in particular a ve-
hicle having an electric drive, preferably using a system according to Claim 1
and/or an energy station according to one of Claims 1 to 5, is claimed, com-
prising the following method steps of:

- transmitting data, for example identification data and possibly charg-

ing data, to the energy station by means of a mobile terminal,
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- activating the supply of energy, in particular the charging process, by
the energy station and transmitting data, in particular billing data, from
the energy station to the mobile terminal,

- transmitting the data, in particular the billing data, to a computing
device by way of the mobile terminal via a network, preferably a mo-

bile network.

The method is characterized in that data are also transmitted from the energy
station to the computing device via the mobile terminal when the mobile ter-
minal cannot set up a connection to the computing device in the immediate
vicinity of the energy station, wherein the mobile terminal transmits the data
to the computing device as soon as the mobile terminal has such a connection,
and in that the mobile terminal belonging to a user of the energy station can
receive data, in particular billing data, relating to at least one previous user
from the energy station and can transmit the data relating to the previous user

to the computing device.

According to the invention, identification data can first be transmitted by
means of a mobile terminal to the energy station, for example a charging sta-
tion. This can take place via an NFC interface, a Bluetooth interface, and/or
an infrared interface. The identification data can be any data which enable the
costs arising with the supplying energy to the electrical consumer to be as-
signed to the correct user. The data transmitted from the mobile terminal can
alternatively or additionally be “further data”, such as configuration data, in-
formation data, or software updates, so that a bidirectional communication
takes place. The energy station could therefore both receive data from the
mobile terminal and transmit data for transmission to an external computing
unit, for example a billing device, to the mobile terminal. Furthermore, the
mobile terminal could transmit prepaid data to the energy device, for example,

in order to thus pay directly for the costs arising due to supplying energy.
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It is furthermore conceivable year that before, during, and/or after the trans-
mission of the identification data or the “further data”, additional data, for
example, charging data relating to the charging process are transmitted from
the mobile terminal to the energy station or the charging station. The charging
data can comprise, for example, information with respect to the desired charg-
ing period, the required power, the device to be charged, etc. The charging
station then activates the charging process. The charging station can transmit
billing data to the mobile terminal even before the activation of the charging
process and/or during or after the charging process. The same communication
interface can be used for this purpose via which the identification data are
transmitted from the mobile terminal to the charging station. The charging
station can therefore advantageously only have a single communication device
for the preferably exclusive communication with the mobile terminal. Alter-
natively or additionally, it is conceivable that the data are controlled data for
the energy station or the charging station, so that all data are also transmittable
without an Internet connection in a smart grid. It is to be noted at this point
that the data described with respect to the method according to the invention
also represent a part of the disclosure of the system according to the invention

and energy station according to the invention.

As soon the mobile terminal has a connection to a network — for example the
Internet — the data, for example the billing data, are transmitted to the compu-
ting device, for example a billing device. The costs arising can be billed to the

correct user by the billing device.

Alternatively or additionally, at least a part of the data or the charging data
can be transmitted to the energy station by means of a voice command. It is
conceivable here that the voice command is recognized directly by the energy
station or is recorded by the mobile terminal — for example a smart phone —

and transmitted to the energy station.
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In a particularly advantageous manner, additional data, in particular billing
data, of at least one prior user of the energy station can be transmitted to the
mobile terminal, wherein the data of the prior user are then transmitted from
the mobile terminal via the network to the billing device. Therefore, billing is
performed reliably for every user of the energy station even if he has not per-
sonally transmitted his data via his mobile terminal to the computing device

or billing device.

The mobile terminal can be integrated, for example, in the electrical consumer
or the battery-operated device — the electric vehicle — and/or can be designed

as a smart phone, tablet PC, handheld PC, etc.

It is to be noted at this point that the above-explained features of the method
according to the invention can also have an embodiment according to the de-
vice. A combination of these features with the features relating to the system

and/or the energy station is not only possible but advantageous.

There are now various possibilities for designing and refining the teaching of
the present invention advantageously. For this purpose, reference is to be
made, on the one hand, to the claims dependent on Claims 2 and 7 and, on the
other hand, to the following explanation of preferred exemplary embodiments
of the invention on the basis of the drawing. Preferred embodiments and re-
finements of the teaching are also explained in general in conjunction with
explanation of the preferred exemplary embodiments of the invention on the

basis of the drawing. In the figures

Figure 1 shows a schematic representation of an exemplary embodiment

of a system according to the invention,

Figure 2 shows a schematic representation of an exemplary embodiment

of an energy station according to the invention, and
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Figure 3 shows a flow chart of an exemplary embodiment of a method

according to the invention.

Figure 1 shows a schematic representation of an exemplary embodiment of a
system according to the invention. The system comprises an energy station 1,

a mobile terminal 2, and a computing device 3.

The energy station 1 is designed, for example, as a charging station 1 and is
used for charging a battery-operated device, for example, a vehicle having an
electric drive. A first data connection 5, via which data can be exchanged,
between the energy station 1 and the mobile terminal 2 is implemented via a
communication device 4. The communication device 4 is not shown in Figure
1. The mobile terminal 2 thus has an interface that can be linked to the com-
munication device 4 of the energy station 1 in order to implement the first

data connection 5.

Furthermore, the mobile terminal 2 comprises a transmitting device or a trans-
mitting device, in order to communicate via a second data connection 6, pref-
erably an Internet connection, in particular via a mobile network, with the

computing device 3, for example, a billing device.

It is clear from Figure 1 that the energy station 1 exclusively exchanges data
with the mobile terminal 2 and transmits the data to the mobile terminal 2
here. As soon as the mobile terminal 2 has a second data connection 6, it
transmits these data to the computing device 3. The energy station designed
as a charging station 1 can thus be implemented, for example, without an In-
ternet connection and nonetheless does not have to be manually read out by

employees of the operating firm for the purpose of billing.

Figure 2 shows a schematic representation of an exemplary embodiment of an
energy station 1 according to the invention. The energy station 1 comprises a

connection 7 to a power supply system, wherein the connection 7 is
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implemented by a plug 7 in the exemplary embodiment shown here. Further-
more, means 8 are provided for transmitting electrical energy to the consumer.
The means 8 are also implemented as a plug 8. Furthermore, it is conceivable
that the means 8 for transmitting electrical energy are implemented by means

of at least one coil for inductively charging the consumer.

Furthermore, the energy station 1 comprises a communication device 4 for
exchanging data with the mobile terminal 2 (not shown). It is clear from Fig-
ure 2 that due to the modular structure of the energy station 1, it is usable in
a particularly simple manner in particular for equipping an arbitrary parking

space — for example in a parking garage.

Figure 3 shows a flow chart of an exemplary embodiment of a method accord-

ing to the invention.

In a first method step 9, data, in particular identification data and optionally
charging data, are transmitted by the mobile terminal 2 to the energy station
1. In a second method step 10, the supply of energy by the energy station 1 is
activated, so that electric power is transmitted via the means 8 from the energy
station 1 to the consumer — the electric vehicle. Furthermore, data, in particu-
lar billing data, are transmitted from the energy station 1 to the mobile termi-
nal 2. The data can relate here in particular both to the currently executed

charging process and also comprise billing data of a prior user.

In a third method step 11, the data are transmitted from the mobile terminal 2
via the second data connection 6 to a computing device 3, preferably a billing
device 3. The transmission specifically takes place via an Internet connection,

preferably a mobile Internet connection.

To avoid repetitions, reference is made to the general part of the description

and to the appended claims with respect to further advantageous embodiments



12

of the device according to the invention and the method according to the in-

vention.

Finally, it is to be expressly noted that the above-described exemplary embod-
iments of the devices according to the invention and the method according to
the invention are used solely to explain the claimed teaching, but do not re-

strict it to the exemplary embodiments.
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energy station
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computing device

communication device

first data connection

second data connection

connection

means for transmitting electrical energy
first method step

second method step

third method step
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PATENTTIVAATIMUKSET

1. Jarjestelmd& s&hkdisen kuluttajan energian-
syottodn, erityisesti akkukayttoisen laitteen, erityi-
sesti sahkokayttoisen ajoneuvon, lataamiseen, sisaltaen
energia-aseman (1), mobiilipaatelaitteen (2) Jja tieto-
konelaitteen (3), jolloin energia-asemassa (1) on tie-
donsiirtolaite (4) tietojen vaihtamiseksi mobiilipadte-
laitteen (2) kanssa ja Jjolloin tietoja on siirrettavissa
mobiilipadtelaitteesta (2) lahetyslaitteen valityksella
tietokonelaitteeseen (3), tunnettu siita, etta tie-
toja on siirrettavissa myds silloin, kun mobiilip&aate-
laite (2) ei kykene luomaan energia-aseman (1) valitto-
massa laheisyydessda yhteyttd tietokonelaitteeseen (3),
energia-asemasta (1) mobiilipdatelaitteella (2) tieto-
konelaitteeseen (3), jolloin mobiilipadtelaite (2)
siirtda tiedot tietokonelaitteeseen (3) heti, kun mo-
biilipaatelaitteella (2) on sellainen vyhteys, ja etta
Jjarjestelman kayttédjan mobiilipadtelaite (2) kykenee
vastaanottamaan tietoja, ainakin energia-aseman (1) yh-
den aiemman kayttdjan tietoja, erityisesti laskutustie-
toja, Ja siirtamadn aiemman kayttajan tiedot tietokone-
laitteeseen (3).

2. Patenttivaatimuksen 1 mukainen jarjestelmi,
tunnettu siitd, ettd siihen on jarjestetty pistoke
yvhteyden (7) luomiseksi virtaverkkoon.

3. Patenttivaatimuksen 1 tai 2 mukainen Jjar-
Jjestelmd, tunnettu siita, etta valineet (8) sahkoi-
sen energian siirtamiseksi on toteutettu ainakin yhdella
kdaamilla induktiiviseen lataamiseen Ja/tai pistok-
keella.

4. Jonkin patenttivaatimuksista 1 — 3 mukainen
jarjestelmd, tunnettu siitd, ettd tiedonsiirtolaite
(4) on toteutettu NFC-liitadntana ja/tai Bluetooth-1lii-
tantana ja/tai infrapunaliitantanta.

5. Jonkin patenttivaatimuksista 1 — 4 mukainen

Jjarjestelma, tunnettu siita, ettd siihen on
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Jjarjestetty sydottolaite, erityisesti puhekomentojen
sydttamiseen.

6. Menetelmd sahkdisen kuluttajan energian-
syottodn, esimerkiksi akkukayttdisen laitteen, erityi-
sesti sahkokayttdisen ajoneuvon, lataamiseen, edulli-
sesti kayttden jonkin patenttivaatimuksista 1 - 5 mu-
kaista jarjestelmasd, sisdltden seuraavat menetelmavai-
heet:

- tietojen, erityisesti tunnistustietojen ja

mahdollisesti lataustietojen, siirté&minen, mo-

biilipadtelaitteella (2) energia-asemaan (1),

- energiansydtdn, erityisesti latausvaiheen,

aktivointi energia-asemalla ja tietojen, eri-

tyisesti laskutustietojen, siirtadminen ener-

gia-asemasta (1) mobiilipaatelaitteeseen (2),

- tietojen, erityisesti laskutustietojen,

siirtaminen edullisesti mobiiliverkon valityk-

selld mobiilipaatteella (2) tietokonelaittee-
seen (3), tunnettu siitda, ettada tietoja
siirretdan myds silloin, kun mobiilipadtelaite

(1) ei kykene luomaan energia-aseman (1) va-

littomassa laheisyydessa yhteytta tietokone-

laitteeseen (3), energia-asemasta (1) mobiili-

paatelaitteella (2) tietokonelaitteeseen (3),

jolloin mobiilipadtelaite siirtada tiedot tie-

tokonelaitteeseen heti, kun mobiilipaatelait-
teella (2) on sellainen vyhteys, Jja etta ener-

gia-aseman (1) kayttajan mobiilipdatelaite (2)

kykenee vastaanottamaan ainakin energia-aseman

(1) yvhden aiemman kayttdjan tietoja, erityi-

sesti laskutustietoja, Jja siirtam&an aiemman

kayttajan tiedot tietokonelaitteeseen (3).

7. Patenttivaatimuksen © mukainen menetelmi,
tunnettu siita, etta tiedot, erityisesti lataustie-
dot, vadlitetddn energia-asemaan (1) puhekomennolla.

8. Patenttivaatimuksen 6 tai 7 mukainen mene-

telmd, tunnettu siitada, ettd mobiilipadtelaitteena



le

(2) kaytetdaadn kyseista sahkoista kuluttajaa ja/tai aly-
puhelinta.
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Fig. 2
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