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[DESCR PTI ON]
[Invention Titlel

LOCATI ON- BASED ELECTRI C POVER VEDI ATl ON MODULE,
ELECTRI C VEH CLE, MEDI ATI ON SERVER, AND USER CERTI FI CATI ON
SOCKET OR CONNECTOR

[Techni cal Field]

The present invention relates to a |ocation-based
char gi ng/ di schargi ng power nedi ation system of an electric
vehicle and a user authentication socket or connector used
in the power nediation system and nore particularly to a
nodul e, an electric vehicle and a nediation server for a
| ocati on-based electric power nediation and to a user
certification socket or connect or t hat recei ves
aut henti cati on power fromthe outside.

[Background Art]

An electric vehicle refers to an electrical connection
type vehicle that receives and stores external power to use
it in driving of the vehicle. El ectrical connection type
vehicles include a plugin hybrid vehicle, a battery
vehicle, and a fuel cell vehicle. 1In recent years, due to
the depletion of fossil energy and the environnental
contam nation, the demands on electric vehicles that use
el ectrical energy have increased and the studies on them
also have beconme nore active. An electric vehicle
generally stores electrical energy in a battery and is
driven by rotating an electrical notor using the electrical

energy, and the battery needs to be continuously charged
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because the capacity of the  Dbattery is limted.
Accordingly, it is essential to charge the battery of the
el ectric vehicle simlar to fuelling an existing conbustion
engi ne vehicle at a gas station, and thus it is necessary
to construct a charging system for the battery of the
el ectric vehicle.

In this regard, Korean Patent Application Publication
No. 10-2012-0109914 discloses a charging system of an
el ectric vehicle that may be nobst general. According to
the charging system of an electric vehicle, for exanple,
power may be charged in the electric vehicle in association
with an existing power network such as a city railroad
power networKk. However, the charging system requires a
separate fixed charging unit that may receive power from a
power network and provide the power to an electric vehicle.
Furthernore, the user needs to pay an electric fee at the
very place where the fixed charging unit is provided after
the battery of the electric vehicle is charged.

Meanwhi |l e, Korean Patent Application Publication No.
10-2012- 0012922 discloses a charging fee accounting system
of an electric vehicle that may inprove conveni ence and
stability during a charging operation by attaching a
charging fee accounting unit in the electric vehicle.
According to the charging fee accounting system because a
charging station should be installed on a road surface even
t hough the charging fee accounting unit is attached to the

el ectric vehicle instead of a charging station on a road
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surface, enornous facility costs are required.

Accordingly, a charging system of an electric vehicle
that may be conveniently used by the user of the electric
vehicle while facility costs for charging and discharging
the electric vehicle are reduced and nay nediate a power
price such that power nay be purchased or sold between a
power subscriber, a power sale conpany and the user of the
el ectric vehicle is required.

Furthernore, an electric vehicle sonetinmes needs to
receive power from a place that is not owned by the owner
of the electric vehicle. For this reason, feeding units,
such as a socket equipped with a wuser authentication
function, a nmulti-tab, and an electric vehicle charger, for
exanpl e, which allows the owner of an electric vehicle to
connect the electric vehicle to a socket in a place that is
not owned by the owner of the electric vehicle, for
exanple, in a basement parking lot of an apartnent conplex
to supply power to the electric vehicle. However
according to the feeding wunits, conponents for user
aut hentication thenselves consune power (hereinafter,
standby power) during a standby operation. Fur t her nor e,
according to the existing feeding units, a person (for
exanple, the owner of a building) who pays costs for the
standby power nmay not coincide with the actual user (for
exanpl e, the owner of an electric vehicle).

[D scl osure]

[Techni cal Probl eml
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The present invention has been nade in an effort to
sol ve the above-nentioned problens, and provides a nodul e,
an electric vehicle, and an internediate server for
| ocati on-based power medi ati on that can charge and
di scharge an electric vehicle without installing a separate
fixed wunit for <charging and discharging the electric
vehi cl e.

The present invention also provides a nodule, an
el ectric vehicle, and an internedi ate server for |ocation-
based power nediation that can nediate a power price such
that power nay be purchased or sold in a fee chargi ng way
between a power subscriber and a power sale conpany,
between a power nediation conpany for an electric vehicle
and a power sale conpany, and between a power nediation
conpany for an electric vehicle and an electric vehicle
power medi ati on subscri ber in a | ocat i on- based
char gi ng/ di schargi ng power nedi ati on system of an electric
vehicle in which a separate fixed unit for charging and
di scharging an electric vehicle is not installed.

The pr esent i nvention al so provi des a user
aut hentication socket or connector that can be used in a
| ocati on-based power nediation system and does not consune
st andby power whil e maintaining security.

The present invention also provides a power nediation
connector for receiving power from a user authentication
socket or connector that does not consune standby power

while maintaining security and for supplying the received
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power to a power demand unit.

The present invention also provides an electric
vehicle for receiving power from a user authentication
socket or connector that does not consune standby power
whi | e mai ntai ni ng security.

The objects of the present invention are not limted
to the above-nentioned ones, and the other wunnentioned
objects will be clearly understood by those skilled in the
art to which the present invention pertains from the
foll ow ng description.

[Techni cal Sol ution]

In accordance with an aspect of the present invention
for a nodule for |ocation-based power nediation, a nodule
for |location-based power nediation conprises: a |ocation
and tinme identification unit that identifies a |ocation and
a time of an electric vehicle from one or nore of
information from a global navigation satellite system
Local Positioning System (LPS) information, and earth
magnetic field information; a power neasurenent unit that
nonitors input/output power to/fromthe electric vehicle in
real time; and a wirel ess comunication unit that transmts
|l ocation and time information of the electric vehicle and
information on the input/output power to the outside. An
el ectric vehi cl e power medi ati on subscri ber
charges/di scharges a battery of the electric vehicle
through a building of a power subscriber by inserting a

plug of the electric vehicle into a socket of the building
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of the power subscriber. A location of the building and the
power subscriber are identified by transmtting the
| ocation and time information of the electric vehicle.

In the aspect of the nodule, the information on
I nput / out put power conprises one or nore of power
connection tine information of the electric vehicle, an
i nput/output record of power, and accunulated driving
distance information so that an electric fee for the
i dentified power subscriber is calculated.

In the aspect of t he nodul e, the wreless
communi cation unit transmts a charging/discharging event
log to the outside in real tinme and retransmts al
chargi ng/ di scharging event logs from a tine point when a
plug of the electric vehicle is connected to a tinme point
when the plug is separated to the outside so that the
chargi ng/ di scharging event log transmitted in real time is
verified.

In the aspect of the nodule, the electric vehicle
conprises an ID reader nounted on a plug of the electric
vehicle, and the ID reader detects an ID attached to a
socket of the building.

In the aspect of the nodule, the location and tine
identification unit identifies a location and a tinme of the
el ectric vehicle additionally based on a sensor signal from
one or nore of a gravity sensor and an accel erati on sensor,
in addition to one or nore of information from a gl obal

navigation satellite system LPS information, and earth



10

magnetic field information.

In accordance with an aspect of the present invention
for an electric vehicle, an electric vehicle conprises: a
location and tinme identification unit that identifies a
| ocation and a tinme of an electric vehicle fromone or nore
of information froma gl obal navigation satellite system a
Local Positioning System (LPS) information, and earth
magnetic field information; a power neasurenent unit that
nmoni tors input/output power to/fromthe electric vehicle in
real time; and a wirel ess comunication unit that transmts
| ocation and time information of the electric vehicle and
informati on on the input/output power to the outside. An
el ectric vehi cl e power medi ati on subscri ber
charges/di scharges a battery of the electric vehicle
through a building of a power subscriber by inserting a
plug of the electric vehicle into a socket of the building
of the power subscriber. A location of the building and the
power subscriber are identified by transmtting the
| ocation and time information of the electric vehicle.

In accordance with an aspect of the present invention
for an internediate server for |ocation-based power
nmedi ation, an internediate server for |ocation-based power
nmedi ation identifies a location of a building of a power
subscri ber and the power subscriber by receiving |ocation
and tinme information of an electric vehicle whose plug is
i nserted into a socket of t he bui | di ng for

chargi ng/ di scharging a battery of the electric vehicle. The
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intermedi ate server calculates an electric fee for the
electric vehicle by receiving one or nore of power
connection tinme information of the electric vehicle, an
i nput/output record of power, and accunulated driving
di stance information. The location and tinme information of
the electric vehicle is based on one or nore of information
froma gl obal navigation satellite system LPS information

and earth magnetic field informtion.

In the aspect of the intermediate server, the
internedi ate server transmts a power nediation record
conprising one or nore of the power connection tine
information, the power input/output record, and the
accunul ated driving distance information to the outside so
that an electric fee for the identified power subscriber is
cal cul at ed based on the power nediation record.

In aspect of the internediate server, the internediate
server commands a charging/discharging operation of the
el ectric vehicle according to one or nore of residual
battery |evel information received from the electric
vehicle, central control information in accordance with a
change in demand on power, or a condition of a contract
with an electric vehicle power nediation subscriber made in
advance.

In the aspect of the internmediate server, the
i nternmedi ate server receives a charging/discharging event
log from the electric vehicle in real time, and receives

all chargi ng/di scharging event logs froma tine point when
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a plug of the electric vehicle is connected to a tine point
when t he pl ug is separ at ed to verify t he
char gi ng/ di scharging event |l og received in real tine.

In the aspect of the internmediate server, the
Internmedi ate server further receives an ID attached to a
socket of the building detected by an ID reader nounted on
a plug of the electric vehicle.

In the aspect of the internediate server, the |ocation
and time information  of the electric vehicle is
additionally based on a sensor signal fromone or nore of a
gravity sensor and an acceleration sensor, in addition to
one or nore of information from a global navigation
satellite system LPS information, and earth magnetic field
i nf ormati on.

In accordance with an aspect of the present invention
for a wuser authentication socket or connector, a user
aut henti cation socket or connect or conpri ses: an
authentication termnal that receives authentication power
and a socket operation secret code for authentication of a
user; and an authentication unit that is operated by the
aut hentication power and determ nes whether the socket
operation secret code corresponds to socket ID information.
The authentication power is supplied from the outside via
the authentication termnal. Power for an electric vehicle
is supplied froma main power source to the outside if the
socket operation secret code corresponds to the socket 1D

information. A location of the socket or connector and a



10

10

power subscriber are identified based on location and tine
informati on of the electric vehicle. The location and tine
information of the electric vehicle is based on one or nore
of information from a global navigation satellite system
LPS i nformation, and earth magnetic field information.

In the aspect of the wuser authentication socket or
connector, the socket or connector receives a socket ID
request signal from the outside via the authentication
termnal and transmts socket ID information to the
out si de.

In the aspect of the wuser authentication socket or
connector, if a plug is separated from the socket or
connector, supply of authentication power through the
authentication termnal is ended so that supply of power
fromthe main power source is interrupted.

In accordance wth another aspect of the present
invention for a user authentication socket or connector, a
user authentication socket or connector conprises: a power
i ne communi cati on nodem that receives authentication power
and a socket operation secret code for authentication of a
user; and an authentication unit that is operated by the
aut hentication power and determ nes whether the socket
operation secret code corresponds to socket ID infornation.
The authentication power 1is supplied from the outside
through power |line communication. Power for an electric
vehicle is supplied froma nain power source to the outside

If the socket operation secret code corresponds to the

10
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socket ID information. A location of the socket or
connector and a power subscriber are identified based on
| ocation and tinme information of the electric vehicle. The
|l ocation and tine information of the electric vehicle is
based on one or nore of information from a gl obal
navigation satellite system LPS information, and earth
magnetic field information.

In the another aspect of the wuser authentication
socket or connector, the socket or connector receives a
socket ID request signal from the outside via the power
l'ine communication nodem and transmts socket I D
information to the outside.

In the another aspect of the wuser authentication
socket or connector, if a plug is separated fromthe socket
or connector, supply of authentication power through the
power |ine comrunication nodem is ended so that supply of
power fromthe nmain power source is interrupted.

In accordance with an aspect of the present invention
for a power nediation connector, a power nediation
connector receives power from a user authentication socket
or connector and supplies the power to an electric vehicle.
The user authentication socket or connector conprises: an
authentication termnal that receives authentication power
and a socket operation secret code for authentication of a
user; and an authentication unit that is operated by the
aut hentication power and determ nes whether the socket

operation secret code corresponds to socket ID infornation.
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The power nediation connector conprises: a battery for
supplying the authentication power to the authentication
unit; a communication unit for transmtting the socket
operation secret code to a socket side; and a power
measurenent unit for neasuring power supplied from the
socket. The authentication power is supplied from the
outside via the authentication termnal. Power for an
el ectric vehicle is supplied from a nmain power source to
the outside if the socket operation secret code corresponds
to the socket ID information. A location of the socket or
connector and a power subscriber are identified based on
| ocation and tinme information of the electric vehicle. The
| ocation and tine information of the electric vehicle is
based on one or nore of information from a gl obal
navigation satellite system LPS information, and earth
magnetic field information.

In the aspect of the power nediation connector, the
power rmediation connector further conprises: an AC/ DC
converter for converting the power previously neasured
t hrough the power neasurenent unit into DC power to charge
the battery or to provide the converted DC power to the
user authentication socket as authentication power.

In accordance wth another aspect of the present
invention for an electric vehicle, an electric vehicle
receives power from a wuser authentication socket or
connector wherein the user authentication socket or

connect or conpri ses: an authentication term nal t hat
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recei ves authentication power and a socket operation secret
code for authentication of a user; and an authentication
unit that is operated by the authentication power and
determines whether the socket operation secret code
corresponds to socket ID information. The electric vehicle
conprises: a battery for electric parts, for supplying the
authentication power to the authentication unit; a
communi cation unit for transmtting the socket operation
secret code to a socket; and a power neasurenent unit for
nmeasuri ng power suppl i ed from t he socket. The
aut hentication power is supplied from the outside via the
aut hentication termnal. Power for an electric vehicle is
supplied from a main power source to the outside if the
socket operation secret code corresponds to the socket 1D
information. A location of the socket or connector and a
power subscriber are identified based on location and tine
information of the electric vehicle. The location and tine
information of the electric vehicle is based on one or nore
of information from a gl obal navigation satellite system
LPS i nformati on, and earth magnetic field information.

In accordance wth another aspect of the present
invention for a power nediation connector, a power
nmedi ati on connect or recei ves power from a user
aut henti cati on socket or connector and supplies the power
to an electric vehicle. The user authentication socket or
connector conprises: a power |ine comrunication nodem that

recei ves authentication power and a socket operation secret
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code for authentication of a user; and an authentication
unit that is operated by the authentication power and
determ nes whether the socket operation secret code
corresponds to socket ID information. The power nediation
connect or conpri ses: a battery for suppl yi ng t he
authentication power to the authentication unit; a
communi cation unit for transmtting the socket operation
secret code to a socket; and a power measurenment unit for
nmeasuri ng power suppl i ed from t he socket . The
aut hentication power is supplied from the outside through
power |ine comunication. Power for an electric vehicle is
supplied from a nmain power source to the outside if the
socket operation secret code corresponds to the socket ID
information. A location of the socket or connector and a
power subscriber are identified based on location and tine
informati on of the electric vehicle. The location and tine
information of the electric vehicle is based on one or nore
of information from a global navigation satellite system
LPS i nformation, and earth magnetic field information.

In the another aspect of the power nediation
connector, the power nedi ation connector further conprises:
an AC/DC converter for converting the power previously
nmeasured through the power neasurenent unit into DC power
to charge the battery or to provide the converted DC power
to the user authentication socket as authentication power.

In accordance with still another aspect of the present

invention for an electric vehicle, an electric vehicle
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receives power from a wuser authentication socket or
connector wherein the user authentication socket or
connector conprises: a power |ine comrunication nodem that
recei ves authentication power and a socket operation secret
code for authentication of a user; and an authentication
unit that is operated by the authentication power and
determ nes whether the socket operation secret code
corresponds to socket ID information. The electric vehicle
conprises: a battery for electric parts, for supplying the
aut hentication power to the authentication unit; a
communi cation unit for transmtting the socket operation
secret code to a socket; and a power measurenment unit for
nmeasuri ng power supplied from t he socket . The
aut hentication power is supplied from the outside through
power |ine comunication. Power for an electric vehicle is
supplied from a nmain power source to the outside if the
socket operation secret code corresponds to the socket ID
information. A location of the socket or connector and a
power subscriber are identified based on location and tine
informati on of the electric vehicle. The location and tine
information of the electric vehicle is based on one or nore
of information from a global navigation satellite system
LPS i nformation, and earth magnetic field information.
[Description of Drawi ngs]

FIG 1 is a block diagram of an electric vehicle for
| ocati on-based power nediation according to an enbodi nent

of the present invention.
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FIG 2 is a block diagram of an electric vehicle for
| ocati on-based power nmedi ation according to another
enbodi nent of the present invention.

FI G 3 illustrates a | ocati on- based
char gi ng/ di schar gi ng system of an electric vehi cl e
including an intermediate server for |ocation-based power
medi ation according to an enbodinent of the present
i nvention.

FI G 4 illustrates a | ocat i on- based
chargi ng/ di scharging system of an electric vehicle
including an intermediate server for |ocation-based power
nmedi ati on according to another enbodinment of the present
I nventi on.

FI G 5 illustrates a | ocati on- based
char gi ng/ di schar gi ng system of an electric vehi cl e
including an internmediate server for |ocation-based power
nmedi ati on according to still another enbodinent of the
present invention.

FI G 6 illustrates a | ocat i on- based
chargi ng/ di scharging system of an electric vehicle
including an intermediate server for |ocation-based power
nmedi ati on according to still another enbodinent of the
present invention.

FIG 7 is a block diagram illustrating a user
aut henti cation socket or connector according to a first
enbodi nent of the present invention.

FIG 8 is a block diagram illustrating a user

16
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aut henti cation socket or connector according to a second
enbodi nent of the present invention.

FIG 9 is a block diagramillustrating a connector for
| ocati on-based power nediation according to an enbodi nent
of the present invention.

FIG 10 is a block diagramillustrating a power denmand
apparatus according to an enbodinent of the present
i nvention.

[Best Model
[Mbde for Invention]

The above and other aspects, features and advantages

of the invention will becone apparent from the follow ng
description of the followng enbodinents given in
conjunction with the acconpanyi ng draw ngs. However, the
present invention is not Ilimted to the enbodinents

di scl osed below, and may be inplenented in various forns.
The enbodi nents of the present invention is provided to
make the disclosure of the present invention conplete and
fully informthose skilled in the art to which the present
i nvention pertains of the scope of the present invention.
The sane reference nunerals denote the sanme elenents
t hroughout the specification.

The terns used herein are provided to describe the
enbodi nents but not to limt the present invention. 1In the
specification, the singular fornms include plural forns
unl ess particularly nentioned. The ternms “conprising”

and/or “conprises” used in the specification nean that the
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nmentioned elenents, steps, operations, and/or devices do
not exclude existence or addition of one or nore other
el ements, steps, operations, and/or devices.

Unl ess otherwi se defined, al | terms  (including
technical and scientific terns) used herein have the sane
nmeani ng as comonly understood by those skilled in the art
to which the present invention pertains. It will be
further understood that terns, such as those defined in
commonly used dictionaries, should be interpreted as having
a nmeaning that is consistent with their nmeaning in the
context of the specification and relevant art and should
not be interpreted in an idealized or overly formal sense

unl ess expressly so defined herein.

1. Locati on- based Char gi ng/ Di schar gi ng Power
Medi ation System of Electric vehicle: Mdule, Electric
vehicle and Internmediate Server for Location-based Power
Medi ati on

In the following description, it wll be exenplarily
described that a GPS signal receiver receives a GPS
satellite signal and a location and a tine of an electric
vehicle are identified using the GPS satellite signal, but
the present invention is not |imted thereto. The present
i nvention may generally receive information fromall d oba
Navi gation Satellite Systens (GNNSs) and identify a
| ocation and a tinme of an electric vehicle using the

i nformati on. Exanples of global navigation satellite
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systens include a GPS (G obal Positioning Systenm) of the
US A a G.Obal NAvigation Satellite System (G.ONASS) of
Russia, and Europian Satellite Navigation System (GALILEO
of EU, which have been sequentially commercialized, and
China, Japan, and the like are also devel opi ng nodels of
their own. Furthernore, in the follow ng description, it
wll be described that an electric vehicle includes a
| ocation and tine identification unit, a power neasurenent
unit, a wreless conmunication unit, and/or an |D reader,
but the electric vehicle does not need to necessarily
i nclude the conponent el enents. One or nore of the
conmponent elenments may take the form of separate nodul es.
Al so, even though the term “nodule” is used, it does not
nmean that the conponent elenents form one physically
hardware unit and the nodule may be inplenented such that
the conponent elenents may be physically separated. The
“modul e” described in the clains covers all forns of
nodul es and the electric vehicle according to the present
invention may charge a battery by including or using all
the fornms of nodul es.

Referring to FIG 1, an electric vehicle 100 for
| ocati on-based power nediation according to an enbodi nent
of the present invention. FIG 1 is a block diagram of an
electric vehicle 100 for |ocation-based power nediation
according to an enbodi nrent of the present invention.

The electric vehicle 100 for |ocation-based power

medi ati on according to the present invention may include a
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| ocation and tinme identification unit 110, a GPS signal
reception unit 112, an earth nmagnetic field detection unit
114, a wireless communication unit 120, a driving distance
i nformati on storage unit 130, a power neasurenent unit 140,
a control wunit 150, a display unit 152, a battery 180, a
battery managenent system wunit 182, a power charging
converter 184, a power discharging inverter 186, and a plug
190.

The position and time identification unit 110 may
identify a location and a tinme of the electric vehicle 100
from one or nore of a GPS satellite signal, Local
Positioning System (LPS) information, and earth nmagnetic
field informtion.

For exanple, the GPS satellite signal nmay be a signal
that is received by the GPS signal reception unit 112
included in the electric vehicle 100 and is transmtted to
the location and tinme identification wunit 110. The
| ocation and tine identification unit 110 nay identify a
|l ocation and a current tinme of the electric vehicle 100
through the GPS satellite signal

For exanple, the LPS information may be received from
wirel ess comunication base station by the wreless
comuni cation unit 120 included in the electric vehicle 100
and my be transmitted to the location and tine
identification wunit 110. In detail, for exanple, the
Wi rel ess comuni cati on uni t 120 may transmt LPS

information that is derived from radio waves received from
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a fixed terrestrial radio wave transmtter such as a nobile
phone base station, a terrestrial broadcasting base
station, a terrestrial DVB base station, or a wireless LAN
access point. The location and time identification unit
110 may identify a location of the electric vehicle 100
t hrough the LPS infornmation.

For exanple, the earth magnetic field information may
be generated by the earth nmagnetic field detection unit 114
included in the electric vehicle 100 froma signal detected
by a geommgnetic sensor in the earth magnetic field
detection unit 114, and may be transmitted to the | ocation
and time identification unit 110. The location and tine
identification unit 110 may identify a location of the
el ectric vehicle 100 through the earth mgnetic field
i nformati on.

Al though not illustrated in the drawi ngs, the |ocation
and tinme identification unit 110 may identify a | ocation of
the electric vehicle 100 based on a sensor signal from one
or nore of a gravity sensor and an acceleration sensor
included in the electric vehicle 100, in addition to one or
nore of the GPS satellite signal, the LPS information, and
the earth nmagnetic field information, which have been
descri bed above.

The location and time identification unit 110 may
increase a precision of identifying a location of the
el ectric vehicle 100, a location of a building of a power

subscri ber, and a power subscriber in various ways by

21



10

22

properly conbining one or nore of the GPS satellite signal
the LPS information, and the earth magnetic field
information or additionally based on a sensor signal from
one or nore of the gravity sensor and the acceleration
sensor.

Accordi ngly, irrespective of a location of the
buil ding of the power subscriber, that is, irrespective of
a location and an environnent of the building where the
el ectric vehicle 100 is charged and discharged, |ocation
i nformati on whose error is mninmzed nay be provided to a
| ocati on-based chargi ng/di scharging system of the electric
vehi cl e 100. That is, when the building of the power
subscri ber corresponds to a small-sized building as well as
to a large-sized building or an apartnent conplex, precise
| ocation information on the  building of the power
subscri ber may be provided to the | ocati on- based
char gi ng/ di schargi ng system of the electric vehicle 100.

The wireless communication wunit 120 may transmt
| ocation and time information of the electric vehicle 100
and information on input/output power to the outside.
Here, the information on input/output power may include one
or nore of power connection time information and an
I nput/output record of power of the electric vehicle 100
As will be described with reference to FIG 2, an electric
fee for a power nediation subscriber of an electric vehicle
may be inposed or refunded, and an electric fee for an

identified power subscriber may be calculated from the
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i nformati on on i nput/output power.

The wireless comunication unit 120 may transmt a
char gi ng/ di scharging event log to the outside in real tine,
and may retransmt all chargi ng/discharging event |ogs from
a time point when the plug 190 of the electric vehicle 100
is connected to a tinme point when the plug 190 is separated
to the outside. Accordingly, the charging/discharging
event log that has been transmitted in real tinme my be
verified.

The wireless communication wunit 120 may transmt
accunul at ed driving di st ance i nformati on and
chargi ng/ di scharging record information of the electric
vehicle 100 to the outside. Accordingly, it becones
possible to crosscheck the accumulated driving distance
i nformati on and the chargi ng/di scharging record information
in order to increase the accuracy of calculation of a
char gi ng/ di scharging electric fee.

The driving distance information storage wunit 130
provi des vehicle driving distance record informtion, and
various conputer nodules in the interior of the vehicle
such as a vehicle gauge, a trip conputer, an ABS, an ESP, a
BCM and an ECM nmmy be function as the driving distance
i nformati on storage unit 130.

The power neasurenent unit 140 nmay nonitor power i nput
from the outside of the electric vehicle 100 and power
output to the outside in real tinme. The power neasurenent

unit 140 may also detect a power source and interrupt
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el ectric power. For exanple, if the plug 190 of the
electric vehicle 100 is inserted into a socket 200 of a
bui | ding of a power subscriber, the power neasurenent unit
140 detects a power source. When a power interruption
command is received fromthe control unit 150, power may be
prevented from being introduced from a building of a power
subscriber to the electric vehicle 100 or from being
di scharged fromthe electric vehicle 100 to the building of
t he power subscri ber.

The control wunit 150 may receive location and tine
information of the electric vehicle 100 from the | ocation
and tine identification unit 110, receive driving distance
information from the driving distance information storage
unit 130, receive power connection tinme information and a
power input/output record from the power neasurenent unit
140, and receive battery charging information from the
battery managenent system wunit 182, and may transmt
| ocation and tinme information, accunul ated driving distance
i nformati on, power connection tinme information, a power
i nput/output record, a charging/discharging event | og,
chargi ng/ di scharging record information, and the like to
the wireless conmunication unit 120.

The display unit 152 is installed on an inside and/or
an outside (for exanple, a glass w ndow) of the vehicle,
and may be display a signal exchange state wth the
nmedi ati on server (that is, whether a nediation server

properly receives information transmtted fromthe electric
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vehicle, whether the electric vehicle is charged and
di scharged according to an intention of +the nediation
server, whet her medi ation  of a power fee is not
problematic, and the like) with the internediate server for
| ocati on- based power nediation, a residual power |evel, a
char gi ng/ di schar gi ng operation st at e, a
char gi ng/ di schar gi ng speed, and the I|ike.

The battery nanagenent system unit 182 may check a
charging level of the battery 180, and may directly control
an chargi ng/ di schargi ng operation of the battery 180 of the
el ectric vehicle 100. In detail, the battery managenent
system unit 182 nmay check a charging level of the battery
180 to transmt the battery charging information to the
control unit 150, and may receive a command of the contro
uni t 150 to directly control a charging/di scharging
operation of the battery 180 of the electric vehicle 100.

A power charging converter (ADC) 184 and a power
di scharging converter (DAC) 186 covert an AC current into a
DC current and a DC current into an AC current,
respectively, and nmeke it possible to charge and discharge
the battery 180.

According to the electric vehicle 100 for |ocation-
based power nediation according to an enbodi nent of the
present invention, an electric fee may be nediated such
that power may be purchased or sold in a fee-charging way
between a power subscriber and a power sale conpany,

between a power nediation conpany for an electric vehicle
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and a power sale conpany, and between a power nediation
conpany for an electric vehicle and a power nediation
subscri ber, by charging or discharging the electric vehicle
100 only with an existing general socket 200 sinply
installed in a building of a power subscriber instead of
installing a separate fixed wunit for <charging and
di scharging the electrical vehicle 100.

To achieve this, when the plug 190 of the electric
vehicle 100 is inserted into the socket 200 of the building
of the power subscriber, the electric vehicle 100 may
transmt residual battery level information together wth
| ocation and time information of the electric vehicle 100
to the outside through wreless comrunication. In detail,
if the plug 190 of the electric vehicle 100 is inserted
into the socket 200 of the building of the power
subscri ber, the power neasurenent unit 140 of the electric
vehicle 100 nmay detect a power source and inform the
control wunit 150 of the fact. Then, the control unit 150
may give a commnd such that the wreless conmmunication
unit 120 transmts residual battery |level information
together with location and tine information of the electric
vehicle 100 to the outside, for exanple, to the

i ntermedi ate server of the power nediation conpany through

W rel ess comuni cation, as will be described with reference
to FIG 2. The electric vehicle 100 also records
chargi ng/ di scharging level information with reference to

every hour to cope with a power price difference for tine
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sections, and may transmt the charging/discharging |eve
information to the outside, for exanple, to the nediation
server of the power nediation conpany through the wreless
conmuni cation unit 120.

Referring to FIG 2, an electric vehicle for |ocation-
based power nediation according to another enbodi nent of
the present invention will be described. FIG 2 is a block
di agram of an electric vehicle 102 for |ocation-based power
medi ati on according to another enbodinment of the present
i nvention.

The electric vehicle 102 for |ocation-based power
nmedi ati on according to another enbodinment of the present
invention may further include an ID detection unit 192, in
addition to the conponent elenents that have been descri bed
with reference to FIG 1. For exanple, the ID detection
unit 192 may be an ID reader nounted on the plug 190 of the
el ectric vehicle 102, and the ID reader may detect an ID
attached to a socket 200 of a building. A contact schene
as well as non-contact schene such as NFC or RFID nay be
used to detect an ID of a building of a power subscriber.

Because the electric vehicle 102 further includes the
I D detection unit 192, a precision of location informtion
of the electric vehicle 102 nmay be further inproved by
preventing confusion of location information of the
el ectric vehicle 102 from location information of another
building that may be present within a limt of an error

range, in addition to by increasing the precision of the
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| ocation information of the electric vehicle 102 using a
GPS satellite signal, a geomagnetic sensor signal, LPS
i nformation t hr ough communi cat i on bet ween Wi rel ess
conmuni cati on base stations, and the |iKke.

When the electric vehicle 102 further includes the ID
detection wunit 192, the power neasurenent unit 140 nay
allow the control wunit 150 to give a turn-on or turn-off
conmand to the ID detection unit 192 in association wth
detection of a power source that has been described wth
reference to FIG 1. In detail, if the plug 190 of the
electric vehicle 102 is inserted into the socket 200 of the
building of the power subscriber, the power measurenent
unit 140 may detect a power source and inform the contro
unit 150 of the fact to allow the control unit 150 to give
a commnd of turning on the ID detection wunit 192.
Simlarly, if the plug 190 of the electric vehicle 102 is
separated from the socket 200 of the building of the power
subscri ber, the power neasurenment unit 140 nay detect the
fact and inform the control unit 150 of the fact to allow
the control wunit 150 to give a conmand of turning off the
I D detection unit 192.

According to the electric vehicle 102 for |ocation-
based power nediation according to another enbodi nent of
the present invention, as described with reference to FIG
1, a precision of identifying a location of the electric
vehicle 102, a location of a building of a power

subscriber, and the power subscriber may be further
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I ncreased by using an ID attached to the socket 200 of the
building, in addition to by using one or nore of a GPS
satellite signal, LPS information, and earth magnetic field
i nformation.

Referring to FI G 3, a | ocati on- based
chargi ng/ di scharging system of an electric vehicle
including an intermediate server for |ocation-based power
nmedi ation according to an enbodinment of the present
invention wll be described. FIG 3 illustrates a
| ocati on-based charging/discharging system of an electric
vehicle including an internediate server for |ocation-based
power medi ation according to an enbodi nent of the present
i nventi on. In FIG 3, the electric vehicle nmay be the
el ectric vehicle 100 described with reference to FIG 1 or
the electric vehicle 102 described with reference to FIG
2.

The | ocation-based chargi ng/di schargi ng system of the
el ectric vehi cl e nmedi at es power trades for
chargi ng/ discharging the vehicle between an electric
vehi cl e power nediation subscriber 500, a power nediation
conpany for an electric vehicle 300, a power sale conpany
400 and a power subscriber 250.

The electric vehicle power nediation subscriber 500
may insert the plug 190 into the socket 200 of the building
of the power subscriber 250 to charge or discharge the
battery of +the electric vehicle 100. In particular,

according to the present invention, it becones possible to
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identify the Jlocation of the building and the power
subscri ber 250 through the location and tinme information of
the electric vehicle 100. An anmount of charged or
di scharged power nmay be identified in the electric vehicle
100 even wthout installed a separate facility for
i dentifying an anmount of charged or discharged power in the
bui | di ng.

On one hand, the power nediation conpany 300 nmay
transmt a power nediation record to the power sale conpany
400, and nmay pay a charging power price to the power sale
conpany 400 or receive a discharging power price from the
power sale conpany 400. On the other hand, the power
medi ati on conpany 300 may notify the electric vehicle power
nmedi ati on subscriber 500 of inposition (or refund) of an
electric fee, and may receive an electric fee from the
el ectric vehicle power nediation subscriber 500 or refund
an electric fee to the electric vehicle power nediation
subscri ber 500.

The power sale conpany 400 nmay receive a power
nmedi ati on record from the electric vehicle power nediation
conpany 300, notify the power subscriber 250 of calculation
of an electric fee based on the power nediation record, and
calculate the electric fee to the power subscriber 250 and
additionally provide an incentive.

In the location-based charging/discharging system for
an electric vehicle described with reference to FIG 3, the

power nediation conpany 300 nay provide a power nediation
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service using the internediate server for |[|ocation-based
power medi ation according to the present invention.

In detail, the internedi ate server for power nediation
may receive location and tinme information of the electric
vehicle whose battery 1is charged or discharged, by
inserting the plug 190 of the electric vehicle into the
socket 200 of the building of the power subscriber 250, and
may identify the location of the building and the power
subscri ber 250. Here, the location and tinme information of
the electric vehicle may be based on one or nore of a GPS
satellite signal, LPS information, and an earth magnetic
field information. Furthernore, the location and tine
information of the electric vehicle nmay be based on a
sensor signal from one or nore of the gravity sensor and
the accel eration sensor included in the electric vehicle in
addition to one or nore of the GPS satellite signal, the
LPS information, and the earth magnetic field information
whi ch have been descri bed above. That is, the |ocation and
time information of +the electric vehicle 100 nay be
obtained by properly conbining one or nore of the GPS
satellite signal, the LPS information, and the earth
magnetic field information, or nay be based on a sensor
signal from one or nore of the gravity sensor and the
accel eration sensor in addition to the properly conbined
signal/information. \When the electric vehicle of FIG 3 is
the electric vehicle 102 described with reference to FIG

2, the nediation server may additionally receive an |ID
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attached to the socket 200 of the building that is detected
by the I D detection unit 192 nmounted on the plug 190 of the
el ectric vehicle. Accordingly, distortion on |I|ocation
information of the electric vehicle user that may occur
when only an IDis used al one may be prevented i n advance.

The nedi ation server may receive one or nore of power
connection tinme information of the electric vehicle 100 and
an input/output record of power to calculate an electric
fee for the electric vehicle 100. The nedi ati on server may
transmt a power nediation record including one or nore of
the power connection time information and the input/output
record of power to the outside. For exanple, the power
medi ation record may be transmtted to the power sale
conpany 400, and accordingly, it becomes possible for the
power sale conpany 400 to calculate an electric fee for the
identified power subscriber 250 based on the power
medi ation record.

The medi ati on server may receive a
chargi ng/ di scharging event log from the electric vehicle
100 in real tinme, and may verify the charging/discharging
event log received in real tine by once again receiving al
char gi ng/ di scharging event logs froma tinme point when the
plug 190 of the electric vehicle 100 is connected to a tine
point when the plug 190 is separated. Here, only a
charging function is operated when a communi cati on di sorder
is generated in wireless comunicati on between the electric

vehicle 100 and the nediation server, and its event log is
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stored, and the stored event log may be transmtted to the
medi at i on server after t he conmuni cati on di sorder
di sappears.

The nediation server may crosscheck accunul ated
driving distance information and chargi ng/discharging
record information of the electric vehicle 100 in order to
i ncrease an accuracy of calculating a charging/discharging
electric fee.

The nmedi ati on server may command a
char gi ng/ di schargi ng operation of the electric vehicle 100
according to at Jleast one of residual Dbattery |evel
information received fromthe electric vehicle 100, centra
control information in accordance with a change in power
demand, or a contract condition with the electric vehicle
power medi ati on subscriber which has been made in advance.
The condition of a contract with the electric vehicle power
nmedi ati on subscriber 500 that was made in advance may be
transmtted to the electric vehicle 100 in the form of
prograns on which the demand of the user, such as the
respecti ve demands in accordance with electric fee sections
for time sections and a discharging condition, S
refl ected. For exanpl e, the electric vehicle power
nmedi ati on subscriber may charge/purchase power at a |ow
price and di scharge/sell power at a high price by utilizing
a di fference bet ween power prices for time
sections/seasons. The nediation server may analyze an in-

use pattern of the electric vehicle user, and nmay suggest
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the nost effective contract condition program

The nediation server nmay recognize a separation
di stance from a residence of the electric vehicle user, and
may determ ne a chargi ng/discharging program at a current
power connection |ocation and transmt the determ ned
char gi ng/ di scharging program to the electric vehicle. For
exanple, when the current power connection |location is
separated fromthe residence by a predeterm ned di stance or
nore, the electric vehicle user may prepare for a |ong
di stance drive of the electric vehicle 100 by rapidly
i ncreasing a charging level of the battery and restraining
di schargi ng of power

The nmedi ati on server may control a
char gi ng/ di schargi ng operation of the electric vehicle 100
when the plug 190 of the electric vehicle 100 is inserted
into the socket 200 of the building. For exanple, a
central server of the power nediation conpany 300 may
identify a state of the battery of the electric vehicle 100
in real tine to convert charging and discharging states or
to stop connection of power in consideration of |ocal,
nati onw de, tenporal power demand changes, such as uneven
power generation of renewable energy, a denmand rise in a
specific season, and a power peak tinme section, and a
condition of a contract with a subscriber made in advance,
and the nunber of the control of the charging/discharging
operation is not limted.

The nedi ation server nmay conpare an all owable current
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anount of the building stored in the nediation server of
the power nedi ation conpany 300 in advance with the nunber
of connected electric vehicles, and may vary or interrupt a
charging level of the electric vehicle to prevent flow of
an overcurrent. The nediation server may call the electric
vehicle to maintain a charging/discharging operation
conversion preparation state if a reference by which
conversion of charging and discharging operations is
predicted is satisfied, in order to stabilize the supply of
power by mnimzing a tinme consuned for converting the
chargi ng and di schargi ng operations.

Therefore, according to the nediation server of the
present invention, so called “a smart grid” by which a
power supply problem nay be actively solved by using the
power stored in the battery of the electric vehicle in
advance in real tinme becones possible. In particular,
according to the electric vehicle, the nediation server,
and the nediation system including the sane of the present
I nvention, because the power stored in the electric vehicle
100 nmay be discharged without a separate fixed facility,
the power supply problem may be actively solved w thout
investing an additional facility. For exanple, when
bl ackout danmage such as an interruption of a transm ssion
and distribution network occurs, the battery of the
electric vehicle 1is utilized as an energency power
generation facility wusing the power nediation system

according to the present invention so that damage to a fish
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farm a poultry farm a freezing/refrigerating facility, an
el evator, and the like nmay be m ni m zed.

According to the electric vehicle 100 for |ocation-
based power medi ati on, the internediate server for
| ocati on-based power nediation, and the power nediation
system including the sane of the present invention, the
electric vehicle 100 may be charged and discharged only
with an existing general socket 200 sinply installed in the
bui I ding of the power subscriber 250, without installing a
separate fixed apparatus for charging and discharging the
el ectric vehicle 100. 1In an existing nmethod of charging an
el ectric vehicle, a big budget and a long tinme have been
consuned because an additional facility had to be invested
in the building of the power subscriber 250. In contrast,
according to the present invention, a nationwi de electric
vehi cl e charging/discharging network may be constructed
wi thout investing an additional facility because the
electric vehicle 100 may be charged and discharged only
with an existing general socket 200 sinply installed in the
bui | di ng of the power subscriber 250.

According to the electric vehicle 100 for |ocation-
based power nediation, the nediation server for |ocation-
based power nediation, and the power nediation system
i ncluding the sane of the present invention, a power price
may be nedi ated such that power nmay be purchased or sold in
a fee charging way between the power subscriber 250 and the

power sale conpany 400, between the electric vehicle power
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nmedi ati on conpany 300 and the power sale conpany 500, and
between the electric vehicle power nediation conpany 300
and the electric vehicle power nediation subscriber. I n
detail, according to the present invention, the user of the
el ectric vehicle 100 nmay charge and discharge the electric
vehicle 100 only by connecting and separating the plug 190
to and from the socket 200 w thout acconpanying a separate
paynment process during a charging/discharging operation.
That is, the user of the electric vehicle 100 may use a
power fee product (deferred paynment) that is clained to the
user of the electric vehicle 100, instead of wusing a
separate paynent process acconpanied when the electric
vehicle 100 is charged and di schar ged. In particular, the
user of the electric vehicle 100 nay use a product or a
derivative product that nay inpose a fee on the electric
vehi cl e power nmediation subscriber 500 for the power used
by the electric vehicle 100 irrespective of the kind of the
power product to which the power subscriber 250 has
subscri bed. Accordingly, an electric vehicle power fee may
be inposed on the electric vehicle power nediation
subscri ber 500 irrespective of whether the power product to
whi ch the power subscriber 250 has subscribed is for hone
or for business or the |like. The power subscriber 250 may
al so receive an incentive provided by the power nediation
conpany 300 from the power sale conpany 400 w thout being
i nfluenced by the electric fee even though the socket 200

Is provided to the electric vehicle 100.
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Referring to FI G 4, a | ocati on- based
chargi ng/ di scharging system of an electric vehicle
including an intermedi ate server for |ocation-based power
nmedi ati on according to another enbodinment of the present
invention wll be described. FIG 4 illustrates a
| ocati on-based charging/discharging system of an electric
vehicle including an internediate server for |ocation-based
power nediation according to another enbodinent of the
present invention. Hereinafter, only a difference fromthe
| ocati on-based chargi ng/di scharging system of the electric
vehicle illustrated in FIG 3 wll be descri bed.

In the I ocation-based charging/discharging system of
the electric vehicle illustrated in FIG 4, the power sale
conmpany 402 further perforns a function of the power

medi ati on conpany 300 for the electric vehicle of FIG 3

using the nediation server for |ocation-based power
medi at i on
In detail, on one hand, the power sale conpany 402 may

directly make a power nediation record, and may notify the
electric vehicle power medi ati on  subscriber 500 of
i mposition (or refund) of an electric fee based on the
power medi ation record, or nmay receive an electric fee from
the electric vehicle power nediation subscriber 500 or
refund an electric fee to the electric vehicle power
medi ati on subscriber 500. On the other hand, the power
sale conpany 402 may notify the power subscriber 250 of

calculation of an electric fee based on the directly nade
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power nediation record, and calculate the electric fee to
the power subscriber 250 and additionally provide an
I ncentive.

Ref erring to FI G 5, a | ocati on- based
char gi ng/ di schar gi ng system of an electric vehi cl e
including an intermediate server for |ocation-based power
nmedi ati on according to still another enbodinent of the
present invention will be described. FIG 5 illustrates a
| ocati on-based charging/discharging system of an electric
vehicle including an internediate server for |ocation-based
power nmediation according to still another enbodi nent of
the present invention.

The | ocation-based chargi ng/di schargi ng system of the
electric vehicle illustrated in FIG 5 corresponds to a
case where the electric vehicle power nediation subscriber
500 is the sane as the power subscriber 250 in the
| ocati on-based charging/di scharging system of the electric
vehicle illustrated in FIG 3. Because the actual power
medi ation is inplenented in the sanme or simlar schene to
that of FIG 3 except for the point, a detailed description
thereof will be omtted.

Ref erring to FI G 6, a | ocati on- based
char gi ng/ di schar gi ng system of an electric vehi cl e
including an intermediate server for |ocation-based power
nmedi ati on according to still another enbodinent of the
present invention will be described. FIG 6 illustrates a

| ocati on-based charging/discharging system of an electric
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vehicle including an internediate server for |ocation-based
power nmnediation according to still another enbodi nent of
the present invention.

The | ocation-based chargi ng/di schargi ng system of the
electric vehicle illustrated in FIG 6 corresponds to a
case where the electric vehicle power nediation subscriber
500 is the sane as the power subscriber 250 in the
| ocati on-based chargi ng/di scharging system of the electric
vehicle illustrated in FIG 4. Because the actual power
mediation is inplenmented in the same or simlar schene to
that of FIG 4 except for the point, a detailed description

thereof will be omtted.

2. User Authentication Socket or Connector Used In
Power Medi ati on System

The user authentication socket or connector, the power
medi ati on connector, and the electric vehicle using the
same according to the present invention, which wll be
described below, my be applied, in particular, to the
above-descri bed power nediation system According to the
application, in the |ocation-based power nediation system
as wll be nade clear by the follow ng description, the
bui | ding owner may share a socket for an electric vehicle
for nediation of power wthout any concern because standby
power costs nay be conpletely elimnated while a security
problem is solved. The wuser authentication socket or

connector according to the present invention may take, for
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exanple, the form of a socket which may be installed in a
wall of a building or the form of a connector such as a
cable extracted froma wall of a building. Hereinafter, it
will be described only for convenience of description that
the user authentication socket or connector according to
the present invention is a socket.

Referring to FIG 7, a user authentication socket or
connector according to a first enbodinent of the present
i nvention will be descri bed.

The user authentication socket 1100 according to the
first enbodinent of the present invention may include an
aut hentication unit 1110, an authentication term nal 1120,
an el ectromagnetic switch 1130, and a power supply term na
1140. If a plug (see FIGS. 9 and 10) of a power nediation
connector or a power demand wunit (for exanple, an
el ectronic vehi cl e) i's i nserted into t he user
aut henti cation socket 1100, authentication power starts to
be supplied from the plug to the authentication unit 1110
through the authentication termnal 1120 of the socket
1100. Also, the plug transmts a socket ID request signa
to the socket 1100, and receives socket ID information from
the socket 1100. The socket ID identification procedure
may be perfornmed by attaching an RFID or NFC to the socket
1100, installing a RFID or NFC reader in the plug, and
directly reading socket ID information from the socket
1100. Here, when a fluidic key value is transmtted to the

plug side together with socket ID information, security may
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be additionally reinforced. After acquiring the socket ID
information, the plug side acquires a socket operation
secret code through a database stored in the plug or
through wreless comunication wth the outside (for
exanpl e, an authentication server of FIGS. 9 and 10). The
plug side transmts the acquired socket operation secret
code to the socket 1100, and then, the authentication unit
1110 of the socket 1100 identifies the socket operation
secret code and starts supply of main power by closing the
el ectromagnetic switch 1130 if the secret code is correct.
The power from the main power source 1200 may be provided
to the plug side through the power supply termnal 1140

If the plug is separated from the socket 1100, the supply
of authentication power to the authentication unit 1110
through the authentication termnal 1120 is ended, and the
supply of main power is interrupted as the el ectromagnetic
switch 1130 i s opened.

Referring to FIG 8, a user authentication socket or
connector according to a second enbodi nent of the present
invention will be described.

The user authentication socket 1102 according to the
second enbodi nent of the present invention may include an
authentication wunit 1110, a PLC nodem (a power Iline
comuni cation nodem) 1122, an el ectronmagnetic switch 1130,
and a power supply termnal 1140. The user authentication
socket 1102 according to the second enbodinent of the

present invention includes the PLC nodem 1122 instead of
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the authentication termnal 1120 of the first enbodi nment,
and undergoes a user authentication procedure using PLC
(power line conmmunication). Because the operational
principles of initiating supply of authentication power to
the authentication wunit 1110, identifying an ID of a
socket, acquiring an operation secret code of the socket,
supplying power froma nmain power source to the plug side,
interrupting supply of aut henti cati on power to an
aut hentication unit, and interrupting supply of power from
a main source to the plug side are substantially the sane
or simlar to those of the first enbodinment, a detailed
description thereof wll be omtted for convenience of
descri ption.

Referring to FIG 9, a power nediation connector
according to a first enbodinent of the present invention
will be described. Al though FIG 9 illustrates that an
el ectric vehicl e recei ves power usi ng t he user
aut henti cati on socket or connector according to the first
enbodi nent of the present invention, it is apparent that
the user authentication socket or connector according to
the second enbodi nent of the present invention nay be used.

The electric vehicle 1600 illustrated in FIG 9 may
receive necessary power using the user authentication
socket or connector 1100 via a power nmediation connector
1400 connected to the electric vehicle 1600 through a
connector 1550. The power nediation connector 1400 nay

include a wred communication unit 1410, a wreless
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comruni cation unit 1420, a power neasurenent unit 1430, a
battery 1440, an AC/ DC converter 1450, and a control wunit
1460.

The wred comunication wunit 1410 transmts and
receives a signal/information (for exanple, a socket 1D
request signal, socket |ID information, and a socket
operation secret code) that is necessary in the process of
initiating suppl y of aut henti cati on power to the
aut hentication unit 1110, identifying an ID of the socket,
and acquiring an operation secret code of the socket
between the control wunit 1460 of the power nediation
connector 1400 and the authentication termnal 1310 of the
pl ug 1300. Meanwhile, differently from those illustrated
in FIG 9, the operation secret code of the socket may be
acquired from a database stored in the power nediation
connector 1400 or the electric vehicle 1600. However, if
the nunber of the wuser authentication sockets becones
larger, it may be difficult to store all operation secret
codes of the sockets in the power nediation connector 1400
or the electric vehicle 1600. Accordingly, the power
nmedi ati on connector 1400 may acquire an operation secret
code of the socket from an authentication server 1500
| ocated on the outside through the w reless comunication
unit 1420 in a process of acquiring the operation secret
code of the socket. If the operation secret code of the
socket is acquired from the outside in this way, a danger

of release of a database of all operation secret codes of
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the sockets that may occur when the authentication server
1500 i s not separately managed nay be reduced.

The power neasurenent unit 1430 neasures an anmpunt of
power supplied fromthe user authentication socket 1100 via
the power supply termnal 1320 of the plug 1300. The
nmeasured power is supplied to the electric vehicle 1600
connected to the power nediation connector 1400 by the
connect or 1550. At the same tinme, the neasured power is
sent to the control unit 1460. Based on the neasured power,
t hr ough Wi rel ess comuni cat i on Vi a t he Wi rel ess
communi cation wunit 1420, an electric fee that wll be
i nposed on the owner of an electric vehicle and/or an
electric fee that will be notified of to a power supplier
(for exanple, the owner of a building) may be calcul ated
and paynent of an incentive nay be determ ned.

The battery 1440 nay provide authentication power (DC
power) to the wuser authentication socket 1110 via the
control unit 1460 before an actuation of the power
medi ati on connector 1440. Once the wuser authentication
socket 1110 starts to supply power, the battery 1440 nmay be
charged by converting the power previously nmeasured through
the power neasurenment unit 1430 into DC power through the
AC/ DC converter 1450 or the converted DC power nay be
provided to the wuser authentication socket 1100 as
aut henti cation power via the control unit 1460.

Referring to FIG 10, a power demand unit according to

an enbodi nent of the present invention wll be described
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Al though FIG 10 illustrates that an electric vehicle uses
the user authentication socket or connector according to
the first enbodinent of the present invention, it 1is
apparent that the user authentication socket or connector
according to the second enbodi nent of the present invention
may be used.

The electric vehicle 1602 illustrated in FIG 10
itself includes the wred conmunication unit 1410, the
W rel ess communication unit 1420, the power neasurenent
unit 1430, and the control unit 1460 included in the power
medi ati on connector described with reference to FIG 9.
Because the operational principles are substantially the
same or simlar to those described wth reference to FIG
9, a detailed description thereof wll be omtted for
conveni ence of description and a difference from FIG 9
will be nmainly descri bed.

In the electric vehicle 1602 illustrated in FIG 10, a
battery (for exanple, a 12 V battery) 1442 for electric
parts in the electric vehicle may provide authentication
power (DC power) to the authentication socket 1100 via the
control unit 1460. The battery (for exanple, a 12 V
battery) 1442 for electric parts is a battery used to
operate electric parts in the electric vehicle. The power
neasured via measurenent of power nmay be converted into DC
power in a charger 1452 of the electric vehicle 1602 and
may be stored in a traction battery 1454. The traction

battery 1454 is a driving battery of the electric vehicle
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1602.

According to the user authentication socket or
connector, the power nmediation connector, and the power
demand unit (for exanple, an electric vehicle) using the
sane of the present invention, which have been described
above, because the wuser is identified and authenticated
using a power source on the outside of the socket (for
exanple, the battery 1440 of the power nediation connector
1400 in the enbodinent illustrated in FIG 9 and the
battery 1442 for electric parts in the enbodi nent
illustrated in FIG 10) and the socket supplies power from
the mai n power source, standby power is not consuned at al
in the main power source side while connection to the power
demand unit (for exanple, an electric vehicle) is stood by.
That is, power nmay be supplied only to a user to which use

has been allowed in advance while power for authentication

of a wuser is not wasted in a nornmal si tuation.
Furthernore, an additional nmechanical 1locking unit for
preventing illegal use of a socket or connector is not
necessary. In addition, as described above in relation to

the enbodinent of FIG 7, the security of the socket nay be
further reinforced when the socket authentication unit
generates sequentially changed key val ues.

Furthernore, a feeding unit for charging an electric
vehi cl e according to the prior art occupies a |large vol une,
and requires a comunication unit, a user authentication

unit, and a DC power supply unit for managing them in the

47



10

48

interior of the feeding unit. However, according to the
user authentication socket or connector, the power
medi ati on connector, and the power demand wunit (for
exanpl e, an electric vehicle) using the same of the present
I nvention, a power supply unit for managi ng a conmuni cation
unit and a user authentication unit is arranged outside the
socket, for exanple, in the formof the wired comrunication
unit 1410, the wreless communication unit 1420, and the
battery 1440 of the power nediation connector 1400 in the
enbodi nent illustrated in FIG 9 and in the form of the
wi red communication unit 1410, the wreless conmunication
unit 1420, and the battery 1442 for electric parts of the
el ectric vehicle 1602 in the enbodinent illustrated in FIG
10 and only the user authentication unit may be arranged in
the socket or connector. Accordingly, the security may be
mai ntai ned while the structure of the fixed apparatus, that
Is, the user authentication socket or connector is
m nim zed.

Next, the user authentication socket or connector, the
power medi ation connector, and the power demand unit (for
exanple, an electric vehicle) using the sane according to
the present invention may have the follow ng values
actually or commercially.

Assum ng that ten electric vehicles are charged in a
basement parking |ot having one hundred parking surfaces,
ten electric vehicle dedicated parking surfaces are

requi red due to a standby power consunption problem and an
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installation cost problem according to a feeding unit
according to the prior art. Accordingly, because dedi cated
parking surfaces for the users of electric vehicles should
be equi pped, inconveniences nay be caused to all of the
el ectric vehicle users and general vehicle users.

However, according to the user authentication socket
or connector of the present invention, installation costs
are inexpensive and consunption of standby power is not
i nfluenced at all even though the sockets or connectors are
installed in all the parking surfaces. Accordi ngly,
because parking lots for electric vehicles and parking lots
for general vehicles do not need to be divided, all vehicle
users can conveniently park their vehicles, and electric
vehi cl e users can charge electric vehicles irrespective of
pl aces, that is, without finding electric vehicle dedicated
par ki ng surfaces.

Al though the exenplary enbodinments of the present
invention have been described wth reference to the
acconpanying drawings, it wll be wunderstood by those
skilled in the art to which the present invention pertains
that the present invention can be carried out in other
detailed forns wthout changing the technical spirits and
essential features thereof. Therefore, the above-described
enbodi nents are exenplary in all aspects, and should be

construed not to be restrictive.
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[CLAI MB]
[Caim1]

A nodul e for | ocati on- based power medi ati on
conpri si ng:

a location and tinme identification unit t hat

identifies a location and a tine of an electric vehicle
from one or nore of information from a global navigation
satellite system Local Posi ti oni ng System  (LPS)
i nformati on, and earth magnetic field information;

a power nmneasurenent unit that nonitors input/output
power to/fromthe electric vehicle in real tine; and

a wireless conmunication unit that transmts |ocation
and time information of the electric vehicle and
i nformati on on the input/output power to the outside,

wherein an electric vehicle power nediation subscriber
charges/di scharges a battery of the electric vehicle
through a building of a power subscriber by inserting a
plug of the electric vehicle into a socket of the building
of the power subscriber, and

wherein a location of the building and the power
subscriber are identified by transmtting the |ocation and
time information of the electric vehicle.
[Caim 2]

The nodule of claim 1, wherein the information on
I nput / out put power conprises one or nore of power
connection tine information of the electric vehicle, an

i nput/output record of power, and accunulated driving
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di stance information so that an electric fee for the
identified power subscriber is calculated.
[Cl ai m 3]

The nodule of claim 1, wherein the wreless
communi cation unit transmts a charging/discharging event
log to the outside in real tinme and retransmts al
chargi ng/ di scharging event logs from a tine point when a
plug of the electric vehicle is connected to a tinme point
when the plug is separated to the outside so that the
chargi ng/ di scharging event log transmitted in real tinme is
verified.

[Cl ai m 4]

The nodule of claim 1, wherein the electric vehicle
conprises an ID reader nounted on a plug of the electric
vehicle, and the |ID reader detects an |ID attached to a
socket of the building.

[Cl ai m 5]

The nodule of claim 1, wherein the location and tine
identification unit identifies a location and a tinme of the
el ectric vehicle additionally based on a sensor signal from
one or nore of a gravity sensor and an accel erati on sensor,
in addition to one or nore of information from a gl obal
navigation satellite system LPS information, and earth
magnetic field information.

[Claim6]
An el ectric vehicle conprising:

a | ocati on and tinme identification uni t t hat
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identifies a location and a tine of an electric vehicle
from one or nore of information from a gl obal navigation
satellite system a Local Positioning System (LPS)
i nformati on, and earth magnetic field information;

a power nmneasurenent wunit that nonitors input/output
power to/fromthe electric vehicle in real tinme; and

a wireless comunication unit that transmts |ocation
and time information of the electric vehicle and
i nformati on on the input/output power to the outside,

wherein an el ectric vehicle power nediation subscriber
charges/di scharges a battery of the electric vehicle
through a building of a power subscriber by inserting a
plug of the electric vehicle into a socket of the building
of the power subscriber, and

wherein a location of the building and the power
subscriber are identified by transmtting the |ocation and
time information of the electric vehicle.
[Caim 7]

An internediate server for location-based power
medi at i on,

wherein the internediate server identifies a |ocation
of a building of a power subscriber and the power
subscri ber by receiving location and tinme information of an
el ectric vehicle whose plug is inserted into a socket of
the building for charging/discharging a battery of the

el ectric vehicle,
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wherein the internedi ate server cal cul ates an
electric fee for the electric vehicle by receiving one or
nore of power connection tine information of the electric
vehicle, an input/output record of power, and accunul ated
driving distance information, and

wherein the |ocation and tine information of the
el ectric vehicle is based on one or nore of information
froma gl obal navigation satellite system LPS information
and earth magnetic field information.

[Cl ai m 8]

The internediate server of claim 7, wherein the
internmedi ate server transmts a power nediation record
conprising one or nore of the power connection tine
i nformati on, the power input/output record, and the
accurmul ated driving distance information to the outside so
that an electric fee for the identified power subscriber is
cal cul at ed based on the power nediation record.

[Cl ai m 9]

The internediate server of claim 7, wherein the
i nternmedi ate server commands a char gi ng/ di schar gi ng
operation of the electric vehicle according to one or nore
of residual battery level information received from the
electric vehicle, central control information in accordance
with a change in demand on power, or a condition of a
cont ract with an electric vehicle power medi ati on
subscri ber made in advance.

[C ai m 10]
The internediate server of <claim 7, wherein the

i nternedi ate server receives a charging/discharging event
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log from the electric vehicle in real tinme, and receives
al |l chargi ng/di scharging event logs froma tine point when
a plug of the electric vehicle is connected to a tine point

when t he pl ug is separ at ed to verify t he
char gi ng/ di scharging event |l og received in real tine.
[Caim11]

The internediate server of <claim 7, wherein the
internmedi ate server further receives an ID attached to a
socket of the building detected by an ID reader nounted on
a plug of the electric vehicle.

[Caim12]

The internediate server of claim 7, wherein the
| ocation and tine information of the electric vehicle is
additionally based on a sensor signal fromone or nore of a
gravity sensor and an acceleration sensor, in addition to
one or nore of information from a global navigation
satellite system LPS information, and earth magnetic field
i nf ormati on.

[Cl ai m 13]

A user authentication socket or connector conprising:

an aut henti cati on t erm nal t hat receives
aut henti cati on power and a socket operation secret code for
aut hentication of a user; and

an authentication wunit that 1is operated by the
aut hentication power and determ nes whether the socket
operation secret code corresponds to socket 1D informtion,

wherein the authentication power is supplied from the
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outside via the authentication term nal,

wherein power for an electric vehicle is supplied from
a main power source to the outside if the socket operation
secret code corresponds to the socket 1D information,

wherein a |ocation of the socket or connector and a
power subscriber are identified based on location and tine
i nformati on of the electric vehicle, and

wherein the location and tine information of the
electric vehicle is based on one or nore of information
froma global navigation satellite system LPS infornation
and earth nmagnetic field information.
[C ai m14]

The wuser authentication socket or connector of claim
13, wherein the socket or connector receives a socket ID

request signal from the outside via the authentication

t er m nal and transnmts socket ID information to the
out si de.
[A ai m 15]

The user authentication socket or connector of claim
13, wherein if a plug is separated from the socket or
connector, supply of authentication power through the
authentication termnal is ended so that supply of power
fromthe main power source is interrupted.
[C ai m 16]

A user authentication socket or connector conprising:

a power |ine comunication nodem that receives

aut henti cati on power and a socket operation secret code for
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aut hentication of a user; and

an authentication wunit that 1is operated by the
aut hentication power and determ nes whether the socket
operation secret code corresponds to socket ID information,

wherein the authentication power is supplied from the
out si de through power |ine conmunication,

wherein power for an electric vehicle is supplied from
a main power source to the outside if the socket operation
secret code corresponds to the socket ID information,

wherein a |ocation of the socket or connector and a
power subscriber are identified based on location and tine
information of the electric vehicle, and

wherein the location and tinme information of the
electric vehicle is based on one or nore of information
froma gl obal navigation satellite system LPS information
and earth magnetic field informtion.
[Caim17]

The user authentication socket or connector of claim
16, wherein the socket or connector receives a socket ID
request signal from the outside via the power Iline
conmuni cati on nodem and transmts socket ID information to
t he out si de.

[Cl ai m 18]

The user authentication socket or connector of claim
16, wherein if a plug is separated from the socket or
connector, supply of authentication power through the power

| ine comrunication nodem is ended so that supply of power
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fromthe main power source is interrupted.
[C ai m 19]

A power nedi ation connector for receiving power from a
user authentication socket or connector and supplying the
power to an el ectric vehi cl e, wher ei n t he user
aut henti cati on socket or connector conprises:

an aut henti cati on t erm nal t hat receives
aut henti cati on power and a socket operation secret code for
aut hentication of a user; and

an authentication wunit that 1is operated by the
aut hentication power and determ nes whether the socket
operation secret code corresponds to socket 1D informtion,

wherei n the power nediati on connector conprises:

a battery for supplying the authentication power to
the authentication unit;

a comunication wunit for transmtting the socket
operation secret code to a socket side; and

a power nmeasurenment unit for neasuring power supplied
fromthe socket, and

wherein the authentication power is supplied fromthe
outside via the authentication term nal,

wherein power for an electric vehicle is supplied from
a main power source to the outside if the socket operation
secret code corresponds to the socket 1D informtion,

wherein a |ocation of the socket or connector and a
power subscriber are identified based on location and tine

information of the electric vehicle, and
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wherein the location and tinme information of the
electric vehicle is based on one or nore of information
froma gl obal navigation satellite system LPS information
and earth magnetic field informtion.

[Cl ai m 20]

The power nediation connector of claim 19, further
conpri si ng:

an AC/DC converter for converting the power previously
nmeasured through the power neasurenent unit into DC power
to charge the battery or to provide the converted DC power
to the user authentication socket as authentication power.

[ ai m21]

An electric vehicle that receives power from a user
aut hentication socket or connector, wherein the user
aut henti cati on socket or connector conpri ses:

an aut henti cation term nal t hat recei ves
aut henti cati on power and a socket operation secret code for
aut hentication of a user; and

an authentication wunit that 1is operated by the
aut hentication power and determ nes whether the socket
operation secret code corresponds to socket ID infornation,

wherein the electric vehicle conprises:

a battery for electric parts, for supplying the
aut henti cati on power to the authentication unit;

a comunication wunit for transmtting the socket
operation secret code to a socket; and

a power neasurenent unit for neasuring power supplied
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fromthe socket, and

wherein the authentication power is supplied from the
outside via the authentication term nal,

wherein power for an electric vehicle is supplied from
a main power source to the outside if the socket operation
secret code corresponds to the socket 1D informtion,

wherein a |ocation of the socket or connector and a
power subscriber are identified based on location and tine
i nformati on of the electric vehicle, and

wherein the location and tine information of the
electric vehicle is based on one or nore of information
froma gl obal navigation satellite system LPS infornation
and earth nmagnetic field information.

[C ai m22]

A power nedi ation connector for receiving power from a
user authentication socket or connector and supplying the
power to an el ectric vehi cl e, wher ei n t he user
aut henti cati on socket or connector conprises:

a power line comrunication nobdem that receives
aut henti cati on power and a socket operation secret code for
aut hentication of a user; and

an authentication wunit that 1is operated by the
aut hentication power and determ nes whether the socket
operation secret code corresponds to socket 1D information,

wherei n the power nediati on connector conprises:

a battery for supplying the authentication power to

the authentication unit;
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a comunication wunit for transmtting the socket
operation secret code to a socket; and

a power neasurenent unit for neasuring power supplied
fromthe socket, and

wherein the authentication power is supplied from the
out si de through power |ine conmunication,

wherein power for an electric vehicle is supplied from
a main power source to the outside if the socket operation
secret code corresponds to the socket ID information,

wherein a |ocation of the socket or connector and a
power subscriber are identified based on location and tine
information of the electric vehicle, and

wherein the location and tinme information of the
electric vehicle is based on one or nore of information
froma gl obal navigation satellite system LPS information
and earth magnetic field informtion.

[Cl ai m 23]

The power nediation connector of claim 22, further
conprising an AC/ DC converter for converting the power
previ ously mnmeasured through the power neasurenent unit into
DC power to charge the battery or to provide the converted
DC  power to t he user aut henti cati on socket as
aut henti cati on power.

[C ai m 24]

An electric vehicle that receives power from a user

aut hentication socket or connector, wherein the wuser

aut henti cati on socket or connector conpri ses:
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a power line comrunication nodem that receives
aut henti cati on power and a socket operation secret code for
aut hentication of a user; and

an authentication wunit that 1is operated by the
aut hentication power and determ nes whether the socket
operation secret code corresponds to socket 1D information,

wherein the electric vehicle conprises:

a battery for electric parts, for supplying the
aut henti cation power to the authentication unit;

a comunication wunit for transmtting the socket
operation secret code to a socket; and

a power measurenment unit for neasuring power supplied
fromthe socket, and

wherein the authentication power is supplied from the
out si de through power |ine comrunication,

wherein power for an electric vehicle is supplied from
a main power source to the outside if the socket operation
secret code corresponds to the socket ID informtion,

wherein a |ocation of the socket or connector and a
power subscriber are identified based on location and tine
i nformati on of the electric vehicle, and

wherein the location and tine information of the
electric vehicle is based on one or nore of information
froma gl obal navigation satellite system LPS infornmation

and earth nagnetic field information.
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