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A method for delivering energy to an electric vehicle includes 
receiving, via a Wireless connection, a unique identi?er of the 
electric vehicle from a tag Within the electric vehicle, deter 
mining an account associated With the identi?er, delivering an 
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transaction amount related to the amount of energy delivered 
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SYSTEMS AND METHODS FOR CHARGING 
AN ELECTRIC VEHICLE USING A 

WIRELESS COMMUNICATION LINK 

BACKGROUND OF THE INVENTION 

[0001] The subject matter disclosed herein relates gener 
ally to distributing energy to electric vehicles and, more par 
ticularly, to identifying an electric vehicle for use in an energy 
distribution transaction. 
[0002] As electric vehicles and/or hybrid electric vehicles 
gain popularity, an associated need to accurately manage 
delivery of electrical energy to them has increased. Moreover, 
a need to recogniZe revenue due to the utility that provides the 
energy has been created by the increased use of such vehicles. 
[0003] At least some knoWn transaction systems facilitate 
identifying a vehicle during a transaction via a radio fre 
quency identi?cation (RFID) tag that is read by an RFID 
reader. For example, some such systems read a prepaid RFID 
card carried Within a vehicle to collect expressWay tolls While 
the vehicle moves Within a normal range of speed through a 
toll booth. The vehicle is identi?ed based on the RFID card 
and a toll amount is deducted from an existing account. 
[0004] Moreover, at least some knoWn communication sys 
tems enable distribution of data, such as operating data, 
betWeen a vehicle on-board computer and transponders that 
are located Within the vehicle or remote to the vehicle. For 
example, transponders Within the vehicle may communicate 
vehicular operating conditions to the on-board computer via 
RFID. Moreover, transponders remote to the vehicle may 
communicate toll booth information, service information, 
parking costs, and/or road conditions to the on-board com 
puter via RFID. 
[0005] Furthermore, at least some knoWn transaction sys 
tems facilitate communicating transaction information 
betWeen a vehicle-mounted interface and a remote transac 
tion unit. For example, transaction information may be com 
municated betWeen the vehicle-mounted interface system 
and a bank teller unit used to WithdraWal and/ or deposit funds 
to an account. Moreover, transaction information may be 
communicated betWeen the vehicle-mounted interface sys 
tem and a drive-through point-of-sale system used to pur 
chase goods and/or services. 
[0006] HoWever, none of the above-described communica 
tion and/ or transaction systems enable an energy distribution 
point to obtain a unique identi?er of an electric vehicle foruse 
in a transaction that includes delivering energy to the electric 
vehicle. As such, systems and methods that facilitate identi 
fying an electric vehicle prior to delivering energy and/or 
recognizing revenue from the delivery of energy to electric 
vehicles is desirable. 

BRIEF DESCRIPTION OF THE INVENTION 

[0007] This Brief Description is provided to introduce a 
selection of concepts in a simpli?ed form that are further 
described beloW in the Detailed Description. This Brief 
Description is not intended to identify key features or essen 
tial features of the claimed subject matter, nor is it intended to 
be used as an aid in determining the scope of the claimed 
subject matter. 
[0008] In one aspect, a method is provided for delivering 
energy to an electric vehicle. The method includes receiving, 
via a Wireless connection, a unique identi?er of the electric 
vehicle from a tag Within the electric vehicle, determining an 
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account associated With the identi?er, delivering an amount 
of energy to the electric vehicle, and determining a transac 
tion amount related to the amount of energy delivered to the 
electric vehicle at an energy delivery point. 
[0009] In another aspect, a system is provided for providing 
energy delivery to an electric vehicle. The system includes an 
energy delivery point and a server system coupled to the 
energy delivery point. The energy delivery point is con?gured 
to Wirelessly receive a unique identi?er of the electric vehicle 
from a tag Within the electric vehicle, and to deliver an amount 
of energy to the electric vehicle. The server system is con?g 
ured to determine an account associated With the identi?er, 
and to determine a transaction amount related to the amount 
of energy delivered to the electric vehicle at the energy deliv 
ery point. 
[0010] In another aspect, an energy delivery point is pro 
vided for use With a system for delivering electrical energy to 
an electric vehicle. The energy delivery point is con?gured to 
receive a unique identi?er from the electric vehicle via a 
Wireless connection, deliver an amount of energy to the elec 
tric vehicle, and to meter the amount of energy delivered to 
the electric vehicle. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] The embodiments described herein may be better 
understood by referring to the folloWing description in con 
junction With the accompanying draWings. 
[0012] FIG. 1 is a simpli?ed block diagram of an exemplary 
system for use in providing electricity to an electric vehicle; 
[0013] FIG. 2 is an expanded block diagram of an exem 
plary embodiment of a system architecture of the system 
shoWn in FIG. 1; and 
[0014] FIG. 3 is a ?owchart illustrating an exemplary 
method for use in providing energy distribution to electric 
vehicle using the system shoWn in FIGS. 1 and 2. 

DETAILED DESCRIPTION OF THE INVENTION 

[0015] In some embodiments, the term “electric vehicle” 
refers generally to a vehicle that includes one or more electric 
motors that are used for propulsion. Energy used to propel 
electric vehicles may come from various sources, such as, but 
not limited to, an on-board rechargeable battery and/or an 
on-board fuel cell. In one embodiment, the electric vehicle is 
a hybrid electric vehicle, Which captures and stores energy 
generated by braking. Moreover, a hybrid electric vehicle 
uses energy stored in an electrical source, such as a battery, to 
continue operating When idling to conserve fuel. Some hybrid 
electric vehicles are capable of recharging the battery by 
plugging into a poWer receptacle, such as a general poWer 
outlet. Accordingly, the term “electric vehicle” as used herein 
may refer to a hybrid electric vehicle or any other vehicle to 
Which electrical energy may be delivered, for example, via the 
poWer grid. 
[0016] Radio frequency identi?cation (RFID) is an identi 
?cation method that uses devices such as RFID tags to store 
data and RFID readers to retrieve and/or read the data stored 
on the RFID tags. At least some RFID tags include tWo parts: 
an integrated circuit for storing and processing data, and an 
antenna for receiving and transmitting a signal containing the 
data. As is knoWn, RFID tags may be passive, active, or 
semi-passive. Passive RFID tags do not require an internal 
poWer source and are only active When an RFID reader reads 
the stored data. Both active and semi-passive RFID tags 
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require a power source. As described herein, the term “RFID 
tag” may refer to either a passive RFID tag or an active RFID 
tag. However, it should be understood by one skilled in the art 
that the methods and systems described herein may use semi 
passive RFID tags and/ or any combination of active, semi 
passive, and passive RFID tags. 
[0017] In some embodiments, the term “Wireless commu 
nication” refers generally to a Wireless connection that 
enables an energy delivery point to receive a unique identi?er 
from a tag embedded Within an electric vehicle. In some 
embodiments, the tag is embodied as an RFID tag and the 
identi?er is received by the energy delivery point using an 
RFID communication protocol as described above. In other 
embodiments, the identi?er may be encoded Within a bar code 
that is read by a handheld device that communicates the 
identi?er to an energy delivery point. Moreover, in still other 
embodiments, the identi?er may be encoded Within a passive 
tag that does not broadcast information embedded Within the 
identi?er but, rather, is read or scanned by a reader or scanner 
that is coupled to an energy delivery point. Still other embodi 
ments may use an active Wireless protocol such as an IEEE 

802.11 connection, a ZigBee® connection, and/or a Blue 
tooth® connection (ZigBee is a registered trademark of Zig 
Bee Alliance Corporation, San Ramon, Calif., and Bluetooth 
is a registered trademark of Bluetooth SIC, Inc., Bellevue, 
Wash.). HoWever, it should be understood by one skilled in 
the art that the methods and systems described herein may use 
any Wireless protocol to communicate a unique identi?er 
betWeen an electric vehicle and an energy delivery point for 
the purpose of identifying the electric vehicle. 

[0018] A controller, computing device, or computer, such 
as described herein, includes at least one or more processors 
or processing units and a system memory. The controller 
typically also includes at least some form of computer read 
able media. By Way of example and not limitation, computer 
readable media may include computer storage media and 
communication media. Computer storage media may include 
volatile and nonvolatile, removable and non-removable 
media implemented in any method or technology that enables 
storage of information, such as computer readable instruc 
tions, data structures, program modules, or other data. Com 
munication media typically embody computer readable 
instructions, data structures, program modules, or other data 
in a modulated data signal such as a carrier Wave or other 
transport mechanism and include any information delivery 
media. Those skilled in the art should be familiar With the 
modulated data signal, Which has one or more of its charac 
teristics set or changed in such a manner as to encode infor 
mation in the signal. Combinations of any of the above are 
also included Within the scope of computer readable media. 

[0019] Although described in connection With an exem 
plary energy delivery system environment, embodiments of 
the invention are operational With numerous other general 
purpose or special purpose computing system environments 
or con?gurations. The energy delivery system environment is 
not intended to suggest any limitation as to the scope of use or 
functionality of any aspect of the invention. Moreover, the 
energy delivery system environment should not be interpreted 
as having any dependency or requirement relating to any one 
or combination of components illustrated in the exemplary 
operating environment. Examples of Well knoWn energy 
delivery systems, environments, and/or con?gurations that 
may be suitable for use With aspects of the invention include, 
but are not limited to, personal computers, server computers, 
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hand-held or laptop devices, multiprocessor systems, micro 
processor-based systems, set top boxes, programmable con 
sumer electronics, mobile telephones, netWork PCs, mini 
computers, mainframe computers, distributed computing 
environments that include any of the above systems or 
devices, and the like. 
[0020] Embodiments of the invention may be described in 
the general context of computer-executable instructions, such 
as program modules, executed by one or more controllers, 
computers, or other devices. Aspects of the invention may be 
implemented With any number and organiZation of compo 
nents or modules. For example, aspects of the invention are 
not limited to the speci?c computer-executable instructions 
or the speci?c components or modules illustrated in the ?g 
ures and described herein. Alternative embodiments of the 
invention may include different computer-executable instruc 
tions or components having more or less functionality than 
illustrated and described herein. 
[0021] The order of execution or performance of the opera 
tions in the embodiments of the invention illustrated and 
described herein is not essential, unless otherWise speci?ed. 
That is, the operations may be performed in any order, unless 
otherWise speci?ed, and embodiments of the invention may 
include additional or feWer operations than those disclosed 
herein. For example, it is contemplated that executing or 
performing a particular operation before, contemporaneously 
With, or after another operation is Within the scope of aspects 
of the invention. 

[0022] In some embodiments, a processor includes any pro 
grammable system including systems and microcontrollers, 
reduced instruction set circuits (RISC), application speci?c 
integrated circuits (ASIC), programmable logic circuits 
(PLC), and any other circuit or processor capable of executing 
the functions described herein. The above examples are 
exemplary only, and thus are not intended to limit in any Way 
the de?nition and/or meaning of the term processor. 

[0023] In some embodiments, a database includes any col 
lection of data including hierarchical databases, relational 
databases, ?at ?le databases, object-relational databases, 
object oriented databases, and any other structured collection 
of records or data that is stored in a computer system. The 
above examples are exemplary only, and thus are not intended 
to limit in any Way the de?nition and/or meaning of the term 
database. Examples of databases include, but are not limited 
to only including, Oracle® Database, MySQL, IBM® DB2, 
Microsoft® SQI Server, Sybase®, and PostgreSQL. HoW 
ever, any database may be used that enables the systems and 
methods described herein. (Oracle is a registered trademark 
of Oracle Corporation, RedWood Shores, Calif.; IBM is a 
registered trademark of International Business Machines 
Corporation, Armonk, N.Y.; Microsoft is a registered trade 
mark of Microsoft Corporation, Redmond, Wash.; and 
Sybase is a registered trademark of Sybase, Dublin, Calif.) 
[0024] Technical effects of the systems and methods 
described herein include at least one of (a) receiving, via a 
Wireless connection, a unique identi?er of an electric vehicle 
from a tag embedded Within the electric vehicle; (b) accessing 
a database and searching for the identi?er in the database; (c) 
determining an account associated With the identi?er based 
on the search results; (d) determining Whether to approve or 
deny service to the electric vehicle; (e) delivering an amount 
of energy to the electric vehicle if approved; (f) metering the 
amount of energy delivered by the energy delivery point to the 
electric vehicle; (g) determining a transaction amount related 
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to the amount of energy delivered to the electric vehicle by the 
energy delivery point; and (h) deducting the transaction 
amount from the account. 

[0025] FIG. 1 is a simpli?ed block diagram ofan exemplary 
system 100 for providing energy to an electric vehicle 110. In 
the exemplary embodiment, system 100 includes a server 
system 102 and an energy delivery point 104 that is coupled to 
server system 102. As shoWn in FIG. 1, server system 102 
may be coupled to a plurality of delivery points 104. In one 
embodiment, delivery points 104 include a netWork link (not 
shoWn in FIG. 1) that enables each delivery point 104 to 
access server system 102 over a netWork, such as the Internet 
and/ or an intranet. Delivery points 104 are interconnected to 
the Internet and/ or an intranet through many interfaces 
including a netWork, such as a local area netWork (LAN), a 
Wide area netWork (WAN), dial-in-connections, cable 
modems, Wireless modems, and/or special high-speed Inte 
grated Services Digital Network (ISDN) lines. A database 
server 106 is connected to a database 108 containing infor 
mation on a variety of matters, such as account information 
related to electric vehicle energy distribution. In one embodi 
ment, centraliZed database 108 is stored on server system 102 
and is accessed directly via at least one delivery point 104. In 
an alternative embodiment, database 108 is stored remotely 
from server system 102 and may be non-centralized. 

[0026] Moreover, in the exemplary embodiment, each 
delivery point 104 is capable of providing energy, such as 
electrical energy, to one or more electric vehicles 110. Each 
electric vehicle 110 stores the energy therein and uses the 
stored energy for propulsion, rather than, or in addition to, 
more conventional energy sources, such as gasoline. 

[0027] As described in more detail beloW, each electric 
vehicle 110 includes a unique identi?er that is used by deliv 
ery point 104 and/ or server 102 to identify that electric 
vehicle 110 and/ or an account associated With electric vehicle 
110. For example, database 108 may include transactional 
and/ or accounting data related to prepayment information 
associated With an amount of energy that has been paid for in 
advance for later distribution to electric vehicle 110. More 
over, database 108 may include historical energy distribution 
data, such as transaction dates, and/or an amount of energy 
delivered to electric vehicle 110 for each transaction. Further, 
database 108 may include historical payment information, 
such as prepayment dates and/or prepayment amounts. 

[0028] The embodiments illustrated and described herein 
as Well as embodiments not speci?cally described herein, but 
Within the scope of aspects of the invention constitute exem 
plary means for providing metering of energy distribution for 
an electric vehicle, and more particularly, exemplary means 
for identifying an electric vehicle using Wireless communi 
cation and providing energy distribution and metering for the 
electric vehicle. For example, server system 102 or delivery 
point 104, or any other similar computer device that is pro 
grammed With computer-executable instructions as illus 
trated in FIG. 1, provides exemplary means for identifying an 
electric vehicle using a Wirelessly communicated identi?er. 
[0029] FIG. 2 is an expanded block diagram of an exem 
plary embodiment of a system architecture 200 of system 100 
(shoWn in FIG. 1). Components in system architecture 200, 
identical to components of system 100, are identi?ed in FIG. 
2 using the same reference numerals used in FIG. 1. In the 
exemplary embodiment, system 200 includes server system 
102 and energy delivery points 104. Server system 102 also 
includes database server 106, an application server 202, a Web 
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server 204, a directory server 206, and a mail server 208. A 
disk storage unit 210 is coupled to database server 106 and 
directory server 206. Examples of disk storage unit 210 may 
include, but are not limited to only including, a NetWork 
Attached Storage (NAS) device and a Storage Area NetWork 
(SAN) device. Database server 106 is also coupled to data 
base 108. Servers 106, 202, 204, 206, 206, and 208 are 
coupled in a local area netWork (LAN) 212. Moreover, a 
system administrator Workstation 214, a user Workstation 
216, and a supervisor Workstation 218 may be coupled to 
LAN 212 to enable communication With server system 102. 
Alternatively, Workstations 214, 216, and 218 may be coupled 
to LAN 212 using an Internet link or may be coupled through 
an intranet. In one embodiment, an oWner or user of electric 

vehicle 110 may access server system 202 via Web server 204 
to access, for example, the user’s account and/or a payment 
service that enables the user to pay for energy that has been 
delivered to electric vehicle 110 or Will be delivered to elec 
tric vehicle 110. Moreover, in one embodiment, mail server 
208 may be con?gured to send a message, such as an email 
message, to the user When the user’s account balance falls 
beloW a predetermined threshold. Alternatively, a user may 
setup a periodic reminder, Wherein mail server 208 transmits 
a message to the user at a con?gurable periodic rate or When 
the account balance reaches a predetermined threshold value 
as a reminder to prepay for energy to be delivered later to 
electric vehicle 110. 

[0030] Each energy delivery point 104 includes a netWork 
communication module 220 that communicates With server 
system 102. For example, server system 102 is con?gured to 
be communicatively coupled to energy delivery points 104 to 
enable server system 102 to be accessed using an Internet 
connection 222 provided by an Internet Service Provider 
(ISP). The communication in the exemplary embodiment is 
illustrated as being performed using the Internet, hoWever, 
any suitable Wide area netWork (WAN) type communication 
can be utiliZed in alternative embodiments. More speci?cally, 
the systems and processes are not limited to being practiced 
using only the Internet. In addition, local area netWork 212 
may be used, rather than WAN 224. Each energy delivery 
point 104 also includes a delivery point communication mod 
ule 226 that enables energy delivery point 104 to communi 
cate With one or more electric vehicles 110. In addition, local 
area netWork 212 may be used rather than WAN 224. 

[0031] Moreover, in the exemplary embodiment, energy 
delivery points 104 are electrically and/or communicatively 
coupled to one or more electric vehicles 110. Each electric 
vehicle 110 includes a vehicle communication module 228 
that enables electric vehicle 110 to communicate With energy 
delivery point 104. More speci?cally, vehicle communication 
module 228 enables electric vehicle 110 to acquire energy 
from energy delivery point 104 via delivery point communi 
cation module 226. 

[0032] To facilitate communication betWeen electric 
vehicle 110 and server system 102 via energy delivery point 
104, electric vehicle 110 includes a unique vehicle identi?er 
230 that is embedded Within electric vehicle 110. In the exem 
plary embodiment, identi?er 230 is implemented as a radio 
frequency identi?cation (RFID) tag. As described above, the 
RFID tag may be a passive RFID tag or an active RFID tag. 
HoWever, it should be understood by one skilled in the art that 
the methods and systems described herein may use semi 
passive RFID tags and/or any combination of active, semi 
passive, andpassive RFID tags. In one embodiment, identi?er 
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230 is a passive RFID tag that is scanned by an REID reader 
coupled to or provided Within energy delivery point 104 in 
order to determine the identity of electric vehicle 110. In an 
alternative embodiment, identi?er 230 is an active RFID tag 
that emits the identity of electric vehicle 110 such that an 
RFID receiver coupled to or provided Within energy delivery 
point 104 receives identi?er 230. In further alternative 
embodiments, identi?er 230 may be transmitted or read using 
any other Wirelessly communication protocol. For example, 
identi?er 230 may be encoded in a barcode and read by a 
handheld scanner that transmits identi?er 23 0 to energy deliv 
ery point 104. In another embodiment, identi?er 230 may be 
communicated using a passive or an active Wireless commu 
nication protocol, such as an 802.11 connection and/or a 
Bluetooth® connection. 

[0033] In the exemplary embodiment, identi?er 230 is 
linked in database 108 to an account associated With electric 
vehicle 110, in Which an account balance is maintained 
including prepayments that are made to the account by the 
account oWner. Alternatively, identi?er 230 may be linked to 
an account that is associated With a person, such that an 
account balance allocated among one or more electric 

vehicles 110. Further, in the exemplary embodiment, each 
energy delivery point 104 includes an energy meter 232 that 
tracks an amount of energy delivered to electric vehicle 110. 
Moreover, electric vehicle 104 includes an energy meter 234 
that tracks an amount of energy received by electric vehicle 
110. 

[0034] During use, When a customer Wishes to charge elec 
tric vehicle 110 via energy delivery point 104, electric vehicle 
110 is recogniZed by energy delivery point 104 according to 
identi?er 230. More speci?cally, in one embodiment, energy 
delivery point 104 reads identi?er 230 using, for example, an 
RFID reader, Where identi?er 230 is a passive RFID chip. 
Alternatively, energy delivery point 104 receives identi?er 
230 using, for example, an RFID receiver, Where identi?er 
230 is an active RFID chip. Energy delivery point 104 then 
transmits identi?er 230 to server system 102 in order to deter 
mine an account associated With identi?er 230. In alternative 
embodiments, energy delivery point 104 receives identi?er 
230 using a different Wireless communication protocol, such 
as those described above. 

[0035] In the exemplary embodiment, and once server sys 
tem 102 has identi?ed an account associated With identi?er 
230, server system 102 determines an account balance. If the 
account balance meets a predetermined threshold, server sys 
tem 102 instructs energy delivery point 104 to enable service 
to electric vehicle 110. If the account balance does not meet a 
predetermined threshold, server system 102 may instruct 
energy delivery point 104 to deny service to electric vehicle 
110 and display a message to the customer stating the reason 
for the denial. In such a case, server system 102 may issue a 
temporary credit to the account balance. In one embodiment, 
energy delivery point 104 meters energy delivery to electric 
vehicle using a different rate, such as a higher rate, When a 
temporary credit is issued. In an alternative embodiment, 
server system 102 may instruct energy delivery point 104 to 
deny service to electric vehicle 110 When the account asso 
ciated With identi?er 230 has been put into a hold state. A hold 
state may be placed on the account based on, for example, a 
delinquent payment by the customer and/or a report of elec 
tric vehicle 110 being stolen. In the exemplary embodiment, 
When service to electric vehicle 110 is enabled, energy deliv 
ery point 104 Will deliver an amount of energy to electric 
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vehicle 110. During the delivery, both energy delivery point 
104 and electric vehicle 110 meter the amount of energy 
delivered and/ or a transaction amount related to the amount of 

energy delivered, via delivery point meter 232 and vehicle 
meter 234, respectively. A ?nal transaction amount is deter 
mined at the conclusion of the energy delivery, and the ?nal 
transaction amount is transmitted to server system 102. 
Server system 102 then deducts the ?nal transaction amount 
from the account balance. If the ?nal transaction amount is 
greater than the account balance, server system 102 may 
issued a temporary credit using a different rate, such as a 
higher rate, as described above. In addition, in one embodi 
ment, upon the conclusion of energy delivery, delivery point 
meter 232 and vehicle meter 234 compare the amount of 
energy delivered and/or the ?nal transaction amount. If the 
comparison results in a match, then vehicle meter 234 gener 
ates a receipt. In one embodiment, the receipt is stored in 
vehicle meter 234. In another embodiment, the receipt is also 
transmitted to energy delivery point 104 for storage in server 
system 102. This comparison facilitates ensuring that the 
correct amount of energy delivered and/ or the correct trans 
action amount is billed to the account and/or deducted from 
the account balance. Moreover, the comparison facilitates 
ensuring that, if there are multiple electric vehicles 110 
receiving energy from energy delivery point 104, the correct 
account is billed. 

[0036] FIG. 3 is a ?owchart 300 illustrating an exemplary 
method for providing delivery of energy to electric vehicle 
110 (shoWn in FIGS. 1 and 2). In the exemplary embodiment, 
energy delivery point 104 (shoWn in FIGS. 1 and 2) receives 
302 a unique identi?er 230 (shoWn in FIG. 2) from a tag 
embedded in electric vehicle 110. In one embodiment, iden 
ti?er 230 is stored in a passive RFID tag and energy delivery 
point 104 includes an RFID reader con?gured to read identi 
?er 230. In an alternative embodiment, identi?er 23 0 is stored 
in an active RFID tag and energy delivery point 104 includes 
an RFID receiver con?gured to receiver identi?er 230 from 
the active RFID tag once electric vehicle 110 is positioned 
Within a receiving range of the RFID receiver. In still other 
embodiments, energy delivery point 104 receives identi?er 
230 using a Wireless communication protocol other than 
RFID, such as by using a bar code reader, an 802.1 1 connec 
tion, and/or a Bluetooth® connection. In the exemplary 
embodiment, electric vehicle 110 and, more speci?cally, 
identi?er 230, is associated With a customer account. Energy 
delivery point 104 then transmits the identi?er 230 to server 
system 102 (shoWn in FIGS. 1 and 2). Server system 102 
determines 304 an account associated With identi?er 230. 
More speci?cally, energy delivery point 104 transmits iden 
ti?er 230 to server system 102 using, for example, the Internet 
and/or an intranet. Server system 102 determines the user 
account associated With identi?er 230 Within database 108 
(shoWn in FIGS. 1 and 2). 
[0037] When identi?er 230 has been read, a current balance 
of the customer account associated With identi?er 230 is 
determined. In one embodiment, server system 102 then 
determines 306 Whether to approve or deny energy delivery 
from energy delivery point 104 to electric vehicle 110. For 
example, if the current balance is less than a threshold 
amount, the customer is denied service at energy delivery 
point 104. In such an embodiment, the customer may also be 
prompted to insert a credit card or cash into a card reader 
Within energy delivery point 104. As another example, ser 
vice may be denied by server system 102 due to a stolen car 



US 2010/0161469 A1 

report associated With electric vehicle 110. In the exemplary 
embodiment, the current account balance may be increased 
by the account oWner remotely using, for example, user Work 
station 216 (shoWn in FIG. 2). For example, the customer may 
login to server system 202 via user Workstation 216 in order 
to access a payment program that enables the customer to 
designate a payment amount to be applied to the account 
balance. The customer also designates a payment source 
including, but not limited to only including, a credit card, a 
debit card, and/or a banking account. The payment amount is 
then credited to the account balance. 

[0038] In the exemplary embodiment, an amount of energy 
is delivered 308 to electric vehicle 110 by energy delivery 
point 104 and the amount of energy delivered is metered 310. 
A transaction amount is determined 312 based on an actual 

amount of energy delivered to electric vehicle 110 at energy 
delivery point 104. More speci?cally, delivery point meter 
232 (shoWn in FIG. 2) meters the amount of energy delivered. 
In one embodiment, energy delivery point 104 determines a 
transaction amount based on the amount of energy delivered 
and transmits the transaction amount to server system 102. In 
an alternative embodiment, energy delivery point 104 trans 
mits the amount of energy delivered to server system 102, and 
server system 102 determines the transaction amount based 
on the amount of energy delivered. In the exemplary embodi 
ment, the transaction amount is then compared to the current 
balance in the customer account. If the transaction amount is 
less than the current balance, the transaction amount is 
deducted 314 from the current balance. The neW balance is 
then stored in database 108. In one embodiment, the neW 
balance is transmitted by server system 102 to energy delivery 
point 104 and displayed to the customer. In an alternative 
embodiment, the neW balance is also transmitted to electric 
vehicle 110 by energy delivery point 104 and displayed to the 
customer via vehicle meter 234. If the current balance is less 
than the transaction amount, the customer account may be 
credited With the difference betWeen the transaction amount 
and the current balance and the customer billed for the dif 
ference at a later time. In such an embodiment, the billing rate 
may be changed for any energy distributed on credit. Alter 
natively, the customer may be prompted to submit payment at 
energy delivery point 104. For example, the customer may be 
prompted to insert a credit card into a card reader Within 
energy delivery point 104. In the exemplary embodiment, a 
con?rmation of the receipt of the delivered energy is gener 
ated 308 by vehicle meter 234. The receipt may be used by the 
customer to verify an amount of energy delivered and/or a 
cost per unit energy. The receipt may be generated by electric 
vehicle 110 and stored in electric vehicle 110 and database 
108. Alternatively, the receipt may be generated by server 
system 102, stored in database 108, and transmitted to electric 
vehicle 110 via energy delivery point 104. In addition, in one 
embodiment, an adjusted current balance may be displayed to 
the customer via energy delivery point 104 to re?ect a deduc 
tion of the transaction amount from the account. 

[0039] Described in detail herein are exemplary embodi 
ments of methods, systems, and computers that facilitate 
delivering energy to vehicles, such as electric vehicles. More 
speci?cally, the embodiments described herein facilitate 
identifying an electric vehicle at an energy delivery point 
using a unique identi?er embedded Within the electric 
vehicle. Wirelessly identifying an electric vehicle facilitates 
automatic deduction of a transaction amount from an account. 
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Such an automatic deduction facilitates time savings for a 
customer and greater ease in collecting revenue for an energy 
distribution utility. 
[0040] The methods and systems described herein are not 
limited to the speci?c embodiments described herein. For 
example, components of each system and/or steps of each 
method may be used and/or practiced independently and 
separately from other components and/or steps described 
herein. In addition, each component and/or step may also be 
used and/or practiced With other assembly packages and 
methods. 
[0041] While the invention has been described in terms of 
various speci?c embodiments, those skilled in the art Will 
recogniZe that the invention can be practiced With modi?ca 
tion Within the spirit and scope of the claims. 

What is claimed is: 
1. A method for delivering energy to an electric vehicle, 

said method comprising: 
receiving, via a Wireless connection, a unique identi?er of 

the electric vehicle from a tag Within the electric vehicle; 
determining an account associated With the identi?er; 
delivering an amount of energy to the electric vehicle; and 
determining a transaction amount related to the amount of 

energy delivered to the electric vehicle at an energy 
delivery point. 

2. A method in accordance With claim 1, Wherein the tag is 
a passive RFID tag, said receiving a unique identi?er com 
prises scanning the RFID tag using an RFID reader Within the 
energy delivery point. 

3. A method in accordance With claim 1, Wherein the tag is 
an active RFID tag, said receiving a unique identi?er com 
prises transmitting, by the RFID tag, the identi?er to an RFID 
receiver Within the energy delivery point. 

4. A method in accordance With claim 1, Wherein deter 
mining an account comprises: 

accessing a database; 
searching for the identi?er in the database; and 
determining the account based on the search results. 
5. A method in accordance With claim 4, Wherein deter 

mining an account further comprises transmitting the identi 
?er from the energy delivery point to a server coupled to the 
database. 

6. A method in accordance With claim 1, Wherein deter 
mining a transaction amount compriscs mctcring the amount 
of energy delivered at the energy delivery point to the electric 
vehicle. 

7. A method in accordance With claim 6, Wherein metering 
the amount of energy delivered comprises metering, by at 
least one of the energy delivery point and the electric vehicle, 
the amount of energy delivered to the electric vehicle. 

8. A method in accordance With claim 1, further compris 
ing deducting the transaction amount from the account. 

9. A system for providing energy delivery to an electric 
vehicle, said system comprising: 

an energy delivery point con?gured to receive, via a Wire 
less connection, a unique identi?er of the electric vehicle 
from a tag Within the electric vehicle, and deliver an 
amount of energy to the electric vehicle; and 

a server system coupled to said energy delivery point, said 
server system con?gured to determine an account asso 
ciated With the identi?er, and determine a transaction 
amount based on the amount of energy delivered to the 
electric vehicle by said energy delivery point. 
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10. A system in accordance With claim 9, wherein the tag is 
a passive RFID tag, said energy delivery point comprises an 
RFID reader con?gured to scan the RFID tag in order to 
determine the identi?er. 

11. A system in accordance With claim 9, Wherein the tag is 
an active RFID tag, said energy delivery point comprises an 
RFID receiver con?gured to receive the identi?er from the 
RFID tag in order to determine the identi?er. 

12. A system in accordance With claim 9, Wherein said 
energy delivery point is con?gured to transmit the identi?er to 
said server system via a netWork. 

13. A system in accordance With claim 12, Wherein said 
server system comprises a database and a computer coupled 
to said database, said computer is con?gured to: 

access said database; 
search for the identi?er in said database; and 
determine the account based on the search results. 
14. A system in accordance With claim 9, Wherein said 

energy delivery point comprises a meter con?gured to deter 
mine an amount of energy delivered to the electric vehicle. 

15. A system in accordance With claim 14, Wherein said 
meter is further con?gured to transmit the amount of energy 
delivered to said server system, said server system is con?g 
ured to determine the transaction amount based on the 
amount of energy delivered. 
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16. A system in accordance With claim 9, Wherein said 
server system is con?gured to deduct the transaction amount 
from the account. 

17. An energy delivery point for use With a system for 
delivering electrical energy to an electric vehicle, said energy 
delivery point con?gured to: 

receive a unique identi?er from the electric vehicle via a 
Wireless connection; 

deliver an amount of energy to the electric vehicle; and 
meter the amount of energy delivered to the electric 

vehicle. 
18. An energy delivery point according to claim 17, 

Wherein said energy delivery point is further con?gured to 
transmit the identi?er to a server to determine an account 

associated With the identi?er. 
19. An energy delivery point according to claim 17, 

Wherein said energy delivery point is further con?gured to 
transmit, to a server, the amount of energy delivered to the 
electric vehicle to determine a transaction amount. 

20. An energy delivery point according to claim 17, 
Wherein said energy delivery point is further con?gured to 
compare the metered amount of energy delivered With a 
metered value determined by the electric vehicle. 

* * * * * 
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