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500

Y

Provide an identity tag at the grid connection point
that uniquely identifies the grid connection point

—~— 510

Y

Receive, by a mobile charging device, identity
tag information to uniquely identify the grid —— 520
connection point

!

Monitor, by the mobile charging device, charge event | 530
information indicating attributes of the charging event

!

Associate, by the mobile charging device, the charge
event information with the identity tag information, as  f~— 540
associated information

!

Send, by the mobile charging device, the associated

information for reconciliation of billing accounts L 550

associated with the grid connection point and the
mobile charging device

FIG. 5
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900

¥

Supply power to mobile devices from the 910
renewable energy source, via the electric grid

Balance the power realized by the mobile

devices with the supply of power fromthe | —__ g9

renewable energy source by controlling the
supply of power realized by the mobile devices

FIG. 9

1000

7

ldentify & fixed account that is associated with 2

grid connection point used by at least one plug-in | 1010

glactric vehicle for realizing power during a
connection event

J

Determine, by the at least one plug-in electric
vehicle, a quantity of the energy realized during | — 1020
the connection event

l

Adjust the identified fixed account based of the
energy realized by the plug-in vehicle during  +—~— 1030
the connection event.

FIG. 10
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1100

7

Register the at least one plug-in electric vehicle ‘,\/ 1110
1o a renewable energy account

l

Charge the at least one plug-in vehicle at a
plurality of grid connection points associated | 1120
~ with respectively different fixed accounts, asa |
plurality of charging events

l

Aggregate, by the plug-in electric vehicle, the
energy consumed by the plug-in electric vehicle +—~—1130
“during the charging events |

l

| Bill the renewable energy account based on the
aggregated energy consumed

FIG. 11

——— 1140
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1200

¥

Report, by a respective asset of a first type,
an identifier associated with a grid ~
connection point that establishes a location [ 1210
of the respective asset of the first type at
the grid connection point on the electric grid

v

Receive, by the respective asset of the first
type, one or more operating conditions for
realizing the energy service, the received

operation conditions being based on the
established location of the respective asset
of the first type on the electric grid

—— 1220

A

Operate the respective asset of the first
type in accordance with the received one or
' more operating conditions to realize the
energy service

FIG. 12

—— 1230
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1300

¥

Receive, by an energy service controller from the
asset, an indicator,

—~— 1310

¥

Reference, by the energy service controller, the
indicator o determine a vicinity of the asset on the ~—1320
electric grid

3

Generate, by the energy service controller, a
control signal including control information for
realizing the energy service, the control signal
information being based on operating constraint of [~ 1330
the electric grid in a vicinity of the asset and
operating constraint indicated by the received
indicator

b

Send, by the energy service controller to the asset,
the control signal

—— 1340

FIG. 13
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1400

7

Determine, by the mobile asset, a quantity of
the energy services realized during the
connection event

—— 1410

l

identify an account associated with the grid
connection point

—— 1420

|

Adjust the identified account based of the
guantity determined by the mobile asset

—— 1430

FIG. 14



Patent Application Publication May 3, 2012 Sheet 15 of 24 US 2012/0109401 A1

1500

¥

Receive, by an energy service controller, an
indicator indicating at least one of: (1) an asset
identifier that identifies the asset; or (2) an —— 1510
identifier that identifies the grid connection point
connected to the asset

¥

Determine, by an energy service controller, a
location of the asset on the electric grid based on [~ 1520
the received indicator

A4

Determine, by the energy service controller, one
or more operating conditions for realizing the
energy service based on at least the determined
location of the asset on the electric grid

—— 1530

i
Send, by the energy service controller to the asset,
the determined one or more operating conditions —~— 1540
to realize the energy service

:

identify an account that is associated with the grid 1550
cannection point based the indicator

:

Adjust the identified account based of a quantity of
energy services realized by the asset in 1560
accordance with the determined one or more

operating conditions.

FIG. 15
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1600

7

Determine, by a respective asset of the
plurality of assets, a quantity of the energy
service realized by the respective asset during
a connection event

—— 1610

v

Responsive to the respective asset being of a
first type, detect a grid connection point
identifier that identifies a grid connection point —~— 1620
associated with the respective asset of the first
type used for the connection event

4
Send, by the respective asset, connection
event information, wherein the connection

event information includes at least one of: (1)

the determined quantity of the energy service

and an asset identifier, responsive fo the
respective asset not being of the first type; or
(2) the determined quantity of the energy
service and the detected grid connection point
identifier, responsive to the respective asset
being of the first type

FIG. 16

—~—— 1630
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1700

¥

Report, by a respective asset, connection
information including an asset identifier,
responsive to the respective asset being

connected to a grid connection point

—— 1710

v

Receive, by the respective asset, one or more
operating conditions for realizing the energy
service, the received operation conditions | ~_ 1720
being based on a predetermined location of
the respective asset on the electric grid

v

Operate the respective asset in accordance
with the received one or more operating  —~—1730
conditions to realize the energy service

FIG. 17
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1800

¥

Report, by each respective mobile device, a
connaction of the respective mobile device | 1810
to a grid connection peint and constraints of
the respective mobile device for realizing the
energy services

l

Receive authorization, by the mobile device,
for the energy services to be realized based

—~— 1820
on at least the reported constraints from the
respective mobile device
Realize, by the mobile device, the 1830
authorized energy services

FIG. 18
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1900

7

Receive, by an energy service controller, an
identifier associated with the grid connection  —~—1910
point connected to the mobile asseat

ki

Determine, by the energy service controller, a
location of the mobile asset on the electric grid 1920
based on the received identifier

A4

Determine, by the energy service controller, one
or more operating conditions for realizing the
energy service in accordance with at least L~ 1930
operating constraints associated with the
determined location of the mobile asset on the
electric grid

L

Send, by the energy service controller to the

mobile asset, the determined one or more L1940

operating conditions for realizing the energy
service

FIG. 19
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2310 2300

‘ Measure, by the adapter, a quantity of
energy services realized by the device

Detect, by the adapter, the identifier of /5’20

the grid connection point electrically connected
to the device

v

Report, by the adapter, connection
event information including at least: (1) the
quantity of the energy service realized by the | 2330
device; (2) an identifier associated with the <4
adaptor and (3) the identifier of the grid
connection point, the reported connection event
information enabling adjustment of accounts
associated with the adapter and the grid
connection point based on the quantity of
energy service realized

FIG. 23
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2400

Receive, by the adapter; (1) an offer for
2410 | energy services to be realized by the device
RS and (2) operation status information of the
device indicating the operation status of the
device

y

2420 Select, by the adapter, one of the
| offered energy services, as the selected energy
service to be realized by the device, based on
the operation status information

FIG. 24

2500

2510
~2 Receive, by the adapter, an energy service

signal indicating operating set points for the
device

;

2520 Communicate the indicated operating
2 set points to the device using a communication
protocol of the device

FIG. 25
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METHODS AND APPARATUS FOR
MANAGING RENEWABLE ENERGY
SERVICES

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] The present application claims the benefit of U.S.
Provisional Appl. No. 61/407,285 entitled “Method and
Apparatus for Reconciliation of a Charging Event,” filed Oct.
27, 2010; U.S. Provisional Appl. No. 61/407,293, entitled
“Methods and Apparatus for Identifying a Grid Connection
Point Using a Tag,” filed Oct. 27, 2010; U.S. Provisional
Appl. No. 61/419,594, entitled “Methods and Apparatus for
Managing Renewable Energy Services,” filed Dec. 3, 2010;
U.S. Provisional Appl. No. 61/421,782, entitled “Methods
And Apparatus for Managing Energy Services From a Plu-
rality of Devices,” filed Dec. 10, 2010; U.S. Provisional Appl.
No. 61/421,793, entitled “Methods and Apparatus for Man-
aging Energy Services for Fixed and Mobile Assets,” filed
Dec. 10, 2010; and U.S. Provisional Appl. No. 61/424,534,
entitled “Methods and Apparatus for Managing Energy Ser-
vices for Fixed and Mobile Assets,” filed Dec. 10, 2010;
which are incorporated by reference herein in their entireties.

BACKGROUND OF THE DISCLOSURE

[0002] 1. Field of the Disclosure

[0003] The field of the disclosure relates generally to
energy services, and, more particularly, to renewable energy
services for mobile devices.

[0004] 2. Description of the Related Art

[0005] RFID tags and bar code tags are used in different
applications to identify products for sale. In such applica-
tions, the barcode tags or the RFID tags are placed on sale
products to identify the sale products, for example, to a point-
of-sale system. Validation of the barcode tags or RFID tags
occur from a reader (e.g., a barcode reader or an RFID reader)
associated with the point-of-sale system to ensue proper iden-
tification of the sale product.

SUMMARY OF THE DISCLOSURE

[0006] The present disclosure is directed to exemplary
methods, exemplary apparatus and exemplary systems that
include an identification unit associated with an electrical
outlet, and configured to present a unique identification for
the electrical outlet.

[0007] The present disclosure is directed to exemplary
methods, exemplary plug-in vehicles, exemplary charging
stations and systems. One exemplary system includes a plug-
in vehicle for connection to a charging station having a station
connector. The plug-in vehicle includes an electric storage
unit for storing electric power from (or via) the charging
station, a plug-in vehicle connector configured to connect to
the charging station for transfer of the electric power to or
from the electric storage unit and an identification reader that
is coupled to the plug-in vehicle connector for reading a
unique identity presented by the charging station. The exem-
plary system also includes a charging station having an elec-
trical power source for distributing electric power to the plug-
in vehicle, a power source connector configured to connect to
the plug-in vehicle connector for charging the plug-in vehicle
and an identification tag configured to present a unique iden-
tification that is associated with the charging station to the
plug-in vehicle.

May 3, 2012

[0008] The present disclosure is also directed to exemplary
methods, apparatus and computer readable storage media.
One exemplary method of identitying a grid connection point
for bill processing of a charging event includes establishing
an identity tag at the grid connection point that uniquely
identifies the grid connection point, receiving, by a mobile
charging device, identity tag information to uniquely identify
the grid connection point, and monitoring, by the mobile
charging device, charge event information indicating
attributes of the charging event. The exemplary method fur-
ther includes associating, by the mobile charging device, the
charging event information with the identity tag information,
as associated information and sending, by the mobile charg-
ing device, the associated information for reconciliation of
billing accounts associated with the grid connection point and
the mobile charging device.

[0009] The present disclosure is also directed to exemplary
methods, apparatus and non-transitory computer readable
medium. One exemplary method that manages at least one
renewable energy source for supply of power via an electric
grid includes: supplying power to mobile devices from the
renewable energy source, via the electric grid; and balancing
the power realized by the mobile devices with the supply of
power from the renewable energy source by controlling the
supply of power realized by the mobile devices. One other
exemplary method includes: (1) identifying a fixed account
that is associated with a grid connection point used by at least
one plug-in electric vehicle for realizing power during a con-
nection event; (2) determining, by the at least one plug-in
electric vehicle, a quantity of the energy realized during the
connection event; and (3) adjusting the identified fixed
account based on the energy realized by the plug-in vehicle
during the connection event. In yet another exemplary
method, at least one plug-in electric vehicle is registered to a
renewable energy account; and charged at grid connection
points associated with respectively different fixed accounts
(as a plurality of charging events) such that the energy con-
sumed by the plug-in electric vehicle during the charging
events is aggregated and the renewable energy account is
billed, based on the aggregated energy consumed.

[0010] A further exemplary method for managing energy
service for amobile asset connected to a grid connection point
during a connection event includes: determining, by the
mobile asset, a quantity of the energy service realized during
the connection event; identifying an account associated with
the grid connection point; and adjusting the identified account
based on the quantity determined by the mobile asset.

[0011] An additional exemplary method for managing
energy service for an asset connected to a grid connection
point of an electric grid includes: receiving, by an energy
service controller, an indicator indicating at least one of: (1)
an asset identifier that identifies the asset; or (2) an identifier
that identifies the grid connection point connected to the
asset; determining, by an energy service controller, a location
of'the asset on the electric grid based on the received indica-
tor; determining, by the energy service controller, one or
more operating conditions for realizing the energy service
based on at least the determined location of the asset on the
electric grid; and sending, by the energy service controller to
the asset, the determined one or more operating conditions to
realize the energy service. This method also includes identi-
fying an account that is associated with the grid connection
point based the indicator; and adjusting the identified account
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based on a quantity of energy services realized by the asset in
accordance with the determined one or more operating con-
ditions.

[0012] Another exemplary method for managing energy
service for a plurality of assets of different types connected to
grid connection points includes determining, by a respective
asset of the plurality of assets, a quantity of the energy service
realized by the respective asset during a connection event,
responsive to the respective asset being of a first type, detect-
ing a grid connection point identifier that identifies a grid
connection point associated with the respective asset of the
first type used for the connection event; and sending, by the
respective asset, connection event information, wherein the
connection event information includes at least one of: (1) the
determined quantity of the energy service and an asset iden-
tifier, responsive to the respective asset not being of the first
type; or (2) the determined quantity of the energy service and
the detected grid connection point identifier, responsive to the
respective asset being of the first type.

[0013] An exemplary billing apparatus for managing
energy services realized by assets connected to grid connec-
tion points during connection events, includes an aggregation
unit for: (1) receiving for each connection event an indicator
indicating at least one of: (i) an asset identifier of an asset used
during the connection event; or (ii) a grid connection point
identifier of the grid connection point connected to the asset
used during the connection event; (2) identifying, for each
connection event, an account that is associated with the grid
connection point based the indicator; and (3) aggregating the
connection event information in accordance with the identi-
fied accounts; and a billing engine for adjusting the identified
accounts based on the aggregated connection event informa-
tion associated with the identified accounts.

[0014] A further exemplary method of managing energy
service for a first type of asset connected to grid connection
points includes: reporting, by a respective asset of the first
type, an identifier associated with a grid connection point that
establishes a location of the respective asset of the first type at
the grid connection point on the electric grid; receiving, by the
respective asset of the first type, one or more operating con-
ditions for realizing the energy service, the received operating
conditions being based on the established location of the
respective asset of the first type on the electric grid; and
operating the respective asset of the first type in accordance
with the received one or more operating conditions to realize
the energy service.

[0015] A further exemplary method of managing energy
service for amobile asset connected to a grid connection point
of an electric grid includes: receiving, by an energy service
controller, an identifier associated with the grid connection
point connected to the mobile asset; and determining, by the
energy service controller, a location of the mobile asset on the
electric grid based on the received identifier. The method also
includes: determining, by the energy service controller, one
or more operating conditions for realizing the energy service
in accordance with at least operating constraints associated
with the determined location of the mobile asset on the elec-
tric grid; and sending, by the energy service controller to the
mobile asset, the determined one or more operating condi-
tions for realizing the energy service.

[0016] Another exemplary method of managing energy ser-
vice for an asset connected to a grid connection point of an
electric grid includes: receiving, by an energy service con-
troller from the asset, an indicator; referencing, by the energy
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service controller, the indicator to determine a vicinity of the
asset on the electric grid; and generating, by the energy ser-
vice controller, a control signal including control information
for realizing the energy service. The control signal informa-
tion is based on operating constraint of the electric grid in a
vicinity of the asset and operating constraint indicated by the
received indicator. This exemplary method also includes
sending, by the energy service controller to the asset, the
control signal.

[0017] An additional exemplary method of managing
energy service of a plurality of assets of different types con-
nected to grid connection points includes: reporting, by a
respective asset, connection information including an asset
identifier, responsive to the respective asset being connected
to arespective grid connection point; receiving, by the respec-
tive asset, one or more operating conditions for realizing the
energy service. The received operating conditions are based
on a predetermined location of the respective asset on the
electric grid. The method also includes operating the respec-
tive asset in accordance with the received one or more oper-
ating conditions to realize the energy service.

[0018] A yet further exemplary method of managing an
electric grid in which a plurality of mobile devices have an
energy storage unit and are connected to respective grid con-
nection points to realize energy services includes: reporting,
by each respective mobile device, a connection of the respec-
tive mobile device to a grid connection point and constraints
of the respective mobile device for realizing the energy ser-
vices; receiving authorization, by the respective mobile
device, for the energy services to be realized based on at least
the reported constraints from the respective mobile device;
and realizing, by the respective mobile device, the authorized
energy services.

[0019] Anexemplary mobile asset for realizing energy ser-
vice includes: a communication module for reporting an iden-
tifier associated with the grid connection point that estab-
lishes a location of the mobile asset at the grid connection
point on the electric grid, and for receiving one or more
operating conditions for realizing the energy service, the
received operating conditions being based on the established
location of the mobile asset on the electric grid; and a proces-
sor for operating the mobile asset in accordance with the
received one or more operating conditions to realize the
energy service.

[0020] An exemplary energy service controller for manag-
ing energy service realized by a mobile asset connected to a
grid connection point of an electric grid includes: a commu-
nication unit for receiving from the mobile asset an identifier
associated with the grid connection point connected to the
mobile asset; and a processor for determining a location of the
mobile asset on the electric grid based on the identifier
received by the communication unit, and for determining one
or more operating conditions for realizing the energy service
in accordance with at least operating constraints associated
with the determined location of the mobile asset on the elec-
tric grid such that the communication unit sends to the mobile
asset the determined one or more operating conditions for
realizing the energy service.

[0021] Methods and exemplary adapters for realizing
energy services by a device via a grid connection point are
disclosed. One exemplary adapter includes a detection unit
for measuring a quantity of energy services realized by the
mobile device; an identification unit for detecting the identi-
fier of the grid connection point electrically connected to the
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device; and a communication unit, coupled to the first and
second detectors, to report connection event information
including at least: (1) the quantity of the energy service real-
ized by the device; (2) an identifier associated with the
adapter; and (3) the identifier of the grid connection point.
[0022] Further features and advantages of the present
invention, as well as the structure and operation of various
embodiments thereof, are described in detail below with ref-
erence to the accompanying drawings. It is noted that the
invention is not limited to the specific embodiments described
herein. Such embodiments are presented herein for illustra-
tive purposes only. Additional embodiments will be apparent
to persons skilled in the relevant art(s) based on the teachings
contained herein.

BRIEF DESCRIPTION OF THE DRAWING
FIGURES

[0023] The accompanying drawings, which are incorpo-
rated herein and form part of the specification, illustrate the
present invention and, together with the description, further
serve to explain the principles of the invention and to enable
a person skilled in the relevant art(s) to make and use the
invention. The exemplary embodiments are best understood
from the following detailed description when read in conjunc-
tion with the accompanying drawings. It is emphasized that,
according to common practice, the various features of the
drawings are not to scale. On the contrary, the dimensions of
the various features are arbitrarily expanded or reduced for
clarity. Included in the drawings are the following figures:
[0024] FIG. 1 is a schematic diagram illustrating a system
for identifying a grid connection point (GCP) to a mobile
device in accordance with an exemplary embodiment;
[0025] FIG.2A is aschematic diagram illustrating a system
for identifying a GCP to a mobile device in accordance with
another exemplary embodiment;

[0026] FIG.2Bisaschematic diagram illustrating a system
for identifying a GCP to a mobile device in accordance with
a further exemplary embodiment;

[0027] FIG. 3 is a block diagram illustrating a system for
managing billing adjustments in accordance with exemplary
embodiment;

[0028] FIG. 4A is atop view illustrating an electrical outlet
in accordance with an exemplary embodiment;

[0029] FIG. 4B is a cross sectional view illustrating the
electrical outlet of FIG. 4A taken along a line A-A;

[0030] FIG. 4Cis atop view illustrating an electrical outlet
in accordance with another exemplary embodiment;

[0031] FIG. 4D is a cross sectional view illustrating the
electrical outlet of FIG. 4C taken along a line B-B;

[0032] FIG. 4E is a top view illustrating an electrical outlet
in accordance with a further exemplary embodiment;

[0033] FIG. 4F is a cross sectional view illustrating the
electrical outlet of FIG. 4E taken along a line C-C;

[0034] FIG. 5 is a flowchart illustrating a method of asso-
ciating charging event information with information of an
identity tag in accordance with exemplary embodiments;
[0035] FIG. 6 is a flowchart illustrating a method of man-
aging a charging event in accordance with exemplary
embodiments;

[0036] FIG. 7 is a flowchart illustrating a method of recon-
ciling billing associated with a charging event in accordance
with exemplary embodiments.
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[0037] FIG. 8 is a block diagram illustrating a system for
managing energy services in accordance with exemplary
embodiments;

[0038] FIG. 9 is a flowchart illustrating a method of man-
aging at least one renewable energy source in accordance
with exemplary embodiments;

[0039] FIG. 10 is a flowchart illustrating a method of man-
aging renewable energy services in accordance with exem-
plary embodiments;

[0040] FIG. 11 is a flowchart illustrating a method of man-
aging renewable energy services in accordance with other
exemplary embodiments;

[0041] FIG. 12 is a flowchart illustrating a method of man-
aging energy services in accordance with exemplary embodi-
ments;

[0042] FIG. 13 is a flowchart illustrating a method of man-
aging energy services in accordance with further exemplary
embodiments;

[0043] FIG. 14 is a flowchart illustrating a method of man-
aging energy services in accordance with other exemplary
embodiments;

[0044] FIG. 15 is a flowchart illustrating a method of man-
aging energy services in accordance with additional exem-
plary embodiments;

[0045] FIG. 16 is a flowchart illustrating a method of man-
aging energy services in accordance with yet further exem-
plary embodiments;

[0046] FIG. 17 is a flowchart illustrating a method of man-
aging renewable energy services in accordance with yet other
exemplary embodiments;

[0047] FIG. 18 is a flowchart illustrating a method of man-
aging energy services in accordance with yet additional
exemplary embodiments;

[0048] FIG. 19 is a flowchart illustrating a method of man-
aging an electric grid in accordance with other exemplary
embodiments;

[0049] FIG. 20 is a block diagram illustrating a system
using the exemplary adapter coupled to an electric device for
realizing energy services in accordance with exemplary
embodiments;

[0050] FIG. 21 is a schematic diagram illustrating an exem-
plary adapter coupled to an electric device for realizing
energy services in accordance with other exemplary embodi-
ments;

[0051] FIG. 22 is a plan view illustrating the other exem-
plary adapter of FIG. 20;

[0052] FIG. 23 is a flowchart illustrating a method of man-
aging energy services using an adapter in accordance with
exemplary embodiments;

[0053] FIG. 24 is a flowchart illustrating a method of man-
aging energy services using an adapter in accordance with
other exemplary embodiments; and

[0054] FIG. 25 is a flowchart illustrating a method of man-
aging energy services using an adapter in accordance with
further exemplary embodiments.

[0055] FIG. 26 is a diagram of an example computer system
in which embodiments can be implemented.

[0056] The features and advantages of the present invention
will become more apparent from the detailed description set
forth below when taken in conjunction with the drawings, in
which like reference characters identify corresponding ele-
ments throughout. In the drawings, like reference numbers
generally indicate identical, functionally similar, and/or
structurally similar elements. Generally, the drawing in
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which an element first appears is indicated by the lefimost
digit(s) in the corresponding reference number.

DETAILED DESCRIPTION

[0057] Generally, validation of a sale occurs in a device
(e.g., the point-of-sale system) operated by a merchant of the
product for sale to ensure a proper sale of the product. For
example, many retail stores use bar code systems to identify
aproduct for sale to a point-of-sale system. The point-of-sale
system may determine the sale price and may debit a credit
account associated with the customer buying the product,
thereby, validating the product’s cost and the proper billing of
the product.

[0058] In various exemplary embodiments, a grid connec-
tion point (or grid charging point) (GCP) may be identified to
amobile device such as a plug-in vehicle such that the plug-in
vehicle manages the determination of the power stored and
initiates bill reconciliation for a charging event for the mobile
device. By identifying the GCP and charging event informa-
tion, energy costs associated with charging the mobile device
at many different GCPs may be aggregated to a billing
account. Billing to the aggregated billing account may be at a
fixed monthly rate or based on the actual energy consumed
during charging. The account associated with each GCP may
be adjusted (e.g., reduced) based on the energy consummated
by the mobile device during specified events.

[0059] Although the mobile device is illustrated as charg-
ing from the GCP, one of skill in the art understands that the
mobile device (e.g., plug-in vehicles (PEVs) including hybrid
type vehicles) may supply power to the GCP and may be
credited for the power and the billing of the customer account
associated with the GCP may be adjusted (e.g., increased)
based on the energy supplied by the mobile device during the
specified event.

[0060] In certain exemplary embodiments, an electric util-
ity may provide the reconciliation services to enable the rec-
onciliation of energy costs associated with the specified
events to the aggregated billing account and corresponding
adjustment of energy costs for billing accounts associated
with each of the GCPs used to charge or discharge the mobile
device.

[0061] FIG. 1 is a schematic diagram illustrating a system
100 for identifying a GCP 105 to a mobile device (MD) 120
in accordance with an exemplary embodiment.

[0062] Referring to FIG. 1, system 100 may include the
GCP 105, the MD 120 (e.g., PEV or other mobile electrical
devices having an electric storage capability including, but
not limited to, a battery driven power tool, a Personal Digital
Assistant (PDA), a tablet computing device, an iPhone™, an
iPod™, an iPad™, a device operating the Android operating
system (OS) from Google Inc., a device running the
Microsoft Windows® Mobile OS, a device running the
Microsoft Windows® Phone OS, a device running the Sym-
bian OS, a device running the webOS from Hewlett Packard,
Inc., a mobile phone, a BlackBerry® device, a smartphone, a
hand held computer, a netbook computer, a palmtop com-
puter, a laptop computer, an ultra-mobile PC, a portable gam-
ing system, or another similar type of mobile device having an
electric storage capability), a communication network 130, a
reconciler 140 and an electric grid 150. The GCP 105 may
include a charging station 110, a grid connector 115 and an
RFIDtag 119. The reconciler 140 may include a memory 146,
a transceiver 147 and a controller 148.
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[0063] MD 120 may include a mobile connector 121, an
Energy Storage Device (ESD) 122, a Charge Management
System (CMS) 123, and a meter device 124.

[0064] In certain exemplary embodiments, functions of the
CMS 123 may be performed by an existing controller of the
MD 120. For example, in a PEV the functions ofthe CMS 123
may be performed by a vehicle management system (not
shown).

[0065] The mobile connector 121 may be, for example, a
J772 connector for PEVs or any other connector capable of
charging the MD 120. The mobile connector 121 may elec-
trically couple to the ESD 122 via a power cable. The CMS
123 may operatively couple (e.g., via wired or wireless com-
munications) to the ESD 122 and the meter device 124. The
CMS 123 may monitor operational indicators of the ESD 122
from the ESD 122 and the power consumption of the MD 120
from the meter device 124. For example, the CMS 123 may
monitor operational indicators such as: (1) the state-of-charge
(SOC) of the ESD 122; (2) the charging current of the ESD
122; (3) the voltage of the ESD 122; and/or (4) the tempera-
ture of the ESD 122, among others. The CMS 123 may
determine and may control, based on the monitored indicators
and/or power consumption, a charging profile to: (1) reduce
charging time of the ESD 122; (2) ensure charging safety of
the ESD 122; and (3) maintain the ESD’s operational life
(e.g., battery life).

[0066] Although the meter device 124 is illustrated as sepa-
rate from the ESD 122, it is contemplated that the meter
device 124 may be integrated with the ESD 122.

[0067] The CMS 123 may include a memory 126, a trans-
ceiver 127 and a controller 128. The memory 126 (e.g., a
non-transitory medium) may store program code (or instruc-
tions) for execution by the controller 128 of control algo-
rithms for controlling the MD 120 (e.g., PEV) and for pro-
cessing information from a RFID reader 129. The
information from the RFID reader 129 to the CMS 123 may
be communicated using either wired or wireless communica-
tions.

[0068] Each ofthe transceivers 117, 127 and 147 may send
communications (using any protocol including but not lim-
ited to TCP/IP and Bluetooth) to other transceivers 117, 127
and 147 and wireless devices (including the RFID reader 129,
PDAs, notebooks, and laptops (see identification device 260
in FIG. 2B)) directly or via the communication network 130.
Each of the transceivers 117, 127 and 147 may receive com-
munications from other transceivers 117, 127 and 147 and
wireless devices directly or via the communication network
130.

[0069] The RFID reader 129 may be coupled to the mobile
connector 121, for example, via a sleeve or other fastener (not
shown) at the mobile connector 121. By providing the RFID
reader 129 at or adjacent to the mobile connector 121, the
distance between the RFID reader 129 and the RFID tag 119
at the GCP 105 may be minimized and the RFID reader 129
and the RFID tag 119 of the GCP 105 may be in contact or
within a range of 10 meters, in this example.

[0070] The RFID tag 119, which may be fixed in a prede-
termined position, may include an integrated directional
antenna (not shown) to increase the operational range of the
RFID tag 119 in a predetermined direction (e.g., a direction
associated with the MD 120). For example, the operational
range may be increased in the direction associated with a
predetermined parking location for a PEV being charged.
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[0071] Although the RFID reader 129 is illustrated as posi-
tioned on the mobile connector 121, it is contemplated that
other positions are possible including at the MD 120 (e.g., on
or in the MD or the PEV) or in a portable device in commu-
nication (e.g., wired or wireless communication) with the MD
120 or charging station 110.

[0072] The RFID tag 119 may be an active RFID tag pow-
ered via the grid connector 115 or a battery (not shown) or a
passive RFID tag powered via transmissions from the RFID
reader 129. The RFID tag 119 may be mounted on the grid
connector 115 to be read by the RFID reader 129 when the
RFID reader 126 is within the operating range ofthe RFID tag
119 and/or in response to the mobile connector 121 mating
with the grid connector 115 (e.g., by triggering the RFID
reader via a connection closed by the mating of the mobile
connector 121 and the grid connector 115.

[0073] The meter device 124 may measure power (KWh)
drawn by the MD 120. The memory 126 may store meter
readings (e.g., measurements) associated with the initiation
and/or end of each charging session to determine the power
consumed (stored) during the charging session. For example,
the CMS 123 may read the meter device 124 at the end of each
charging session and may store the readings in the memory
126. Responsive to the end of a charging session, the CMS
123 may determine the power stored by the MD 120 and may
send the determined power along with other charging event
information including the RFID tag identification informa-
tion, time and date, among others to the reconciler 140 via the
transceiver 127 of the MD 120, the communication network
130 and the transceiver 147 of the reconciler 140.

[0074] The CMS 123 may send the determined power and
charging event information to the reconciler 140 after each
charging event or may send the determined power and charg-
ing event information to the reconciler 140 at predetermined
times or in response to a triggering command from the rec-
onciler 140.

[0075] Although antennas are not shown in FI1G. 1 for brev-
ity, each transceiver 117, 127 and 147 communicating wire-
lessly may be coupled to at least one antenna for such wireless
communications.

[0076] Although the RFID tag 119 is shown, it is contem-
plated that any device which uniquely identifies the GCP 105
may beused including a bar code, or other tagging technology
such as a unique audio or visual tag and an audio or image
recognition system to uniquely identity the GCP 105.
[0077] Although RFID reader 129 is shown, it is contem-
plated that any device which reads the tag associated with the
GCP 105 may be used. It is contemplated that several difter-
ent tags may be incorporated into the system 100 to each
uniquely identify the GCP 105. For example, the tag associ-
ated with the GCP 105 may include both a bar code tag and an
RFID tag such that a reader associated with the MD 120 may
read at least one of the bar code tag or the RFID tag.

[0078] The charging station 110 may include a memory
116, the transceiver 117 and a controller 118. The memory
116 may store program code for execution by the controller
118 of control algorithms to control, for example, communi-
cations via the transceiver 117 and the charging of MDs 120
via the switch 114. The transceiver 117 may send communi-
cations to devices on the communication network 130 (in-
cluding the MD 120 and/or the reconciler 140 and may
receive communications from these devices including the
MD 120 and/or the reconciler 140. The switch 114, based on
control signals from the controller 118, may selectively con-
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nect the utility grid 150 to the grid connector 115 to enable
charging of the MD 120 or may selectively disconnect the
utility grid 150 from the grid connector 115 to disable (or
block) charging of the MD 120.

[0079] Although switch 114 is shown as a one pole switch,
it is contemplated that other switching configurations are
possible to selectively connect the utility grid 150 to particu-
lar circuits of the MD 120 or to selectively disconnect the
utility grid 150 from the particular circuits of the MD 120. It
is also contemplated that the power supplied from the utility
grid may be multi-phase power (e.g., 2 phase power) and the
switch may include multiple poles corresponding to multiple
phases of the power and optionally ground.

[0080] Although the charging station 110 is shown to be
grid-connected, it is contemplated that the charging station
110 may be connected to any power source for generating
electrical power including: (1) alternating current (AC)
sources such as AC generators; or (2) direct current (DC)
sources such as batteries, fuel cells, and photovoltaics, among
others. It is also contemplated that an inverter (not shown)
may be used with AC sources to convert AC power to DC
power prior to charging of the ESD 122 of the MD 120.
[0081] The reconciler 140 may register the unique identi-
fier tag of the charging station 110 with a corresponding
customer account (not shown). For example, a user may cor-
respond the RFID tag 119 to the grid connector 115 and may
register the RFID tag 119 to the GCP 105 via registration
software, for example provided from a self service portal via
a web browser application on the Internet.

[0082] The reconciler 140 may communicate with a plural-
ity of charging stations 110 and MDs 120 to authorize charg-
ing sessions using the registered information. For example,
after RFID tag information (e.g., a unique identifier of the
GCP 105) is read by the MD 120, the RFID tag information
and information identifying MD 120 may be sent to the rec-
onciler 140 for authorization to charge (or discharge) the MD
120. The information may be sent to the reconciler 140 from
the MD 120 in a communication session established between
the MD 120 and the reconciler 140 via transceiver 127 of the
CMS 123 and transceiver 147 of the reconciler 140 and the
communication network 130.

[0083] Although the reconciler 140 is shown communicat-
ing with one MD 120 and one GCP 105, it is contemplated
that the reconciler 140 may communicate with any number of
MDs and GCPs. It is also contemplated that the reconciler
140 may perform reconciliation processes for billing
accounts associated with the GCPs that correspond to par-
ticular RFID tags.

[0084] The MD 120 may receive an authorization code
from the reconciler 140 to enable the charging session. The
MD 120 may establish a communication session between the
MD 120 and the charging station 110 (as a direct communi-
cation) via transceiver 127 of the CMS 123 and transceiver
117 of the charging station 110, or (as an indirect communi-
cation) using the communication network 130, transceiver
127 of the CMS 123 and transceiver 117 of the charging
station 110. The MD 120 may communicate the authorization
code to the charging station 110 such that the controller 118 of
the charging station 110 may control the switch 114 to close
to enable charging of the MD 120.

[0085] Although the MD 120 may provide the authoriza-
tion code to the charging station 110, it is contemplated that
any set of communications may be used such that the charg-
ing station 110 receives authorization directly or indirectly
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from the reconciler 140. Although an authorization code is
illustrated, it is contemplated that other communication may
be used for authorization of the MD to charge including, for
example, a digital certificate from the reconciler 140.

[0086] The reconciler 140 may include in memory 146
account and billing information associated with the MDs 120
in system 100 to determine based on pre-established rules
whether to authorize (e.g., automatically without user input)
a charging session including whether an account associated
with the MD 120 may be active and whether a prepayment or
a credit may be associated with the active account.

[0087] Although the charging station 110 is illustrated as
controlling the switch 114, itis contemplated that functions of
the charging station 110 may be provided by the reconciler
140 via the communication network 130. For example, the
reconciler 140 may control the switch 114 directly via a
control signal from the reconciler 140 via the communication
network 130.

[0088] FIG.2A isaschematic diagram illustrating a system
200 for identifying a GCP 205 to the MD 120 in accordance
with another exemplary embodiment.

[0089] Referring to FIG. 2A, the system 200 may include
the GCP 205 (e.g., an electrical outlet), the MD 120, the
communication network 130 and the reconciler 140. The
operation of system 200 is similar to the operation of system
100 except that the GCP 205 (e.g., electrical outlet) may not
include the charging station 110. The electrical outlet 205 is
electrically connected to an electrical supply 150, for
example, the electric utility grid. The electrical outlet 205
may include an electrical outlet cover 210, an electrical recep-
tacle 216 and an RFID tag 212.

[0090] Incertainexemplary embodiments, the RFID reader
129 may be triggered to communicate with the RFID tags 212
within operational range based on one of the triggering con-
ditions: (1) subsequent to electrical connection of the mobile
connector 121 with the electrical receptacle 216 (e.g., based
on or responsive to the mobile connector 121 electrically
connecting to the electrical outlet 205); (2) responsive to
release of a power cable 125 from a power cable storage unit
(not shown); (3) responsive to attachment of the power cable
125 to the MD 120; (4) responsive to placing the MD 120 in
a charging mode; (5) responsive to the MD 120 (e.g., amobile
vehicle) being placed in a parked mode (e.g., in which the
transmission is placed in park) and/or (6) responsive to the
MD being turned off (e.g., the ignition switch to mobile
vehicle 120 being turned off). For example, the controller 128
of'the MD 120 may control (e.g., trigger) the RFID reader 129
to read the RFID tag 212 (e.g., the unique identification
information of RFID tag 212) associated with electrical outlet
205 in response to one of the triggering conditions.

[0091] The controller 128 of the MD 120 may communi-
cate via the transceivers 127 and 147 and the communication
network 130 to the controller 148 of the reconciler 140 and
may send the RFID tag information and charging event infor-
mation to the reconciler 140 after a charging session ends.
The reconciler 140 may adjust the billing account associated
with the electrical outlet 205 based on the charging event
information from the MD 120 and may aggregate each charg-
ing event associated with the MD 120 to one aggregated
billing account for the MD 120. For example, the RFID tag
212 may act as an identifier of the GCP 205 to enable the
reconciler 140 to adjust the billing account associated with
the GCP 205. A relationship table may be provided in the
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memory 146 of the reconciler 140. The relationship table may
correspond the GCP identifiers to customer billing accounts.
[0092] The reconciler 140 may allow registration of the
unique identifier tag of the electrical outlet 205 with a corre-
sponding customer account.

[0093] Itis contemplated that the billing account associated
with the MD 120 may be billed at a fixed fee (e.g., a monthly,
semi-annual, annual or periodic fee) and that the adjustment
of the billing account associated with the GCP 205 may be
based on differential meter readings from the meter device
124 ofthe MD 120 (which corresponds to the energy supplied
by the GCP 205 (electrical outlet) during charging of the ESD
122.

[0094] FIG. 2B is a schematic diagram illustrating a system
250 for identifying the GCP 205 to the MD 120 in accordance
with a further exemplary embodiment.

[0095] Referring to FIG. 2B, the system 250 includes the
GCP 205, the MD 120, the communication network 130, and
the reconciler 140. The functions of system 250 are similar to
those of system 200 except that the mobile connector 121 may
not include an RFID reader 129 and an identification device
260 (e.g., separate from the MD 120) may be used for iden-
tification of an identification tag 212 (e.g., an RFID tag). The
identification device 260 may be mobile and may include an
RFID reader 270, a global positioning system (GPS) unit 280
and a transceiver 290. The identification device 260 may be a
personal digital assistant (PDA), a notebook computer, a lap-
top computer or other processing device. The identification
device 260 may be triggered via the controller 128 of the MD
120 to read the RFID tag 212 using the RFID reader 260. For
example, the transceiver 290 may communicate via the com-
munication network 130 and the transceiver 127 of the MD
120 to automatically read (without user intervention) the
RFID tag 212.

[0096] In certain exemplary embodiments, the identifica-
tion device 260 may alert the user of the identification device
260 from the controller 128 of the MD 120 to move within an
operational range of the RFID tag 212 and/or to trigger a
reading of the RFID tag 212. The GPS unit 280 may be used
with the RFID reader 270 to locate the MD 260 during read-
ing of the RFID tag 212. The RFID tag information associated
with the GCP (electrical outlet) 205 and the location infor-
mation from the GPS unit 280 may be sent via the transceiver
290, the communication network 130 and the transceiver 127
of'the MD 120 to the controller 128 of the MD 120. The RFID
tag information and location information may be stored in the
memory 126 of the MD 120. After a charging session, other
charging event information (e.g., the power consumed, the
peak power consumed, the initial charging time, the charging
end time, and/or the date, among others) may be associated
with the RFID tag information and location information of
the electrical outlet 205. The charging event information may
be sent to the reconciler 140 via the transceiver 127 of the MD
120, the communication network 130 and the transceiver 147
of the reconciler 140 to enable the reconciliation of the cus-
tomer billing account associated with the electrical outlet 205
and the customer billing account associated with the MD 120.
[0097] Althoughthe RFID tag 212 associated with the elec-
trical outlet 205 and the RFID reader 270 associated with the
identification device 260 are shown, it is contemplated that
other identification tags and other readers may be used. For
example, a bar code tag may be used at electrical outlet 205
and a bar code reader may be incorporated in identification
device 260 to uniquely identify electrical outlet 205 to the
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identification device 260 and the MD 120. It is also contem-
plated that the identification device 260 may include an
imager (not shown), as the bar code reader, to image the bar
code associated with the electrical outlet 205. In such a sys-
tem, the identification device 260 or the MD 120 may include
recognition software to recognize the bar code imaged by the
imager of identification device 260 to uniquely identity the
bar code associated with the electrical outlet 205.

[0098] Incertainexemplary embodiments, the RFID reader
129 or 270 may broadcast a transmission to acquire the
unique identifiers ofthe charging stations 110 or the electrical
outlets 205. Each respective charging station 110 or electrical
outlet 205 receiving the broadcast transmission may send a
return transmission indicating a unique identifier of the
respective charging station 110 and/or the respective electri-
cal outlet 205. The RFID reader 129 or 270 may include a
signal level measurement unit (not shown) that may measure
return signal strength of each return transmission from a
respective charging station 110 and/or the respective electri-
cal outlet 205 and a closest determination unit (no shown) that
may determine a closest charging station 110 or electrical
outlet 205 based on the measured returned signal strength of
each return transmission.

[0099] Incertainexemplary embodiments, the RFID reader
129 or 270 may include the GPS unit 280 for determining a
global position of the RFID reader 129 or 270 such that the
global position of the RFID reader 129 or 320 is matched to a
closest global position associated with one of the respective
charging stations 110 or the respective electrical outlets 205
to determine a closest charging station 110 or a closest elec-
trical outlet 205.

[0100] FIG. 3 is a block diagram illustrating a system 300
for managing billing adjustments in accordance with an
exemplary embodiment.

[0101] Referring to FIG. 3, system 300 may include a
telemetry aggregation database 310 (e.g., a vehicle telemetry
aggregation database), a registration unit 320, a credit card
processor 330, a portal 340 (e.g., a self-service portal) and a
billing engine 350. Vehicle telemetry 360 (or the CMS 123)
may provide tagged charging events (e.g., the charging event
information including the unique identifier of the electric
vehicle 120 tagged with the unique identifier from the RFID
tag 119 or 212 associated with the GCP 105 or 205) to the
telemetry aggregation database 310. The telemetry aggrega-
tion database 310 may aggregate the tagged charging events
for each electric vehicle 120 (e.g., the MD) and may send to
the billing engine 350 the tagged charging events based on
(e.g., or parsed by) the unique identifier associated with the
GCP 105 or 205.

[0102] An electric vehicle dealer 370 or the vehicle factory
may install vehicle telemetry 360 and on-board RFID readers
129 (or barcode readers) in new electric vehicles and service
providers may retrofit the vehicle telemetry 360 and the on-
board RFID 129 (or barcode readers) to existing electric
vehicles. The electric vehicle dealer 370 (or another respon-
sible entity) may report (or register) the installation of the
vehicle telemetry 360 and the on-board RFID readers 129 of
a particular electric vehicle 120 to the registration unit 320
based on a unique identifier associated with the particular
electric vehicle. For example, each electric vehicle 120 may
have an associated unique identifier which may be registered
by the electric vehicle dealer 370 to initially register a new
billing account associated with the electric vehicle 120.
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[0103] An electric vehicle customer (or user) 380 may reg-
ister for a charging service from , for example an electric
utility, which may aggregate the billing for charging or dis-
charging of the electric vehicle 120 to a separate, aggregated
billing account associated with the electric vehicle 120. The
electric vehicle customer 380 may receive or may purchase
one or more of: (1) tags (e.g., identification tags such as RFID
tags and/or barcode tags) to retrofit to existing electrical outlet
covers (via adhesive or other fasteners, among others); (2)
electrical outlet covers that include such identification tags
and may be retrofit to existing electrical outlets; and/or (3)
electrical outlets that include such tags for installation. The
electric vehicle customer 380 may install or retrofit the tags,
electrical outlet covers and/or the electrical outlets at charg-
ing locations where charging may occur and may register
each identification tag to the customer billing account to be
associated with the identification tag.

[0104] Forexample, auser may register the RFID tag212to
the electric utility meter associated with the GCP 205 or a
utility billing account number via registration software to
uniquely match the RFID tag 212 to the billing account of a
customer (e.g., to associate the RFID tag 212 with the utility
meter serving the GCP 205). The registration may include
logging into the portal 340 to provide registration information
indicating the correspondence of the RFID tag to the electric
meter or billing account number via a web browser applica-
tion over, for example, the communication network 130 or the
Internet.

[0105] The registration information entered by the electric
vehicle dealer 370 to setup the tag reader identifier of the
electric vehicle 120 in the registration unit 320 may be
matched to the unique identifier on the tag reader to verify and
to authorize a particular electric vehicle customer 380 in the
registration unit 320. After the particular electric vehicle cus-
tomer 380 is verified and authorized, the particular electric
vehicle customer may register each tag identifier associated
with a customer billing account in the registration unit 320.
[0106] The electric vehicle customer 380 may associate a
credit card account to the billing account associated with the
electric vehicle 120. The electric vehicle customer 380 may
establish the association using the credit card processor 330
via the portal 340. For example, a web browser may be pro-
vided with software to enable the association of the credit
card account with the billing account to facilitate payment for
or credit to a credit account in accordance with an agreement
for charging services (e.g., charging or discharging of the
electrical vehicle 120).

[0107] The billing engine 350 may receive the aggregated
usage of each electric vehicle 120 by the tag identifier from
the telemetry aggregation database 310, the registration infor-
mation associated with the tag reader and the tag identifiers
from the registration unit 350 and credit account (or debit
account) information from the credit processor 330. The bill-
ing engine 350 may aggregate the bill adjustments for each
billing customer associated with tagged charging events
using the aggregated usage.

[0108] Thebilling engine 350 may also aggregate the usage
associated with the billing account of the electric vehicle
customer 380. For example, when a particular electric vehicle
customer 380 charges the electric vehicle 120 at GCP 205, the
RFID tag 212 having a unique identifier that may be associ-
ated with a relative (e.g., Grandma) of the electric vehicle
customer 380, the billing engine 350 may adjust the billed
consumption associated with the billing account of the rela-
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tive (Grandma) based on any consumption from or any supply
of power to the electrical outlet 205 (e.g., associated with
Grandma’s billing account) used or provided by the electric
vehicle 120. The billing engine 350 may also adjust the billed
consumption associated with the electric vehicle 120 based
on any consumption from or any supply of power to the
electric vehicle 120 during the billing period.

[0109] The billing adjustment to the relative’s billing
account may be a cost or a credit depending on whether the
electric vehicle 120 in aggregate for the tagged events asso-
ciated with the relative’s billing account during a billing
period consumed power or in aggregate for the tagged events
associated with the relative’s billing account supplied power
to the utility grid 150 (or other electric network).

[0110] The billing adjustment to the electric vehicle’s bill-
ing account may be a cost or a credit depending on whether
the electric vehicle 120 in aggregate during the billing period
consumed power or in aggregate supplied power to the utility
grid 150.

[0111] When the electric vehicle customer 380, for
example, charges the electric vehicle 120 at home 395, the
same billing adjustment process occurs for the billing account
associated with the home 395 and the billing account associ-
ated with the electric vehicle 120.

[0112] The billing adjustment for each tagged changing
event associated with the tag identifiers associated with a
particular billing account may be aggregated to generate an
aggregated billing adjustment. For example, when two or
more electric vehicles 120 use one tag 212 associated with a
particular billing account, the billing engine 350 may gener-
ate an aggregated billing adjustment based on the two or more
electric vehicles 120. It is also contemplated that one or more
tags 212 may be associated with a common billing account
and the tagged charging events associated with each of the
one or more tags 212 may be aggregated by the billing engine
350.

[0113] Although one vehicle telemetry 360 is shown pro-
viding tagged charging events, it is contemplated that tagged
charging events may be received from any number of electric
vehicles with vehicle telemetry.

[0114] Although two location have been illustrated for
charging of an electric vehicle (e.g., the relative’s location
390 and the electric vehicle customer’s location 395), it is
contemplated that the electric vehicle 120 may charge at any
number of locations having tag identifiers to allow reconcili-
ation of billing accounts.

[0115] FIGS. 4A and 4B are a top view illustrating an
electrical outlet 205a¢ in accordance with an exemplary
embodiment and a cross-sectional view illustrating the elec-
trical outlet 205q along a line A-A.

[0116] FIG. 4B, to reduce the complexity, does not show
fastener 217 for attachment of an electrical outlet cover 210a
to an electrical receptacle 216 via fastener recess 214.
[0117] Referring to FIGS. 4A and 4B, the electrical outlet
205a may include the electrical outlet cover 210a and a pair of
electrical sockets 211 integral to the electrical receptacle 216.
The electrical outlet cover 210a may include, for example,
two openings configured to be closed by the pair of electrical
sockets 211. The electrical outlet cover 210a may include a
fastener opening 218 in a middle portion of the electrical
outlet cover 210a to fasten via a fastener (not shown) the
electrical outlet cover 210a to the electrical receptacle 216.
The electrical outlet 2054 may include a housing 215, for
example, which may be set into a wall or other structure such
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that the electrical receptacle 216 may be set at least partially
inside the housing 215 with a pair of flanges 219 extending
from the housing 215. Fastening holes 220 in the flange 219
may be used with fasteners (e.g., screws) (not shown) to
fasten the electrical receptacle 216 to the wall or other mount-
ing structure.

[0118] Although an electrical outlet is shown with a pair of
electrical sockets 211, it is contemplated that other socket
configurations are possible including electrical outlets with
any number of sockets or with such sockets in other relative
locations within the housing such as a double socket side-by-
side configuration, a single socket configuration and/or a
triple socket using a vertical, horizontal or triangular configu-
ration, for example.

[0119] The electrical outlet 2054 may include an RFID tag
212a mounted on electrical outlet cover 210a for communi-
cation with the RFID reader 129 or 270, for example.

[0120] It is contemplated that the RFID tag 212a may be
attached to the electrical outlet cover 210a after the electrical
outlet cover 210a has been fastened to the electrical recep-
tacle 216. For example, the RFID tag 2124 may be retrofit to
the electrical outlet 2054 or an existing conventional electri-
cal outlet after the electrical outlet 205a or the existing con-
ventional outlet is operational.

[0121] Although the RFID tag 2124 is shown covering the
fastener opening 218, it is contemplated that the RFID tag
212a may be located anywhere on or adjacent to electrical
outlet 2054 as long as the RFID tag 212a does not interfere
with one or more of the electrical sockets 211.

[0122] Although the RFID 2124 is shown in FIGS. 4A and
4B, it is contemplated that a bar code (or bar code tag) may be
used instead of the RFID tag 2124 or in combination with the
RFID tag212a. In such a combination tag, the electronics (not
shown) associated with the RFID tag 2124 may be embedded
in RFID tag 2124 and the bar code may be provided on a
surface of the RFID tag 2124 to provide the combined func-
tionality of an RFID tag 212a and a bar code.

[0123] Although the RFID 212aq is illustrated as covering
the fastener opening 218 and fastener 217, it is contemplated
that the fastener 217 (see FIG. 4D) may fasten the RFID tag
212a and electrical outlet cover 210a to the electrical recep-
tacle 216.

[0124] FIGS. 4C and 4D are a top view illustrating an
electrical outlet 2055 in accordance with another exemplary
embodiment and a cross-sectional view illustrating the elec-
trical outlet 2055 along a line B-B.

[0125] Referring to FIGS. 4C and 4D, the electrical outlet
2055 may include an electrical outlet cover 2105, an RFID tag
2125 and the electrical receptacle 216. The electrical recep-
tacle 216 is the same as that described in FIGS. 4A and 4B.
The electrical outlet cover 2105 may include a hole 213
closed by the electrical socket 211, another hole 218 coinci-
dent with the fastener recess 214 of the electrical receptacle
216 for fastening with the fastener 217. The electrical outlet
cover 210b may include a portion 2305 that may be raised
above other portions of the electrical outlet 2055 and shaped
to conform with and to cover one of the electrical sockets 211.
The portion 2305 of the electrical outlet cover 2105 may
cover one of the electrical sockets 211 and may cause the
electrical socket 211 to be inaccessible from the front of the
electrical outlet 2055. The RFID tag 2126 may be embedded
in the portion 2305 for reading by the RFID reader 129 and



US 2012/0109401 A1

270. The electrical outlet cover 2105 may be compatible with
a conventional receptacle to retrofit the RFID tag 2125 into a
conventional electrical outlet.

[0126] In certain exemplary embodiments, a conventional
electrical outlet cover may be replaced with a replacement
cover (e.g., the electrical outlet cover 2104, 2105, or 210¢) to
enable unique identification of a GCP 2054, 2055 or 205c¢.
[0127] Although the RFID tag 21254 is shown in FIGS. 4C
and 4D, it is contemplated that a bar code may be provided
instead of or in combination with the RFID tag 2125.

[0128] FIGS. 4E and 4F are a top view illustrating an elec-
trical outlet 205¢ in accordance with a further exemplary
embodiment and a cross-sectional view illustrating the elec-
trical outlet 205¢ along a line C-C.

[0129] Referring to FIGS. 4E and 4F, the electrical outlet
205c¢ is similar to the electrical outlet 2056 except that the
electrical outlet cover 210c¢ includes a pivotable socket cover
220 to selectively cover (and/or seal) a corresponding elec-
trical socket 211. The socket cover 220 may include a pivot
arm 221 which may pivot about a pivot axis 222 to selectively
allow access to the corresponding electrical socket 211 when
in an open position and to selectively block access to (e.g.,
cover and/or seal from the external environment) the corre-
sponding socket 211 when in a closed position.

[0130] Although one electrical outlet and one pivotable
socket cover is shown, it is contemplated that any number of
electrical sockets 211 and pivotable socket covers may be
included in the electrical outlet 205¢. Each socket cover 220
may selectively cover (and/or seals) a corresponding electri-
cal socket 211.

[0131] Although the RFID tag 212a, 2126 and 212c¢ are
shown attached via the fastener 217 or, for example, adhe-
sively mounted to the electrical outlet cover, it is contem-
plated that the RFID tag may be clipped to the electrical outlet
cover or may slidably engage with the electrical outlet cover
via a set of mating grooves (not shown) to hold the RFID tag.
Other configurations having different fasteners are also pos-
sible.

[0132] Although the electrical outlets shown include a
three prong plug and receptacle configuration generally used
to supply 120 Volt Alternating Current (VAC) in the United
States, it is contemplated that electrical outlet for other plug
configurations and other country standard may be imple-
mented including, for example, the 220 VAC standard in
Europe and the 240 volt standard in the United States. For
example, the configuration may include standards set forth by
the National Electrical Manufactures Association (NEMA)
and International Electrotechnical Commission (IEC) (e.g.,
standard 60320).

[0133] Although the electrical outlets shown do not illus-
trate a Ground Fault Interrupter (GFI), it is contemplated that
the electrical outlets may include a GFI to interrupt power to
the MD when a ground fault is detected.

[0134] FIG. 5 is a flowchart illustrating a method 500 of
associating charging event information with information of
an identity tag in accordance with exemplary embodiments.
[0135] Referring to FIG. 5, in step 510, an identity tag (e.g.,
an RFID tag or bar code) may be provided (established) at a
GCP 105 0r205. In step 520, MD 120 may receive identity tag
information to uniquely identify the GCP 105 or 205. In step
530, MD (e.g., mobile charging device 120) may monitor for
charging event information indicating attributes of the charg-
ing event. In step 540, mobile charging device 120 may asso-
ciate the charging event information with identity tag infor-
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mation, as associated information. In step 550, mobile
charging device 120 may send the associated information for
reconciliation of billing accounts associated with the GCP
105 or 205 and the mobile charging device 120.

[0136] FIG. 6 is a flowchart illustrating a method 600 of
managing a charging event in accordance with exemplary
embodiments.

[0137] Referringto FIG. 6, instep 610, a unique identity tag
may be installed at the charging station 110. In step 620, the
MD (e.g., the charging vehicle) may receive the unique iden-
tifier tag information associated with the charging station
110. In step 630, the reconciler 140 may receive from the
charging vehicle 120 the unique identifier tag information
associated with the charging station 110 and information
identifying the charging vehicle 120. In step 635, the recon-
ciler 140 may determine whether the charging vehicle 120 is
authorized to charge at the charging station 110. For example,
reconciler 140 may determine whether the charging vehicle
has an active billing account and whether the active billing
account has sufficient funds available to cover the fees asso-
ciated with charging the charging vehicle 120.

[0138] If the charging vehicle 120 is not authorized to
charge at the charging station 110, the charging station 110
may maintain the disconnection of the charging vehicle 120
from the electric grid 150, in step 640.

[0139] Ifthe charging vehicle 120 is authorized to charge at
the charging station 110, in step 650, the reconciler 140 may
send to the charging station 110 an authorization for charging
of'the charging vehicle 120.

[0140] Although the authorization may be sent directly to
the charging station 110 from the reconciler 140, it is con-
templated that such authorization may be sent in the form of
an authorization code or authorization message and may be
sent to (routed to) the charging station 110 via the charging
vehicle 120.

[0141] In step 660, the charging station 110 may connect
the charging vehicle 120 to the power supply or utility electric
grid 150. In step 670, the charging vehicle 120 may monitor/
store the charging event information (e.g., the energy con-
sumed during power storage by the ESD 122, the peak energy
draw during the charging session, the unique identifier of the
charging vehicle 120 and the GCP 105 or 205, the charging
session start time, the charging session end time and/or the
date of the charging session). In step 680, the charging vehicle
120 may send to the reconciler 140, the charging event infor-
mation and the associated unique identifier of the GCP 105 or
205 (e.g., including electric outlet 210 or the charging station
110).

[0142] In step 690, the reconciler 140 may reconcile the
billing account associated with the unique identifier of the
charging station 110 and the billing account associated with
the vehicle 120 in accordance with the charging event infor-
mation. For example, the billing account associated with the
unique identifier may be charged (or credited): (1) a fixed
monthly amount for charging services; (2) a fixed amount per
charging session or supply event; or (3) based on actual con-
sumed (supplied) power during each charging session or sup-
ply event. The billing account associated with the unique
identifier of the charging station 110 may be adjusted (e.g.,
credited or debited) based on the actual consumed/supplied
power during a charge session or supply event of the electric
vehicle 120.
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[0143] FIG. 7 is a flowchart illustrating a method 700 of
reconciling billing associated with a charging event in accor-
dance with exemplary embodiments.

[0144] Referring to FIG. 7, the reconciler 140 may receive
the charging event information and the associated unique
identifier of the charging station 110 or the electrical outlet
205 instep 710. In step 720, the reconciler 140 may determine
from the charging event information, which includes infor-
mation indicating the energy stored/supplied during the
charging or discharging of the charging vehicle 120, the
energy cost associated with the charging event. In step 730,
the reconciler 140 may store charging event information and
the determined energy costs as a record in a reconciliation
table (not shown) of memory 146 associated with the charg-
ing vehicle 120. In step 740, the controller 148 of the recon-
ciler 140 may determine whether each record in the recon-
ciliation table of'the memory 146 associated with a particular
charging vehicle has been read.

[0145] For example, if the billing associated with a cus-
tomer account occurs monthly, records associated with charg-
ing events are added to the reconciliation table in the memory
146 for each charging event during a respective month. The
information in reconciliation table of memory 146 is read out
after the end of the billing period to aggregate billings asso-
ciated with each charging event to the customer account asso-
ciated with the charging vehicle 120. If all records in the
reconciliation table have been read, the reconciliation process
is ended in step 750. If each record in the reconciliation table
is not read, in step 760, the controller 148 of the reconciler
140 may determine whether a customer account associated
with the unique identifier of the charging station 110 or elec-
trical outlet 205 is associated with an active customer
account. If the unique identifier in the current record is not
associated with an active customer account, the record may be
skipped in step 770 and processing may transfer to step 740.
[0146] In step 780, the reconciler 140 may adjust the bill of
the customer account associated with the unique identifier of
the charging station 110 or the electrical outlet 205 based on
charging event information and/or may adjust the bill associ-
ated with the charging vehicle 120. Processing may then
transfer to step 790. For example, the bill adjustment for the
customer account associated with the unique identifier of the
charging station 110 may be based on a fixed adjustment, or
the energy consumed or supplied during the charging event.
In step 790, the reconciler 140 may adjust the current record
to the next record in the reconciliation table of the memory
146 and may transfer processing to block 740.

[0147] Although billing adjustments have been described
as based on consumption to or supply from the MD, it is
contemplated that the adjustment of the billing accounts (as-
sociated with the MD and/or the customer account associated
with the connection of the vehicle) may be based on one or
more of: (1) the energy stored during the charging event; (2)
a time associated with the charging event; (3) VAR support
associated with the charging event; and/or (4) whether the
mobile charging device or a grid manager controls charging
event parameters including, for example, energy draw.
[0148] FIG. 8 is a block diagram illustrating a system 800
for managing energy services in accordance with exemplary
embodiments.

[0149] Referringto FIG. 8, system 800 may include a portal
830, a Telemetry Receiver and Energy Service Dispatcher
(TRESD) 835, a utility portal 840, a Mobile Customer Data-
base (MCD) 845, a Mobile Registration Database (MRD)
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850, a Aggregated Telemetry Database (ATD) 855, a control
processor 860, an ancillary services controller ASC 865, a
billing engine 870, a Payment Subscription and Lease Unit
(PSLU) 875, and a card processor 880.

[0150] A mobile device (MD) dealer 810 (e.g., electric
vehicle dealer) or the MD factory may install MD telemetry
(e.g., vehicle telemetry) including an on-board RFID reader
(and/or barcode reader) in new MDs 815. The MD dealer 810
may install or retrofit smartphones 260 and 815 with RFID or
barcode reading capabilities, for example, by installing: (1)
RFID readers 270 (or barcode readers) in the smartphones
260 and 815 or by using imagers of the smartphone 260 and
815 to capture an image of a bar code. The smartphones 815
may use image recognition software to detect the unique
identifier associated with the bar code in the captured image.
[0151] The MD dealer 810 (or another responsible entity)
including, for example, a MD customer 805 may report (or
register) the installation of the MD telemetry and/or the RFID
reader 129 or 270 associated with a particular MD 120 or
smartphone 815 using the MD registration portal 832 based
on a unique identifier associated with the particular MD 120
or 815. For example, each MD (and/or smartphone) 120 and
815 may have an associated unique identifier which may be
registered by the MD dealer 810 to initially register a new
mobile asset account 896 associated with the MD 120.
[0152] The registration information entered by the MD
dealer 810 (or MD customer 805) to setup the tag reader
identifier of the MD 120 in the MD registration database 850
may be matched to the unique identifier on the tag reader to
verify and to authorize a particular MD customer 805 in the
MD customer portal 831. After the particular MD customer
805 is verified and authorized, the particular MD customer
805 may register each tag identifier (bar code or RFID tag) to
afixed asset account 894 (e.g., customer billing account asso-
ciated with a fixed electric utility meter) via the MD customer
portal 831 in the MD registration database 850.

[0153] The MD customer 805 may associate a credit, debit
or prepayment account 895 to a mobile asset account 896 of
the MD 120 for payment/credit associated with the energy
services of the MD 120. The MD customer 805 may establish
this association in the MD customer database 850 using the
MD customer portal 831. For example, a web browser may be
provided with software to enable the association of the credit
card account 895 with the mobile asset (e.g., MD) account
896 to facilitate payment for or credit to a credit account in
accordance with an agreement for energy services (e.g.,
charging or discharging of the electrical vehicle 120 or other
ancillary services).

[0154] The MD customer 805 or MD user (e.g., electric
vehicle customer) may register for renewable energy ser-
vices, for example, from an electric utility or renewable
energy supplier using portal 830. The renewable energy ser-
vices may include primary services provided by the renew-
able energy source 891 or a power generator including, for
example, charging services to charge the MD 120 or ancillary
services provided by the MD 120 including, for example, (1)
energy supply services by discharging the MD 120; (2) regu-
lating service provided by the MD 120 to regulate the electric
grid 150 in response to power fluctuations caused by the
renewable energy source 891 and/or power generators, (2)
frequency control services provided by the MD 120 to adjust
frequency of the electric grid 150 in response to under fre-
quency or over frequency conditions caused by the renewable
energy source 891 and/or the power generators; and/or (3)
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VAR control services provided by the MD 120 to adjust
power factor in response to a power factor of the electric grid
150 below a threshold level.

[0155] The MDs or smartphones 120 and 815 may provide
tagged connection events (or charging events) (e.g., connec-
tion event information including the unique identifier of the
MD 120 tagged with the unique identifier from the bar code or
the RFID tag 119 or 212 associated with the GCP 105 or 205)
via the TRESD 835 to the ATD 855. The TRESD 835 may
include a plurality of MD telemetry and dispatch units (MDT-
DUs) 835-1, 835-2, .. . 835-N with open or proprietary MD
telemetry/communication standard and device standard for
communication of vehicle telemetry (e.g., real-time or near
real time vehicle telemetry) between the MDs and/or smart-
phones 120 and 815 and respective MDTDUs s 835-1, 835-2, .
.. 835-N. For example, MDTDU-1 835-1 may communicate
with a first group of MDs 120 using a first communication/
device standard and MDTDU-2 835-2 may communicate
with a second group of MDs 120 using a second communi-
cation/device standard.

[0156] The MD 120 may send its tagged connection events
or the smartphone 815 may send the associated MDs 120
tagged connection events to the appropriate MDTDU 835-1,
835-2, or 835-N of the TRESD 835. The TRESD 835 may
provide the tagged connection events to the ATD 855, which
may aggregate the tagged connection events parsed by the
unique identifier of the MD 120 and/or parsed by the unique
identifier from the bar code or RFID tag 119 or 212 associated
with the GCP 105 or 205 (e.g., corresponding to the fixed
asset account 894 of the GCP 105 or 205). The ATD 855 may
format the tagged connection event information into a format
common for storage of the records (e.g., all records) in the
ATD 855.

[0157] The ATD 855 may send the aggregated records of
the connection events to the control processor 860, which
may provide the aggregated connection event information in
the format used by the billing engine 870 to adjust the fixed
asset accounts 894 and bill the mobile asset accounts 896.
[0158] Although the aggregated connection event informa-
tionis shown as being sent via the control processor 860 to the
billing engine 870, it is contemplated that a data interface may
be established between the ATD 855 and the billing engine
870 to send the aggregated connection event information to
the billing engine 870 in a format used by the billing engine
870 to bill customers.

[0159] In certain exemplary embodiments, the billing pro-
cessor may include the billing engine 850 and the ATD 855
(or an aggregation unit). The ATD 855, for example, may: (1)
receive for each connection event an indicator indicating at
least one of: (i) a device (or asset) identifier of the device (or
asset) 120 used during the connection event to realize energy
service; or (ii) a GCP identifier of the GCP 105 or 205 con-
nected to the asset 120 used during the connection event; (2)
identify an account that is associated with the GCP 105 or 205
based the indicator; and (3) aggregate the connection event
information in accordance with the identified accounts such
that the billing engine 870 may adjust the identified accounts
in accordance with (e.g., based on) the aggregated connection
event information associated with the identified accounts.
The ATD 855 may store records. Each of the stored records
may include at least one of: (1) a predetermined account
associated with each respective asset 120 of a fixed asset type
and an asset identifier of the respective asset 120 of a fixed
asset type that identifies the respective asset 120; or (2) an
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account associated with a respective GCP identifier for each
asset 120 of a mobile asset type. The ATD 855, responsive to
the indicator not indicating the GCP identifier, may determine
(e.g., identify) the predetermined account that is associated
with the fixed asset 120 for realizing the energy service during
the connection event. The billing engine 870 may adjust the
predetermined account based on a determined quantity of
energy services realized by the asset 120.

[0160] The billing engine 870 may aggregate the billing for
energy services including charging or ancillary services of the
MD 120 to a separate, aggregated billing account (e.g., the
mobile asset account) associated with the MD 120 (e.g.,
electric vehicle). The MD customer 380 or 805 may receive or
may purchase one or more of: (1) tags (e.g., identification tags
such as RFID tags and/or barcode tags) to retrofit to existing
electrical outlet covers; (2) electrical outlet covers that
include such identification tags and may be retrofit to existing
electrical outlets; and/or (3) electrical outlets that include
such tags for installation. The MD customer 380 or 805 may
install or may retrofit the tags, electrical outlet covers and/or
the electrical outlets at a charging location where charging
may occur and may register each identification tag to the
customer billing account to be associated with the identifica-
tion tag (e.g., a fixed asset account).

[0161] Forexample, auser may register the RFID tag212to
the electric utility meter associated with the GCP 205 or a
utility billing account number via registration software to
uniquely match the RFID tag 212 to the fixed asset account of
the customer (e.g., to associate the RFID tag 212 with the
utility meter serving the GCP 205). The registration may
include logging into the portal 340 or 830 to provide regis-
tration information indicating the correspondence of the
RFID tag to the electric meter or fixed asset account number
via a web browser application.

[0162] In certain exemplary embodiments, the billing
engine 870 may receive the aggregated usage of each electric
vehicle 120 parsed by the tag identifier (associated with a
fixed asset account) via the control processor 860 from the
ATD 855, and the registration information associated with the
tag reader 129 or 270 and the tag identifiers 119 or 212 from
the MD registration database 850.

[0163] The control processor 860 may receive, via the
PSLU 875, credit account (or debit account) information
stored in the MD customer database 845 to indicate the finan-
cial status of the MD 120 (e.g., mobile asset device). For
example, the MD customer 805 may: (1) pay for charging or
be credited for ancillary services by using the MD customer
portal 831 to establish a credit account; (2) check the prepay-
ment amount in the mobile asset account; and/or (3) increase
the prepayment amount using the MD customer portal 831.
The MD customer 805 may initiate or change registered
services, for example, from charging services only to charg-
ing and ancillary services, for example.

[0164] It is contemplated that different types of bundled
services may be offered including, for example: (1) charging
services (e.g., time-of-use charging or real-time or near real-
time control of charging, among others), (2) discharging ser-
vices (e.g., time-of-use discharging or real-time or near real-
time control of discharging, among others); (3) spinning
reserve services; (4) regulation services; (4) VAR support
services; (5) frequency regulation services; (6) capacity ser-
vices; and/or (7) leasing services (for leasing the MD 120 or
ESD 122 of the MD 120). It is contemplated that such ser-
vices may be bundled or may be offered separately and that
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the MD customer 805, via the MD customer portal 831, may
register for any number of different service offerings.

[0165] The billing adjustments (e.g., aggregated billing
adjustments) may be posted by the billing engine 870 to the
mobile asset accounts 896 and to the fixed asset accounts 894
for each MD customer 805 and/or for each fixed asset cus-
tomer associated with a tagged connection event. The PSL.U
875 may receive the aggregated adjustments (e.g., charges or
credits) to the mobile asset accounts 896 for each MD cus-
tomer 805 and may determine other associated charges or
credits for each mobile asset account 896. For example, the
mobile asset account 896 may have one or more fixed charges
(e.g., periodic charges, such as monthly or annual taxes, sub-
scription charges and/or lease charges, among others). The
PSLU 875 may post the fixed charges to the appropriate
mobile asset accounts 896.

[0166] The billing adjustment to a respective mobile asset
account 896 may be a cost or a credit depending on whether
the MD 120 in aggregate had a credit or a cost for energy
services realized during the billing period.

[0167] In certain exemplary embodiments, the billing
engine 870 may provide the aggregated adjustments to the
PSLU 875 and the PSL.U 875 may post the fixed charges and
the aggregated billing adjustments to the mobile asset
accounts 896.

[0168] The card processor 880 (e.g., credit, debit and/or
prepayment processor) may interface with external financial
accounts (e.g., leasers financial accounts 890 and/or MD
financial accounts 895) to debit or credit such accounts for the
services provided between the MD 120 and system 800. In
certain exemplary embodiments, it is contemplated that the
MD customer 805 may maintain a prepayment credit in the
mobile asset account 896 which may be maintained by auto-
matic charges to the MD financial account 895.

[0169] The billing engine 350 or 870 and/or the PSL.U 875
may update the MD customer database 845 in real time,
periodically or, as requested via the portal 830 regarding
billing information (e.g., including account balance, energy
service usage by service offering, and/or reconciliation of
renewable resource telemetry 892, among others). For
example, the update information may include: (1) the con-
nection event information; (2) the associated energy services
realized at each connection event; and (3) if renewable energy
sources 891 are associated with a connection event, the type,
quantity, and price of the renewable energy sources 891 real-
ized by the MD 120 during the connection event. Ifthe service
offering is base on real-time pricing of the service, the price
may be determined by the control processor 860 based on
pricing signals sent from the utility operator 825 via the ASC
865 or from the renewable resource telemetry 892 of a renew-
able energy source 891.

[0170] In certain exemplary embodiments, the utility
operator 825 may set a price for each energy service offered
and may negotiate with power generators, renewable energy
sources and/or demand side generators and consumers to
satisfy the offered energy services. The utility operators 825
may communicate the service offering to the billing engine
350 or 870 and/or the PSLU 875 and may provide billing
information directly to the portal 830 upon an authenticated
MD customer’s request.

[0171] The MD customer portal 831 may also provide
information regarding the subscription for one or more ser-
vices, the terms of the subscription, lease of equipment under
the subscription, the location, date and time of each connec-
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tion event and/or adjustments for the fixed asset accounts 894
for each connection event, among others. It is contemplated
that other information may additionally or, in the alternative,
be provided from the portal 830 including other information
regarding each connection event such as: (1) the meter iden-
tifier; (2) the MD identifier; (3) the RFID or barcode identi-
fier; and/or (4) the plug identifier associated with a respective
connection event.

[0172] The MD customer portal 831 may be configured to
enable downloading of the information in one or more com-
mon formats (e.g., to enable the customer to view and/or
analyze to information on a computer) including, for
example, sending the information to the MD controller 820
(e.g., in the MD 120) for display to the MD customer 805
and/or for analysis by the MD controller 820 to improve
operating efficiency of'the MD 120 for future energy services
to be realized. The MD customer portal 831 may be config-
ured to directly provide viewing and/or analysis of energy
services information via a web browser for each connection
event, for each energy service over a time specified by the MD
customer 805 or in aggregate for the MD customer 805 (e.g.,
for a plurality of energy services or for all energy services)
based on, for example, user input from the web browser.
[0173] FIG. 9 is a flowchart illustrating a method 900 of
managing at least one renewable energy source 891 in accor-
dance with exemplary embodiments.

[0174] Referring to FIG. 9, the method 900 may include
managing the at least one renewable energy source 891 for
supply of power via the electric grid 150. In step 910, the
renewable energy source 891 may supply power to MDs 120
viathe electric grid 150. In step 920, the control processor 860
may control the balancing of the power realized by the MDs
120 with the supply of power from the renewable energy
source 891 using real-time or near real-time telemetry infor-
mation from: (1) the MD controllers 820 of the MDs 120 and
from the renewable resource telemetry 892. The control pro-
cessor 860, for example, may control the power realized by
the MDs 120. For example, power output changes from the
renewable energy sources 891 measured by the renewable
resource telemetry 892 may be offset by controlling the
power realized by the MDs 120 connected to the GCPs 105
and/or 205 such that the MDs 120 (e.g., a portion or all of the
MDs 120) are controlled to: (1) reduce power consumption
from the electric grid 150; (2) increase the power consump-
tion from the electric grid 150; (3) reduce power supplied to
the electric grid 150; and/or (4) increase the power supplied to
the electric grid 150.

[0175] The renewable resource telemetry 892 may aggre-
gate telemetry information into a common format from any
number of renewable energy sources 891 and may send the
renewable resource information in the common format to the
control processor 860. The renewable resource information
may include a regulation signal, output power, power factor,
and/or frequency measurements for the renewable energy
sources 891. The control processor 860, for each respective
MD 120 used for balancing of the power on the electric grid
150 (e.g., the MDs 120 connected to the GCPs 105 or 205),
may: (1) determine an operating condition (e.g., operating
point or set point) for the respective MD 120 in accordance
with the measured power; and (2) send the determined oper-
ating condition to the respective MD 120 via the appropriate
MDTDU 835-1, 835-2, . . . 835-N. The MDs 120 that receive
their determined operating condition may adjust their current
operating condition to the determined operating condition.
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[0176] For example, the control processor 860 may con-
tinuously monitor the measured power from the renewable
energy source 891 and may: (1) periodically (e.g., repeatedly
and/or continuously) determine the operating conditions for
the respective MDs 120; and (2) send the determined operat-
ing conditions to the respective MDs 120 via the appropriate
MDTDU 835-1, 835-2, . . . 835-N. The control processor 860
may control the adjustment of the current operating condition
of the respective MDs 120 to the determined operating con-
dition for the respective MDs 120 such that the aggregate
power realized by the MDs 120 follows or substantially fol-
lows the power output from the renewable energy source or
sources 891 measured by the renewable resource telemetry
892.

[0177] Insomeexemplary embodiments the determination,
sending and adjustment operations may be repeated based on
the measured power from the renewable energy source 891
such that the aggregate power realized by the MDs 120 sub-
stantially follows the generation (output) from the renewable
energy source 891.

[0178] In certain exemplary embodiments, the control pro-
cessor 860 may monitor power from the renewable energy
source 891, for example, as a signal from the renewable
resource telemetry 892. The control processor 860 may send
a signal to each MD 120 used to balance the supply of power
on the electric grid 150 to control (e.g., to adjust) the power
realized by those MDs 120.

[0179] Although processing of the determined operating
conditions is disclosed as occurring at the control processor
860, it is contemplated that it may occur at the MDTDU 835.
In this exemplary embodiment, the control processor 860
may assign aggregated operating points for each of the MDT-
DUs 835-1, 835-2, . . . 835-N such that each respective MDT-
DUs 835-1,835-2, ... 835-N may determine operating points
for their registered MDs 120 that are connected to the electric
grid 150 based on the assigned, aggregated operating point
for each MDTDUs 835-1, 835-2, . . . 835-N. In certain exem-
plary embodiments, the MDTDUs 835-1, 835-2, . . . 835-N
may each send (e.g., periodically or continuously) to the
control processor 860 an estimated range for their aggregated
operating point (e.g., the power (or power profile over time) to
be realized by their aggregated MDs 120) so that the control
processor 860 may determine the proper assignment of aggre-
gated operating points for each of the MDTDUs 835-1, 835-
2,...835-N.

[0180] The MD controller 820 via the meter device may
validate with the appropriate MDTDUs 835-1, 835-2 . . .
835-N and/or the control processor 860 that the MDs 120
actually adjusted their current operating conditions to the
determined operating conditions. It is contemplated that the
contractual arrangements between or among the utility opera-
tor 825, the renewable energy sources 891, the control pro-
cessor 860, the MDTDUSs 835-1, 835-2, . . . 835-N and/or the
MDs 120 may include contractual incentives for adjusting
and/or penalties for not adjusting the current aggregated oper-
ating points to the determined aggregated operating points to
follow the power supply curve of the renewable energy
sources 891.

[0181] Incertainexemplary embodiments, the MD control-
ler 820 (or CMS 123) may include a communication module
(e.g., transceiver 127) for communication to MDTDUs 835-
1, 835-2, . .. 835-N or reconciler 140 for reporting the iden-
tifier (e.g., RFID or barcode identifier) associated with the
GCP 105 or 205 to establish a location of the MD or mobile
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asset 120 at the GCP 105 or 205 on the electric grid 150, and
to receive one or more operating conditions for realizing the
energy service. The received operating conditions may be
based on the established location of the MD (or mobile asset)
120 on the electric grid 150. The MD controller 820 (or CMS
123) may also include a processor (e.g., controller 128) for
operating the mobile asset 120 in accordance with the
received one or more operating conditions to realize the
energy service.

[0182] The communication module 127 may receive a sig-
nal indicating one or more energy services that are offered to
the mobile asset 120 and the processor 128 may select one of
the offered energy services, as the energy service to be real-
ized. The processor 128 may be in direct or indirect commu-
nications (e.g., via MDTDU 835-1, 835-2, or 835-N) with the
ASC or Energy Service Controller (ESC) 865 such that the
processor 128 and the ASC or ESC 865 (e.g., controller 867)
may negotiate (set) a quantity of the selected energy service to
be realized.

[0183] In certain exemplary embodiments, the ESC 865
may include a processor 148 or 867 and a communication unit
147 for receiving from the mobile asset 120 an indicator. The
processor 148 or 867 may: (1) determine a location of the
mobile asset 120 on the electric grid 150 based on the indi-
cator received by the communication unit 147; (2) determine
one or more operating conditions for realizing the energy
service in accordance with at least operating constraints asso-
ciated with the determined location of the mobile asset 120 on
the electric grid 150. The communication unit 147 may send
to the mobile asset 120 the determined one or more operating
conditions for realizing the energy service.

[0184] In certain exemplary embodiments, the communi-
cation unit 147 may receive an indicator indicating one of: (1)
an identifier of the asset (e.g., when the asset is of a fixed asset
type); or (2) the identifier of the GCP 105 or 205 connected to
the asset 120 (e.g., when the asset is of a mobile asset type).
The processor 148 may model the electric grid 150 in the
vicinity of a predetermined location of the electric grid 150
when the indicator indicates the asset 120, as a fixed asset
type, or may model the electric grid 150 in the vicinity of the
location of the GCP 105 or 205 of the electric grid 150 when
the indicator indicates the identifier of the GCP 105 or 205
connected to the asset 120.

[0185] The control processor 860 and/or the MDTDUs
835-1, 835-2, ... 835-N may select the determined operating
condition of each respective MD (or mobile asset) 120 such
that at least the operating constraints of the electric grid 150
and/or each of the MDs 120 may not be exceeded (e.g., may
be satisfied).

[0186] In certain exemplary embodiments, the control pro-
cessor 860 may be distributed processing in other devices in
the system 800, may be a plurality of processors associated
with: (1) different renewable energy sources 891; (2) different
MDTDUs 835-1, 835-2, . . . 835-N; (3) different geographic
areas or operating regions of the electric grid 150; and/or (4)
different billing engines 870, among others. For example, the
system 800 may include any number of: (1) utility operators;
renewable energy sources 891, MDTDUs 835; ASCs 865,
billing engines 870, and/or databases 845 and 850.

[0187] In certain exemplary embodiments, in response to
the power output changes from the renewable energy sources
891 decreasing, the control processor 860 or the MDTDUs
835-1, 835-2, . . . 835-N may: (1) select one or more of the
MDs 120 that do not have operating constraints which pre-
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vent: (i) a reduction of the power consumption by the MDs
120 from the electric grid 150; and/or (ii) an increase of the
power supplied by the MDs 120 to the electric grid 150 and
(2) control an adjustment of the power realized by the selected
one or more MDs 120 to offset the decreasing power output
from the renewable energy sources 891.

[0188] In various exemplary embodiments, in response to
the power output changes from the renewable energy sources
891 increasing, the control processor 860 or the MDTDUs
835-1, 835-2, . . . 835-N may: (1) select one or more of the
MDs 120 that do not have operating constraints which pre-
vent: (i) an increase of the power consumption by the MDs
120 from the electric grid 150; and/or (ii) a decrease of the
power supplied by the MDs 120 to the electric grid 150; and
(2) control the adjustment of the power realized by the
selected one or more MDs 120 to offset the increasing power
output from the renewable energy sources 891.

[0189] Itis contemplated that the renewable energy source
891 may include one or more of: (1) a wind generator; (2) a
hydroelectric generator; (3) a geothermal generator; (4) a
wave generator; (5) a current generator; (6) a photovoltaic
generator; and/or (7) a solar thermal generator.

[0190] Although the measured power from the renewable
energy sources 891 is disclosed as offset using the MDs 120,
any portion of the measured power may be offset. For
example, the electric grid 150 may include one or more
energy storage units and the balancing of the power realized
by the MDs 120 with the supply of power from the renewable
energy sources 891 may be based on the power output by the
renewable sources 891 including power consumed or sup-
plied by the one or more energy storage units (e.g., net of the
contributions from electric grid-connected energy storage
units).

[0191] In certain exemplary embodiments, the balancing of
the power realized by the MDs with the supply of power from
the renewable energy source 891 may include the control
processor 860 or the MDTDU s 835-1, 835-2, ... 835-N: (1)
modeling the supply of power realizable by each respective
MD 120 based on operating constraints of the electric grid
150 and operating constraints of the MD 120, as model
results; (2) aggregating the model results for each respective
device 120, as an aggregated model result; and (3) comparing
the aggregated model result to the measured output of the
renewable energy resources 891 or electric grid 150 to deter-
mine an adjustment to the power realized by each of the
respective MDs 120.

[0192] FIG. 10 is a flowchart illustrating a method 1000 of
managing renewable energy services in accordance with
exemplary embodiments.

[0193] Referring to FIG. 10, the method 1000 may manage
renewable energy services for plug in-vehicles 120. In step
1010, the control processor 860 or the billing engine 870 may
identify a fixed asset account 894 that is associated with the
GCP 105 or 205 used by at least one plug-in electric vehicle
120 for realizing power during a connection event. In step
1020, the plug-in electric vehicle 120 may determine a quan-
tity of the energy realized during the connection event. In step
1030, the billing engine 870 using connection event informa-
tion from the plug-in electric vehicle 120 or smartphones 815
associated with the plug-in electric vehicle 20 may adjust the
identified fixed asset account 894 based on the energy real-
ized by the plug-in electric vehicle 120 during the connection
event.
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[0194] FIG. 11 is a flowchart illustrating a method 1100 of
managing renewable energy services in accordance with
other exemplary embodiments.

[0195] Referring to FIG. 11, in step 1110, one or more
plug-in electric vehicles 120 may be registered via MD reg-
istration portal 832 of the portal 830 to a renewable energy
account and the registration stored in MD registration data-
base 850. The registration may be completed by the MD
dealer/leaser 810 or the MD customer 805 using, for example,
unique security codes associated with the plug-in electric
vehicle 120.

[0196] Instep 1120, the plug-in electric vehicle 120 may be
charged at a plurality of the GCPs 105 and/or 205 associated
with respectively different fixed asset accounts 894, as a
plurality of charging events. In step 1130, the MDTDU 835,
the ATD 855 or the control processor 860 may aggregate the
energy consumed by the plug-in electric vehicle 120 during
the plurality of charging events (e.g., for a billing period) and,
in step 1140, the PSLU 875 and/or billing engine 870 may bill
the renewable energy account 896 (e.g., mobile asset account)
based on the aggregated energy consumed.

[0197] Although FIG. 11 refers to the charging of a plug-in
electric vehicle 120, it is contemplated that the plug-in elec-
tric vehicle 120 may be provided with or may provide other
energy services including ancillary energy service such as
discharging to the electric grid 150 and grid regulation ser-
vices, such as frequency regulation service and spinning
reserve service, among others.

[0198] Although one MD controller 820 is shown provid-
ing tagged connection events, it is contemplated that tagged
connection events may be received from any number of elec-
tric vehicles with vehicle telemetry.

[0199] FIG. 12 is a flowchart illustrating a method 1200 of
managing energy services in accordance with exemplary
embodiments.

[0200] Referring to FIG. 12, the method 1200 may manage
energy service for a first type of asset 120 (e.g., mobile assets)
that are connected to the GCPs 105 and/or 205. In step 1210,
a respective asset of a first type 120 (e.g., a mobile asset or
MD) may report an identifier associated with a GCP 105 or
205. The identifier may establish a location of the respective
asset of the first type 120 at the GCP 105 or 205 on the electric
grid 150. In step 1220, the respective asset of the first type 120
may receive one or more operating conditions for realizing
the energy service. The received operating conditions may be
based on the established location of the respective asset of the
first type 120 on the electric grid 150. In step 1230, the
respective asset of the first type 120 may be operated in
accordance with the received one or more operating condi-
tions to realize the energy service.

[0201] It is contemplated that different classes or types of
assets may be established such that operations for energy
services associated with different classes or types may vary.
For example, the assets may be classified into mobile and
fixed assets based on the mobility of an asset (e.g., whether
the asset can move from one GCP 105 or 205 to another GCP
105 or 205). As other examples, the assets may be classified
based on energy storage/consumption capability, ramp rates,
time-of-use, and/or energy service capabilities, among oth-
ers.

[0202] In certain exemplary embodiments, a mobile asset
120 may receive a signal indicating one or more energy ser-
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vices that are offered to the mobile asset 120 and the mobile
asset 120 may select one of the offered energy services, as the
energy service to be realized.

[0203] In various exemplary embodiments, the mobile
asset 120 in communication with (e.g., negotiating with) the
ASC 865 may set a quantity of the selected energy service to
be realized and the ASC 865 may control (e.g., provide oper-
ating conditions for) the mobile asset 120 to achieve the set
quantity of the selected energy service.

[0204] The energy services (or ancillary services) offered,
for example, may include: (1) a serviceto provide power from
the mobile asset 120 to the GCP 105 or 205; (2) a spinning
reserve service from the mobile asset 120; (3) a frequency
support service from the mobile asset 120; (4) a regulation
service from the mobile asset 120; and/or (5) a VAR support
service from the mobile asset 120.

[0205] In certain exemplary embodiments, the ASC 865
may establish the location of the mobile asset 120 at the GCP
105 or 205 on the electric grid 150, may determine the one or
more operating conditions for realizing the energy service
based on at least the established location of the mobile asset
120 on the electric grid 150 (e.g., electrical connection of the
mobile asset 120 to the electric grid 150), and may send to the
mobile asset 120 the determined one or more operating con-
ditions for realizing the energy service. The one or more
operating conditions may be determined in accordance with
at least one operating constraint associated with the location
of the mobile asset 120 on the electric grid 150.

[0206] FIG. 13 is a flowchart illustrating a method 1300 of
managing energy services in accordance with further exem-
plary embodiments.

[0207] Referring to FIG. 13, the method 1300 may manage
energy service for the mobile asset 120 connected to the GCP
105 or 205 of the electric grid 150. In step 1310, the ASC 865
(or ESC) may receive an indicator indicating, for example, an
identifier for the GCP 105 or 205 connected to the asset 120
or the identifier of the asset itself. In step 1320, the ASC or
ESC 865 may reference the indicator to determine a vicinity
of'the asset on the electric grid 150. For example, the indicator
may be matched with identifiers in the lookup table 866.
[0208] In step 1330, the ASC or ESC 865 may generate a
control signal including control information (or operation
conditions) for realizing the energy service. The control sig-
nal information may be based on operating constraint of the
electric grid 150 in a vicinity of the asset 120 and operating
constraint indicated by the received indicator. For example,
the ASC or ESC 865 may model the electric grid 150 in a
vicinity of the location of the mobile asset 120 based on the
present operating parameters/conditions of the electric grid
150 (e.g., the voltages and/or currents at different points on
the electric grid 150 and the electrical properties of the com-
ponents of the electric grid 150 (e.g., I-V characteristics,
thermal characteristics, maximum steady-state ratings and/or
peak ratings (operating currents and voltages), among oth-
ers))). The vicinity of the location of the mobile asset gener-
ally refers to a portion of the electric grid 150 electrically
surrounding the mobile asset 120 that is sufficiently large to
ensure that operation of the mobile asset 120 within the estab-
lished operating conditions does not cause operational fail-
ures of grid equipment or the mobile asset 120. The modeling
by the ASC or ESC 865 may determine the energy services to
be supplied or consumed by the mobile asset 120 to operate
the electric grid 150 in the vicinity of the GCP 105 or 205 at
nominal voltages and/or current levels without exceeding
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ratings of the equipment (e.g., transformer and line ratings) in
the electric grid 150 and/or without exceeding ratings for the
mobile asset 120.

[0209] Themodeling may include simulations to verify that
the mobile asset 120 may: (1) charge or discharge at a par-
ticular level or within a particular range of levels within
operating constraints of the electric grid 150 (such that over-
current, and/or overvoltage or undervoltage conditions,
among others, do not occur on the electric grid 150); and/or
(2) provide particular services (such as frequency stability,
VAR support, voltage regulation, or/and voltage support,
among others). The ASC or ESC 865 may obtain further
operating constraints from the mobile asset 120 and may
provide operating conditions (or operating set points) for the
mobile asset 120 in accordance with the operating constraints
obtained from the mobile asset 120 and/or the operating con-
straints of the electric grid 150. For example, the mobile asset
120 may constrain the charging of the mobile asset 120 to: (1)
aparticular time-of-day; (2) a maximum charging current; (3)
a maximum charging capacity; and/or (4) different charging
ordischarging ranges based on charge level of the ESD 122 or
based on expected use of the mobile asset 120.

[0210] In step 1340, the ASC or ESC 865 may send to the
mobile asset 120, the control signal.

[0211] Incertain exemplary embodiments, the ASC or ESC
865 may include the lookup table 866 (or database) for storing
records. Each of the records may include (1) an identifier
associated with a respective GCP 105 or 205; and (2) a loca-
tion (e.g., electrical connection) of the respective GCP 105 or
205 on the electric grid 150. The ASC or ESC 865 may
reference the location of the mobile asset 120 on the electric
grid 150 based on an identifier of the GCP 105 or 205 received
from the mobile asset 120 by using the lookup table 866. For
example, the lookup-table 866 may associate the respective
GCP 105 or 205 with a point on the electric grid (e.g., a
low-voltage side transformer connection). The ASC or ESC
865 may control the operating conditions of the mobile asset
120 in accordance with the modeling results.

[0212] FIG. 14 is a flowchart illustrating a method 1400 of
managing energy services in accordance with other exem-
plary embodiments.

[0213] Referring to FIG. 14, the method 1400 may manage
energy services for the mobile asset 120 connected to the
GCP 105 or 205 during a connection event. In step 1410, the
mobile asset or mobile assets 120 may determine a quantity of
the energy services realized during the connection event. In
step 1420, the control processor 860 may identify an account
associated with the GCP 105 or 205 used during the connec-
tion event by matching an identifier associated with the GCP
105 or 205 (e.g., of the RFID or barcode tag 212) with the
associated fixed (billing) account via the MRD 850. In step
1430, the billing engine 870 may adjust the identified account
based on the quantity determined by the mobile asset 120.

[0214] In various exemplary embodiments, the identifica-
tion of the account that is associated with the GCP 105 or 205
includes: positioning an identification module 129 or 270 in
an operating range of an identification tag 119 or 212 associ-
ated with the GCP 105 or 205 that is used by the respective
asset 120 for the energy service during the connection event;
reading, by the identification module 129 or 270 from the
identification tag 119 or 212, the identifier of the GCP 105 or
205; and referencing the identifier of the GCP 105 or 205 with
the account that is associated with the GCP 105 or 205.
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[0215] Incertain exemplary embodiments, the mobile asset
120 may be registered to a mobile asset account 896 and may
determine further quantities of energy services realized dur-
ing further connection events such that the realized energy
services of the mobile asset 120 may be aggregated for billing
of the mobile asset account 896.

[0216] FIG. 15 is a flowchart illustrating a method 1500 of
managing energy services in accordance with additional
exemplary embodiments.

[0217] Referring to FIG. 15, the method 1500 may manage
energy service for an asset 120 connected to the GCP 105 or
205 of the electric grid 150. In step 1510, the ASC or ESC 865
may receive from the asset 120 (e.g., a mobile asset or a fixed
asset) an indicator indicating at least one of: (1) an identifier
associated with the asset 120; or (2) an identifier of the GCP
105 or 205 connected or coupled to the asset 120. In step
1520, the ASC or ESC 865 may determine a location of the
asset 120 on the electric grid 150 based on the received
indicator (for example, using the lookup table 866). In step
1530, the ASC or ESC 865 may determine one or more
operating conditions for realizing the energy service based on
atleast the determined location of the asset 120 on the electric
grid 150. In step 1540, the ASC or ESC 865 may send to the
asset 120, the determined one or more operating conditions
for realizing the energy service.

[0218] Instep 1550, the ATD 855 or billing engine 870 may
identify an account that is associated with the GCP 105 or 205
based on the indicator. In step 1560, the billing engine 870
may adjust the identified account based on a quantity of
energy services realized by the asset 120 in accordance with
the determined one or more operating conditions.

[0219] For example, the indicator may indicate the asset
identifier of the asset 120 and that the asset is stationary,
substantially non-moveable or fixed asset or may indicate the
identifier of the GCP 105 or 205 for the asset 120 and that the
asset is amobile asset (e.g., capable of moving from one GCP
105 or 205 to another GCP 105 or 205). Responsive to an
indication of the asset identifier, the ASC or ESC 865 may
search in the look-up table 866 for a predetermined location
associated with the asset identifier.

[0220] In various exemplary embodiments, the ASC or
ESC 865 may send a signal indicating one or more energy
services that are offered to the asset 120 and may receive from
the asset 120 a selection of one of the offered energy services,
as the energy service to be realized. The selection may be
automatic (e.g., without user intervention) based on the oper-
ating status of the asset 120 or the selection may be by a user
via a service notification, for example, using the smartphone
815 or via a display of the asset 120.

[0221] In certain exemplary embodiments, the asset 120
(e.g., fixed or mobile asset) may receive one or more operat-
ing conditions from the ASC or ESC 865 for realizing the
energy service. The received operating conditions may be
based on one of: (1) a predetermined location of the asset 120,
for example, when the asset is a fixed asset; or (2) the location
associated with the GCP 105 or 205 connected to the asset
120, for example, when the asset 120 is a mobile asset.
[0222] FIG. 16 is a flowchart illustrating a method 1600 of
managing energy services in accordance with further exem-
plary embodiments.

[0223] Referring to FIG. 16, the method may manage
energy service for a plurality of assets 120 of different types
connected to the GCPs 105 and/or 205. In step 1610, a respec-
tive asset 120 of the plurality of assets 120 may determine a
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quantity of the energy service realized by the respective asset
120 during a connection event. In step 1620, responsive to the
respective asset 120 being of a first type (e.g., a mobile type),
detecting an identifier of the GCP 105 or 205 that identifies
the GCP 105 or 205 associated with the respective asset 120
of the first type used for the connection event. In step 1630,
the respective asset 120 may send connection event informa-
tion including, for example, at least one of: (1) the determined
quantity of the energy service and the asset identifier that
identifies the respective asset 120 responsive to the respective
asset 120 not being of the first (mobile) asset type; or (2) the
determined quantity of the energy service and the detected
GCP identifier, responsive to the respective asset 120 being of
the first (mobile) asset type.

[0224] In certain exemplary embodiments, the quantity to
be realized of the selected one of the energy services may be
set: (1) by the asset 120; (2) by the ASC or ESC 865; or (3) via
negotiation of the ASC or ESC 865 and the asset 120 such that
the ASC or ESC 865 may then control the respective asset 120
to achieve the set quantity of the selected energy service.
[0225] In certain exemplary embodiments, responsive to
(or when) the connection event information does not includ-
ing the GCP 105 or 205 identifier, the ASC or ESC 865 may
identify a predetermined account that is associated with the
respective asset 120 for realizing the energy service during
the connection event; and the billing engine 870 may adjust
the predetermined account based on the quantity determined
by the respective asset 120.

[0226] FIG. 17 is a flowchart illustrating a method 1700 to
manage renewable energy services in accordance with yet
other exemplary embodiments.

[0227] Referring to FIG. 17, the method 1700 may manage
energy service for a plurality of the assets 120 of different
types connected to GCP 105 or 205. In step 1710, the respec-
tive asset 120 may report connection information including
an asset identifier of the respective asset 120 (responsive to
the respective asset 120 being connected to the GCP 105 or
205). In step 1720, the respective asset 120 may receive one or
more operating conditions for realizing the energy service.
The received operating conditions may be based on a prede-
termined location of the respective asset 120 on the electric
grid 150. In step 1730, the respective asset 120 may be oper-
ated in accordance with the received one or more operating
conditions to realize the energy service.

[0228] FIG. 18 is a flowchart illustrating a method 1800 to
manage energy services in accordance with yet additional
exemplary embodiments.

[0229] Referring to FIG. 18, the method 1800 may manage
energy service for a mobile asset 120 connected to the GCP
105 or 205 of an electric grid 150. In step 1810, the ASC 865
may receive an identifier associated with the GCP 105 or 205
connected to the mobile asset 120. In step 1820, the ASC 865
may determine a location of the mobile asset 120 on the
electric grid 150 based on the received identifier. In step 1830,
the ASC 865 may determine one or more operating conditions
for realizing the energy service in accordance with at least
operating constraints associated with the determined location
of'the mobile asset 120 on the electric grid 150. In step 1840,
the ASC 865 may send to the mobile asset 120 the determined
one or more operating conditions for realizing the energy
service.

[0230] FIG. 19 is a flowchart illustrating a method 1900 to
manage an electric grid in accordance with other exemplary
embodiments.
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[0231] Referring to FIG. 19, the method 1900 may manage
the energy services of electric grid 150 having a plurality of
MDs 120. The MDs 120 may include an energy storage unit
122 and may be connected to a respective GCP 105 or 205 to
realize energy services. In step 1910, each respective MD 120
may report a connection of the respective MD 120 to the GCP
105 or 205 and constraints of the respective MD 120 for
realizing the energy services. In step 1920, the MD 120 may
receive authorization for the energy services to be realized
based on at least the reported constraints from the respective
MD 120. In step 1930, the MD 120 may realize the authorized
energy services.

[0232] In certain exemplary embodiments, the ASC 865
may determine constraints of the electric grid 150 for realiz-
ing the energy services based on the GCP 105 or 205 associ-
ated with the connection. For example, the ASC 865 may
provide authorization to the MD 120. The authorization may
include setting the energy services to be realized based on the
reported constraints from the MD 120 and the determined
constraints determined by the ASC 865.

[0233] In certain exemplary embodiments, the MD 120
may permit the realizing of the energy services in response to
energy services that satisfy the reported constraints and may
block realizing of the energy services in response to energy
services that do not satisfy the reported constraints. For
example, the authorizing of the energy services to be realized
for each respective MD 120 may include modeling, by a
modeling unit, behaviors of the plurality of connected MDs
120 and the electric grid 150 to determine the energy services
to be realized by each respective, connected MD 120.
[0234] Although exemplary embodiments have been
described in terms of a mobile device, a mobile asset or a
plug-in electric vehicle having an energy storage device, it is
contemplated that such assets may not include an energy
storage device. In such cases, the mobile asset may adjust
current draw from the electric grid to provide energy services
to the electric grid.

[0235] Although exemplary embodiments have been
described in terms of a mobile device, a mobile asset or a
plug-in electric vehicle, it is contemplated that other assets,
such as fixed assets (e.g., substantially non-movable asset)
may be offered energy services. It is also contemplated that a
mixture of asset (e.g., fixed and mobile) may be offered such
energy services to allow the assets (all of the assets) of a
particular entity to be offered energy service regardless of the
GCP of the assets.

[0236] FIG. 20 is a block diagram illustrating a system
using the exemplary adapter in accordance with exemplary
embodiments.

[0237] Referring to FIG. 20, the adapter 2010 may include:
(1) an adapter housing 2020; (2) an electric grid connector
2030 for selectively coupling to or decoupling from the elec-
tric grid 150 via the electric outlet or the GCP 105 or 205; (3)
an electric device connector 2040 for selectively coupling to
or decoupling from the electric device 120 (or electric asset
including, for example, fixed or mobile asset types); and (4)
embedded circuitry 2050 including a processing unit 2060
and a metering unit 2052. The processing unit 2060 may
include, a communication unit 2053, a timing unit 2054,
memory 2055, and an identification unit 2056 and a processor
2057. In an embodiment, the electric grid connector 2030
comprises RFID reader 129. The electric grid connector 2030
and the electric device connector 2040 may be directly con-
nected to form a feed through connection therebetween. For
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example, the adapter 2010 may be disposed intermediate to
the GCP 105 or 205 and the electric device 120 and may
include the electric grid connector 2030 (e.g., a first matting
connector) configured to selectively, electrically couple to the
GCP 105 or 205 and the electric device connector 2040 (e.g.,
a second matting connector) electrically coupled to the first
matting connector. The second matting connector may be
configured to selectively, electrically couple to the electric
device 120. The embedded circuitry 2050 may be an inte-
grated circuit or may include a plurality of interconnected
circuits.

[0238] The processor 2057 may control operations of the
adapter 2010. For example, the processor may control moni-
toring, by the metering unit 2052, of the energy services
realized (e.g., the power consumption or supply of power by
the electric device 120). The processor may be connected (or
coupled) to the other units, such as the metering unit 2052, the
communication unit 2053, the timing unit 2054, the memory
2055, and the identification unit 2056) separately for control
and communications of these units.

[0239] Although the processor 2057 is shown separately
coupled to the metering unit 2052, the communication unit
2053, the timing unit 2054, the memory 2055, and the iden-
tification unit 2056, it is contemplated that alternatively a
shared communication bus may be used.

[0240] In certain exemplary embodiments, the processor
2057 may communicate (e.g., bi-directional communica-
tions) externally with other device (e.g., the reconciler 140,
ESC 865 and/or the electric device 120) via the communica-
tion unit 2053. For example, the processor may communicate
with the electric device 120 to receive operating constraints
and/or operating information (e.g., any operating constraints,
operational parameters or other operational information,
among others) of the electric device 120 such as: (1) state-of-
charge constraints; (2) charging current constraints; (3) volt-
age constraints; (4) temperature constraints; (5) present state-
of-charge; (6) present voltage; and/or (7) present thermal
reading, among others. The communication unit 2053 may
receive the operating constraints or operating information of
the electric device 120 in a first communication protocol of
(e.g., recognized and used by) the electric device 120 and may
either relay (e.g. directly report without processor 2057 inter-
vention) the operating constraints and/or operating informa-
tion of the electric device 120 to the reconciler 140 (e.g., when
the communication protocol of the reconciler 140 is the same
as the first communication protocol of the electric device 120)
or may translate (e.g., convert) the operating constraints and/
or operating information of the electric device 120 into a
second communication protocol of the reconciler 140 (e.g.,
when the communication protocol of the reconciler 140 is not
the same as the communication protocol of the electric device
120). In this way, the adapter 2010 may provide a communi-
cation protocol conversion to enable electric devices 120 of a
particular communication protocol to communicate with rec-
oncilers 140 of new or different communication protocols.
[0241] In response to the reports of the operating con-
straints (and/or operating information) by the communication
unit 2053 from the adapter 2010, the reconciler 140 or the
ESC 865 may send to the communication unit 2053 of the
adapter 2010 an energy service signal indicating one or more
operating points (e.g., set points or operating conditions) for
operation of the electric device 120. The communication unit
2053 may communicate the indicated one or more operating
set points to the electric device 120 via the communication
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protocol of the electric device 120. The energy service signal
may be updated based on an anticipated energy service level
of'the electric device 120. The communication unit 2503 may
communicate the updated or adjusted one or more operating
set points to the electric device 120.

[0242] In certain exemplary embodiments, the anticipated
energy service level may be determined by the reconciler 140
or the ESC 865 based on at least the reported quantity of the
energy service realized by the electric device 120 and the
reported operating constraints of the electric device 120. The
anticipated energy service level may be further determined
based on reported quantity of the energy service anticipated
for the electric grid 150 and/or reported operating constraints
of the electric grid 150.

[0243] Inresponseto or after receiving the reported electric
device information (e.g., the quantity of the energy service
realized by the electric device 120 and/or the operating con-
straints (e.g., including current, voltage and/or thermal con-
straints) of the electric device 120), the reconciler 140 or ESC
865, based on the electric device information, may determine
and may control power consumption to or supply of power
from the electric device 120 and/or a charging or discharging
profile of the electric device, for example: (1) to manage (or
reduce) the charging time of the ESD 122; (2) to ensure
charging or discharging safety of the ESD 122; and/or (3) to
maintain the ESD’s operational life (e.g., battery life).
[0244] The metering unit 2052 may be configured to be
disposed in the adapter housing 2020 and may measure: (1)
one or more voltages associated with (e.g., between or
among) the power conductors of the electric device 120; (2)
one or more currents associated with (e.g., flowing through)
the power conductors of the electric device 2010.

[0245] In certain exemplary embodiments, the metering
unit 2052 may include one or more current sensors (such as
current transformers (CTs) and/or Hall sensors, among oth-
ers), one or more voltage sensors (such as potential trans-
formers (PTs) and/or voltage probes, and/or one or more
thermal probes, among others.

[0246] In certain exemplary embodiments, the voltages
and/or the currents may be measured at the power conductors
of the electric device 120. In alternative exemplary embodi-
ments, the voltages and/or currents may be measured from the
conductors disposed in the adapter 2010 that connects the
electric grid connector 2030 and the electric device connector
2040.

[0247] The metering unit 2052 may measure a quantity of
energy services realized by the electric device 120. For
example, in response to a selection of an energy service which
charges or discharges the electric device 120, the metering
unit 2052 may measure the energy (or power) consumed by
the electric device 120 or the energy (or power) supplied to
the electric grid 150.

[0248] In another example, in response to a selection of an
energy service for regulating the electric grid 150, the meter-
ing unit may register the charging and/or discharging profile
of the electric device 120 and the timing unit 2054 may
register the timing of this profile. The metering unit 2052 may
send the charging and/or discharging profile (e.g., voltage and
current profiles of the electric device 120) to the processor
2057 and the timing unit 2054 may send the timing informa-
tion associated with the electric device 120 providing the
regulation services to the processor 2057. The timing infor-
mation provided by the timing unit 2054 to the processor
2057 may be matched with the metering information from the
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metering unit 2053 to generate a timed profile of the energy
services realized by the electric device 120. The timed pro-
files may be stored in the memory 2055 and/or may be
reported to the reconciler 140 or ESC 865. The reconciler 140
or ESC 865, after receiving the timed profile of the energy
services realized, may determine the appropriate compensa-
tion for the electric device 120 based on negotiated contract
terms or governmental tariffs.

[0249] Itis contemplated that other energy services, such as
frequency support or VAR support, may be implemented with
similar timed profiles and that the metering unit 2052 is
configured to provide the appropriate measurements, which
are subsequently reported as timed profiles to the reconciler
140 or the ESC 865.

[0250] The memory 2055 may be coupled to processor
2057. The memory 2055 may store program code to execute
the functionality of the adapter 2010 and may store or cache
connection event information and/or timed profile informa-
tion to enable communication of the information with the
reconciler 140 or ESC 865.

[0251] In certain exemplary embodiments, the metering
unit 2053 may measure power (KWh) drawn by the electric
device 120. The memory 2055 may store, for example, meter
readings (e.g., or other measurements) associated with the
initiation and/or end of each charging session to determine the
power consumed (stored) during the charging session. For
example, the processor 2057 may read the metering unit 2052
atthe end of each charging session and may store the readings
in the memory 2055. The processor 2057 may store the meter
reading with timing information from the timing unit 2056 to
indicate the beginning and/or ending of the connection event
period. For example, the timing unit 2054 may provide or
determine a time, a time range and/or date of a connection
event and may send the time, the time range and/or date to be
stored in the memory 2055. The memory may store the timing
information together with the connection event information.
Responsive to the end of a connection event session (e.g., a
charging or discharging session), the processor 2057 may
send the connection event information including the RFID tag
identification information, and the timing information to the
reconciler 140 or ESC 865 via the communication unit 2053.

[0252] The identification unit 2056 may function sum-
marily to (or the same as) an RFID or barcode reader (e.g.,
RFID reader 129 or 270) to identify the GCP 105 or 205 via
the identification tag 119 or 212. For example, the identifica-
tion unit 2056 may detect (e.g., or read) the identification tag
information or identifier associated with the GCP 105 or 205
electrically connected or coupled to the electric device 120
and may send the identification tag information or identifier
to be stored in the memory 2055. The information associated
with each connection event may be stored together as respec-
tive records of connection event information. In an embodi-
ment, the GCP 105 or 205 may also include an RFID reader
270 and a power sensor module 219.

[0253] Although the adapter is described as including sepa-
rate interconnected operational units, it is contemplated that
the processor, the timing unit, the metering unit and the com-
munication unit may have other configurations including
configurations in which some or all of these units are inte-
grated together. For example, the communication unit 2053
may be coupled directly or indirectly to (or may be integrated
in a single unit with) at least the identification unit 2056 and
the metering unit 2052.
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[0254] In certain exemplary embodiments, the processor
2057 may receive: (1) an offer of energy services to be real-
ized by the electric device 120 from the reconciler 140 or ESC
865 and (2) one or more operating constraints (or operating
information including operational parameters and anticipated
settings or usage) from the electric device 120. The processor
2057 may select one of the offered energy services, as the
selected energy service to be realized by the electric device
120 based on the received one or more operating constraints
received from the device. For example, the adapter may select
the energy service based on one or more weighted factors
including: (1) the anticipated profit margin for the realized
electric service; (2) the anticipated or historical usage of the
electric device 120 by the owner or user of the electric device
120, (3) the safety parameters specified for the electric device
120; (4) the anticipated incremental maintenance of the elec-
tric device 120 associated with the realized electric service
and/or the anticipated capability of the electric device 120
(e.g., based on the energy capacity of the ESD 122) after the
energy service is realized. The weighting factors may be
predetermined based on user preferences, preset, or user
selectable based onresponses from inquires to a user interface
such as the user interface of the smartphone 815 or MD
controller 825.

[0255] The processor 2057 may determine the selected
energy service and may notify using the communication unit
2053 the reconciler 140 or the ESC 865 of the selected energy
service. In other exemplary embodiments, the selection of
energy service may be determined by the reconciler 140 or
ESC 865 based on: (1) the one or more operating constraints
provided by the adapter; (2) usage profiles of the electric
device 120 stored in the adapter 2053; and/or stored informa-
tion of the reconciler 140 or the ESC 865 such as electric
service rates and anticipated quantities for each electric ser-
vice offered.

[0256] In certain exemplary embodiments , in response to
the processor 2057 reporting the quantity of energy services
realized by the electric device 120 during the connection
event, the reconciler 140, the ASC 865 or the billing engine
870 may adjust and may bill an adjustment of a fixed account
894 associated with an identifier of the GCP 105 or 205 (when
the electric device 120 is of a mobile type) or may adjust and
may bill another account 894 (e.g., a predetermined fixed
account associated with the electric device 120 (when the
electric device 120 is of a fixed type)).

[0257] In certain exemplary embodiments , in response to
the processor 2057 reporting the quantity of energy services
realized by the electric device 120 during the connection
event, the memory 2055 may store the quantity or quantities
of'energy services realized for a particular electric device 120.
Thereconciler 140, the ASC 865 and/or the billing engine 870
may adjust and may bill an adjustment of the fixed account
894 associated with an identifier of the GCP 105 or 205 (when
the electric device 120 is of a mobile type) or may adjust and
may bill another account 894 (e.g., a predetermined fixed
account associated with the electric device 120 (when the
electric device 120 is of a fixed type)).

[0258] FIG. 21 is a schematic diagram illustrating an exem-
plary adapter 2210 coupled to an electric device 120 for
realizing energy services in accordance with other exemplary
embodiments. FIG. 22 is a partial view of region A of FIG. 21
illustrating the exemplary adapter 2210.

[0259] Referring to FIGS. 21 and 22, the adapter 2160 may
include a housing 2120, the processor 2057, the communica-
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tion unit 2053, the timing unit 2054, the identification unit
2056, and the metering unit 2052 (e.g., the detection unit). As
shown in FIG. 21, electric grid connector 2030 may include
the RFID reader 129. The operation of the units in adapter
2110 are the same as those of adapter 2010 except that adapter
2010 is configured to be intermediate (e.g., in series) between
the electric device 120 and the GCP 105 or 205 and adapter
2110 is configured to be disposed around the power conduc-
tors 2150 of the electric device 120. For example, the housing
2120 may be configured to be coupled to and to surround
power conductors 2150 of the electric device 120 (e.g., the
MD or the electric asset). The metering unit 2052 may be
disposed in the adapter housing 2120 to detection currents
and voltages associated with the power conductors 2150.
[0260] In certain exemplary embodiments, the housing
2120 may house the metering unit 2052 and in other exem-
plary embodiments, the housing 2120 may house the meter-
ing unit 2052, and the processing unit 2060.

[0261] The adapter housing 2120 may have a first portion
2120A and a second portion 2120B. The first portion 2120A
may move relative to the second portion 2120B when opened
and the first portion 2120 A may be fixed relative to the second
portion 2120B to define a through opening for the power
conductors 2150 when closed. The power conductors 2150 of
the electric device 120 may selectively couple to and may
extend through the adapter housing 2120 when the adapter
housing 2120 is closed. For example, the adapter 2110 may be
coupled to the electric device 120 by moving (e.g., rotating or
sliding within a groove) the first portion 2120 A relative to the
second portion 2120B of the adapter housing 2120 when the
adapter housing is opened to surround power conductors
2150 of the device extending through the adapter when the
adapter housing 2120 is closed.

[0262] The metering unit 2052 may include conductor con-
tactors 2135 electrically connecting the power conductors
2150 to detect a voltage level associated with one or more of
the power conductors 2150 of the electric device 120 and one
or more current sensors to sense current flow in the power
conductors 2150 when the power conductors 2150 extend
through the adapter 2110 and the adapter housing 2120 is
closed.

[0263] The adapter 2110 may attach to the power conduc-
tors 2150 (e.g., a power cord or power cable) such that the
adapter 2110 may be configured to be movable together with
the electric device 120.

[0264] In various exemplary embodiments, the adapters
2010 and 2110 may, respectively, measure using the metering
unit 2502 a quantity of energy services realized by the electric
device 120 may communicate using the communication unit
to the ESC 865 quantity information of the energy services
actually realized by the electric device 120; and may send
using the communication unit to the electric device 120,
received updated operating set points for the electric device
120 that are updated by the ESC 865 based on at least the
communicated quantity information. The updated operating
set points may be updated based on the communicated quan-
tity information and operating constraints of an electric grid
coupled to the electric device 120.

[0265] Although the metering unit 2052 is illustrated as
separate from the processing unit 2060, it is contemplated that
the metering unit 2052 may be integrated with the processing
unit 2060.

[0266] Inother exemplary embodiments, a load switch (not
shown) may be disposed in series with the electric grid con-
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nector 2030 and the electric device connector 2040 to enable
cutoff of the electric device or asset 120 via the adapter 2010.
[0267] FIG. 23 is a flowchart illustrating a method 2300 of
managing energy services using an exemplary adapter 2010
or 2110 in accordance with exemplary embodiments.

[0268] Referring to FIG. 23, in step 2310, the method 2300
may manage energy services for the electric device 120 via
the GCP 105 or 205 using the adapter 2010 or 2110. The GCP
105 or 205 may include an identifier. In step 2310, the adapter
2010 or 2110 using the metering unit 2052 may measure a
quantity of energy services realized by the electric device
120. In step 2320, the adapter 2010 or 2110 using the identi-
fication unit 2056 may detect the identifier (e.g., identification
tag information) of the GCP 105 or 205 electrically connected
to the electric device 120. In step 2330, the adapter 2010 or
2110 may report using the communication unit 2053 connec-
tion event information including at least: (1) the quantity of
the energy service realized by the electric device 120; (2) an
identifier (e.g., stored in memory 2055 of the adapter 2010 or
2110) associated with the adapter 2010 or 2110 and (3) the
identifier (e.g., identification tag information) of the GCP 105
or 205. The connection event information reported by the
adapter 2010 or 2110 enabling adjustment of accounts 894
and 896 associated with the adapter 2010 or 2110 and the
GCP 105 or 205 based on the quantity of energy service
realized.

[0269] Theadapter 2010 or 2110 may report the connection
event information responsive to the electric device 120 com-
pleting a connection event.

[0270] FIG. 24 is a flowchart illustrating a method 2400 of
managing energy services using an exemplary adapter 2010
or 2110 in accordance with other exemplary embodiments.
[0271] Referring to FIG. 24, the method 2400 may manage
energy services by the mobile device 120 using the adapter
2010 or 2110. In step 2410, the adapter 2010 or 2110 may
receive: (1) an offer for energy services to be realized by the
mobile device 120 from the ESC 865 using the communica-
tion unit 2053; and (2) operation status information of the
mobile device 120 indicating the operation status of the
mobile device 120 from the mobile device 120 using com-
munication unit 2053. The communication protocols
between the adapter 2010 or 2110 and mobile device may be
the same protocol as or a different protocol from that of
between the adapter 2010 or 2110 and the ESC 865.

[0272] In step 2420, the adapter 2010 or 2110 may select
one of the offered energy services, as the selected energy
service to be realized by the mobile device 120, based on the
received operation status information.

[0273] FIG. 25 is a flowchart illustrating a method 2500 of
managing energy services using an exemplary adapter 2010
or 2110 in accordance with other exemplary embodiments.
[0274] Referring to FIG. 25, the method 2500 may manage
energy services by the mobile device 120 via the GCP 105 or
205 using the adapter 2010 or 2110. In step 2510, the adapter
2010 or 2110 may receive using the communication unit 2053
an energy service signal indicating operating set points for the
mobile device 120. In step 2520, the adapter 2010 or 2110
may communicate to the mobile device 120 using the com-
munication unit 2053 the indicated operating set points using
a communication protocol of the mobile device 120.

[0275] In certain exemplary embodiments, the adapter
2010 or 2110 may: (1) measure a quantity of energy services
realized by the mobile device 120; (2) communicate to the
ESC 865 quantity information of the energy services actually
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realized by the mobile device 120; and/or (3) send to the
mobile device, received updated operating set points for the
mobile device 120 that are updated based on at least the
communicated quantity information. The updated operating
set points may be updated based on the communicated quan-
tity information and operating constraints of the electric grid
150 coupled to the mobile device 150.

[0276] Although exemplary embodiments have been
described in terms of a mobile electric device or a plug-in
electric vehicle, it is contemplated that it may be implemented
in software on microprocessors/general purpose computers
such as the computer system 2600 illustrated in FIG. 26. In
various embodiments, one or more of the functions of the
various components may be implemented in software that
controls a computing device, such as computer system 2600,
which is described below with reference to FIG. 26.

[0277] Aspects of the present invention shown in FIGS.
1-25, or any part(s) or function(s) thereof, may be imple-
mented using hardware, software modules, firmware, tan-
gible computer readable media having instructions stored
thereon, or a combination thereof and may be implemented in
one or more computer systems or other processing systems.
[0278] FIG. 26 illustrates an example computer system
2600 in which embodiments of the present invention, or por-
tions thereof, may be implemented as computer-readable
code. For example, systems 100, 200, 250, 300, 800 and 2010
of FIGS. 1-3, 8 and 20, can be implemented in computer
system 2600 using hardware, software, firmware, non-transi-
tory computer readable media having instructions stored
thereon, or a combination thereof and may be implemented in
one or more computer systems or other processing systems.
Hardware, software, or any combination of such may embody
any of the modules and components used to implement the
systems of FIGS. 1-3, 8 and 20.

[0279] If programmable logic is used, such logic may
execute on a commercially available processing platform or a
special purpose device. One of ordinary skill in the art may
appreciate that embodiments of the disclosed subject matter
can be practiced with various computer system configura-
tions, including multi-core multiprocessor systems, mini-
computers, mainframe computers, computers linked or clus-
tered with distributed functions, as well as pervasive or
miniature computers that may be embedded into virtually any
device.

[0280] For instance, at least one processor device and a
memory may be used to implement the above described
embodiments. A processor device may be a single processor,
a plurality of processors, or combinations thereof. Processor
devices may have one or more processor “cores.”

[0281] Various embodiments of the invention are described
in terms of this example computer system 2600. After reading
this description, it will become apparent to a person skilled in
the relevant art how to implement the invention using other
computer systems and/or computer architectures. Although
operations may be described as a sequential process, some of
the operations may in fact be performed in parallel, concur-
rently, and/or in a distributed environment, and with program
code stored locally or remotely for access by single or multi-
processor machines. In addition, in some embodiments the
order of operations may be rearranged without departing
from the spirit of the disclosed subject matter.

[0282] Processor device 2604 may be a special purpose or
a general purpose processor device. As will be appreciated by
persons skilled in the relevant art, processor device 2604 may
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also be a single processor in a multi-core/multiprocessor sys-
tem, such system operating alone, or in a cluster of computing
devices operating in a cluster or server farm. Processor device
2604 is connected to a communication infrastructure 2606,
for example, a bus, message queue, network, or multi-core
message-passing scheme.

[0283] Computer system 2600 also includes a main
memory 2608, for example, random access memory (RAM),
and may also include a secondary memory 2610. Secondary
memory 2610 may include, for example, a hard disk drive
2612, removable storage drive 2614. Removable storage
drive 2614 may comprise a floppy disk drive, a magnetic tape
drive, an optical disk drive, a flash memory, or the like.
[0284] Theremovable storage drive 2614 reads from and/or
writes to a removable storage unit 2618 in a well known
manner. Removable storage unit 2618 may comprise a floppy
disk, magnetic tape, optical disk, etc. which is read by and
written to by removable storage drive 2614. As will be appre-
ciated by persons skilled in the relevant art, removable storage
unit 2618 includes a non-transitory computer usable storage
medium having stored therein computer software and/or data.
[0285] In alternative implementations, secondary memory
2610 may include other similar means for allowing computer
programs or other instructions to be loaded into computer
system 2600. Such means may include, for example, a remov-
able storage unit 2622 and an interface 2620. Examples of
such means may include a program cartridge and cartridge
interface (such as that found in video game devices), a remov-
able memory chip (such as an EPROM, or PROM) and asso-
ciated socket, and other removable storage units 2622 and
interfaces 2620 which allow software and data to be trans-
ferred from the removable storage unit 2622 to computer
system 2600. Computer system 2600 may also include a
communications interface 2624. Communications interface
2624 allows software and data to be transferred between
computer system 2600 and external devices. Communica-
tions interface 2624 may include a modem, a network inter-
face (such as an Ethernet card), a communications port, a
PCMCIA slot and card, or the like. Software and data trans-
ferred via communications interface 2624 may be in the form
of'signals, which may be electronic, electromagnetic, optical,
orother signals capable of being received by communications
interface 2624. These signals may be provided to communi-
cations interface 2624 via a communications path 2626.
Communications path 2626 carries signals and may be imple-
mented using wire or cable, fiber optics, a phone line, a
cellular phone link, an RF link or other communications
channels.

[0286] In this document, the terms “computer program
medium,” “non-transitory computer readable medium,” and
“computer usable medium” are used to generally refer to
media such as removable storage unit 2618, removable stor-
age unit 2622, and a hard disk installed in hard disk drive
2612. Signals carried over communications path 2626 can
also embody the logic described herein. Computer program
medium and computer usable medium can also refer to
memories, such as main memory 2608 and secondary
memory 2610, which can be memory semiconductors (e.g.
DRAMs, etc.). These computer program products are means
for providing software to computer system 2600.

[0287] Computer programs (also called computer control
logic) are stored in main memory 2608 and/or secondary
memory 2610. Computer programs may also be received via
communications interface 2624. Such computer programs,
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when executed, enable computer system 2600 to implement
the present invention as discussed herein. In particular, the
computer programs, when executed, enable processor device
2604 to implement the processes of the present invention,
such as the stages in the methods illustrated by the flowcharts
500, 700, 900, 1000, 1100, 1200, 1300, 1400, 1500, 1600,
1700, 1800, 1900, 2300, 2400 and 2500 of FIGS. 5, 7, 9-19
and 23-25, discussed above. Accordingly, such computer pro-
grams represent controllers of the computer system 2600.
Where the invention is implemented using software, the soft-
ware may be stored in a computer program product and
loaded into computer system 2600 using removable storage
drive 2614, interface 2620, and hard disk drive 2612, or
communications interface 2624.

[0288] Embodiments of the invention also may be directed
to computer program products comprising software stored on
any computer useable medium. Such software, when
executed in one or more data processing device, causes a data
processing device(s) to operate as described herein. Embodi-
ments of the invention employ any computer useable or read-
able medium. Examples of computer useable mediums
include, but are not limited to, primary storage devices (e.g.,
any type of random access memory), secondary storage
devices (e.g., hard drives, floppy disks, CD ROMS, ZIP disks,
tapes, magnetic storage devices, and optical storage devices,
MEMS, nanotechnological storage device, etc.), and commu-
nication mediums (e.g., wired and wireless communications
networks, local area networks, wide area networks, intranets,
etc.).

[0289] It is to be appreciated that the Detailed Description
section, and not the Summary and Abstract sections, is
intended to be used to interpret the claims. The Summary and
Abstract sections may set forth one or more but not all exem-
plary embodiments of the present invention as contemplated
by the inventor(s), and thus, are not intended to limit the
present invention and the appended claims in any way.
Embodiments of the present invention have been described
above with the aid of functional building blocks illustrating
the implementation of specified functions and relationships
thereof. The boundaries of these functional building blocks
have been arbitrarily defined herein for the convenience of the
description. Alternate boundaries can be defined so long as
the specified functions and relationships thereof are appro-
priately performed.

[0290] The foregoing description of the specific embodi-
ments will so fully reveal the general nature of the invention
that others can, by applying knowledge within the skill of the
art, readily modify and/or adapt for various applications such
specific embodiments, without undue experimentation, with-
out departing from the general concept of the present inven-
tion. Therefore, such adaptations and modifications are
intended to be within the meaning and range of equivalents of
the disclosed embodiments, based on the teaching and guid-
ance presented herein. It is to be understood that the phrase-
ology or terminology herein is for the purpose of description
and not of limitation, such that the terminology or phraseol-
ogy of the present specification is to be interpreted by the
skilled artisan in light of the teachings and guidance.

[0291] The breadth and scope of the present invention
should not be limited by any of the above-described exem-
plary embodiments, but should be defined only in accordance
with the following claims and their equivalents.
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What is claimed is:

1. A method of managing at least one renewable energy
source for supply of power via an electric grid, comprising:

supplying power to mobile devices from the renewable

energy source, via the electric grid; and

balancing power realized by the mobile devices with the

supply of power from the renewable energy source by
controlling the supply of power realized by the mobile
devices.

2. The method of claim 1, further comprising

offsetting power output changes from the renewable

energy sources by controlling the power realized by the

mobile devices such that each of the mobile devices is

controlled by:

reducing power consumption from the electric grid;

increasing the power consumption from the electric

grid;

reducing power supplied to the electric grid; or
increasing the power supplied to the electric grid.

3. The method of claim 1, further comprising:

measuring the power output from the renewable energy

source; and

for each respective mobile device used for balancing of the

power:

determining, by a processor, an operating condition for the

respective mobile device in accordance with the mea-
sured power,

sending, by the processor, the determined operating con-

dition to the respective mobile device, and

adjusting a current operating condition of the respective

mobile device to the determined operating condition.
4. The method of claim 3, wherein:
the measuring of the power supplied from the renewable
energy source includes continuously measuring the
power supplied from the renewable energy source; and

the determining, the sending and the adjusting are repeated
based on the measured power from the renewable energy
source such that aggregate power realized by the mobile
devices substantially follows generation from the
renewable energy source.
5. The method of claim 3, wherein the determining of the
operating condition for each respective mobile device
includes selecting, by the processor, a current operating con-
dition of the respective mobile device such that at least oper-
ating constraints of the electric grid and the respective mobile
device are not exceeded.
6. The method of claim 3, wherein the balancing of the
power realized by the mobile devices with the supply of
power from the renewable energy source includes:
modeling, by the processor, the supply of power realizable
by the respective mobile device based on operating con-
straints of the electric grid and the operating constraints
of the respective mobile device, as a model result;

aggregating, by the processor, the model result for each
respective mobile device, as an aggregated model result;
and

comparing, by the processor, the aggregated model result

to the measured output to determine an adjustment of the
power realized by each respective mobile device.

7. The method of claim 6, wherein the determining of the
operating condition for the respective mobile device includes
selecting, by the processor, a current operating condition of
the respective mobile device based on operating constraints
of the electric grid and each of the mobile devices and the
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comparison of the aggregated model result with the measured
output of the renewable energy source.

8. The method of claim 2, further comprising:

modeling, by the control processor, the supply of power

realizable by each respective mobile device based on
operating constraints of the electric grid and of the
respective mobile device.

9. The method of claim 8, wherein in response to the power
output changes from the renewable energy source decreasing:

selecting one or ones of the mobile devices that do not have

the operating constraints to prevent a reduction of the
power consumption by the respective mobile device
from the electric grid; or an increase of the power sup-
plied by the respective mobile device to the electric grid;
and

controlling, by the processor, an adjustment of the power

realized by the selected one or ones of the mobile
devices to offset the decreasing power output from the
renewable energy source.
10. The method of claim 9, further comprising:
determining, for each respective mobile device that is
selected, the adjustment of the power realized based on
the operating constraints of the respective, selected
mobile device and the operating constraints of the elec-
tric grid.
11. The method of claim 8, wherein in response to the
power output changes from the renewable energy source
increasing:
selecting one or ones of the mobile devices that do not have
the operating constraints to prevent an increase of the
power consumption by the respective mobile device
from the electric grid; or a reduction of the power sup-
plied by the mobile device to the electric grid;

controlling, by the processor, an adjustment of the power
realized by the selected one or ones of the mobile
devices to offset the increasing power output from the
renewable energy source; and

determining, for each respective mobile device that is

selected, the adjustment of the power realized based on
the operating constraints of the respective, selected
mobile device and the operating constraints of the elec-
tric grid.

12. The method of claim 1, wherein the renewable energy
source includes one or more of:

a wind generator;

a hydroelectric generator;

a geothermal generator;

a wave generator;

a current generator,

a photovoltaic generator; or

a solar thermal generator.

13. The method of claim 1, wherein:

the electric grid includes one or more energy storage units;

and

the balancing of the power realized by the mobile devices

with the supply of power from the renewable energy
source is based on the power output by the renewable
source including power consumed or supplied by the one
or more energy storage units.

14. The method of claim 1, wherein the power realized by
the mobile devices includes one or more of:

the power consumed by the mobile devices; or

the power supplied by the mobile devices.



US 2012/0109401 A1

15. The method of claim 1, wherein the mobile devices
include one or more of:

a plug-in electric vehicle;

a mobile computing device;

a personal digital assistant;

portable consumer equipment;

a portable power tool; or

a game system.

16. A control processor for managing a power supplied via
an electric grid, comprising:

a processor configured to:

monitor power from the renewable energy source; and

send signals to mobile devices electrically connected to
the electric grid to balance the monitored power from
the renewable energy source with the power realized
by the mobile devices,

wherein the control processor controls offsets to output

changes from the renewable energy source by signaling
to the mobile devices to adjust the power realized by the
mobile devices.

17. The control processor of claim 16, wherein the control
processor signals to the mobile devices to adjust the power
realized by the mobile devices to:

reduce power consumption from the electric grid;

increase the power consumption from the electric grid;

reduce power supplied to the electric grid; or

increase the power supplied to the electric grid.

18. The control processor of claim 16, wherein the proces-
sor is further configured to:

receive measurements of the power supplied from the

renewable energy source;
for each respective mobile device used to balance the
power on the electric grid, determine an operating con-
dition for the respective mobile device in accordance
with the measured power and signals the determined
operating condition to the respective mobile device;

continuously signal the mobile devices such that the power
realized by the mobile devices substantially follows the
supply of the power from the renewable energy source;
and

model the supply of power realizable by each respective

mobile device based on operating constraints of the elec-
tric grid and operating constraints of the respective
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mobile device, as model results, aggregates the model
results for the mobile devices, as an aggregated model
result, and compares the aggregated model result to the
monitored power from the renewable energy source to
determine an adjustment of the power realized by the
mobile devices.

19. A method of managing renewable energy services for

plug in-vehicles, comprising:

identifying a fixed account that is associated with a grid
connection point used by at least one plug-in electric
vehicle for realizing power during a connection event;

determining, by the at least one plug-in electric vehicle, a
quantity of the energy realized during the connection
event;

adjusting the identified fixed account based on the energy
realized by the plug-in vehicle during the connection
event;

registering the at least one plug-in electric vehicle to a
renewable energy account;

realizing energy by the at least one plug-in vehicle at a
plurality of grid connection points associated with
respectively different fixed accounts, as a plurality of
connection events;

aggregating the energy realized by the plug-in electric
vehicle during the connection events; and

billing, the renewable energy account based on the aggre-
gated energy realized.

20. A method of identifying a grid connection point for

utility bill processing of a charging event, comprising:

establishing an identity tag at the grid connection point that
uniquely identifies the grid connection point;

receiving, at a mobile charging device, identity tag infor-
mation to uniquely identify the grid connection point;

monitoring, by the mobile charging device, charge event
information indicating attributes of the charging event;

associating, by the mobile charging device, the charge
event information with the identity tag information, as
associated information; and

sending, by the mobile charging device, the associated
information for reconciliation of utility billing accounts
associated with the grid connection point and the mobile
charging device.
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