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(54) METHODS AND APPARATUS FOR Publication Classi?cation 
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PLURALITY OF DEVICES G06F 1/26 (200601) 

(75) Inventors: John Christopher SHELTON, 
Falls Church’ VA (Us); John (52) US. Cl. ...................................................... .. 700/297 

Michael Zahurancik, Vienna, VA 

(Us) (57) ABSTRACT 

(73) Assignee? AES Corporation, Arlington: VA Methods and apparatus for managing energy services are 
(Us) disclosed. One method includes: reporting, by a respective 

asset of the ?rst type, an identi?er associated With a grid 
(21) Appl' N05 13/283,093 connection point that establishes a location of the respective 

_ _ asset of the ?rst type at the grid connection point on the 
(22) Flled' Oct‘ 27’ 2011 electric grid; receiving, by the respective asset of the ?rst 

. . type, operating conditions for realizing the energy service, 
Related U's' Apphcatlon Data the received conditions being based on the established loca 

(60) Provisional application No. 61/407,285, ?led on Oct. tion of the respective asset Of the ?rst type on the grid; and 
27, 2010, provisional application No, 61 /407,293, operating the respective asset of the ?rst type in accordance 
?led on Oct, 27, 2010, provisional application No With the received operating conditions to realize the energy 
61/419,594, ?led on Dec, 3, 2010, provisional appli_ service. An energy service controller includes a communica 
cation No, 61/421,782, ?led on Dec, 10, 2010, provi_ tion unit for receiving, from a mobile asset, an identi?er 
sional application No, 61 /421,793, ?led on Dec' 10, associated Witha grid connection point connected to the asset 
2010, provisional application No, 61 /424, 534, ?led on and a processor for determining a location of the asset on the 
Dec' 17, 2010' grid based on the identi?er. 
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500 

/ 
Provide an identity tag at the grid connection point N 510 
that uniquely identifies the grid connection point 

l 
Receive, by a mobile charging device, identity 
tag information to uniquely identify the grid N 520 

connection point 

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

l 
Associate, by the mobile charging device, the charge 
event information with the identity tag information, as N 540 

associated information 

l 
Send, by the mobile charging device, the associated 

information for reconciliation of billing accounts N 550 
associated with the grid connection point and the 

mobile charging device 

FIG. 5 
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Supply power 10 mobile devices from the 
renewable energy source, via the electric grid 

Balance the power realized by the mobile 
devices with the supply of puwer fmm the 
renewable energy suurce by controlling ‘the 

supply of power realized by %he mobile devices 

w 920 

FIG. 9 

1000 

ldeniify e ?xed eoeeuni lhet is associated with a 
grid cennection point used by at least one plug-in 

electric vehicle fer realizing power during a 
cennection event 

M1010 

l 
Determine, by the at ieast one plug-En eleciric 

w-ahilrzlc-a= e quentiiy of the energy reeiized during 
the connection event 

N 1020 

1 

Adjust the identified ?xed eccnunt based of the 
energy realized by the plug-in vehicle during 

the cnnnection event. 
N 1030 

FIG. 10 
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1100 

/ 
Register the at least one plug-in electric vehicle 

in a renewable energy aceuunt 

Chargé the at least one plugwin vehicle at a 
plulality of grid cannectlon points associated N 1120 
with respecliwely different ?xed accounts, as a 

plurality 0f charging events 

i 
Aggregate, by the plug-in electric vehicle, ihe 

energy consumed by the plug-in electric vehicle N 1130 
during the ‘charging events 

l 
Bill lha renewable energy acmunt based on the‘ 

aggregale? enargy nunsumecl 

FIG. 11 

~1110 
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1200 

/ 
Report, by a respective asset of a first type, 

an identifier associated with a grid 
connection point that estabiishes a location M1210 
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 
reaiizing the energy service, the received N 1220 
operation conditions being based on the 

estahiished location of the respective asset 
of the first type on the eiectric grid 

Operate the respective asset of the first 
type in accordance with the received one or N130 
more operating conditions to reatize the 

energy service 

FIG. 12 
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1300 

/ 
Receive, by an energy service controller from the 

asset, an indicator; 
~1310 

Y 

Reference, by the energy service controller, the 
indicator to determine a vicinity of the asset on the N 1320 

electric grid 

1 

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 M1330 
the electric grid in a vicinity of the asset and 
operating constraint indicated by the received 

indicator 

Y 

Send, by the energy service controller to the asset, 
the controi signal N 1340 

FIG. 13 
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Determine, by the mobile asset, a quantity at 
the energy services‘ reaiized during the 

connection event 
~1410 

identify an account associated with the grid 
connection point 

~1420 

Adjust the identi?ed account based of the 
quantity determined by the mobile asset 

~1430 

FIG. 14 



Patent Application Publication 

1500 

/ 

May 3, 2012 Sheet 15 0f 24 US 2012/0109403 A1 

Receive, by an energy service controller, an 
indicator indicating at least one of: (1) an asset 

identi?er that identifies the asset; or (2) an 
identi?er that identi?es the grid connection point 

connected to the asset 

~1510 

it 

Determine, by an energy service controller, a 
iocation of the asset on the electric grid based on 

the received indicator 
M1520 

W 

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 

Send,v by the energy service controiler to the asset, 
the determined one or more operating conditions 

to realize the energy service 

N 1540 

7 

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

N 1550 

V 

Adjust the identified account based of a quantity of 
energy services realized by the asset in 

accordance with the determined one or more 
operating conditions. 

M1560 

FIG. 15 
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Determine, by a respective asset of the 
piurality of assets, a quantity of the energy 

service reaiized by the respective asset during 
a connection event 

N 1610 

V 

Responsive to the respective asset being of a 
first type, detect a grid connection point 

identifier that identifies a grid connection point 
associated with the respective asset of the ?rst 

type used for the connection event 

~1620 

V 

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 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 
identi?er, responsive to the respective asset 

being of the first type 

N 1630 

FIG. 16 
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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 

i 
Receive, by the respective asset, one or more 
operating conditions for realizing the energy 
service, the received operation conditions N 1720 
being based on a predetermined location of 

the respective asset on the electric grid 

~1710 

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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Report, by each respective mobiie device, a 
connection of the respective mobiie device 
to a grid connection paint and constraints ef 
the respective mobiie device for realizing the 

energy services 

N 1810 

l 
Receive authorization, by the mobiie device, 
for the energy services te be reeiized based 
on at ieast the reported constraints item the 

respective mebiie device 

N 1820 

Realize, by the mobile device, the 
authorized energy services 

~1830 

FIG. 18 
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1900 

Receive, by an energy service controller, an 
identi?er associated with the grid connection ~ 1910 

point connected to the mobile asset 

Determine, by the energy service controller, a 
location of the mobile asset on the electric grid “11920 

based on the received identifier 

V 

Determine, by the energy service controller, one 
or more operating conditions for reeiizing the 
energy service in accordance with at least ~1930 
operating constraints associated with the 

determined iooation of the mobile asset on the 
electric grid 

l 
Send, by the energy service controller to the 
mobile asset, the determined one or more ~19“) 

operating conditions for realizing the energy 
service 

FIG. 19 
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