a2 United States Patent

US008428782B2

(10) Patent No.: US 8,428,782 B2

Imes 45) Date of Patent: Apr. 23,2013
(54) ENERGY MANAGEMENT SYSTEM AND (56) References Cited
METHOD
) U.S. PATENT DOCUMENTS
(75) Inventor: Kevin R. Imes, Austin, TX (US) 7,155,305 B2* 12/2006 Hayesetal. .....cccoo....... 700/224
. . 2004/0034484 Al 2/2004 Solomita, Jr. et al.
(73) Assignee: Allure Energy, Inc., Austin, TX (US) 2007/0037605 A1*  2/2007 Logan ................. 455/567
2007/0043477 Al 2/2007 Ehlers et al.
(*) Notice:  Subject to any disclaimer, the term of this %88;;85 22451(1)(1) 2}: 1;%88; i’\_/ard et al.1 ................. 45354{;1/5163. é
H H iptonetal. ..................
%atselg lls Sixgeidegoogr dadjuswd under 33 2009/0195349 Al* 82009 Frader-Thompson etal. 340/3.1
8.C. 154(b) by ays. 2009/0240381 AL* /2009 Lane ...ccoccocorecrccrecrecrecrs 700/296
(21) Appl. No.: 12/839,854 FOREIGN PATENT DOCUMENTS
. WO 2009034720 Al 3/2009
(22) Filed: Jul. 20, 2010
OTHER PUBLICATIONS
(65) Prior Publication Data International Search Report, dated Nov. 15, 2010.
US 2011/0015802 A1 Jan. 20, 2011
% o .
Related U.S. Application Data cited by examiner
(60) Provisional application No. 61/255,678, filed on Oct. Primary Examiner — Kidest Bahta
28, 2009, provisional application No. 61/235,798,  (74) Atrorney, Agent, or Firm — Dickinson Wright PLLC
filed on Aug. 21, 2009, provisional application No.
61/226,899, filed on Jul. 20, 2009, provisional (57) ABSTRACT
application No. 61/227,860, filed on Jul. 23, 2009.
According to an aspect of the disclosure, a system and method
(51) Imt.CL includes a location reporting device identified with a site and
GOG6F 19/00 (2011.01) a proximity detection module configured to alter an operating
G0O8B 23/00 (2006.01) condition of the site in response to a location of the location
(52) U.S.CL reporting device. The proximity detection module is further
USPC oo, 700/286; 700/90; 340/539.11  configured to detect the location of the location reporting
(58) Field of Classification Search .................. 700/286, ~ device ata modifiable detection interval.

700/296, 224; 455/567
See application file for complete search history.

23 Claims, 15 Drawing Sheets

100 ~
. 104 N _ DEG
b Site 1 Assat
< > 108
122 12
Energy Source

102 128 VCG
DA Server 124 Site 2 Asset

120 108 114

DEG

126 " N Asseat

» Site 3 118

110 R

il A ¢ ¢

Asset

3 118

ADEMCO V. ECOFACTOR
IPR2023-00409

Exhibit 2001

Page 1



U.S. Patent

100

Energy Source
102

US 8,428,782 B2

DEG

Assat
112

VCG

Asset
114

DEG
Asset

A 4

F 3

118

Apr. 23,2013 Sheet 1 of 15
P 104 N
- Site 1
. » 106
122
128
* » Server « 124 . Site 2
120 108
126
R — Site 3
119
h 4
FIG. 1

Y

VCG
Asset
118

ADEMCO V. ECOFACTOR
IPR2023-00409

Exhibit 2001
Page 2



U.S. Patent Apr. 23,2013 Sheet 2 of 15 US 8,428,782 B2
200 \
202
Site /
information Mobile W gart Smart DEG Asset
Network <+ »  Device Appliance(s)
208 214
240 210 212
2&4\ 1 24//'
Smart Metering XYY
Device o Gateway |4-» Condrolier Gateway
250 242 48 218 218
208 206
228 Server
TT™~—=| Energy Pricing Monitor e
230 Site Interface -
—— 220
"% Demand Response Module 'T
232 .| Database
[ Efficiency Rating Module - 224
Processor
234 —~—
| *! Proximity Detection Module | 222
236 ~— N Mobile Client
\-pl Scheduling Module l Interface
238 —_| _ . : 226
‘"‘*—»! Energy Savings Module l Memory
240 2286
\““—»[ Massaging Module }
FIG. 2

ADEMCO V. ECOFACTOR

IPR2023-00409
Exhibit 2001
Page 3



US 8,428,782 B2

Sheet 3 of 15

Apr. 23,2013

U.S. Patent

[312¢] | uoRpUe)
ggp | N0 pomiEN LIRINO Mn Bunessdg say
V_F:Haz
2ce votay alg HeIsuss Adiau3 2o 0)
uogay jonuey inding | ZEE
ove 70T 43I0 0F paasoid uonoy
{CAU0T) BIeBuRD
ver HONIY {04U07 120U WAAT BpBYS

fuampuoy
duneladn
SO

UCII3R:K] 135380
414

CTE 70i8 03 paszolg

oG

;5 38ueyy
uDHEIY
PG

LYY

uang Ajsuap)

voday uopeso ans1sdy (o

e
SO4

€0l

FRITLYE]
ArPayIs

sap

pnpalps
4850 PARg

oN

¢ paigeu3 -
ARWIXOsg

e

TTE 32019 0] pRad0id 0zZe

admaq JiomeN uor | gig

3aid viIeyqH 91t

f

aNARd JOMIBN B3eQ ] pLE

Niomian
Adiaug ysigensy

HEOMIBN |4 A B1EIIN

AUOMIN Y 1]

fility

MmN
AV 198180

FpAusaRIsa
HLOMITN

ADEMCO V. ECOFACTOR

IPR2023-00409

Exhibit 2001

Page 4



U.S. Patent Apr. 23,2013

Sheet 4 of 15 US 8,428,782 B2
400 \
Power Supply Memory 0s
412 404 450
Support /
Broadband Processor Updates
Device 402 428
414 -
Bus 410 Zigbee
Information N 422
,F:?en;;);: Device Device Profile
416 Profile Profiles Modifiers Bu
- Module 442 448 8 WIFI
Bu 432 40 424
s 8
Wireless
information SecurityMod User Profiles Home
Network Device ule 444 Profites AMI
418 434 = 446 426
Proximity Application N
External Bus C&zgo'ifr Detection Program Corrmu:zcatmn
tnterface 43; Module Interface hterface
420 K 430 438 440 430
406

FIG. 4

ADEMCO V. ECOFACTOR
IPR2023-00409

Exhibit 2001

Page 5



U.S. Patent Apr. 23,2013 Sheet 5 of 15 US 8,428,782 B2
FIG. 5A
500 \
Mobile Device
Memory 11O Device Display
504 506 508
Processor Energy Management
502 Application
_ $10
Wireless Data Location Proximity
Network Reporting Detection
522 Device Module
— 512 524
Network Interface
§14
WIFI Bluetooth ZigBee
516 518 520
FIG. 58
530
\ Energy Management User Interface
532 User Name
\ Location
A Energy Provider
Energy Personality
534
\\ Current Readings
(Inside,Qutside, Proximity, Alerts)
536
\ Current Settings (TSTAT 1, TSTAT 2}
~a Proximity Detection (On/Off)
Demand Response {On/Off)
538 \
ke Current Savings

ADEMCO V. ECOFACTOR
IPR2023-00409

Exhibit 2001

Page 6



US 8,428,782 B2

Sheet 6 of 15

Apr. 23,2013

U.S. Patent

h 4

E42:]
b9 amad
/ sigon |« _
PES
Z suoz €9 soepeil |
IUBIT SfiIGoW
yeuez g
el v¥9 ¥
889 ov9
058 Frd) 879
avAH || 1vsL 120300 - =
aus At ISR
P
o
»o03 F18 uopeoon 38
HOMSN BoBRUBIU|
029 RICMIBH]
315 019
aoinog soELRIY|
eeq [Euops | o G0IM0g
pie eB( ELIaxg
809
aseqeieq

209

409
05$8901d

_’ SNPOA JUBHTY By

BNPOW LORIIBG
AHeuosiag Ablaug

Jnpoy

anpoyy sbessapy

_ HORA}S(] LONDBISI;

appop stuines Miaug

BNpopy asuodsay puewsg

einpowy sBupeay ueLn

_ ampoyy ayepdn suoy T./I

T_:er uoloBYaC] ANWIXOI4

ajnpoly s1epdn) Wodieg

anpoyy Suney Aousoiyg

anpoN Hoday eleq SHS

BInpoy
Joday ucioy |oIucTy

alpoi
sejetdws . Bunpayos

“ ampopy 1oo] Bunpsyog

18Al8g

~ snpop Buinpsyds

_?f/f/ 089
Tl/ff; 819
Tz/,/ 29
ﬂi/l/ 7i9
T 0L
M 899
M 999
~ 99
T 299
M -
M 859
M S 959
R B v58
M z59
T!f./ 059
|
T e

9514

ADEMCO V. ECOFACTOR

IPR2023-00409

Exhibit 2001

Page 7



US 8,428,782 B2

Sheet 7 of 15

Apr. 23,2013

U.S. Patent

L 'O
\ /
N /
p 4401 NO Sife3op Hpa)
ges — :uopoeleQ AJWIXOid ™~
9Ll
W IX3L 14401 NO
HMMGSZL : asuodsay puewag EmEmsz
00°GLLS Moy Tz
sBuiaeg asuoday puela(] ¢lz|uew 'sBuineg ABiou
oley 1sog oD |
a4 74
d HMY 0S¢
9eL . N.@ Japinoid ABieuz uaungt |
sBuiaeg ALfLOW JUaLnD m @
ve2 —1L{ | A~ 7T 1BQUINN auUoyd aNaqginl] |
HMIN €2 @ apisut T 804
. $59l ayg jenuopisagl_ |
] sBuInES [ENUUY JUBLND LIVISL By / 3Eg sweNsesl |
ceL A z osn | L sesn voL
sBujaeg | ebesn ABisug sBUIpeaY JuUaUNY ) UOIJBULIOU] JOS My
e )\ L \ \ | 2oL
oel T < Y T
rAA 139 0ZL veL
00l

ADEMCO V. ECOFACTOR

IPR2023-00409

Exhibit 2001

Page 8



US 8,428,782 B2

Sheet 8 of 15

Apr. 23,2013

U.S. Patent

8 'Oid

vig
/
/
jENUUE MIIA jeuoiepN | e1eg | Aumuwe)
\\\\\\v v HMI 521
vz8 00°LLLS
ydeio) sbuiaeg | abBesn Ajyuopy ydeio sbumes esuodey puews( 1/
d d
qL— uondwnsuon sauedwon HM 0BE N
0Zg8 . 808
__» 4 pjozeunr —» €€°GES
728 1 sBuineg Ajyluo walny |
N
esidiuLimiLin Ins uopduwinsuog HMIN £2 ~
\ ABiauz pabieuewun 808
A {sB.Jejud 0} X2ID) "sA pabeuepy jo ydeio NM DMNw
818 ydels sbuiaeg; sbesn Ajleq ueing
sBuUInBS [BNUUY JUBLND v
sBUIARS jenuuy pajewlsy //
\A 0402 ‘sz Ainr Aepung sBuiaeg ; abesn ABsoug v08
/. / AN .
m:w\ / ~ ™~
Z18 0i8 208
008

ADEMCO V. ECOFACTOR

IPR2023-00409

Exhibit 2001

Page 9



US 8,428,782 B2

Sheet 9 of 15

Apr. 23,2013

U.S. Patent

6 'Did
766 —— ..+ aadv + sabaald SS90y «
padxg ABlaug aunjjy Lioyine ™ oz
6 0L0Z ‘ge jude 340 1 NO
1 | : U 0130919(] AHWIXO4d
] T—— ~aoiapy sBuiaeg ABiaug jseg sAepo) i 8L6
440
| NO sua|y abessey jxo) ABieuzd |
826 — | | ystiand | up3 | Jasn Loyine 916
/v 0102 ‘GZ lide Jaquiny ajIqow 1 s
iabnp usayg aaey sbBuiaeg ABiaug A
SSaIPPY UG  ——0_ | |
sloviey | smaiaoy ABiaug useln | sBojg Abieug AWy T 716
926 — 1 > SHIOMISN [B100S 0} PPV w] |
LY zesn | piesn — 016
vze — | BIDIpUY
\L sBuiaeg |enuuy alenoje) w adA | Aueuosiad ABisug ]|
e
vee | (Unmwsz 0%) ueld ebesn :puOABIauT (Bley [ed07 I1s8g sweN Jasn -] 806
T 906
(UMH/BZ 03) 21y passl] - d3asSN aav +
ABisug Juo4ioiuan 1of ueld s1ey sjqe|leAy isag Ziesn | Lesn |
(UMNIOE 0$) ®1BY Paxid (Ue|d diey JUBLND T o6
ABseuz uiodieiuan [Japiaold ABlaul usung LO1JBULIOJU] S9SN -
*.
z06

[£47]

™~

006

ADEMCO V. ECOFACTOR

IPR2023-00409

Exhibit 2001

Page 10



US 8,428,782 B2

Sheet 10 of 15

Apr. 23,2013

U.S. Patent

0T "SOld
8c0} — 9r01 PPOL  Ov0L  peol %e0k  zeou
N\ | /N NN [/ /
* ' onlsaa spquney  oleg eaes] 4301 NO 00°€LZ$  Enuy
:suapy ABasug xaj 440 | NO :9po| uonesep T Ajunxolg
- 00'8Z%  ‘Alpuow
saeidiue | may uedg swiif [euol) N
o [dwa} MaIA S awil} [euoNppY ﬁ v+ sBuineg porewneg ||~
~T F1GEpE
0c0t ¢l H W
P ol ol z/ wdg - wdg A
11 | 08 G/ ( AN }
3201 - %4 ¢iaeps o *
= L wdg - weg J0j08jeg sbuiaeg .
9oL — A 08 Ow weg) - weg
|-
P i
201 43¢ 89 iweg - weg ww
L 89 89 | <o
o] 89 | 89 89 s - wez), SN
I~
VA! VS M4 dnHL d3m s3nl NOW NNS L 1V1S1
8oL - QoY+ esmoneyel | uomessa | zu3sn | (eame) | uasn glzluen 1vis-1 -]
otor — 1 (peaH)  (OW) Wy 0t'6 I
G8 PPISING 19 episy) Ew::o /NPBYOg  WBIUIA | ewn 0L0Z ‘52 Ainf “ung |
¥ \ ™
vLOL / /
2101 0eot 4/ 000

o0iol

8001

200l

y001

- Zool

L

IPR2023-00409
Exhibit 2001
Page 11

ADEMCO V. ECOFACTOR



U.S. Patent

Apr. 23,2013

Sheet 11 of 15 US 8,428,782 B2

1100
ireless Th tat
1102 Wiraless Thermosta 1104
T T T T T e i
| . . o Partly Cloudy: 20% Rain | &
: Outside Temp: 75 ! : Todays HE 80 Lo: 73 ! 1108
S Lt s o st o o e e I
1112 :"””'""““"'"":/ 1110
.n—""‘—_
T i : ]
! i
- <:J ! 76 ; E:> +
)
e
"o } T T
M““““—*m—_ : 1
B ol Inside Temp: 77 :
1
1116 L e e e o} ' . Hz20
—
o O O @) O Q
Off «- Heat -- AIC -~ Fan | | Proximity - Vacation -~ SE “‘“‘m
T L L 1118
1114
FIG. 11
1200 \
Temperature / Power /Control
Humidity /O Sensor Interface
Sensors 1204 12086
1202 —
Bus Interface Processor Control Relays
1208 12190 1212
Wireless Device Mermory Display Interface
1214 1216 1218
PMU Display Profile Module
1220 1222 1224
FIG. 12

ADEMCO V. ECOFACTOR
IPR2023-00409

Exhibit 2001

Page 12



US 8,428,782 B2

Sheet 12 of 15

Apr. 23,2013

U.S. Patent

8281
HIOMBN
An

yoel
281
HIOMIEN "
UORELLIJUL
zoti

T

€1 'Ol
gl
MiOMISN
UONBLLIOU|
A
A J
P ZASY B7EL - R 91ck
80180 SlIqoW NV
: x4 LviSL BzZEL / IBla UBwS
, H /
f244% gitl ¥ick
€ HomjaN ¢ HOMSN 1 HIOMIBN
/ 4 .\
Ziti 0iEl g0el
80iIna(] aonag aoins(]
SSABIM SSBIOM SSBBHM,
4
v
! ! M
— 90tL
0ECE (2)aoepoiu] UOJBORINUILOD
801A8(] .
HOMIBN 90t}
soepleju} weibold uonesyddy
Jajoauon
alg

ocel

ADEMCO V. ECOFACTOR

IPR2023-00409

Exhibit 2001

Page 13



U.S. Patent Apr. 23,2013 Sheet 13 of 15 US 8,428,782 B2

1400
1404
Database /
1406
-
Site Data 1408
-
User Profile |4 Capacity
External Data 1410
Buver/
Source -~ Auc
1412 Sert Dat ~ uction
L XY erformance Data 1414
Server / 1402
Monitor
1416
Mobile Device
1 “ Client Site _
1422 Interface Interface > Site 1
| 1418 1420 1428
Mobite Device
2
1424
¥
Site 2
Client System Site 3 1430
1426 1432
FIG. 14

ADEMCO V. ECOFACTOR
IPR2023-00409

Exhibit 2001

Page 14



U.S. Patent Apr. 23,2013 Sheet 14 of 15 US 8,428,782 B2

1500
\ 1504
Database /
1506
Site Data ,.(/
/ 1508
External Data Site Schedule |1 Utility Scheculing
Source - 1510 Interface
1512 Performance Data &~ 1514
»
Server / 1502
Aggregate
Demand Module
Mobite Device 1516
1
1522 ol Client Site )
Interface Interface »| Sitel
/ | 1518 1520 1528
Mabile Device
2
1524
Y b
Site 2
Client System Site 3 1530
1526 1532
FIG. 15

ADEMCO V. ECOFACTOR
IPR2023-00409

Exhibit 2001

Page 15



US 8,428,782 B2

Sheet 15 of 15

Apr. 23,2013

U.S. Patent

9T "Oid

!

{ s)ayepdn ssa0cid

l

UORIOT NIOMIBN
Wi 18uvodsiq

h 4

UOIDY 01U SEI0LY

e

eyeg
UBRIY 1011U0D 139130

s

i
H
H
H
I

0594

2591

ereq
UONY |013U07 S530044

Y594

l

e18(] AHADG
RiOMIBN 91BI8UBD

,

9594

2jeQ

8594

axAdq yomian AP0

!

731 %20ig 01 pasloy

099}

{s}@1zpdn ansday

Laeyeny
sayepdn

{s}eAIBIUL B1epdry

ipaiepdn
{sherssiug

ool

LUV |CIIU0D BAIB3BY |
H
1]

$qefieny
UOIIY (010D

9£94

¥

grap | 9e0 Lodasy NeIsuagy
pcday
0791 | 3uS Iepdn / a1eiauag
UAIPBLUOT
4413 MI0msN e

faqEIRAY
UGHEIO
HIOMIaN

(easL} patepdn UGG

94l

ipaepdn
[LANEHE
oday

vZai

Loday 8IS BI0IS

jeasall oday 1paleq | Za)
BIE( 82iABL] 91B5URI} oLgL
BOYL
Bl anAAQ axnbly AEI‘&Q
jeAsalug

vaday
3G JO 13jSURL| BRI

I

g9t

UBHEICT $IOMIEN
e gxeq Hoday aus
30 BuiSSa004g MBI

2691

9291

parepdp LieIG0

ipajepdn
1AL

-H 9091

worisnboy S84

|eAID} U
ucipsinby 13180

09t

ADEMCO V. ECOFACTOR

IPR2023-00409

Exhibit 2001

Page 16



US 8,428,782 B2

1 2
ENERGY MANAGEMENT SYSTEM AND FIG. 2 illustrates a energy management system operable to
METHOD manage energy at a site according to an aspect of the disclo-

CROSS REFERENCE TO RELATED
APPLICATIONS

The present application claims benefit of U.S. Provisional
Patent Application Ser. No. 61/255,678 entitled a “Proximity
Based Home Energy Management System and Method”, filed
onOct. 28,2009, and U.S. Provisional Patent Application Ser.
No. 61/235,798 entitled an “Alternative Energy Asset Man-
agement System with Intelligent Data Framework Capabili-
ties, filed on Aug. 21, 2009, and U.S. Provisional Patent
Application Ser. No. 61/226,899 entitled a “Congestion
Detection, Curtailment, Storage, and Dispatch Module,” filed
on Jul. 20, 2009, and U.S. Provisional Patent Application Ser.
No. 61/227,860 entitled a “Congestion Detection, Curtail-
ment, Storage, and Dispatch Module,” filed on Jul. 23, 2009.

sure;

FIG. 3 illustrates a flow diagram of a method of managing
energy at a site according to an aspect of the disclosure;

FIG. 4 illustrates a block diagram of a controller according
to an aspect of the disclosure;

FIG. 5A illustrates a block diagram of a mobile device
operable to be used with an energy management system
according to another aspect of the disclosure;

FIG. 5B illustrates a block diagram of an energy manage-
ment user interface according to another aspect of the disclo-
sure;

FIG. 6 illustrates a block diagram of an energy manage-
ment system according to another aspect of the disclosure;

FIG. 7 illustrates an energy management user interface
according to an aspect of the disclosure;

FIG. 8 illustrates an energy management system interface
operable to report energy usage and savings information

Applicants hereby incorporate by reference the specifications 20 according to a further aspect of the disclosure;
of co-pending U.S. applications assigned to Allure Energy, FIG. 9 illustrates an energy management system interface
Inc and concurrently filed herewith on Jul. 20, 2010 entitled operab]e to access and edit user and site information accord-
an “Energy Management System and Method.” ing to a further aspect of the disclosure;
FIG. 10 illustrates an energy management scheduling user
FIELD OF THE DISCLOSURE 25 interface operable to schedule energy use at a residential site
according to a further aspect of the disclosure;
This disclosure relates generally to home systems, and FIG. 11 illustrates an wireless thermostat user interface
more particularly to an energy management system and operable according to an aspect of the disclosure;
method. FIG. 12 illustrates a block diagram of a wireless thermostat
30 according to a further aspect of the disclosure;

BACKGROUND

Current energy management systems take a passive role to
residential energy management. For example, consumers

FIG. 13 illustrates a block diagram of an energy network
bridge according to a further aspect of the disclosure;

FIG. 14 illustrates a block diagram of a demand response
system according to a further aspect of the disclosure;

lack energy awareness and are typically left with having to 35  FIG. 15 illustrates a block diagram of a aggregate demand
evaluate a monthly bill to determine how much energy was schedule system according to a further aspect of the disclo-
consumed. Additionally, consumers lack transparency into sure; and
what the leading causes of energy consumption are at their FIG. 16 illustrates a flow diagram of a method of managing
residences. Some utility companies are providing energy dis- energy use at a residence according to a further aspect of the
play only technologies that will allow consumers to see what 40 disclosure.
the current price of energy may be. However, such displays The use of the same reference symbols in different draw-
take a passive role to conservation, and leaving it up to the ings indicates similar or identical items.
consumer to manually curtail their use.

In certain regions, information infrastructure is lacking to DETAILED DESCRIPTION OF DRAWINGS
enable utility companies and customers to access real-time 45

energy consumption. For example, some regions have smart
meters that are capable measuring and reporting consumption
data. However, there is a lack of communication and analyti-
cal infrastructure to allow utility companies to analyze future
demand and schedule energy production. For example, some
utilities are providing demand response systems that react to
load levels, and force curtailment on residential, industrial,
and commercial customers. Such programs have not been
well received as they typically inconvenience the end user.

BRIEF DESCRIPTION OF THE DRAWINGS

It will be appreciated that for simplicity and clarity of
illustration, elements illustrated in the Figures have not nec-

50

55

The following description in combination with the Figures
is provided to assist in understanding the teachings disclosed
herein. The following discussion will focus on specific imple-
mentations and embodiments of the teachings. This focus is
provided to assist in describing the teachings and should not
be interpreted as a limitation on the scope or applicability of
the teachings. However, other teachings can certainly be uti-
lized in this application. The teachings can also be utilized in
other applications and with several different types of archi-
tectures such as distributed computing architectures, client/
server architectures, or middleware server architectures and
associated components.

Devices or programs that are in communication with one
another need not be in continuous communication with each

essarily been drawn to scale. For example, the dimensions of 60 other unless expressly specified otherwise. In addition,

some of the elements are exaggerated relative to other ele- devices or programs that are in communication with one

ments. Embodiments incorporating teachings of the present another may communicate directly or indirectly through one

disclosure are shown and described with respect to the draw- or more intermediaries.

ings presented herein, in which: Embodiments discussed below describe, in part, distrib-
FIG. 1 illustrates a block diagram of an energy manage- 65 uted computing solutions that manage all or part of a com-

ment system and energy transmission system according to an
aspect of the disclosure;

municative interaction between network elements. In this
context, a communicative interaction may be intending to

ADEMCO V. ECOFACTOR
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3

send information, sending information, requesting informa-
tion, receiving information, receiving a request for informa-
tion, or any combination thereof. As such, a communicative
interaction could be unidirectional, bidirectional, multi-di-
rectional, or any combination thereof. In some circumstances,
a communicative interaction could be relatively complex and
involve two or more network elements. For example, a com-
municative interaction may be “a conversation” or series of
related communications between a client and a server—each

4
munication, Bluetooth communication, WIFI communica-
tion, IEEE 802.11-based communication, WiMAX commu-
nication, IEEE 802.16-based communication, various
proprietary wireless communications, or any combination
thereof.

As described herein, a flow charted technique, method, or
algorithm may be described in a series of sequential actions.
Unless expressly stated to the contrary, the sequence of the
actions and the party performing the actions may be freely

network element sending and receiving information to and 10 changed without departing from the scope of the teachings.
from the other. The communicative interaction between the Actions may be added, deleted, or altered in several ways.
network elements is not necessarily limited to only one spe- Similarly, the actions may be re-ordered or looped. Further,
cific form. A network element may be a node, a piece of although processes, methods, algorithms or the like may be
hardware, software, firmware, middleware, another compo- described in a sequential order, such processes, methods,
nent of a computing system, or any combination thereof. 15 algorithms, or any combination thereof may be operable to be

For purposes of this disclosure, an energy management performed in alternative orders. Further, some actions within
system, network device, or any combination thereof can a process, method, or algorithm may be performed simulta-
include any instrumentality or aggregate of instrumentalities neously during at least a point in time (e.g., actions performed
operable to compute, classify, process, transmit, receive, in parallel), can also be performed in whole, in part, or any
retrieve, originate, switch, store, display, manifest, detect, 20 combination thereof.
record, reproduce, handle, or utilize any form of information, As used herein, the terms “comprises,” “comprising,”
intelligence, or data for business, scientific, control, enter- “includes,” “including,” “has,” “having” or any other varia-
tainment, or other purposes. For example, an energy manage- tion thereof, are intended to cover a non-exclusive inclusion.
ment system, network device, or any combination thereof can For example, a process, method, article, system, or apparatus
include any combination of a personal computer, a PDA, a 25 that comprises a list of features is not necessarily limited only
consumer electronic device, a media device, a smart phone, a to those features but may include other features not expressly
cellular or mobile phone, a smart utility meter, an advanced listed or inherent to such process, method, article, system, or
metering infrastructure, a smart energy device, an energy apparatus. Further, unless expressly stated to the contrary,
display device, a home automation controller, an energy hub, “or” refers to an inclusive-or and not to an exclusive-or. For
a smart energy gateway, a set-top box, a digital media sub- 30 example, a condition A or B is satisfied by any one of the
scriber system, a cable modem, a fiber optic enabled commu- following: A is true (or present) and B is false (or not present),
nications device, a media gateway, a home media manage- A is false (or not present) and B is true (or present), and both
ment system, a network server or storage device, an energy A and B are true (or present).
substation, a vehicle charging station, a renewable energy Also, the use of “a” or “an” is employed to describe ele-
production device, a renewable energy control device, an 35 ments and components described herein. This is done merely
energy storage management system, a smart appliance, an for convenience and to give a general sense of the scope of the
HVAC system, a water pump, a heat pump, a hot water heater, invention. This description should be read to include one or at
a thermostat, an energy controller, an irrigation system, a least one and the singular also includes the plural, or vice
lighting system, an alarm system, a smart power outlet, an versa, unless it is clear that it is meant otherwise. For example,
energy detection device, a power measurement device, a 40 when a single device is described herein, more than one
power measurement unit (PMU), an air handler, a wireless air device may be used in place of a single device. Similarly,
damper, a humidity control system, a heat and motion sensing where more than one device is described herein, a single
device, a smart power outlet, a switch router, wireless router, device may be substituted for that one device.
or other network communication device, or any other suitable Unless otherwise defined, all technical and scientific terms
device or system, and can vary in size, shape, performance, 45 used herein have the same meaning as commonly understood
functionality, and price. by one of ordinary skill in the art to which this invention

According to an aspect, an energy management system can belongs. Although methods and materials similar or equiva-
include memory, one or more processing resources Or con- lent to those described herein can be used in the practice or
trollers such as a central processing unit (CPU) or hardware or testing of embodiments of the present invention, suitable
software control logic. Additional components of the energy 50 methods and materials are described below. All publications,
management system can include one or more storage devices, patent applications, patents, and other references mentioned
one or more wireless, wired or any combination thereof of herein are incorporated by reference in their entirety, unless a
communications ports to communicate with external devices particular passage is cited. In case of conflict, the present
as well as various input and output (I/O) devices, such as a specification, including definitions, will control. In addition,
keyboard, a mouse, pointers, controllers, and display devices. 55 the materials, methods, and examples are illustrative only and
The energy management system can also include one or more not intended to be limiting.
buses operable to transmit communications between the vari- To the extent not described herein, many details regarding
ous hardware components, and can communicate using wire- specific materials, processing acts, and circuits are conven-
line communication data buses, wireless network communi- tional and may be found in textbooks and other sources within
cation, or any combination thereof. 60 the computing, electronics, and software arts.

As used herein, a wireless energy network can include In accordance with an aspect of the disclosure, an energy
various types and variants of wireless communication con- management system is disclosed. The energy management
figurable to manage energy at a site, including associated system can include a database configured to store site report
protocols or enhancements thereto including, but not limited data received from a plurality of residential sites using a
to, any combination or portion of, IEEE 802.15-based wire- 65 wireless home energy network at each site. According to an

less communication, Zigbee communication, INSETEON
communication, X 10 communication protocol, Z-Wave com-

aspect, each residential site can include a thermostat acces-
sible to the wireless home energy network. The energy man-
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agement system can also include a processor operably
coupled to the database and configured to access the site
report data, detect a current temperature set-point of the ther-
mostat at a first residential site, and detect a first seasonal
profile of the thermostat. The processor can also detect a
current operating mode of a HVAC system operably coupled
to the thermostat, and determine a thermostat schedule of the
thermostat using the first seasonal profile and the current
operating mode of the HVAC system.

6

crophasor data, firm owned alternative energy generator oper-
ating status, non-firm owned alternative energy generator
operating status, locational marginal pricing data, congestion
revenue rights data, energy storage capacity, stored energy
output capacity, real time energy pricing data, historical
energy pricing data, real time nodal demand data, historical
nodal demand data, real time zonal demand data, historical
zonal demand data, external market demand data, historical
external market demand data, nodal price data, real time

FIG. 1 illustrates a block diagram of an energy manage- 10 energy price data, real time energy demand data, historical
ment system, illustrated generally at 100, according to an energy demand data, historical energy price data, firm owned
aspect of the disclosure. Energy management system 100 can alternative energy generator data, non-firm owned alternative
include an energy source 102 configured to generate energy energy generator data, est. firm owned alternative energy
that can be coupled to an energy transmission system 104 to generator output schedule, estimated non-firm owned alter-
satisfy a load or demand at a first site 106, second site 108, 15 native energy generator output schedule, macro environmen-
third site 110, or any combination thereof. Energy transmis- tal data, micro environmental data, real-time grid congestion
sion system 104 can be configured to be coupled to one or data, historical grid congestion data, renewable energy credit
more of first site 106, second site 108, third site 110, or any information, carbon credit cap and trade pricing information,
combination thereof. fixed and variable costs for operating alternative energy gen-

According to an aspect, first site 106 can include a distrib- 20 erators, production tax credit (PTC) pricing information,
uted energy generation (DEG) asset 112. DEG asset 112 can investment tax credit (ITC) information, federal grant infor-
include various types of energy producing assets such as a mation, credit-to-grant comparison analysis data, PTC to ITC
natural gas generator, fuel cell generator, solar array, solar analysis data, interest/finance data for alternative energy gen-
concentrator, wind turbine generator, battery array, electric erators, asset depreciation schedules, available solar and wind
vehicle, hyrdo-power generator, any type of generator, or any 25 output capacity, distributed energy production scheduling
combination thereof capable of outputting energy to energy data, feed-in tariff data, baseline energy generator data, load
transmission system 104. utilization data, transmission efficiency data, congestion right

According to a further aspect, second site 108 can include revenue data, priority dispatch data, federal renewable port-
a virtual capacity generation (VCG) asset 114. VCG 114 can folio standard (RPS) data, state renewable portfolio standard
include an energy consumption device configured to reduce 30 (RPS) data, net-metering data, current or forecasted % coal
energy consumption or load placed on energy transmission production data, current or forecasted % natural gas produc-
system 104 during various periods. For example, VCG asset tion data, current or forecasted % green house gas production
108 can include equipment located a commercial facility, data, current or future coal pricing data, current or future
industrial facility and the like. According to another aspect, natural gas pricing data, current or future oil pricing data,
second site 102 can include a retail center having energy 35 current or future energy transmission pricing data, forecasted
consuming devices that can be managed to reduce energy transmission price setting events, virtual capacity data, his-
consumption. In other forms, second site 108 can include a torical site performance data, seasonal weather and perfor-
residential site having VCG assets that include energy con- mance data, aggregate scheduling demand data, collaborative
suming devices such as an HVAC system, heat pump, hot demand response data, historical device consumption data,
water heater, lighting systems, entertainments systems, 40 forecasted device consumption data, or any combination
refrigerators, or any type of electricity consuming device or thereof.
system, or any combination thereof. According to a further FIG. 2 illustrates an energy management system, illus-
aspect, third site 110 can include a combination of a assets trated generally at 200 and configured to be used at a site 202
such as DEG asset 116 and a VCG asset 118. according to an aspect of the disclosure. Site 202 can include

According to another aspect, first site 106 can be coupledto 45 a residential site, and industrial site, a manufacturing site, a
server 120 using an Internet or broadband connection 122. commercial site, or any combination thereof. According to an
Second site 108 can be coupled to server 120 using a second aspect, energy management system 200 can include a server
Internet or broadband connection 124. Third site 110 can be 204 located at a remote location that can be communicatively
coupled to server 120 using a third Internet or broadband coupled to a network 206. According to a further aspect, site
connection 126. Various other types of connections can also 50 202 can include a controller 216 capable of connecting to a
be deployed by energy management system 100 as needed or wireless thermostat (TSTAT) 208, an associated mobile
desired. device 210, one or more smart appliances 212, a distributed

According to another aspect, portions or combinations of energy generating asset 214, or any combination thereof. In a
energy transmission system 104 can be used within one or form, controller 216 can establish a wireless energy network
more markets such as ERCOT, Southwest Power Pool (SPP), 55 242 using a wireless communication described herein. Vari-
California Independent system operator (CAISO), Western ous combinations of networks and variants thereof can also be
Electric Coordinating Council (WECC), other grids or mar- deployed by controller 216 to establish wireless energy net-
kets, future national or regional grids, operators, councils, or work 242.
any combination or portions thereof can be accessed using According to a further aspect, mobile device 210 can com-
energy management system 100. 60 municate with controller 216 using a WIFI or 802.11 based

According to a further aspect, energy management system communication, Bluetooth communication, Zighee commu-
100 can utilize energy management information (EMI) to nication, or various other wireless communication, or any
manage energy production, consumption, curtailment, load combination thereof. According to a further aspect, mobile
shedding, purchase decisions, demand response decisions, or device 210 an communicate with an information network 240
any combination thereof. For example, EMI can include any 65 using a subscriber based wireless data communication net-

combination of data sources such as real-time congestion
data, energy transmission line operating conditions, syn-

work such as a 3G network, 4G network, EDGE network, a
cellular network, WiMAX, other wireless data communica-
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tion, or any combination thereof. According to a further
aspect, site 202 can include a gateway 218 configured as a
broadband gateway such as a DSL gateway, cable system
gateway, fiber optic gateway, or any combination thereof.

According to another aspect, energy management system
200 can include an advanced metering infrastructure (AMI)
gateway 242 configured to communicate with a smart meter-
ing device 250. Smart metering device 250 can include a
utility or power company owned metering device and can be
configured to communicate using a wireless network such as
a cellular network, a mesh network, WiMAX network, or any
combination thereof. According to an aspect, controller 216
can communicate with AMI gateway 242 using an AMI net-
work 248 communicated by AMI gateway 242.

According to a further aspect, energy management system
200 can include server 204 configurable to include various
energy management logic, modules, interfaces, database
sources, or various combinations thereof to manage energy
use at site 200. Server 204 can also include a processor 222
that can be configured as multiple processors having one or
more processing cores as needed or desired, one or more
databases 224 that can be internal or external to server 204,
and memory 226 configurable to store data. According to an
aspect, server 204 can be located in a single location however
multiple locations, and server configurations including cloud
computing, distributed computing, dedicated computing, or
any combination thereof can be deployed. According to an
aspect, controller 216 can include portions or all of server 204
and can deploy some or all of the capabilities of server 204.

According to another aspect, server 204 can include a site
interface 220 operable to be coupled to network 206 and
gateway 218 to communicate data between site 202 and
server 204. Server 204 can also include a mobile client inter-
face 226 that can be coupled to a wireless telecommunica-
tions communication gateway such as a WAP gateway and the
like. According to an aspect, mobile client interface 226 can
communicate with one or more mobile devices 210, using
information network 240 or another data network provided by
a wireless telecommunications provider. Mobile client inter-
face 226, mobile device 210, an information network 240, or
various combinations thereof can include secure connection
capabilities such as SSL connections or other carrier sup-
ported secure connection capabilities. Server 204 can also
include an energy price monitor 228, a demand response
module 230, an efficiency rating module 232, a proximity
detection module 234, a scheduling module 236, an energy
savings module 238, a messaging module 240, or any com-
bination thereof.

According to an aspect, energy price monitor 228 can be
deployed by processor 222 and can access EMI stored within
database 224 or a remote data source to monitor energy pric-
ing of site 202.

According to an aspect, demand response module 230 can
be deployed by processor 222 and can access EMI stored
within database 224 or a remote data source to manage
demand response preferences and capabilities of site 202.

According to an aspect, efficiency rating module 232 can
be deployed by processor 222 and can access EMI stored
within database 224 or a remote data source to determine an
efficiency rating, thermal response, virtual capacity capabili-
ties, performance data, or various other of site 202.

According to an aspect, proximity detection module 234
can be deployed by processor 222 and can access EMI stored
within database 224 or a remote data source to detect a loca-
tion of mobile device 210 relative to site 202, and modify
operating conditions of site 202 based on a proximity of
mobile device 210 to site 202.
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According to an aspect, scheduling module 236 can be
deployed by processor 222 and can access EMI stored within
database 224 or a remote data source to schedule energy use
oroperations of one or more energy consuming devices at site
202.

According to an aspect, energy savings module 238 can be
deployed by processor 222 and can access EMI stored within
database 224 or a remote data source to determine a past or
forecasted energy savings of site 202. In a form, server 204
can include user account login information at a utility com-
pany or energy provider that can enable a user to gain access
to meter data. As such, energy savings module 238 can pull
EMI data stored at a third party website, and output past or
forecasted energy savings of site 202.

According to an aspect, messaging module 240 can be
deployed by processor 222 and can access EMI stored within
database 224 or a remote data source to communicate mes-
sages. For example, messaging module 240 can use an email
address, mobile device identifier, SMS gateway data, network
device identifier data, IP address of controller 216, IP address
of gateway 218, IP address of AMI gateway 242, or any
combination thereof to communicate messages or other
energy management information.

According to a further aspect, energy management system
200 and controller 216 can access consumption data at site
202 using AMI gateway 242. For example, controller 216 can
include a wireless communication module (not expressly
illustrated in FIG. 2) such as a Zighee communication module
(e.g. 802.15.4), WIFI module, Bluetooth module or various
other wireless modules, or any combination thereof. Control-
ler 216 can include one or more profiles stored within a
memory device (not expressly illustrated in FIG. 2) config-
ured to include data that will enable controller 216 to join
AMI gateway 242. For example, a profile can include various
attributes to initiate or establish communication using one or
more security levels as needed or desired.

According to a further aspect, energy management system
200 can be used with an energy management application
accessible or deployed by mobile device 210 or other com-
puting device. For example, the energy management applica-
tion can be used to control TSTAT 208, one or more smart
appliances 212 or various other devices at site 202. A user can
access the energy management application using mobile
device 210 or other computing device and read the current
settings, operating conditions, or various other types of
energy management information associated with site 202. For
example, a user can view if TSTAT 208 and an associated
HVAC system (not expressly illustrated in FIG. 2) is on or off,
amode such as heat, A/C, or fan, or any combination thereof.
In other forms, the user can use the energy management
application to access multiple thermostats or zones at site
202. Although the energy management application has been
described in the context of accessing TSTAT 208, it should be
understood that other network devices, smart appliances,
lighting systems, or any other energy consuming or network
accessible device or any combination thereof can be accessed
using the energy management application.

According to a further aspect, mobile device 210 can
include a mobile device application that can upload location
data to server 204, controller 216, TSTAT 210, smart appli-
ances 212, various other devices capable of receiving location
data, or any combination thereof. For example, in a particular
form mobile device 210 can report a current location using a
location application program interface (API) of mobile
device 210, and can upload location data to server 204 using
mobile client interface 226. Server 204 can then deploy prox-
imity detection module 234 to determine whether one or more
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operating conditions should be altered at site 202. For
example, proximity detection module 234 can include rules
based logic to determine if an operating condition of a
resource at site 202 should be altered. For example, if a user
is greater than two miles away from site 202, and is moving
away from site 202, server 204 can generate a control action
report to be communicated to site 202. For example, a control
action report can include adjusting TSTAT 208 up a specific
number of degrees relative based on the distance and direc-

10

buses that can be used to install one or more wireless modules.
For example, controller 216 can include a UART bus interface
that can be used to interface a Zigbee module, WIFI module,
Bluetooth Module, various other modules or combinations
thereof. Various other buses can also be used including but not
limited to a USB bus, a SPI bus, an SDIO bus, a mini-USB
bus, or any combination thereof. Controller 216 can include
buses that can be located internal or external to a housing of
controller 216.

tion a user may be from site 202. 10 According to an aspect, energy management system 200
According to a particular aspect, a user may have previ- can include one or more network devices, such as TSTAT 208,
ously established an upper setting limit a user would like an smart appliances 212, or various other network devices
internal temperature to reach at site 202 without having an installed at a residential site such as a home or residence.
associated HVAC unit turning on. The upper setting limit can Controller 216 can establish a wireless energy network 242
besentto TSTAT 208 based on how far auser may be fromsite 15 capable of communicating with a network device at site 202.
202. A lower limit can be established for a heating unit as Energy management system 200 can also include server 204
well. These limits can be entered using mobile device 210, a disposed remotely from site 202 and capable of generating a
web-based user interface, or any combination thereof. control action report to control the network device. Controller
According to another aspect, server 204 can characterize 216 can also be located at site 202 including a residential site.
site 202 to determine operating characteristics and perfor- 20 Controller 202 can be in communication with server 204.
mance data of site 202 and associated energy consuming According to an aspect, controller 202 can establish initiate a
devices at site 202. For example, server 204 can use efficiency plurality of operating status requests of the network device,
rating module 232 to monitor performance data at site 202. and receive device data in response to at least one of the
Performance data can include measured performance data operating status requests. Controller 202 can further generate
detected by controller 216, performance specifications of an 25 a site report including the device data, and initiate a commu-
energy consuming device that can be based on a model num- nication of the site report to server 204. During the commu-
ber or other identification data ofthe device, the size or square nication of the site report from controller 202 to server 204,
footage of site 202, efficiency improvements or specifications controller 202 can detect an availability of a control action
of site 202, various other EMI data, or any combination report at server 202 in conjunction with the communication of
thereof. As performance of an energy consuming device may 30 the site report. As such, a secure connection can be initiated
be detected, an energy alert can be sent using messaging from site 202 to communicate site reports and receive control
module 240. In another form, an energy alert can be sent to a action reports without having to have server 204 initiate a
third party to initiate a service call at site 202. For example, communication with site 202.
one or more third parties may subscribe to a service to buy According to another aspect, server 202 can generate con-
leads based on an energy consuming devices performance 35 trol action report prior to a site report upload, in association
eroding. Server 204 can include a lead generation module with a site report upload, or any combinations thereof. For
(notexpressly illustrated in FIG. 2) that can be communicated example, one or more control action reports can be generated
using messaging module 240 to a subscriber such as a service and queued in advance of a site report upload. In other forms,
company, appliance provider, and the like. a control action report can be generated during a site report
In another form, performance data can be used to deter- 40 upload. In yet another form, a control action report can be
mine when to adjust an operating condition of an energy generated in response to information uploaded within the site
consuming device based on a schedule, proximal location of report. As such, various combinations of control action report
the user and mobile device, in response to a demand response generation techniques can be deployed as needed or desired.
event, in response to a consumer setting of a desired operating According to an aspect, energy management system 200
condition based on an energy savings mode (e.g. low, med, 45 can be used to generate a control action report in response to
high), or any combination thereof. a distance mobile client 210 may be from site 202. For
According to a particular aspect, controller 216 can be example, site 202 can include a network device, such as
configured as a plug-device that can be plugged directly to a TSTAT 208, joined to wireless energy network 242. Accord-
wall socket or other power receptacle and can include various ing to an aspect, controller 216 can be configured to establish
components (not expressly shown in FIG. 2). Controller 216 50 wireless energy network 242 using a wireless mesh network
can also include a network interface or Ethernet port, one or and initiate a plurality of operating status requests. For
more USB interfaces or mini-USB interfaces, an SDIO slot, example, controller 216 can access TSTAT 208 using wireless
additional data or plug interfaces, or any combination thereof. energy network 242 at a first operating status request interval.
Controller 216 can include an internal or external AC, DC, AC Controller 216 can be used to generate a site report that can
to DC converter power module, or any combination thereofto 55 include device data of TSTAT 208 at a site report interval.
power controller 216. According to an aspect, controller 216 According to an aspect, a site report interval can be the same
can be provided as a small form factor unit to allow for easy interval as the first operating status request interval. In other
installation, use, and discretionary placement. For example, forms, each interval can be different. For example, the first
controller 216 can include a plug computer based on Marvell operating status report request interval can be set to thirty
Corporation’s Kirkwood® microprocessor, Part Number 60 secondsand thesite report interval canbe setto sixty seconds.
6281 and associated components. In another form, controller As such, two cycles of data can be acquired. Various combi-
216 can include a plug computer including specifications nations of intervals can be used as desired.
described in “Sheeva Plug Development Kit Reference According to a further aspect, controller 216 can initiate a
Design”, version 1.1, and previous versions which are herein communication of site report to a remote server such as server
incorporated by reference. Other processors having various 65 204 using gateway 218. For example, gateway 218 can

other speeds and supporting components can also be used.
According to an aspect, controller 216 can include various

include a residential broadband connection 206 capable of
establishing a secure gateway connection between site 202
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and server 204 using a public communication network.
According to an aspect, residential broadband connection
206 does not include a cellular communications based net-
work.

In another form, control data can be provided in response to
adetection of a travel direction and a distance between mobile
device 210 having location reporting device, and site 202. For
example, as a user of mobile device 210 is moving away from
site 202, server 204 can detect a direction and distance mobile

12

preference of an resident or owner of the residence to partici-
pate in demand response events. Demand response module
230 can also determine an energy capacity of site 202 using
historical device consumption data received in a site report,
and forecasted device consumption data. Control data can
then be generated to alter an operating condition of the net-
work device in response to the grid condition and the prefer-
ence of the owner and the energy capacity of site 202.
According to a further aspect, server 204 can determine an

device 210 may be from residential site 202. Server 204 can 10 energy capacity of site 202 using device data received in
then determine if a control action should be generated. For association with site reports received from site 202. For
example, as mobile device 210 moves away from residential example, site report data can be used with efficiency rating
site 202, TSTAT 208 setting can be adjusted up during a warm module 232 to determine a virtual generation capacity or
or summer season (or down during a cold or winter season) to energy reduction capacity of site 202. Upon detecting an
reduce energy consumption. Other network devices can also 15 available capacity, demand response module 230 can output a
be adjusted as needed or desired. curtailment action to be used within a control action report to
According to a further aspect, energy management system be communicated to site 202. For example, a curtailment
200 can use energy pricing monitor 228 to generate a control action can include an updated control data to alter a current
actionreport. For example, energy pricing monitor 228 canbe operating condition of one or more network devices con-
configured to detect energy pricing within an energy market, 20 nected to wireless energy network 242 at site 202.
and initiate curtailing use of a network device, such as TSTAT According to a further aspect, controller 216 can be con-
208, smart appliance 212, other network devices at site 202, figured to detect a new set-point value within a control action
or any combination thereof. For example, energy pricing report, and identify TSTAT 208 to be adjusted to the new
monitor 228 can output a control action report in response to set-point value. In some forms, multiple wireless thermostats
an unfavorable pricing condition, and further upon the detec- 25 canbeaccessed via wireless energy network 242 and adjusted
tion of a travel direction and a distance between mobile device as desired. Controller 216 can communicate a different set-
210 and site 202. In another form, energy pricing monitor 228 point values to each of the wireless thermostats. Controller
can also initiate use of one or more network devices at site 202 216 can initiate an outputting of new set-point values to
in response to a favorable pricing condition, and a detection of TSTAT 208 and others using wireless energy network 242.
a travel direction and a distance between mobile device 210 30  According to an aspect, energy management system 200
and residential site 202. In this manner, a user’s travel direc- can use proximity detection module 234 to detect a distance
tion, distance, and current energy pricing within a market can mobile device 210 may be from site 202 including a residen-
be used to determine how energy consumption can occur at tial site. For example, proximity detection module 234 can
site 202. access location data stored within database 224 and provided
According to a further aspect, energy management system 35 by mobile device 210 using mobile client interface 226. Prox-
200 can also use demand response module 230 to detect a imity detection module 234 can further detect mobile device
demand response condition and respond accordingly. For 210 within a first zone (e.g. less than one (1) mile from the
example, demand response module 230 can be used to detect site, less than three (3) miles from site, greater than five (5)
a grid condition favorable to a demand response event and miles from site, etc.). Proximity detection module can further
detect a profile preference setting of an user or site manager of 40 detect a current thermostat setting of TSTAT 208, and an
site 202. For example, a user or site manager can set a profile indoor temperature detected at site 202 and communicated
to always participate, not participate, or have a request sent to within a site data report communicated from site 202. Prox-
collaborate on whether to participate. Other profile settings imity detection module 234 can then determine a percentage
can also be used such as determining an economic or mon- adjustment to adjust a current setting of TSTAT 208, and
etary value to a user or site manager if participating in a 45 output the percentage adjustment as a new set-point value to
demand response event. For example, a favorable grid condi- be used within a control action report. For example, if mobile
tion can include an increase in the price of energy due to an device 210 can be detect as being greater than three (3) miles
undersupply of energy within an energy transmission system from site 202, TSTAT 208 can be adjusted to within 75% of
or market (not expressly illustrated in FIG. 2). In another the maximum setting in a summer season, or minimum set-
form, a favorable condition can include an oversupply of 50 ting in a winter season. As such, a site 202 can be managed
energy purchased by an energy provider of site 202. Addi- based on a user’s proximity to a site, which zone a user may
tionally, a high demand period can be detected and the over- be located in, and current seasonal schedule or setting being
supply of energy can be increased using a demand response used at a site 202.
event. In another form, a favorable grid condition can include According to another aspect, energy management system
a time interval when transmission pricing to use an energy 55 200 can include TSTAT 208 configured as a wireless thermo-
transmission system may be determined. As such, an energy stat capable of joining wireless energy network 242 operable
provider would receive an economic benefit from reducing as a wireless home energy network. According to an aspect,
load when the transmission rate or rate for using transmission TSTAT 208 can be configured to not include an enabled local
lines would be determined. Various combinations of favor- programming schedule configured to control an HVAC sys-
able grid conditions can be detected as needed or desired in 60 tem of site 202. For example, TSTAT 208 can include suffi-
association with determining a demand response event to cient memory to store a set-point value, but may be not
curtail energy use at site 202. include scheduling capabilities at TSTAT 208. As such, a
According to an aspect, energy management system 200 simplified user interface of TSTAT 208 can be deployed. For
can use demand response module 230 configured to detect an example, if TSTAT 208 includes a scheduling feature, energy
energy capacity of site 202 having a residence. For example, 65 management system 200 can be used to disable the schedul-

demand response module 230 can detect a grid condition
favorable to a demand response event, and can also detect a

ing feature located at TSTAT 208. As such, TSTAT 208 can be
considered a non-programmable thermostat capable of con-

ADEMCO V. ECOFACTOR
IPR2023-00409

Exhibit 2001

Page 22



US 8,428,782 B2

13

necting to wireless energy network 242, and set-point values
or other control actions can be received using wireless energy
network 242. In this manner, scheduling use of TSTAT 208
can be provided using on-line or web application based
scheduling tool.

According to a further aspect, controller 216 can be further
configured to initiate joining TSTAT 208 to wireless energy
network 242 using a unique identifier of TSTAT 208. A
unique identifier of TSTAT 208 can be received from server
204 and a local schedule and or scheduling capabilities of
TSTAT 208 can be disabled. In this manner, an overall design
complexity of a thermostat can be reduced and scheduling
capabilities can be provided using a schedule created within a
network environment and output by controller 216, server
204, mobile device 210, or any combination of sources
capable of providing schedule information or control action
data to TSTAT 208.

According to another aspect, energy management system
200 can also use scheduling module 236 to schedule use of a
network device located at site 202 and capable of connecting
to wireless energy network 242. Additionally, multiple user
schedules can be stored within database 224 and used by site
202. For example, scheduling module 236 can be used to
detect a first user schedule accessible to controller 216. The
first user schedule can include a first schedule event config-
ured to alter an operating condition of a network device such
as TSTAT 208, smart appliance 212, or other energy consum-
ing network devices. According to an aspect, the first user
schedule can be operably linked to mobile device 210 having
a location detection device. The first user schedule can be
used or not used based on a distance mobile device 210 may
be from residence 202. In this manner, as user returns to
residential site 202, a user schedule can be activated and used.

According to another aspect, energy management system
200 can include a second user schedule accessible to control-
ler 216. For example, a second user schedule can include
scheduling data to schedule a second schedule event config-
ured to alter an operating condition of a network device at site
202. The second user schedule can be operably linked to a
second mobile device having a location reporting device (not
expressly illustrated in FIG. 2). For example, the second user
schedule can be used or not used based on a distance a second
mobile device may be from site 202. In another form, mobile
device 210 may not be located at site 202, but a second mobile
device may located be at site 202. In this form, a second user
schedule may be based on detecting the second mobile device
located at site 202. According to an aspect, the second user
schedule can be disabled when the second user leaves the site
202 and a proximity mode can be enabled. According to a
further aspect, a second user schedule may not be operably
linked to any mobile device. As such, controller 216 can use
a second user’s schedule to schedule events in response to a
detection of mobile device 210 being a distance away from
residential site 202. In this manner, multiple user schedules
and proximity control of energy use can be deployed at a
common site.

According to an aspect, energy management system 200
can also include controller 242 capable of detecting advanced
metering infrastructure (AMI) wireless network 248 output
by smart metering device 250. For example, smart metering
device 250 can include, or can be coupled to, AMI/Gateway
242 capable of outputting AMI wireless network 248. In other
forms, smart metering device 250 can be configured to output
AMI wireless network 248 directly.

According to another aspect, controller 216 can be config-
ured with a communication interface (not expressly illus-
trated in FIG. 2) to enable joining AMI wireless network 248.
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In this manner, controller 216 can gain access to AMI wireless
network 248 to receive AMI data. In a further aspect, control-
ler 216 can use the AMI data to alter an operating condition of
anetwork device at site 202, output AMI data using a display
of a network device, communicate AMI data to server 204, or
any combination thereof. According to a further aspect, con-
troller 216 can communicate the AMI data with site report
data as a site report to server 204. As such, AMI data and site
report data can be used at server 204.

According to a further aspect, controller 216 can connect to
AMI wireless network 248 at a first security level, and alter an
operating condition of'a network device connected to wireless
energy network 242 at a second security level. According to
anaspect, wireless energy network 242 can be deployed at the
same security level as AMI wireless network 248, can be
deployed at a different security level than AMI wireless net-
work 248, or any combination thereof.

According to a further aspect, a user or site profile can be
used to enable use of control actions initiated or received by
AMI wireless network 248. For example, a site manager or
user can establish a profile setting to enable or disable a utility
company to alter an operating condition of a network device
at a residence. As such, controller 216 can access a profile
setting prior to connecting to AMI wireless network 248,
enabling use of a control action received using the AMI wire-
less network 248, or any combination thereof. In other forms,
controller 216 can access server 204 to detect profile settings.

According to another aspect, energy management system
200 can also include controller 216 configured to communi-
cate using a Zigbee network and a WIFI network. For
example, controller 216 can include a ZigBee enabled com-
munication device (not expressly illustrated in FIG. 2)
capable of initiating wireless energy network 242 at site 202
that includes a residential site. Controller 242 can also include
a WIFI enabled communication device (not expressly illus-
trated in FIG. 2) capable of initiating WIFI network 244
operable to be coupled to mobile device 210 that may be WIFI
enabled, or other WIFI enabled devices, systems, or any com-
bination thereof.

According to a further aspect, controller 216 using WIFI
network 244 can be used to alter an operating condition at site
202 in response to detecting mobile device establishing or
losing a WIFI connection to WIFI network 244. For example,
a user schedule can be enabled when a WIFI connection of
mobile device 210 can be detected, and an operating condi-
tion of one or more network devices connected to wireless
energy network 242. As mobile device 210 leaves site 202, an
operating condition of one or more network devices can be
altered upon a detection of a WIFI connection of mobile
device 210 to WIFI network 244 being lost.

According to an aspect, mobile device 210 can communi-
cate with controller 216 to access site data, site reports, con-
trol action data, AMI data, or various other types of EMI data
available using WIFI network 244. According to an aspect,
mobile device 210 can initiate control actions, control action
reports, or combinations thereof that can alter an operating
condition of a network device coupled to wireless energy
network 242. According to a further aspect,

According to another aspect, controller 216 configured
with a WIFI communication device can enable a connection
to ahome computer system, laptop computer, Netbook, home
server, IPAD®, home automation system, router, or other
WIFI enabled system or devices (not expressly illustrated in
FIG. 2), or any combination thereof. For example, a user can
use an IPAD to access controller 216. Using WIFI network
244 and wireless energy network 242, a user can receive
operating status information, initiate control actions of net-
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work devices, schedule energy use, or various other energy
management activities. In some forms, controller 216 may
not have access to network 206. Controller 216 can include
portions or all of the capabilities of server 204 to schedule
energy use, generate scheduling data, access site data, gener-
ate control action data, or any combination thereof. As such,
in some instances network 206 may not be established (e.g. in
a new construction site, etc.), or if a network failure or an
absence of network availability occurs, a user can access
network devices at site 202 and manage energy use.

According to another aspect, controller 216 can detect
when mobile device 210 connects to WIFI network 244 and
alter an operating condition of a network device coupled to
wireless energy network 242. For example, as mobile device
210 moves or transitions away from site 202, controller 216
can detect a signal loss and alter an operating condition at site
202. According to an aspect, controller 216 can include con-
trol action data to be used upon detecting a signal loss. In
other forms, controller 216 can report the signal loss to server
204 within, or external to a site report. Server 204 can then
determine a control action (if any) in response to a reporting
of the WIFI signal being lost.

According to a further aspect, server 204 can initiate a text
message using messaging module 240 to be sent to mobile
device 210. User of mobile device 210 can then view the text
message and respond to alter an operating condition at site
202. Forexample, a user can place site 202 in proximity mode
which will enable an energy efficiency schedule associated
with the user. In other forms, a user can access an energy
management application accessible to mobile device 210 and
alter an operating condition at site 202. Various combinations
of messaging communications (e.g. SMS text, email, social
network messaging, social network postings, etc.), message
content, and various combinations thereof can be used to
inform a user of mobile device 210 that an operating condi-
tion can be altered in response to mobile device 210 not being
connected to a WIFI signal at site 202, a detection of mobile
device 210 being a distance from site 202 using location
detection, or any combination thereof.

According to another aspect, controller 216 can also con-
nect to mobile device 210 using WIFI network 244 and com-
municate information using mobile device 210 and informa-
tion network 240. For example, mobile device 210 can
connect to information network 240 which can be a wireless
subscriber based information network. Mobile device 210
can receive energy management information from an infor-
mation source accessible to information network 240.
According to an aspect, mobile device 210 can include a
mobile energy management application that can be used to
access server 204 or other information source(s). Mobile
device 210 can be used to upload information such as a site
report, network device data, operating statuses, or various
other types of information that can be obtained at site 202
using wireless energy network 242. According to a further
aspect, mobile device 210 can receive information such as
control action reports, control data, environmental data,
scheduling data, user profile data, network device profile
data, Zigbee based profile data, WIFI data, configuration data,
network device data updates or firmware updates, controller
data updates or firmware updates, or various other types of
EMI data or any combination thereof that can be communi-
cated to mobile device 210 using information network 240.
Mobile device 210 can then communicate received informa-
tion to controller 216 using WIFI network 244. Controller 216
can use the received information to manage energy use at site
202.
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According to a further aspect, controller 216 can be con-
figured to request profile data, profile updates, network device
updates, or any combination thereof of a network device
using WIFI network 244, wireless AMI network 248, network
206, or any combination thereof. For example, controller 216
can detect a Zigbee enabled network device at site 202. Con-
troller 216 can identify unique identifier of the Zigbee
enabled network device, and request a profile of the Zigbee
enabled network using WIFI network 244. For example,
mobile device 210 can request a Zigbee profile using infor-
mation network 240. In another form, a home computer,
laptop computer, IPAD® etc. can request the Zigbee profile
using network 206. In another form, controller 216 can access
wireless AMI network 248 to request a Zigbee profile. As
such, controller 216 can be configured to request profile data,
profile updates, network device updates, various other types
of information to manage network device, or any combina-
tion thereof of a network device using one or more networks
accessible to controller 216.

According to a further aspect, controller 216 can be incor-
porated into a network device. For example, controller 216
and TSTAT 208 can be combined into the same unit. Control-
ler 216 can also include an 802.15.4 based wireless commu-
nication device (not expressly shown in FIG. 2) operable to
establish wireless energy network 242. Controller 216 can
also include an 802.11 based wireless communication device
(not expressly shown in FIG. 2) operable to communicate
with mobile device 210. Using the 802.11 based wireless
communication device, controller 216 can communicate with
gateway 218 having a residential broadband wireless router
capable of establishing an 802.11 based wireless communi-
cation network at site 202. In this manner, combining con-
troller 216 and TSTAT 208 can lead to a reduction in the
number of separate devices deployed at site 202.

According to a further aspect, controller 216 can include a
processor (not expressly illustrated in FIG. 2) configured to
deploy a web server capable of enabling web services. For
example, controller 216 can connect to WIFI network 244 and
a computer system at site 202. The computer system can
include a browser configured to access an IP address of the
web server of controller 216 to manage one or more network
devices coupled to wireless energy network 242. In a particu-
lar form, controller 216 can include a scheduling tool config-
ured to be output by the web server and accessible using WIFI
network 244. According to a further aspect, controller 216 can
be coupled to mobile device 210 and controller 216 can be
configured to enable access to a subscriber based wireless
information network 240 using a connection to the 802.11
based wireless communication device of controller 216.

FIG. 3 illustrates a method of managing energy at a site
according to an aspect of the disclosure. Portions or all of the
method of FIG. 3 can be used with portions or all of the energy
management systems, devices, or apparatuses disclosed
herein, or any other type of system, controller, device, mod-
ule, processor, or any combination thereof, operable to
employ all, or portions of, the method of FIG. 3. Additionally,
the method can be embodied in various types of encoded logic
including software, firmware, hardware, or other forms of
digital storage mediums, computer readable mediums, or
logic, or any combination thereof, operable to provide all, or
portions, of the method of FIG. 3.

The method begins generally at block 300. At decision
block 302, the method detects whether an energy network has
been established. For example, a wireless energy network can
be established and can include one or more networks that can
beused to manage energy use at asite. According to an aspect,
awireless energy network can be established using a wireless
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enabled controller located at a residence. At decision block
302, a detection of an energy network, AMI enabled network,
WIFI enabled network, Zigbee enabled network, WiMAX
network, or any other type of energy network, or any combi-
nation thereof can be detected. If at decision block 302, one or
more networks may not be detected, the method can proceed
to decision block 304. At decision block 304, the method can
detect if there is an AMI network available. If at decision
block 304 there is an AMI network available, the network can
proceed to block 306 and the AMI network can be joined. For
example, the AMI network can include a specific protocol and
security level to establish communication or allow a joining
of'the network. For example, the AMI network may require an
encryption key-based security that can require specific keys,
certificates, etc. to enable access. According to another
aspect, the AMI network may include a smart grid based
security described in Smart Grid standards. As such, various
combinations of joining the AMI network can be deployed.
Upon joining the AMI network, the method can proceed to
decision block 308.

In some forms, an AMI network may be available and the
method can be modified to determine whether to join the AMI
network. If at decision block 304, an AMI network may not be
detected (or may not be joined), the method can proceed to
decision block 308. At decision block 308, the method can
detect if a WIFI network (e.g. 802.11 based network) may be
available. If a WIFI network is not detected or is not available,
the method can proceed to block 310 and a WIFI network can
be established. For example, a controller, network device,
smart appliance, or various other types of energy consuming
devices can include a WIFI communication device capable of
initiating a WIFI network. As such, at block 310 a WIFI
network can be established and the method can proceed to
block 312. If at decision block 308 a WIFI network exists, or
if a WIFI network should not be established, the method can
proceed to block 312. In some forms, an additional WIFI
network can be established at block 310 and the method can
be modified to allow a bridging between the two WIFI net-
works.

According to anaspect, at block 312 an energy network can
be established to manage one or more network devices. For
example, an energy network can include a wireless energy
network that is based on a Smart Grid standards and protocols
such as a Zigbee based protocol. Various other types of com-
munication can also be used to establish an energy network.
An energy network can be established by outputting a wire-
less network at a site to enable a network device to join the
energy network.

Upon establishing an energy network, the method can pro-
ceed to block 314 a network device capable of connecting to
the energy network can be detected. For example, a network
device can include a Zigbee enabled communication device
capable of joining a Zigbee enabled energy network. A
unique identifier of the network device can be detected and a
profile can be obtained at block 316. In some forms, a unique
identifier can be previously obtained by a controller deploy-
ing the energy network. For example, a unique identifier can
be obtained from a server accessible to a controller, via a
WIFI or other network accessible to a controller, or any com-
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profile can be obtained using a WIFI network, an AMI net-
work, an Internet or broadband network, or any combination
thereof. For example, a unique identifier, a model number, a
serial number, a device class identifier, or any combination
thereof that can be communicated to an external source or
information network to obtain a profile can be used. A profile
can then be identified and used to join the network device to
the energy network.

According to a further aspect, obtaining a profile at block
316 can include initiating a request using a controller and an
information network accessible to a mobile device capable of
communicating with a WIFI network at a site. For example, a
profile can be provided by connecting a mobile device to a
wireless information network such as a 3G data network, 4G
data network, or other subscriber based wireless information
network. The mobile device and then communicate the profile
to the controller using the WIFI network at the site. The
controller can then receive the profile and use at least a portion
of the profile within the energy network.

According to an aspect, upon obtaining a profile, the
method can proceed to block 318 and the network device can
be joined to the energy network. For example, the network
device can be joined at a security level that is different than
required by an AMI network, or other secure network. In
some forms, the network device can be joined to multiple
networks or combination of networks while joined to the
energy network. In other forms, the network device can be
joined to only the energy network. In still other forms, an AMI
network connection can be established to enable an AMI
network to access the network device, and the network device
can unjoin or disconnect the AMI network and join the energy
network. In another form, information received from the AMI
network can be used to alter an operating condition of the
network device using the energy network. Various other per-
mutations ofjoining a network device to an energy network or
other networks can also be realized as needed or desired.

According to a further aspect, a network device can join the
energy network using a standardized profile, such as a Zigbee
profile. In addition, a network device can be joined using a
profile modifier that can extend the functionality of the Zig-
bee profile associated with a specific network device. For
example, a controller establishing the energy network can
access profile modifiers to enhance use of a specific network
device.

According to a further aspect, an AMI network can be
joined during a period of time, and then the energy network
can be joined during a separate time period. As such, various
combinations of joining a network device to one or more
networks can be used as needed or desired to manage energy
use of a network device. Additionally, the method can be
modified to join additional network devices to one or more
networks as needed or desired. Upon joining one or more
network devices, the method can proceed to block 320 and
then to decision block 322.

At decision block 322, the method can detect whether a
proximity mode associated with a site and energy network is
enabled or disabled. For example, proximity mode can
include associating a mobile device with a residential site,
and automatically controlling a network device based on

bination thereof. In other forms, an external information 60 detecting a location the mobile device may be from the resi-
source can be capable of providing a unique identifier, or a list dential site. One or more mobile devices associated with a site
of unique identifiers to identify a valid network device that can include a location reporting device capable of outputting
can be joined to the energy network. A controller can then use a location report. The location reporting device can use vari-
the unique identifier, and the profile, to establish or join the ous technologies to report location including GPS, GPRS,
network device to the energy network. 65 cell tower triangulation, or various other location reporting

In another form, a profile of a network device may not be
immediately available, or may have been revised. As such, a

technologies. In another form, a location reporting device of
a mobile device can also include a WIFI radio capable of
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being connected to a WIFI network. As such, a mobile device
can be connected to a WIFI network at the site using a WIFI
connection, and as a WIFI connection is established or lost, a
proximity mode can be enabled and disabled accordingly.
According to an aspect, at block 322 if proximity mode is
enabled, the method can proceed to block 344 as described
below. If at decision block 322 proximity mode may not be
enabled, the method can proceed to decision block 324 to
detect if a user schedule is available. For example, a user

20

In some forms, data formatted according to a standard profile,
such as a Zigbee Home Automation profile, Zigbee Energy
Profile, and the like. In other forms, control action data can
include a device identifier, a message format to output a
message, a parameter or feature of a network device to alter,
an updated set-point or operating condition of the network
device, a network or security key, a date and time, or any
combination thereof.

According to an aspect, the method can proceed to block

schedule can include an event schedule to control one ormore 10 332 and the control action can be output to the energy network
network devices. According to an aspect, one or more user’s as an outgoing message and received by the network device as
can create a schedule that can be accessed by a controller, and an incoming message. For example, the network device can
used to control one or more wireless thermostats or other detect the outgoing message communicated within the energy
network devices that can be joined to the energy network. network using a unique identifier of the network device.

According to a further aspect, a user schedule canbe linkedto 15 At block 334, upon the network device receiving the
amobile device of the user. In some forms, the mobile device incoming message, a control action can be extracted from the
can include a location detection device configured to report incoming message and the operating condition at the network
locations of the mobile device. device can be altered using the control action data. For

According to an aspect, if a user schedule may not be example, an dishwasher may be turned on, a clothes washer or
detected, the method can proceed to block 356 and an event 20 dryer turned on, lights within a home can altered, a thermostat
can be identified. For example, an event can include one or can be adjusted, a hot water hear can be adjusted, or various
more programmed events that can be created and accessed at other types of control actions can be initiated as needed or
a specific time, date, period, or other to alter an operating desired.
condition of a network device. For example, a user may not Atblock 336, network device data can be obtained from the
have provided a user schedule to schedule energy use of ahot 25 network device using the energy network. For example, a
water system at a residence. As such, a default schedule can network device can receive a request to output operating
be accessed to identify an event and schedule or manage use status information as network device data to the energy net-
of the hot water heater. For example, an event can include work. In other forms, the network device can be enabled to
decreasing a hot water heater ten (10) degrees at midnight. periodically publish status information to the energy network
Another event can include increasing a hot water heater fif- 30 and received by the controller. Upon outputting the network
teen (15) degrees at five (5) A.M. In another form, a network device data, the method can then proceed to block 338 and a
device can include a wireless thermostat that can be used to site report can be generated. For example, a site report can
control an HVAC system based on a time of day or other include network device data received from one or more net-
attribute. For example, a weather forecast can be determined, work devices accessible to the home energy network. Site
and an event can be scheduled to adjust a wireless thermostat 35 report data can be stored locally to the controller, and pro-
accessible to the energy network. Various other environmen- cessed to confirm an updating of the control action. The site
tal conditions, grid conditions, user profiles, device profiles, report data can be stored within a site report and communi-
energy pricing, or any combination of energy management cated to a remote server configurable to receive and process
information can be used to schedule or create an event. the site report data within a site report. According to an aspect,

Upon identifying an event, the method can proceed to 40 a site report can be communicated to a remote server config-
decision block 326 and detect whether to schedule the event. urable to receive site reports from the controller using a
For example, if an event is configured to be scheduled at a broadband connection initiated by the controller. Other forms
specific time of day, the method can detect the event at deci- of communication can also be used to communicate a site
sion block 326. If an event may not be detected, the method report as needed or desired. Upon generating a site report, the
can proceed to decision block 322 and repeats. 45 method can proceed to decision block 302.

According to an aspect, if at decision block 326 an event According to an aspect, if at decision block 322 proximity
should be scheduled, the method can proceed to block 328 detection may be enabled, the method can proceed to block
and the event can be scheduled. For example, a network 344 and a location report can be received. For example, a
device can be identified, an operating condition to be altered location report can include location data output from a loca-
can be identified, a time of day to alter the operating condition 50 tion reporting device such as a mobile device. In other forms,
can be identified, a period of time to alter an operating con- a location report can be generated in response to a detection
dition can be identified, a device profile can be used, or any that amobile device having a WIFI radio may be within range,
combination of data that can be used to schedule an event can or out of range, of the WIFI network at the site. As such, the
be used. According to another aspect, the method can include method can be used to alter an operating condition of the
initiating a scheduled event at block 328 using a portion of a 55 network device using the energy network in response to
programming schedule stored within a memory of the con- detecting the location reporting device establishing or losing
troller associated with the energy network. For example, por- a WIFI connection to the WIFI network.
tions of event data can be communicated from a remote server According to an aspect, the method can proceed to decision
to the controller, and used with a programming schedule block 346 and can detect if a location change has occurred. If
stored within the controller to schedule an event. In this 60 alocation change has not occurred, the method can proceed to
manner, one or more sources can be used alone or in combi- block 348 and detects whether to alter an operating condition.
nation to schedule events. If an operating condition of one or more network devices may

According to a further aspect, upon scheduling the event, not be altered, the method can proceed to block 350, and to
the method can proceed to block 330 and a control action can block 322.
to be communicated to a network device. For example, a 65  According to another aspect, if at decision block 346 a

control action can include control action data or device data
sufficient to alter an operating condition of a network device.

location change may be detected, the method can proceed to
block 350 and detects a distance a location reporting device
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may be from an associated site. The method can then proceed
to block 352 and detects the direction of the mobile device.
For example, if the distance has increased from a previous
location reported, the method can detect that a user may be
moving away from a site. In other forms, a detected direction
can include moving toward a site, moving away from a site, or
not moving at all.

Upon detecting a direction, the method can proceed to
decision block 348 and detects whether to alter an operating

22

set-point. For example, if a thermostat is set to seventy (70)
degrees and has a maximum set-point of eighty (80) degrees,
the delta between the two being ten (10) degrees. A new
set-point can then be generated by multiplying this delta by a
percentage, such as 50%, and adding it to the current set point.
In this example, a new setting of seventy five (75) degrees
would be the resulting set-point. In other forms, the method
can use the maximum and minimum set-points, resulting or
current set-points, in association with a time of day, a distance

condition of a network device. For example, in addition to 10 or distances a user may be from a site, or various other data
detecting a distance and direction a user may be from a that can be used to determine a set-point using maximum and
residence, various other types of information can also be used minimum set-point values.

to alter an operating condition. For example, data such as real FIG. 4 illustrates a block diagram of an energy manage-
time velocity data, average velocity data, estimated length of ment apparatus, illustrated generally as controller 400,
time a user may take to return to a site, thermostat scheduling 15 according to an aspect of the disclosure. Controller 400 can
data, network device scheduling data, site report data, real- include a processor 402 and memory 404 configurable to
time weather condition data, traffic condition data, user driv- store data. Memory 404 can be configured as on-board
ing pattern data, daily driving pattern data, GPS mapping memory of processor 402, or in other forms can also include
data, home energy efficiency ratings, demand response data, expandable memory such as DDR memory, Flash Memory,
curtailment data, energy pricing data, grid condition data, 20 EPROM, ROM, or various other forms, or any combination
various other types of EMI, or any combination thereof. thereof generally illustrated as memory 404.

Upon detecting an operating condition to alter, the method According to an aspect, controller 400 can include buses
can proceed to block 354 and initiates a control action. For 406, 408, 410 configured to couple data and signals to various
example, a server remote to a site can be used to generate a components within controller 400. Although illustrated as
control action that can be included within a control action 25 multiple buses 406, 408, 410, controller 400 can include a
report and communicated to the controller at the site. In a single bus, multiple buses, or any combination thereof. Vari-
form, the control action report can be communicated in asso- ous types of bus configurations can be used as needed or
ciation with an upload of a site report. According to another desired including, but not limited to, any combination or
aspect, a control action can be generated by the controller. For portion of a serial bus, a parallel bus, a serial-parallel bus, a
example, a location and direction of a mobile device can be 30 universal serial bus, industry standard bus, controller area
identified and communicated to the controller. The controller network bus, a serial peripheral bus, a universal asynchronous
can then determine whether to generate a control action using receiver transmitter bus, a control bus, standard digital input
the location data and direction data, and possible other data as output bus, or any combination thereof.
needed or desired. The method can then proceed to block 328 According to an aspect, controller 400 can also include a
as generally described above. If at decision block 348 an 35 communication interface 430, an information network inter-
operating condition of a network device should not be altered, face 416, an external bus interface 420, an application pro-
the method can proceed to block 350 and to block 322. gram interface 440, or any combination thereof configurable

According to an aspect, the method can be provided to to be coupled to one or more of buses 406, 408, 410 or any
detect a distance between the location reporting device and combination thereof. According to an aspect, any combina-
the site using a previously stored location of the residence and 40 tion of interfaces 430, 416, 420, 440 can be configured in any
a new location of the location reporting device. At decision combination of hardware, software, or firmware, and can
block 354 altering an operating condition can include altering include any combination or portion of a serial bus interface, a
an operating condition of the network device in response to parallel bus interface, a serial-parallel bus interface, a univer-
detecting the location reporting device is traveling away from sal serial bus interface, industry standard bus interface, con-
the residence. Further, altering an operating condition of the 45 troller area network bus interface, a serial peripheral inter-
network device in response to detecting the location reporting face, a universal asynchronous receiver transmitter interface,
device is traveling toward the residence. a control bus interface, standard digital input output interface,

According to another aspect, the method can be provided to or any combination thereof.
detect a location reporting device at a first distance at block According to a further aspect, controller 400 can also
350, and at decision block 348 initiate a control action. As the 50 include a power supply 412 capable of providing power to
location reporting device may be detected at a second dis- controller 400. Power supply 412 can be an internal power
tance, a second control action can be initiated. For example, a supply and in other forms can be provided external to con-
control action can include setting a first temperature set-point troller 400. Controller 400 can also include a broadband
of'athermostat in response to detecting the first distance. The device 414 configured to be coupled to a broadband network.
method can further be provided to detect the location report- 55 For example, broadband device can include an Ethernet com-
ing device at a second distance different from the first dis- munication module, a Cable or coaxial-based communication
tance, and set the temperature set-point to a second value. module, and can include communication logic to receive and

According to a further aspect, the method can be modified transmit data between controller 400 and an information net-
to detect an upper and lower thermostat set-point limits of a work such as a LAN, WAN, local network, the Internet, and
network device. For example, an upper set-point limit can 60 the like. Broadband device 414 can include TCP/IP commu-
include a maximum a temperature that should be reached nication capabilities and can also be security enabled to trans-
within a site during a warm season. A set-point of'a thermostat mit SSL data between controller 400 and an information
can then be determined by determining the difference network.
between a previous set-point and the maximum set-point. In According to a further aspect, controller 400 can also
some forms, a percentage adjustment, such as 30%, 50%, 65 include an information network interface 416, a wireless

75%, etc. of the resulting difference between a maximum
set-point and a base set point can be used to determine a new

information network device 418, and an external bus interface
420. Controller 400 can also include a Zigbee enabled com-
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munication device 422, a WIFI device 424, an Advanced
Metering Infrastructure device 426, a support and updates
module 428, and a communication interface 430. Controller
400 can also include an operating system 450 that can be
executed by processor 402.

According to an aspect, controller 400 can be configured to
use any type or combination of wireline or wireless commu-
nication to manage energy use at a site, including, but not
limited to, power-line communication, wire line communica-

24

AMI device 426, or any other device accessible to controller
400 and having access to a wireless energy network. Incom-
ing message can include incoming network device data
received from a network device. Communication interface
430 can convert an incoming message from a communication
device format to access an incoming network device data
received from a network device, and output the incoming
network device data using a message bus format that can be
used by processor 402.

tion, wireless communication, Zigbee based communication, 10  According to another aspect, controller 400 can include a
INSETEON based communication, X10 based communica- wireless data module, such as Zigbee device 422, WIFI
tion, Z-Wave based communication, WiMAX based commu- device 424, AMI device 426, or any other device accessible to
nication, Bluetooth based communication, WIFI based com- controller 400 and having access to a wireless energy net-
munication, 802.11-based communication, 802.15-based work. A wireless data module can be accessible to processor
communication, 802.16-based communication, proprietary 15 402 and configured to generate profile data to be used with an
communication, other communications described herein, or outgoing message. For example, processor 402 can access
any combination thereof. network device profile module 434 and use a network device
According to a further aspect, controller 400 can include a profile of a network device accessible to the wireless energy
network device profile module 432, a security module 434, a network to output a message receivable by a specific network
controller module 436, and a proximity detection module 20 device. Network device data can be formatted using a net-
438. Controller 400 can also include device profiles 442, user work device profile of a specific network type of the wireless
profiles 444, home profiles 446, and profile modifiers 448. energy network. In some forms, a network device profile may
One or more of the modules, profiles, or any combination not include information sufficient to output network device
thereof can be provided as encoded logic such as a ROM, data. As such, profile modifiers 448 can be provided and can
PROM, EPROM, EEPROM, or various combinations thereof 25 include profile modification data of the network device not
and accessible to processor 402 as needed or desired. In other available within the network device profiles 442 that can be
forms, one or more of the modules, profiles, or any combina- used to communicate with a network device coupled to an
tion thereof can be stored within a memory device such as energy network accessible to controller 400.
memory 404, within a removable flash drive (not expressly For example, device profiles 442 can include a Zigbee
illustrated in FIG. 4), an external data storage device (not 30 thermostat device profile having home automation profile
expressly illustrated in FIG. 4), or any combination thereof. data and smart energy profile data. Profile modification data
According to further aspect, controller 400 can include 448 can be used to access additional profile information to
processor 402 operable to manage energy use at a site. Pro- format an outgoing Zighee message and access a Zigbee
cessor 400 can be configured to convert an incoming message enabled thermostat coupled to a wireless energy network
received from a wireless energy network (not expressly illus- 35 accessible to controller 400. In this manner, additional fea-
trated in FIG. 4) into XML enabled output data. Processor 400 tures and functionality that may not exist within Zigbee pro-
can also format an outgoing message to be output to a wireless file standards can be accessed by using profile modifier data
energy network using XML enabled input data. According to 448. As such, functionality of a Zigbee enabled device can be
an aspect, XML enabled input data includes a network device expanded beyond a standard Zigbee profile.
identifier of a network device accessible using a wireless 40  According to another aspect, controller 400 can include a
energy network. Controller 400 can also include communi- first user profile stored within user profiles 444 and accessible
cation interface 430 configurable to enable access to commu- to processor 402. For example, a first user profile can include
nication device, such as Zigbee device 422, WIF] device 424, afirst time schedule to operate a network device and a control
AMI device 426, or any other device accessible to controller setting to control the network device. User profiles 444 can
400 and having access to a wireless energy network. Accord- 45 also include a first user identifier to identify a first user and
ing to an aspect, communication interface 430 can be config- can also be include a network device identifier to identify the
ured to detect an outgoing message formatted by processor network device to control or alter.
402 and configure the outgoing message to a message bus According to another aspect, controller 400 can include a
format that can be coupled to bus 408 and a communication second user profile within user profiles 444 and accessible to
device such as Zigbee device 422. For example, outgoing 50 processor 402 that is different than the first user profile. A
message can include network device data configured to be second user profile can include a second time schedule to
output to a wireless energy network, but processed into a operate a network device and at least one control setting to
message bus format prior to outputting to a communication control the network device. The second user profile can also
device. Communication interface 430 can then convert the include a second user identifier to identify the second user and
outgoing message from a message bus format to a formatthat 55 a network device identifier to identify the network device.
can be output by a specific communication device. For According to a further aspect, processor 402 can determine
example, if the outgoing message was intended to be output when to use a first user profile or a second user profile. For
using WIFI device 424, communication interface can detect example, processor 402 can access user profiles 444 to detect-
that the message was to be sent on a WIFI network and can ing the user profiles, and initiate outputting an outgoing mes-
convert the outgoing message from a message bus formattoa 60 sage using the first user schedule or the second user schedule.
WIFI device format. Communication interface 430 can then Processor 402 can then be used to monitor when to alter the
output the WIFI device formatted message to WIFI device operating condition provided by the first user schedule, to an
424. operating condition of a second user schedule. In this manner,
According to a further aspect, communication interface multiple user schedules can be used by controller 400 to
430 can be configured to detect an incoming message 65 control a network device.

received from a wireless energy network using a communi-
cation device such as Zigbee device 422, WIFI device 424,

According to a further aspect, processor 402 can be used to
detect an input to a network device as a user schedule is being
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used, and store a new setting of the network device in asso-
ciation with the deployed user schedule. For example, pro-
cessor 402 can detect a current user profile being used, and
further detect an interaction with a network device during use
of a first user schedule. Upon detecting an interaction, pro-
cessor 402 can initiate an update to the first user profile in
response to detecting the interaction.

According to an aspect, processor 402 can be used to
convert data received using broadband device 414 to a format

26

enabled input data that can be output as network device data
using the wireless energy network.

According to a further aspect, controller 400 can be con-
figured to access a wireless energy network at more than one
security level. For example, processor 402 can use security
module 434 configured to initiate supporting coordinating a
wireless energy network at a first security level and enable
access to a network device at a first security level. For
example, processor 402 can initiate receipt of an incoming

that can be output to a wireless energy network. Also, proces- 10 message u.sing Zigbee device 422. at .the ﬁrs.t security level.
. Upon gaining access and communicating device data, proces-
sor 402 can also be configured to convert data received from . ;

. sor 402 can disconnect the network device. In another form,

the wireless energy network to a format that can be used by - R
. security module 434 and processor 402 can then initiate
‘proadband .deV1ce 414. For example, processor 402 can access to a second network device at a second security level
%ncludfz a Linux enableq processor c.onﬁgured.to convert an 5 using Zigbee device 422, and enable access to the second
incoming message received from Zigbee device 422 0 an  petwork device using the second security level. Processor 402
XML enabled output data. Additionally, processor 402 can can initiate receipt of a second incoming message at the
format XML enabled input data received from broadband second security level, and upon receipt of device data disable
device 414 to an outgoing Zigbee message that can be output access to the second network device. As such, controller 400
using Zigbee device 422. 20 canuse asingle Zigbee device 422 to access multiple network

According to a further aspect, controller 400 can be con- devices using more than one security level.
figured as a server and can deploy several processes of appli- According to an aspect, controller 400 can be used to
cations that can be used, including, but not limited to Ubuntu access more than one wireless energy network. For example,
Version 9.04, Java SE Version 6, “lighttpd HTTP Server”, processor 402 can initiate using a first wireless communica-
Servlets, FastCGI, Apache log4j, Eclipse, Apache Ant, orany 25 tion device, such as Zigbee device 422, to coordinate a first
equivalent operating environments or software, or any com- wireless energy network. Processor 402 can also initiate
bination thereof. using a second wireless communication device, such as a

According to an aspect, processor 402 using a Java oper- second Zigbee device (not expressly illustrated in FIG. 4), or
ating environment can initiate generation of a Java output other wireless device, to coordinate a second wireless energy
object using XML enabled input data received from broad- 30 network. As such, processor 402 can access one or more
band device 414. The Java output object can include network network devices coupled to one or more wireless energy
device data of a ZigBee enabled network device accessible to networks. According to another aspect, a second Zigbee
a wireless energy network and Zigbee device 422. Processor device, or other wireless device can be used to join a second
402 can further initiate generation of XML enabled output wireless energy network instead of coordinating the second
data from an incoming message received from Zigbee device 35 wireless energy network. For example, the second wireless
422 using a Java input object configured to accesses network energy network can include an advanced metering infrastruc-
device data using a network device profile stored within ture (AMI) enabled network operably associated with an AMI
device profiles 422, and a profile modifiers 448 as needed or enabled smart meter. AMI device 426 can include a second
desired. ZigBee device, or other wireless communication device,

According to an aspect, controller 400 can use communi- 40 capable of joining an AMI enabled network of an AMI
cation interface 430 and API 440 to enable access to ZigBee enabled smart meter (not expressly illustrated in FIG. 4). As
device 422 operably coupled to bus 408 and accessible to API such, smart meter data can be accessed by controller 400 as
440. As such AP1440 can be used by processor 402 during use needed or desired. For example, AMI data or smart meter data
of one or more modules to access Zigbee device 422, WIFI can be obtained on a periodic basis and communicated in
device 424, AMI device, 426 or any combination thereof to 45 association with a site report having network device data. As
communicate network data using a wireless energy network. such, broadband device 414, wireless information network
As such, processor 402 can make API calls to API 440 to device 418, or other information network devices can be used
access various functions of one or more communication to site report data that can include AMI data acquired using
devices 422, 424, 426. controller 400.

According to another aspect, controller 400, canbe used to 50  According to another aspect, controller 400 can use AMI
coordinate a wireless energy network, and use data within the device 426 to access an AMI enabled smart meter to alter an
wireless energy network that was received from an external operating condition of a network device accessible to control-
information source accessible to controller 400. For example, ler 400 using Zigbee device 422. For example, AMI device
broadband device 414 can be coupled to an information net- 426 can include an advanced metering infrastructure (AMI)
work. Broadband device 414 can further be coupled to infor- 55 enabled interface capable of initiating access to an AMI
mation network interface 416 operable to access external data enabled smart meter. Controller 400 can use AMI device 426
sources that can be communicatively coupled to broadband to receive AMI data from an AMI enabled smart meter. Pro-
device 414. Controller 400 can initiate coordinating a wire- cessor 402 can be used to initiate altering an operating con-
less energy network, and initiate outputting XML enabled dition of a network device in response to detecting AMI data
output data as site report data to information network inter- 60 received from the AMI enabled smart meter. Processor 402
face 416 to be communicated to an external data source using can further be used to detect a smart energy control request
broadband device 414. Site report data can include a portion output by an AMI enabled smart meter, and initiate using the
or representation of network device data received by Zigbee smart energy control request at the network device.
device 422, or other device accessing the wireless energy In some forms, a control request may be obviated by con-
network. According to an aspect, controller 400 can also 65 troller 400 by not allowing an AMI initiated control request to

receive control action report data using broadband device
414. For example, control action report data can include XML

be enabled. For example, processor 402 can access home
profiles 446 and determine whether a control action initiated
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by an AMI enabled smart meter should be enabled or dis-
abled. As such, controller 400 can be used to monitor control
actions being output by an AMI enabled smart meter or other
utility provided system, and alter the request as desired. For
example, a user may create a home profile 446 that would not
allow for a curtailment action of a network device. In other
forms, home profile 446 may enable a curtailment action over
a period or schedule, and disable a curtailment action over
another period or schedule. As such, controller 400 can deter-

28

processor 402 to enable and disable proximity control at a
site. For example, proximity detection module 438 and pro-
cessor can be used to detect a distance between a mobile
device having a location reporting device and the site. Pro-
cessor 402 can be used to identify a current operating condi-
tion of a network device, and identify an updated operating
condition of the network device in response to the detected
distance. Processor 402 can be used to initiate generation of
an outgoing message to include an updated operating condi-

mine a valid period or schedule to enable and disable a cur- 10 tioni to the dist Accordine to a furth "
tailment action initiated by an AMI enabled smart meter. ron 1n1r1esp2:)1(s)e © E 18 aélge. cdcor g toa ) o asp(;:c ’
According to a further aspect, controller 400 can reset an cqntro < can be contgured to receive Jocation data
operating condition in the event an AMI enabled smart meter using an .1nf0rmat10.n network haYlng aserver conﬁgured. to
alters an operating condition of a network device. For commumcate l.ocatlon dgta asso.01ated Wlth a mqblle deylce
example, an AMI enabled smart meter may be able to control 15 hgvmg a lgcatlon reporting deVlC.e that is associated with a
a network device. Controller 400 can monitor an operating ~ Site- Location data can be stored within memory 404 and used
condition of the network device, and in the event an operating to monitor a distance and direction between a site and the
condition has been altered to a setting that is not scheduled by mobile device. As such, controller 400 can initiate control
controller 400, controller 400 can respond to the operating actions using the location data, and the location data need not
condition by notifying a user, or automatically altering the 20 bestored ina serverremotely located to a site. Various control
operating condition to a preferred setting. actions can be generated using various types of conditions
According to another aspect, controller 400 can be used to including detecting a distance, determining a control zone
access an information network outside of the wireless home having a distance or interval, travel pattern of a mobile device,
energy network. For example, information network interface monitoring current and future weather data, monitoring real-
416 can be configured to access an information network using 25 time traffic data, monitoring energy pricing data, monitoring
broadband device 414, wireless information network device home efficiency data, or using any combination of energy
418, external bus interface 420, or any combination thereof. management information in association with providing prox-
According to an aspect, wireless information network device imity control of a site.
418 can include a subscriber based network device, or in other According to an aspect, controller 400 can include a plug
forms can include a WIFI network access device, or various 30 computer employing a Linux based server configured to man-
combinations thereof. According to an aspect, wireless infor- age energy use at a site. For example, controller 400 can
mation network device 418 can include WIFI device 424 that include a Java enabled processor as processor 402, memory
can be used to access an information network. As such, WIFI 404 configured to store incoming and outgoing wireless
device 424 can be used to access an information network, an energy network messages, Zigbee device 422 capable of
wireless energy network, a local wireless information net- 35 accessing a wireless energy network, and information net-
work, or any combination thereof. work interface 416 capable of initiating communication with
According to an aspect, controller 400 canuse WIFI device an information network. Controller 400 can also include com-
424 to be coupled to a WIFI enabled communication device munication interface 430 operably coupled to bus 408 and
such as a mobile device, smart phone, home computer, laptop Zigbee device 422 coupled to bus 408. Through utilizing a
computer, Netbook, or any other WIFI enabled device 40 Java enabled processor and Linux operating system, control-
capable of connecting to a WIFI network. Communication ler 400 can deploy a web server (not expressly illustrated in
interface 430 and processor 402 can be used to enable a WIFI FIG. 4) and a Java environment to handle and convert XML
enabled communication device to access network device data received using a web server into Java objects that can be
data, site data, or any combination of data accessible using the used to communicate network device data and various other
wireless energy network. Control actions can also be 45 types of data.
requested using the WIFI enabled communication device and For example, processor 400 can be used to convert an
connection to control a network device coupled to the wire- incoming message received from a wireless energy network
less energy network accessible by controller 400. For using the Zigbee device 422 into XML enabled output data.
example, a mobile device access a WIFI network can be used Processor 402 can format an outgoing message to be output to
to access a wireless energy network having a network device. 50 awireless energy network using XML enabled input data that
In other forms, controller 400 can include a web server includes a network device identifier of a network device
capable of communicating web services that can be accessed accessible using a wireless energy network. Communication
by a mobile device (or other system or device), via a web interface 430 can be configured to detect the outgoing mes-
based environment. For example, controller 400 can output sage formatted by processor 402 to be output using the wire-
portions or all of a graphical user interface as described in 55 less energy network, and configure the outgoing message to a
FIGS. 7-10 herein, or other graphical user interfaces that can message bus format to be output to communication bus 408.
be output by a web server. As such, a user having a WIFI In some forms, the outgoing message can include network
enable communication device can be coupled to controller device data configured to be output to a wireless energy
400 using WIFI device 424 and monitor, create and manage network. Communication interface 430 can further detect an
operating conditions, home profiles, user profiles, device pro- 60 incoming message received from a wireless energy network
files, user schedules, proximity detection, demand response that includes incoming network device data. Communication
preferences, energy savings preferences, other control set- interface 430 can be used to convert the incoming message
tings, view site data, or any combination thereof. Other set- accessed from bus 408 from the message bus format to detect
tings and operating conditions can be accessed, monitored, or incoming network device data that can be output to processor
managed as needed or desired. 65 402. Processor 402 can then be used to generate site data

According to another aspect, controller 400 can include
proximity detection module 438 that can be accessed by

including the network device data, and a site report that can be
communicated using information network interface 416.
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FIG. 5A illustrates a block diagram of a mobile device,
generally illustrated at 500, according to an aspect of the
disclosure. Mobile device 500 can be configured as a smart
phone or handheld computer, tablet, and the like such as an
I-Phone® device, a Blackberry® device, an Android®
device, an [Pad® or various other devices or systems. Mobile
device 500 can include a processor 502, a memory 504, an [/O
device 506 such as a keypad, touch screen, function buttons,
amini qwerty board, or any other type of input device capable

30

accessed from a remote server capable of managing or storing
site reports that include site data and device data. In other
forms, site information, current reading, operating condi-
tions, or any combination thereof can be accessed using a
WIFI device 516 of mobile device 500.

According to a further aspect, energy management user
interface 530 can include a current settings section configured
to enable a user to alter an operating condition of a network
device being managed. For example, current settings section

providing control of mobile device 500 or any combination 10 536 can include current setting of one or more thermostats at
thereof. /O devices 506 can also include a speaker for out- a site, settings of any other network device being managed at
putting sound, and a microphone for detecting sound. Mobile a site. Current settings section 536 can also include general
device 500 can also include a display 508 such as color LCD settings to manage a site. For example, a general setting can
display, touch screen display, or any combination thereof. include a proximity detection setting, a demand response
According to a further aspect, one of more of /O devices 506 15 setting, an energy alerts settings, a savings setting, schedules,
can be displayed within display 508 having touch screen calendars, events, a vacation setting to enable a vacation
capabilities, such as selectable GUI elements that can be used schedule, or any other type of setting that can be used to
to control features, functions, or various other application of manage energy consumption or network devices at a site, or
mobile device 500. As such, mobile device 500 can be con- any combination thereof. Current settings section 536 can
figured to use numerous applications that output graphical 20 also include a graphical element that can be selected to access
elements configurable to control mobile device 500 and appli- additional settings as needed or desired.
cations accessible by mobile device 500. According to a further aspect, energy management user
According to a further aspect, mobile device 500 can also interface 530 can include a current savings section 538 con-
include an energy management application 510 accessible to figured to enable a user to access energy savings information
processor 502 and configured to enable a user to manage 25 and adjust as needed or desired. For example, an energy
energy use of at a site in a mobile environment. Mobile device savings amount obtained at a site can be realized. A user may
500 can also include a location reporting device 515, such as also be able to access an energy saving selector (not expressly
GPS technology, cell tower location technology, triangula- illustrated in FIG. 5B) to modify an energy savings level. For
tion technology or any combination thereof. Portions of loca- example, a user can change a savings level to low, medium,
tion reporting device 515 can be located within mobile device 30 high, or various other savings metrics. According to another
500 however in other forms, a wireless network can include aspect, a user may access a vacation mode (not expressly
functionality that can be selectively accessed to detect a loca- illustrated in FIG. 5B) and alter an operating condition of a
tion of mobile device 500. site by selecting a vacation mode using mobile device 500. As
According to a further aspect, mobile device 500 can also such, various energy savings settings can be selected as
include a network interface 514 configurable to enable access 35 needed or desired.
to a WIFI device 516, a Bluetooth device 518, a ZigBee According to a further aspect, mobile device 500 can pro-
device 520, or any combinations thereof. According to a vide proximity updates, site report requests, site control com-
further aspect, mobile device 500 can also include a wireless mands, configuration data, settings, scheduling data, text
data network device 522 that can be configured with one or messages such as SMS, MMS and others, and various other
more RF radios capable of connecting to one or more wireless 40 types of information or data or any combination thereof that
networks such as a 3G network, 4G network, PCS network, can be used with an energy management system. According
EDGE network, cellular network, or any combination to another aspect, mobile device 500 may not have full func-
thereof. tionality or capabilities of a smart phone or other device
As illustrated in FIG. 5B, mobile device 500 can also capable of running an application. For example, a mobile
include an energy management user interface 530 capable of 45 device such as a cell phone may not be capable of loading an
being displayed within display 508. Energy management user application such as an energy management application. How-
interface 530 can include a user information section 532 that ever, the mobile device may have sufficient functionality to
can display various types of user data such as a location of a allow an energy management system to contact the mobile
site being managed, an energy provider providing energy to device. For example, an adverse operating condition may be
the site being managed, an energy personality of the user 50 detected at a site (e.g. temperature set-point of thermostat is
based on the user’s interaction with energy use at the residen- out of range, lights are left on, etc.). As such, the energy
tial site, or various other types of user profile information. management system can identify the mobile device and send
According to a further aspect, energy management user a message, such as a text message, an email message, or any
interface 530 can include a current readings section 534 con- combination thereof, capable of being received and displayed
figured to display a current readings and operating conditions 55 by the mobile device. In some forms, a user can receive the
of a site. For example, current readings can include a current message and respond to the message, enabling the user to
inside temperature, outside temperature, proximity setting, control the operating condition of the network device at the
energy alert setting, savings rate, status of network devices site. For example, the user can respond to the message via a
being managed such as lights, HVAC system, hot water heater text message, an email message, or another messaging appli-
system, sprinkler system, refrigerator system, washing 60 cation accessible to the mobile device. As such, a mobile
machine system, distributed energy generation system such device that may not be able to run energy management appli-
as a solar array, battery storage device, fuel cell, wind turbine cation 510 can be used to control an operating condition at an
generator, or any combination thereof. Other network devices associated site.
can also be managed as needed or desired. Current readings During operation, a user can access operating status and
section 534 can include a selectable graphical element that 65 generate control actions to control a network device (not

can be selected to access additional site information. Site
information displayed within current readings 534 can be

expressly illustrated in FIG. 5A or 5B) at a site. For example,
mobile device can receive and send messages, such as text
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messages, HTTP enabled messages, XML enabled messages,
email messages, data, or any combination thereof. For
example, if an outside temperature at a site is increasing or
forecasted to increase, and the price of energy is increasing or
scheduled to increase, mobile device 500 can receive a mes-
sage to inform the user of the condition. The user can respond
to the message as desired. In other forms, a suggestion can be
sent to the user. For example, a suggestion to increase a
thermostat or indoor temperature by three degrees can be

32

According to a further aspect, mobile device 500 can
include proximity detection module 524 operably associated
with energy management application 510 and location report-
ing device 512. Proximity detection module 524 can be pro-
vided as a part of energy management application 510, loca-
tion reporting device 512, may be provided as a separate
module, or any combination thereof. According to an aspect,
proximity detection module 524 can be used with location
reporting device 512 to detect a distance mobile device 500

received by mobile device 500. Upon receiving the message, 10 may be from an associated site. For example, proximity
the user can respond to the message using a text or other detection module 524 can be operated as a background pro-
messaging technology. In other forms, a user can access cess that periodically requests a location from location report-
energy management application 510 and initiate a control ing device 512. Location reporting device 512 can use various
action to adjust the thermostat to different set-point. In this location reporting methods (e.g. GPS, triangulation, etc.) to
manner, a user can become aware of a current operating or 15 detect a current location, and an associated API of location
forecasted condition in a mobile environment, and respond as reporting device 512. According to an aspect, proximity
needed or desired. detection module 524 can request an accuracy of a location to
According to another aspect, mobile device 500 can be provided by location reporting device 512, and a response
include a portion or all of energy management application time. For example, if a GPS signal may not be available to
510 running in the background, in the foreground, or any 20 mobile device 500, location reporting device 512 can be
combination thereof. According to an aspect, energy manage- requested by proximity detection module 524 to detect a
ment application 510 can be launched automatically when a location using a triangulation technique or other technique
message or energy alert may be received by mobile device within 500 milliseconds. In another form, proximity detec-
500. tion module 524 can alter reporting parameters of location
According to a further aspect, energy management appli- 25 reporting device 512 in response to a relative location mobile
cation 510 can be operable to work with an energy manage- device 500 may be from an associated site. For example,
ment system to update a control action field within a database. mobile device 500 may be greater than five (5) miles from an
For example, mobile device 500 and energy management associated site, and location reporting device 524 can alter a
application 510 can initiate updating a control field within a distance accuracy, response time, method used, or various
database to identify a control action. Energy management 30 other location reporting parameters that can be selected.
application 510 can further update a new set-point within the According to another aspect, proximity detection module
database. As such, an energy management system can gener- 524 can be used to initiate altering an operating condition of
ate a control action report or data during a site upload. In this an associated site in response to a location of mobile device
manner, a user of mobile device 500 can update control set- 500. For example, proximity detection module 524 can be
ting using a remote server or energy management system, and 35 used to detect mobile device 500 being greater than two miles
control actions can be generated to alter an operating condi- away from an associated site, and a direction that is moving
tion at a site. away from an associated site. Proximity detection module
According to another aspect, energy management applica- 524 can output a location and direction to energy manage-
tion 510 can output recommendation settings of a network ment application 510, and energy management application
device to the user. For example, a user can select a low 40 510 can detect whether to initiate a control action at an asso-
savings, medium savings, or a high savings at a residential site ciated site.
using current settings 536. A user can select a savings level, According to a further aspect, proximity detection module
and mobile device 500 can communicate a message to an 524 can be used to detect a location at a modifiable interval
energy management system associated with the site and (e.g. one (1) minute, five (5) minutes, etc.) to reduce the
mobile device 500 to generate a control action to alter an 45 amount battery drain or power consumption of mobile device
operating condition at a site based on a savings level setting. 500. For example, as mobile device 500 may be moving away
For example, an energy management system can calculate from an associated site, and an interval to access location data
new settings of one or more network devices, intervals to set using location reporting device 512 can be increased (e.g. set
the network devices, start and stop times, and the like. Insome from one (1) minute to three (3) minutes). In another form, as
instances, settings can be determined based on a forecasted 50 mobile device 500 moves closer to an associated site, prox-
weather, forecasted energy pricing, forecasted energy avail- imity detection module 524 request at location from location
ability, proximity of mobile device 500 from a site, or various reporting device 512 at a shorter interval (e.g. set from five (5)
other types of data. Settings can be stored within a database minutes to (1) minute). Various combinations of intervals can
and control actions can be initiated as needed or desired. be deployed as needed or desired. In other forms, energy
According to a further aspect, an energy alert message 55 pricing at a period of time can also be used to alter reporting
received by mobile device 500 can be used to alter or display of a location reporting device 512. Various other combina-
an energy status icon, alter an application icon, alter a status tions of using data to alter reporting of a location can also be
within a social network, or various combinations thereof. For used as needed or desired to reduce battery consumption or
example, a user can then select the energy status icon using other operating conditions of mobile device 500.
mobile device 500 and an associated application can be pre- 60  According to a further aspect, proximity detection module
sented to a user to allow a user to alter an operating condition 524, energy management application 510, or another portion
as desired. In some forms, a user’s election to reduce energy of' mobile device 500, or any combination thereof can be used
consumption during peak times or other times can be fed into as an energy management system. For example, an energy
their social network as an energy savings message or update. management system, such as energy management system 200
A user’s energy personality can also be output from mobile 65 illustrated in FIG. 2, energy management system 600 illus-

device or associated web service to be updated within a social
network as needed or desired.

trated in FIG. 6, an energy management system located at a
site, hosted within a network, a apparatus or device capable of
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energy management, or any combination thereof can be used.
According to an aspect, an energy management system can
receive location data reported by location reporting device
512, and alter an operating condition of mobile device 500
based on a relative location mobile device 500 may be from an
associated site. As such, an energy management system can
be used to alter an operating condition of mobile device 500.

According to another aspect, sampling of location report-
ing device 512 can be updated using energy management

34

on proximity information, display a current temperature
within a site, or various combinations thereof. As such, a user
need not launch an energy management application 510 to
EMI data associated with a site.

FIG. 6 illustrates a block diagram of an energy manage-
ment system, generally illustrated at 600, according to
another aspect of the disclosure. Energy management system
600 can include a server 602 operable to be coupled a site 604.
Server 602 can include a processor 606 and a database 608.

application 510, an energy server operably associated with 10 Server 602 can include an external data source interface 610
mobile device 500, or any combination thereof. For example, that can be coupled to an external data source 612 using a
mobile device 500 can be detected by an energy management network connection 614. External data source 612 can
system as being between three and five miles from a site. An include one or more data sources capable of providing access
energy management system or application can further detect to EMI data, various other types of data, or any combination
mobile device 500 traveling away from an associated site. As 15 thereof. According to a further aspect, external data source
such, access to location reporting device 512 can be reduced 612 can also include third party sources. For example, an
thereby reducing energy consumption of mobile device 500. external data source 612 can include subscription based, non-
According to a further aspect, a user of mobile device 500 subscription based, or any combination thereof of data having
may enter a building where a location based signal, such as a weather conditions, traffic conditions, grid operating condi-
GPS signal, may not be able to be accessed or have limited 20 tions, wholesale energy prices, real-time energy pricing,
access. As such, a sampling interval of location reporting dynamic pricing information, fixed pricing information, fore-
device 512 may be altered to conserve energy. Upon a user casted energy pricing, forecasted energy consumption, fore-
exiting a building and a location of mobile device 500 being casted energy production, alternative energy production, dis-
detected, a sampling interval can be returned to a previous tributed alternative energy production, zonal demand or
value or a new value as needed or desired. According to 25 operating conditions, nodal demand or operating conditions,
further aspect, a sampling interval can be sent to mobile or other EMI data that can be accessed using a third party.
device 500 from another source such as an energy manage- According to a further aspect, server 602 can also include
ment system. In other forms, updated sampling intervals can a network interface 616 that can be coupled to a network
be stored within mobile device 500 and accessed as needed or location 618 using a network connection 620. Network loca-
desired. In other forms, a distance from a site, a sampling 30 tion 618 canbe used to access to EMI data, various other types
interval, direction, or various combinations of data can be of data, or any combination thereof. Server 602 can also use
communicated to mobile device 500 to be used to alter access network interface 620 to access a public network, a private
to location reporting device 512. network, a semi-private network or any combination thereof.
According to another aspect, mobile device 500 can According to an aspect, network interface 616 can include a
include software trap routines to be used when a locationmay 35 network communication device (not expressly illustrated in
go undetected. For example, energy management application FIG. 6) and a web server operable to enable access to the
510 can use proximity detection module 524 that accesses Internet or other communication network. Server 602 can
location reporting device 512 to obtain a location. However, if also include a site interface 622 that can be coupled to site 604
a location is not obtained, or invalid, or any combination using a network connection 624 operable to be coupled to a
thereof, a software trap routine can be used to keep the prox- 40 home controller 626. According to an aspect, site interface
imity module, or background process from exiting. In this 622 can be realized as a web services based application con-
manner, energy management application 510 and various figured to receive information initiated by site 604.
modules, associated processes, or any combination thereof According to an aspect, site 604 can also include a wireless
can be continuously run without having to receive valid loca- thermostat, TSTAT 628, operably coupled to NVAC system,
tion data, and terminating the background process. 45 HVAC 630. Site 604 can further include a mobile device 632
According to a further aspect, mobile device 500 can incor- associated with site 604. Mobile device 632 can be coupled to
porate various portions or functionality of energy manage- a mobile client interface 634, such as a WAP or other mobile
ment system 200, controller 300, energy management system device gateway capable of communicating using a mobile
600, wireless thermostat 1200, or various other systems, information network 636. According to an aspect, energy
apparatuses, modules, GUI’s or any combination thereof 50 management system 600 can be operably to provide a first
described herein as needed or desired to manage energy use in zone 638 having a first distance 640, and a second zone 642
a mobile environment using mobile device 500. Additionally, having a second distance 642. First zone 638 and second zone
mobile device 500 can use various types of data accessible to 642 can be used to control TSTAT 628 and HVAC 630. For
mobile device 500 including, but not limited to EMI data example, first zone 638 and second zone 642 can be provided
disclosed herein. According to an aspect, an application icon 55 as a boundary that can be determined in various ways to
(not expressly illustrated in FIG. 5B) can be provided in a control one or more energy consuming devices at site 604.
association with energy management application 510. For According to another aspect, server 602 and processor 606
example, an icon can be used to access energy management can include one or more processors having one or more core
application 510 can in some forms, can be altered to display processors. Server 602 can also use any combination of soft-
energy consumption information, settings information or 60 ware modules, firmware, encoded logic, or any combination
various other types of information without a user having to thereof to manage energy use. For example, server 602 can
launch energy management application 510. For example, use a scheduling module 648, a scheduling tool module 650,
energy management application 510 can alter text informa- a scheduling templates module 652, a control action report
tion (e.g. device settings, current readings, lights on/off; etc.). module 654, a site data report module 656, an efficiency
An example can include displaying a current thermostat set- 65 rating module 658, a set-point update module 660, a proxim-

ting of a thermostat at a site, altering a color of an icon based
on an energy savings or consumption level, alter a color based

ity detection module 662, a zone update module 664, a current
readings module 666, a demand response module 668, an
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energy savings module 670, a message module 672, an inter-
action detection module 674, an energy personality module
678, or any combination thereof.

According to an aspect, database 608 can be configured to
store EMI data, control action data, site report data or any
combination thereof. For example, database 608 can store
data received from one or more residential sites associated
with server 602. For example, site 604 can access TSTAT 628
using a wireless energy network deployed at site 604. Proces-

36

According to another aspect, one or more of the zones 638,
642, additional zones (not expressly illustrated in FIG. 6), or
any combination thereof can be updated automatically using
updated conditions. For example, processor 606 can use a
zone update module 664 on a periodic basis to update zones
using various types of data. For example, processor 606 can
detect an efficiency rating of site 604, detect an external
temperature at site 604 from an external data source 612 or
other sources, determine a real-time travel time between

sor 606 can be configured to access site report data stored 10 mobile device 632 having locatign reporting capabilities and
e site 604. Processor 606 can modify distance 640, 644, or any
within database 608. Processor 606 can detect a current tem- . . . .

. i . . combination thereof. For example, an efficiency rating of site
perat}lre set-point within the.: site data and an associated date 604, external temperature at site 604, estimated real-time
and time of TSTAT 628 at s%te 604. Processor 606 can detect travel time to or from site 604, various other EMI or any
a current temperatulje reading at s.1te. 604, and can further |5 . npination thereof can be used. Although illustrated as
detect seasonal settings stored within database 608. For being sequential, zones 638, 642 can be modified indepen-
example, a seasonal profile can include seasonal settings that dently, together, or any combination thereof.
can include settings of a winter schedule, a summer schedule, According to another aspect, server 602 can use proximity
or various combinations of seasons and settings. According to detection module 662 to detect when mobile device 632 may
an aspect, processor 606 can detect a current operating mode 20 be moving away from site 604, and adjust HVAC 630 using
of HVAC 630 operably coupled to TSTAT 628, and determine thermostat 628. For example, processor 606 can detect
a thermostat schedule to be used with TSTAT 628. For mobile device 632 moving away from site 604. Processor 606
example, if HVAC 630 may be in an A/C mode, a summer can further detect a percentage change value associated with
profile, schedule and the like can be deployed which can a current zone, and further detect a base set-point of TSTAT
include temperature settings that can be different than a win- 25 628. Processor 606 can further determine a difference
ter profile. For example, scheduling module 648 can be used between the base set-point, and a minimum seasonal set-point
to determine a date, a time or time interval, thermostat setting, in response to a current operating mode ofthe HVAC 630. For
operating mode, or any combination thereof, and store a example, if the HVAC 630 is in a heating mode a percentage
schedule within database 608. change can be determined to adjust use of a heating unit.

According to another aspect, server 602 can also generate 30  According to a further aspect, server 602 can determine a
control action reports using control action report module 654. difference between a base set-point and a maximum seasonal
For example, processor 606 can initiate generation of a con- set-point in response to a current operating mode of the
trol action report to communicate to site 604. A control action HVAC being in a cooling mode. As such, processor 606 can
report can be generated in various ways with various types of determine an updated thermostat set-point as a percent
data and settings to control an operating environment at site 35 change based on the determined difference. Processor 606
604. For example, a control action report can be generated by can initiate generation of a control action report including an
setting a control action field within database 608. updated thermostat set-point to be used at site 604.

According to a further aspect, energy management system According to another aspect, server 602 can be used to
600 can use seasonal settings to control HVAC 630. For generate an aggregated demand schedule. For example, pro-
example, energy management system 600 can detect an oper- 40 cessor 606 can determine energy demand of a plurality of
ating mode of HVAC 630 and alter a set-point in using the residences in a region using scheduling module 648. For
detected operating mode and an associated seasonal profile. example, processor 606 can identify a group of residential
For example, an updated temperature set-point can include a sites within a specified region (not expressly illustrated in
value between a current temperature set-point and a minimum FIG. 6) and access thermostat schedules of each of the resi-
seasonal set-point in response to the current operating mode 45 dential sites within the group. Processor 606 can also aggre-
of HVAC 630 being in a heating mode. An updated tempera- gate scheduling data using thermostat schedules, and initiate
ture set-point can also have a value between a current tem- an outputting of the aggregated scheduling data. Aggregated
perature set-point and a maximum seasonal set-point in scheduling data can include time intervals, settings, etc. and
response to the current operating mode of HVAC 630 being in in some forms can also include an estimate of energy con-
a cooling mode. Server 602 can generate a control action 50 sumption based on an efficiency rating of residential sites,
report that can also includes settings or data generated in consumption profiles, location data, or various other site
response to an efficiency rating of site 604, an estimated time attributes that can be used to calculate an aggregated demand.
period to generate an updated temperature reading, an According to an aspect, aggregated data can be used to fore-
updated temperature set-point, a current energy price, and a cast load, energy production, virtual capacity, demand
future energy price or any combination thereof. 55 response capacity, grid congestion, or any combination of

According to another aspect, server 602 can be used to grid attributes that can use aggregated scheduling data.
generate a control action report using proximity detection According to another aspect, energy management system
module 662. For example, processor 606 can detect a distance 600 can also include a web services enabled scheduling tool
between a location reporting device, such as mobile device to schedule energy use at a residential site. For example,
632 and site 604. Processor 606 can further detect a zone, 60 processor 606 can use scheduling tool module 650 to generate
such as first zone 638, second zone 642 or additional zones as a web based or network based graphical user interface that
desired. Using a detected zone, processor 606 can initiate includes a scheduling tool. FIG. 8 A-D illustrate examples of
generation of a control action report to be communicated to a web services enabled scheduling tool and user interfaces
site 604 in response to a current Zone. In this manner, various that can be output using scheduling tool module 650. For
network devices (not expressly illustrated in FIG. 6) at site 65 example, processor 606 can output a thermostat selector con-

604 can be automatically controlled on a zone by zone basis
as mobile device 632 moves away from, or towards, site 604.

figurable to enable selection of one or more wireless thermo-
stats located at site 604. An event scheduler operably associ-
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ated with the thermostat selector and configurable to enable a
user to graphically select a utilization schedule of the one or
more wireless thermostats can also be output by processor
606. Processor 606 can also be used to update a utilization
schedule to include a time of day and temperature setting.
Scheduling tool module 650 can be used to control the one or
more network devices that can include wireless thermostats,
smart appliances and the like. Scheduling tool module 650
can be used to output an energy savings preference selector

38

action profile of a user. For example, a user may be an urban
professional having a long work commute which may result
in a first portion of a utilization schedule. Upon arriving at a
residential site, a user may interact with their thermostat to
which will result in a different portion of a utilization sched-
ule. For example, a user may like an indoor temperature to be
colder when going to bed. As such, a personality of the user
while away and while at home can be used to automatically
generate a user’s schedule. According to another aspect, an

configured to graphically modify the utilization schedule,and 10 energy personality indicia or character can be generated and
display a resulting energy savings, a weather forecasting tool, output with a user’s on-line scheduling tool, within a user’s
and various other types of tools or scheduling features to social network, or any combination thereof. For example,
assist in managing or scheduling use of a network device. processor 606 can detect an interaction of a user with a wire-
According to another aspect, server 602 can also use inter- less thermostat, and display of an energy personality indicia
action detection module 674 to detect when a user may alter 15 in response to the interaction. A user can then enable or
an operating mode of a network device. For example, inter- disable display of the energy personality indicia within a
action detection module 674 can detect when a user may social network such as Facebook®, MySpace®, etc. In other
adjust a thermostat at a specific time of the day, and suggest a forms, processor 606 can be used to modify the indicia based
modification of a utilization schedule to a user during a user on an overall energy savings a user has accomplished at their
access to scheduling tool output using scheduling tool mod- 20 residential site. For example, processor 606 can use energy
ule 650. A user can then elect to have the utilization schedule savings module 670 to determine an energy savings of the
updated to include the suggestion as needed or desired. individual and alter the energy personality indicia accord-
According to another aspect, server 602 and scheduling ingly. In another form, a user can set up a messaging service
tool module 650 can be used to enable additional features and or account using Twitter® and the like to output energy sav-
functions. For example, a scheduling tool can be used to 25 ings updates to a subscriber base in response to an energy
display a proximity control selector configured to enable and saving initiate, participating in demand response events, alter
disable proximity control of a residential site, a demand energy use, or various other forms. According to a further
response selector configured to enable and disable participa- aspect, a Twitter® account or other messaging service can be
tion in demand response event, a vacation mode selector to used on a community basis to inform a group of individuals of
enable and disable a vacation schedule, an auto update selec- 30 energy management events. For example, an “energy action
tor configured to enable an automatic update of the utilization day” or “energy alerts” can be posted using a Twitter®
schedule in response to a detection of a user interaction with account to subscribers and a subscriber can curtail energy use
the one or more network device, or various other controls that using energy management system 600 or various other energy
can be used to manage energy use at a site, or any combination management systems as needed or desired. Other forms of
thereof. 35 messaging or any combination thereof can be used as needed
According to another aspect, server 602 and scheduling or desired.
tool module 650 can be used to enable and disable demand According to another aspect, server 602 can be used to
response capabilities. For example, a scheduling tool can determine a sample size of residential sites and corresponding
used to provide a demand response selector (not expressly schedules to forecast energy consumption over an interval.
illustrated in FIG. 6) operable to be displayed with a sched- 40 For example, processor 606 can be used to determine a ran-
uling tool. A demand response selector can include several dom sample size of residential sites in connection with esti-
settings such as an always participate selection configured to mating an energy consumption of a specific region such as a
always enable a curtailment of an HVAC system in response zip code, street or series of streets, substations supporting
to a demand response event, a never participate selection residential sites, node-to-node, or any combination thereof or
configured to not allow a curtailment of the HVAC system in 45 other methods of determining a region. Upon identifying a
response to a demand response event, a request participation sample size of a region, residential sites can be identified
selection configured to initiate a communication, such as an within the region. For example, processor 606 can then deter-
email, text message, instant message, social network mes- mine associated thermostat schedules of residential sites
sage, or various combinations thereof to the user to request within the specified region using scheduling module 648.
participation in a demand response event. A demand response 50 Server 602 can output thermostat scheduling data of the plu-
selector can be operably associated with demand response rality of sites in connection with scheduling or forecasting
module 668 to initiate demand response inquiries, analyses, energy use.
and deployments. According to another aspect, server 602 can also be used to
According to another aspect, server 602 can also use sched- enable a demand response initiated at site 604. For example,
uling template module 652 to generate utilization templates 55 processor 606 can use demand response module 668 to detect
that a user can access and modify to schedule energy use. For an enabled demand response setting of site 604. Processor
example, a plurality of energy templates can be accessed by a 606 can further detect a demand response event condition and
scheduling tool. Templates can include a predetermined uti- enable a curtailment action of HVAC 630 if a user of site 604
lization schedule selectable by the user based on a user’s has selected participation in a demand response event. An
scheduling profile. A selected predetermined utilization 60 energy reduction capacity of site 604 can be determined using
schedule can be modifiable by a user using a scheduling tool efficiency rating module 658, scheduling module 648, prox-
module 650, and saved as needed or desired. According to an imity detection module 662, or various other modules, data
aspect, server 602 can output an on-line questionnaire or sources, or any combination thereof.
survey that a user can participate in to determine an energy According to another aspect, server 602 can also use
template to use. 65 demand response module 668 to contact individuals prior to

According to a further aspect, server 602 can also use
energy personality detection module 678 to detect an inter-

curtailing energy use at site 604. For example, processor 606
can initiate a demand response event request communication
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to communicate to the users of a plurality of sites. Processor
606 can detect a user response level to participate in a demand
response event, and enable a curtailment of a corresponding
HVAC system or other energy consuming devices at a site of
auser electing to participate in the demand response event. In
this manner, user’s may not be forced to participate in demand
response events but can have real-time election capabilities to
participate as needed or desired.

According to an aspect, server 602 can send a text message

40

data generated by mobile device 632, server 602, energy
management system 600, or any portions and combinations
thereof.

According to an aspect, mobile client interface 632 can
receive a site readings request of site 604 from mobile device
632. For example, processor 606 can detect the site reading
request and initiate access to database 608 to retrieve site
report data of site 604. Processor 606 can format the site
report data as mobile device data, and output the mobile

that includes a request to participate in a demand response 10 device data to mobile device 632 using mobile device net-
event. In some forms, a text message can include an agree- work 636.
ment to pay the user to participate in a demand response According to another aspect, mobile client interface 634
event. Payment can take various forms such as credits, cash, can receive a request from mobile device 632 to modify a
rewards, points, contribution to education funds, discounts on current temperature set-point of HVAC system 630. For
energy rates, or any combination thereof. Server 602 can 15 example, processor 606 can process a received request from
receive a response from using mobile client interface 634 and mobile device 632 and initiate generation of a control report
process the response using message module 672 to determine using control action report module 654. The control action
a desire to participate or not. report can include a reference to an updated temperature
According to another aspect, server 602 can be used with set-point communicated from mobile device 632 to mobile
scheduling module 648 to determine an aggregate capacity to 20 client interface 634. Processor 606 can set a variable or field
reduce energy consumption. For example, processor 606 can within database 608 to alter a set-point. Upon site 604 initi-
be used to identify a group of residences within the plurality ating access to server 602, processor 606 can access a variable
of residences and determine an energy reduction capacity of or field associated with site 604, and generate a control action
each of the residences within the group using an efficiency report or control data to be communicated to site 604 using
rating of each of the residences within the group. Upon deter- 25 site interface 622. As such, upon a temperature set-point
mining an efficiency rating of each residence, processor 606 being updated at site 604, home controller 626 can commu-
can detect other data to be used to determine an available nicate a control action confirmation data, site report, status
capacity. For example, current weather conditions at each information, or various combinations thereof to confirm the
residential site can be detected, a user’s energy schedule or updated temperature set-point. Processor 606 can output a
thermostat schedule can be used, a response to text messages 30 confirmation of the updated temperature set-point to the
or emails electing to participate can be determined, grid con- mobile client interface 634 upon receiving a confirmation,
ditions can be used, or any combination thereof. Upon esti- and can output an updated temperature set-point to mobile
mating an available capacity, an aggregate energy reduction device 632.
capacity based on the energy reduction capacity of each of the According to another aspect, mobile device 632 can be
residences within the group can be determined. 35 used to enable and disable operating modes of one or more
According to another aspect, server 602 can use an aggre- network devices located at site 604. For example, mobile
gate energy reduction capacity in association with an auction. device 632 can include a mobile application loaded on mobile
For example, processor 606 can initiate an auction of virtual device 632 that can be used to control settings at site 604.
energy capacity to retail energy providers electing to bid an FIGS. 5A and B illustrate examples of energy management
available energy capacity. In other forms, a third party can 40 application and functionality that can be used by mobile
host an auction and energy management system 600 can device 632 although other applications and functions can also
output an available capacity in association with an upcoming be deployed using mobile device 632 as needed or desire.
auction event, peak demand period, transmission rate deter- According to another aspect, mobile device 632 can access a
mination period, or any combination thereof. For example, web based application associated with server 602 using a web
processor 606 can initiate an auction process to sell the aggre- 45 browser of mobile device 632 to enable and disable operating
gate energy reduction capacity to a third party, and detect a modes or conditions at site 602. For example, mobile device
sale of the aggregate energy reduction capacity in connection 632 can alter a proximity setting, alter one or more environ-
with the auction process. Upon a sale occurring, processor mental control zones, access current readings, modify a vaca-
606 can initiate a curtailment of an HVAC system, other tion setting, modify energy use schedules, or various other
energy consuming devices, or any combination thereof, at 50 operating modes or data associated with controlling or main-
each of the residences within the group. taining operating modes of network devices located at site
According to another aspect, energy management system 604 as needed or desired.
600 can include mobile client interface 634 operable to be According to another aspect, energy management system
coupled to mobile device 632 associated with site 604. For 600, can be used to send messages to mobile device 632 in
example, mobile client interface 634 can include a WAP 55 connection with an altered operating condition at site 634. For
gateway or other mobile client gateway to enable server 602 example, processor 606 can access site data received from site
access to mobile device 632. Mobile client interface 634 can 604, and further detect a manual input condition provided at
be provided as a part of server 602, however in other forms, TSTAT 628. For example, a user may have decreased a tem-
portions or all of mobile client interface 634 can be provided perature set-point of TSTAT 628. Processor 606 can detect
by a specific wireless network provider. As such, mobile 60 whether a user is at home using location data received from
client interface 634 can be configured to communicate with a mobile device 632 and proximity detection module 660.
specific carrier having a WAP gateway. Mobile client inter- Upon detecting the condition, processor 606 can determine if
face 634 can be used to communicate EMI or control data it should initiate a text message indicating the manual input
between WAP gateway and server 602 using any combination condition. For example, processor 606 can use message mod-
wireless or terrestrial communication technologies. Addi- 65 ule 672 to format and output a text message indicating the

tionally, WAP gateway can also include logic or modules that
can provide mobile device users access to EMI data or control

condition change of TSTAT 628, and ouptut the text message
using mobile client interface 634. A user can then alter the
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condition using mobile device 632 as desired. In other forms,
an email message or other electronic message can also be sent
to a user. For example, a message can be displayed within a
window of a computer system associated with the user. In
other forms, a text message can be sent to multiple mobile
devices associated with site 604. Various other combinations
of alerting a user of site 604 of a manual change to an oper-
ating condition can be used as needed or desired.

FIG. 7 illustrates an energy management user interface

42

sage (or other messages) to be sent to a user to request par-
ticipation in a demand response event. According to a further
aspect, EMUI 700 can also include a proximity detection
selector 728 configured to enable proximity detection of one
or more mobile devices associated with a residential site.
According to another aspect, EMUI 700 can also include
an energy usage/savings section 730 that can display a current
annual savings 732, a current monthly savings 734, a demand
response savings 736, and a view more data link 738. Accord-

(EMUD), illustrated generally at 700, according to an aspect 10 ing to an aspect, view more data link 738 can be operably
of' the disclosure. In some forms, EMUI 700 can be accessed associated with accessing portions or all of EMUI 800
using a mobile device, desktop computer, Netbook, laptop described in FIG. 8.
computer, smart phone, a energy display device, a smart FIG. 8 illustrates an energy management user interface
thermostat, a home automation control terminal, and [Pad® operable to report energy usage and savings information,
or any combination of devices capable of displaying energy 15 illustrated generally as EMUI 800, according to a further
management user interfaces. aspect of the disclosure. According to an aspect, EMUI 800
According to an aspect, EMUI 700 can include a user can include an energy usage/savings section 802, operable to
information section 702 configured to display one or more display a current annual savings 804, a current monthly sav-
user names 704, a residential site address 706, a mobile phone ings 808, and a current demand response savings 808 realized
number 708 associated with residential site address 706. User 20 by a user participating in demand response events. EMUI 800
information section 702 can further display a current energy can also include an estimated annual savings section 810, a
provider 710 associated with residential site address 705, and managed vs. unmanaged energy consumption graph 812, and
a current best rate 712 of a third party energy provider avail- a comparative consumption graph 814. According to an
able at residential site address 706. An advertisement 714 aspect, a user can select a comparison graph that includes a
section can also be displayed, and an edit details link 716 can 25 community graph configured to compare a user’s energy
be displayed to enable a user to access, edit, modify, delete, consumption to others in a residential community, a state
manage, etc. information displayed within user information comparison graph configured to compare a user’s energy
section 702. FIG. 9 described herein includes an example of consumption to others within a state, and a national graph
a user interface that can be used to edit user information configured to compare a user’s energy consumption to a
displayed within user information section 702. User informa- 30 current national average.
tion section 702 can also display an energy personality 740 According to a further aspect, EMUI 800 can also include
associated with hers name 704. Energy personality 740 can a daily usage graph 816 configured to indicate energy con-
also be linked to one or more social networks as needed or sumption and savings on an hour-by-hour basis. For example,
desired. ifauserselects a medium energy savings settings, daily usage
According to a further aspect, a current readings section 35 graph can display a daily savings in dollars, KWh or any
718 can be displayed within EMUI 700. Current readings combination thereof. Daily usage graph 816 can further
section 718 can include, for example, a current date and time include a graph indicated what the consumption would have
section 720 with a current inside temperature and outside been if energy use was left unmanaged. According to a further
temperature at a residential site. Current readings section 718 aspect, daily usage graph 816 can also include a day selector
can further include a current thermostat set-point 722 of a 40 818 configured to enable a user to select a day of the week to
thermostat located at a residential site. More than one ther- view energy consumption and savings.
mostat can be deployed at a residential site and current ther- According to another aspect, EMUI 800 can also include a
mostat set-point 722 can include references such as “Main”, monthly usage and savings graph section 820 configurable to
“27,“3” or some other indicia configured to enable access to output monthly energy usage and savings information of each
current thermostat readings of multiple thermostats at a resi- 45 day of the month. For example, a monthly graph can include
dential site. A user can also modify the name or number of a a daily, weekly, or other pairing bar graph configured to
thermostat, zone, etc. using an edit feature of thermostat display a monthly energy usage and savings at a residential
set-point 722. site. A user can navigate between a month using month selec-
According to a further aspect, a current readings section tor 822 and a specific month’s consumption and savings
718 can also include an energy savings level 724 configured 50 graph can be displayed. In some instances, only a portionofa
to indicate a savings level that relates to current thermostat specific month’s data may be available to be displayed. As
set-point 722. For example, as current thermostat set-point such, only a portion of a graph may be displayed as desired.
722 is set to a low set-point, an air conditioner unit may run According to a further aspect, monthly usage and savings
more frequently and cause a low energy savings. As such, a graph section 820 can also include an link to access annual
visual indication of an energy savings can be displayed in 355 savings as needed or desired.
association with a current set-point giving a user feedback on According to another aspect, EMUI 800 can further be
energy consumption based on a thermostat set point. In some used to access and display performance data of an adjacent
forms, a user can adjust a thermostat set-point up or down, home, a similar sized home, one or more of the same or
and an energy savings level can be altered in near real-time similar energy consuming devices (e.g. HVAC, hot water
based on the users selection. For example, various program- 60 heater, other smart appliances), or any combination thereof.
ming languages such as DHTML, AJAX, Flash, HTML 5, EMUI 800 can compare performance of each of the other
and the like can be used to show a near real-time update of one residences and devices, and provide feedback to a user about
or more fields within EMUI 700. the user’s relative performance. For example, EMUI 800 can
According to a further aspect, EMUI 700 can also include output a visual indication of power consumed, such as a
a demand response notification selector 726 configured to 65 graph, chart, etc. In other forms, a comparable residential site

enable participation in demand response events, disable par-
ticipation in demand response events, and enable a text mes-

can also be displayed using EMUI 800. For example, a same
or similar sized home can be used as a baseline comparison.

ADEMCO V. ECOFACTOR
IPR2023-00409

Exhibit 2001

Page 37



US 8,428,782 B2

43

In other forms, EMUI 800 can be used to enable a user
access to energy efficient devices and systems, and a user can
forecast energy reduction and savings through use of an
energy efficient system. As such, energy consuming devices
that may be introduced and have a greater efficiency rating
can be identified and communicated to a consumer. Accord-
ing to another form, EMUI 800 can display a click-through or
micro-site to allow a user to access third party product energy
efficient offerings. In other forms, EMUI 800 can enable
access to a “green energy” marketplace that will enable a user
to review energy efficient products and services. Such prod-
ucts and services can be selected by a user and associated
XML data, meta data, and the like can be fed into EMUI 800.
EMUI 800 can be configured to use the third party data and
refresh data displayed within EMUI 800 to display an esti-
mated saving if used at the user’s residential site. As such,
EMUI 800 can determine an estimate of what energy savings
may be for their residential site, allowing a user to make an
informed purchase decision. For example, a user may wish to
add a solar array or other type of energy producing system to
their residential site. EMUI 800 can be used to estimate the
amount of energy that may be saved based on a user’s actual
historical energy use. As such, a payback period associated
with purchasing can be displayed to a consumer.

FIG. 9 illustrates an energy management user interface
(EMUI) operable to access and edit user and site information,
illustrated generally at 900, according to a further aspect of
the disclosure. EMUI 900 can include a user profile 902
configured to display and enable a user to edit changes to user
information. User profile 902 can include a user selector 904
configurable to add and remove user’s associate with a site, a
user name field 906, an energy personality type field and/or
indicia 908, a social network selector 910, a residential site
address 912, and a mobile number 914 associated with a
residential site address 912. According to a further aspect,
user profile 902 can also include an energy text message alert
selector 916, a proximity detection selector 918, and a current
HVAC provider information field 920.

According to an aspect, user selector 904 can be configured
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forecasted energy consumption, future energy pricing, or
various other EMI or any combination thereof to determine
annual savings. Site consumption can then be used to deter-
mine what an overall cost of energy would be when using a
given rate plan. Other intervals (e.g. monthly, weekly, daily,
etc.) can also be calculated as needed or desired. As such, a
user can identify a plan that would align with usage habits and
scheduling data at a residential site.

According to a further aspect of the disclosure, EMUI 900
can also include a user posting and reviews section 924. User
posting and reviews section 926 can include a content selector
926 capable of selecting energy blogs, green energy reviews,
markets and the like. For example, as a user selects ‘My
Energy Blogs,” a list of energy blog titles can be displayed
including a user energy blog 928 configured to enable a user
to edit and publish their own energy blog. A user can publish
their energy blog to an energy blog websites, social networks,
third party sites, content providers, or any combination
thereof. A third party energy blog 930 can also be listed within
user posting and reviews section 926 allowing third party
bloggers, articles, content providers, RSS feeds, Twitter®
Feeds, or any combination thereof, to provide content.
According to an aspect, a user can add a blog, news feed,
social network, Twitter® account, etc. to user posting and
reviews section 926 as desired. User selector within user
posting and reviews section 924 can allow a user can to select
between user content associated with a site and read/write/
access privileges can be enabled and disabled accordingly.

According to a further aspect, user posting and reviews
section 926 can also include a ‘Green Energy Reviews’ sec-
tion configured to review energy saving products, environ-
mentally friendly products, green energy producing systems,
or any combination thereof. User posting and reviews section
926 can also include a ‘Markets’ section configured to enable
a user to access green energy product websites or market-
places having green energy products. For example, a market-
place can be used to consolidate available green energy prod-
ucts, such as smart appliances, and further identify third party
pricing and websites selling green energy products. As such,

to enable a user to select a user data to edit. For example, 40 a user can read reviews of new energy saving products and
multiple users can be associated with a residential site and a access the energy products using user posting and reviews
user’s information can be accessed by selecting user selector section 926. In some instances, EMUI 900 can be used to
904. In other forms, a user can log into a web site or other enable E-commerce between a posting site within markets
application and may only be able to have limited access to section, green energy reviews section, retail energy providers,
user specific data associated with a residential site. According 45 etc. allowing a firm hosting EMUI 900 to be paid a portion of

to another aspect, user information selector 904 can be used to
add additional users to be associated with a residential site. As
such, a master user or administrator login can form (not
expressly illustrated in FIG. 9) can be provided to manage
user information. In some aspects, a user profile 902 can
include pre-populated information to reduce the amount of
information a user may need to input. Additionally, informa-
tion associated with the residential site can be accessed and
used with the additional user as needed or desired.
According to a further aspect, EMUI 900 can also include
an energy provider section 922 which can include retail,
utility, or third party energy information. For example, a
current energy provider can be displayed and a current energy
rate and plan currently being used can also be displayed.
Energy provider section 922 can also indicate a best rate plan
at a current provider, and a best local rate available through
another provider. Energy provider section 922 can also
include a savings calculator element 934 capable of initiating
a savings calculation of the residential site using a best avail-
able rate of a current provider, other providers, or any com-
bination thereof. Savings calculator element 9434 can also
use historical site data, scheduling data of the residential site,
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revenue resulting from a sale.

FIG. 10 illustrates an energy management user interface
(EMUI) operable to schedule energy use at a residential site,
illustrated generally as EMUI 1000 according to a further
aspect of the disclosure. EMUI 1000 may be illustrated in
association with managing one or more user schedules, ther-
mostats, HVAC systems, zones, sites or any combination
thereof. In other forms, EMUI 1000 can be modified to sched-
ule energy use of various energy consumption devices at a site
as needed or desired. Additionally, portions or all of EMUI
1000 can be accessed using a computer system capable of
accessing the Internet, can be configured as mobile applica-
tion that can be used with a smart phone or handheld com-
puter, tablet, and the like such as an I-Phone® device, a
Blackberry® device, an Android® device, an [Pad® or vari-
ous other devices or systems, or any combination thereof.

According to an aspect, EMUI 1000 includes a thermostat
display 1002 configured to enable a user to adjust a tempera-
ture of one or more thermostats located at a residential site.
Thermostat display 1002 can include a date and time display,
a thermostat selector 1004, and a thermostat controller 1006.
EMUI 1000 can also include a savings selector 1008 config-
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ured to enable a user to select a low savings level, a medium
savings level, or a high savings level. Savings selector 1008
can be operably associated with an estimated savings display
1010 and a scheduling tool 1012. For example, a user can
select a low savings using savings selector 1008 and an esti-
mated savings can be calculated and displayed within esti-
mated savings display 1010. According to a further aspect, a
user can select a savings level using savings selector 1008. As
such, resulting thermostat settings can be displayed within
scheduling tool 1012 thereby providing a user a visual indi-
cation of a resulting temperature setting. According to a fur-
ther aspect, savings selector 1008 can also be operably asso-
ciated with scheduling tool 1012 to display more than one
temperature setting at a time. For example, a low savings may
result in a temperature setting of sixty-five degrees, a medium
savings may result in a temperature setting of sixty-eight
degrees, and a high savings level may result in a temperature
setting of seventy-four degrees. Various combinations of val-
ues and display techniques can be used as needed or desired.

According to a further aspect, scheduling tool 1012 can
include a seasonal schedule capable of allowing a user to
schedule energy use based on a season (e.g. spring, summer,
fall, winter). For example, a first site may be located in a hot
climate and a second site may be located in a cold climate. As
such, an air conditioner may be used more frequently during
the summer months in a hot climate and can be associated
with a schedule being displayed. A user can select between a
seasonal schedule using scheduling tool 1012, and a schedule
can be updated accordingly to display a winter schedule.
Various other seasonal schedules can be added and removed
asneeded or desired. In other forms, scheduling tool 1012 can
be used to access a current operating mode of an HVAC
system and display a seasonal schedule in response to detect-
ing an operating mode. For example, if an HVAC system may
be operating in a heat mode, a winter schedule can be dis-
played. Other seasonal schedules can also be displayed within
scheduling tool 1012 as needed or desired.

According to a further aspect, scheduling tool 1012 can
include a current inside and outside temperature display
1014, and a schedule selector 1016 capable of displaying a
user schedule of a first user, a second user, a vacation sched-
ule, or any combination of schedules. For example, a user
may use scheduling tool 1012 to schedule energy use at
multiple sites. As such, scheduling tool can display a second
site associated with a specific user. Additional schedules can
be added as needed or desired, and access privileges also can
be set by a current user using user information profile such as
user profile 902 illustrated in FIG. 9 or any other privileges or
logic capable of setting access privileges.

According to a further aspect, scheduling tool 1012 can
also include a weekly schedule display section 1018, and a
time span display section 1020 configured within a schedule
1022. Weekly schedule display 1018 can also be configured to
show current dates or a series of dates, and can further include
forecasted weather conditions of each day. A user can navi-
gate to another week by selecting tab 1024 configurable to
enable a subsequent weekly schedule to be displayed as
desired. According to further aspect, schedule 1022 includes
a plurality of cells generally illustrated at scheduled events
1026 that can be modified as desired to schedule energy use.
Schedule events 1026 can include a time interval and setting
of'a network device, such as a thermostat, being scheduled. A
cell can also include an indicator, such as ‘adapt?’ indicator
1028 to identify an auto-schedule suggestion detected by an
energy management system operably associated with EMUI
1000. For example, when a user may be at a site, a user may
desire to have a temperature decreased to seventy eight
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degrees on Saturday prior to nine (9) P.M. As such, an auto-
schedule suggestion can be detected and an adapt? indicator
1028 can be displayed to enable a user to have a schedule
adapted automatically. Adaption suggestions can be provided
to users in other ways and need not be limited to being
displaying within schedule 1022.

According to a further aspect, EMUI 1000 can also provide
access to view templates selector 1030 that can be used to
schedule energy use. For example, view templates selector
1030 can be used to display predetermined schedules within
scheduling tool 1012. A user can then modify portions of a
selected template to their preference as needed or desired. In
other forms, a series of questions can be asked to a user to
determine a template to display. For example, scheduling tool
1012 can enable access to a short questionnaire to detect a
user’s day-to-day schedule. For example, a user can be an
urban professional, a housewife, a single parent, a soccer
mom, an empty nester, or various other demographics. As
such, EMUI 1000 can be adapted to hide scheduling tool 1012
until a survey or series of questions is completed, and then
display a resulting schedule within scheduling tool 1012.

According to a further aspect, EMUI 1000 can be adapted
to display a list of selectable templates and can allow a user to
select and display each template. Upon identifying a tem-
plate, a user can then save an identified template as a user
schedule. In some forms, a user’s site location can be deter-
mined in advance and templates can be generated based on a
location of a site (e.g. warm climate vs. cold climate). As
such, view templates can be generated based on a site profile,
a user profile, user characteristics, site data, or various other
types of data capable of being used to generate a template that
can be used by a user.

According to a further aspect, scheduling tool 1012 can
also include an add addition time span selector 1034 config-
ured to enable a user to add an additional time span within
time span display section 1020. Scheduling tool 1012 can also
include a view additional time slot selector 1032 configured
to enable a user to scroll to additional time slots that may be
output using scheduling tool 1012. For example, a user can
select additional time slot selector 1032 and scheduling tool
1012 can be updated to display scheduled events of each day
simultaneously. In this manner, a user can scroll additional
time slots and days of the week as needed or desired.

According to a further aspect, EMUI 1000 can also include
a proximity detection selector 1036. For example, a user may
enable proximity detection using proximity detection selec-
tor 1036, and energy use at a site may be altered based on a
users distance to the site. A user’s mobile device number can
be associated with a site and can allow a user to enable and
disable proximity detection selector 1036. In some forms,
proximity detection selector 1036 can be hidden, displayed,
selectable, or any combination thereof in response to a user
having a mobile device capable of being detected when a user
is at or away from a site.

According to another aspect, EMUI 1000 can a energy alert
text message selector 1038 configured to enable a text mes-
sage to be sent to a user’s mobile device. For example, during
a high energy use day, an energy action day may be identified
and a utility company or other entity may publish a warning
indicating that a high energy use day may be occurring. As
such, a user can receive a text message indicating the situa-
tion. In some forms, a can respond to the text message and
alter their energy use schedule. For example, a user can
respond to a request to alter their energy savings setting from
a medium to a high. As such, scheduling tool 1012 can be
modified to initiate a high energy savings schedule at a user’s
site. In other forms, energy alert text message selector 1038
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can be used to enable a user to receive demand response
requests via a text message. For example, a demand response
request can include a requested time interval, new tempera-
ture setting, estimated savings, other demand response data,
or any combination thereof within a text message. A user can
then respond to the text message to participate, not partici-
pate, partially participate, or any combination thereof. Upon
responding, a user’s schedule can be modified as needed or
desired.

48

may be activated in the morning to accommodate an indi-
vidual that may remain at home during the day. As such,
EMUI 1000 can be used to generate multiple schedules to
automatically control energy use at a site as needed or desired.

According to an aspect, portions or all of EMUI 1000 can
be provided as a hosted application that can allow a user to
access site reports, historical consumption data, real-time
consumption data, operating status of energy consuming
devices, control interface to control energy consuming

According to a further aspect, EMUI 1000 can also include 10 devi heduline interface to schedule utilizati d
a vacation mode settings 1040 to enable a user to initiate use CVICEs, @ s ? ung ntertace 1o s el 1111e v .lnlzilon anl
of a vacation mode or schedule. For example, vacation mode cpnsumpthn o1 energy, an 1nventor}{ tool that will show real-
settings 1040 can include a vacation mode selector 1042 to time an d hlStO,r 1C energy consumption of each energy con-
turn a vacation mode on or off. Vacation mode settings can sumption device within the home, or any combination
also include a schedule leave date selector 1044 and a sched- 15 thereof. . .
ule return date selector 1046. A calendar (not expressly illus- According toa further aspect, portions ofall of EMUI 1000
trated in FIG. 10) can be displayed to enable auser toselectan ~ ¢aninclude auser interface that can report a current operating
interval of dates when they will be on vacation. As such, condition, and can further include control logic capable of
reduced energy use can be realized by altering a temperature providing a user access to a smart appliance or control system
setting. For example, a schedule can be increased to a high 20 atasite. For example, if a demand response condition may be
energy saving mode in association with the vacation mode detected within an energy transmission system, EMUI 1000
being selected. In other forms, a user may have input or can be used to output the condition to a user. A user can then
selected a vacation schedule to be used when vacation mode alter an operating status of one or more energy consuming
may be selected. Various combinations can be used as needed devices at a site.
or desired. 25 According to another aspect, a site can include multiple

During use, upon a user accessing EMUI 1000, EMUI users that can access and control settings at a site using EMUI
1000 can display a current date and time, and can further 1000. Additionally, a site can include multiple thermostats
highlight a current cell within scheduling tool 1012 that cor- that can be managed remotely and controlled by a user. For
responds to a current data and time. A user can select a example, a thermostat in the upper portion of a home can be
thermostat to adjust using thermostat selector 1004, and a 30 displayed via a web browser or application on an mobile
schedule of a selected thermostat can be displayed within device such as a Blackberry®, I-Phone®, Android®, [-Pad®
scheduling tool 1012. A user can adjust a current set-point and the like. A user can select a thermostat using thermostat
using thermostat controller 1006, and a corresponding tem- selector 1004, and adjust the thermostat to a first setting. In
perature within a current cell can be adjusted accordingly. In some forms, the thermostat settings may have a different
another form, a user can select a cell to be modified. For 35 effect onthe actual temperature within various portions ofthe
example, a user may want to modify a temperature setting or home. As such, a user may want to select the desired tempera-
scheduled event set for Tuesday, between eight (8) A.M. and ture within at a site, and EMUI 1000 can be used to calculate
five (§) P.M. As such, a user can select the appropriate cell and thermostat settings to achieve the desired temperature. In
further adjust a temperature up or down using thermostat another form, EMUI 1000 can be used with an energy man-
controller 1006. A new setting can be displayed within the 40 agement system such as energy management system 600 in
selected cell. According to a further aspect, a user can use FIG. 6, or other systems. A thermal response of a zone, room,
savings selector 1008 to adjust a savings to be realized on a site, or any portion thereof can be determined and setting of
specific day. As such, a resulting temperature setting can be one or more thermostats can be automatically determined to
displayed within a selected cell. achieve a desired temperature.

In other forms, a user can select a time span cell to adjust. 45  Inother forms, EMUI 1000 can be used in association with
For example, a user can modify a current time span cell by various types of EMI data. For example, various EMI data
selecting a specific cell. Upon selection of a specific cell, such as current and forecasted weather data, grid conditions,
scheduling tool 1012 can highlight which cells may be real-time pricing data, grid congestions conditions, fore-
affected by modifying a time interval. A user can then modify casted demand, or any combination thereof of EMI data can
an interval accordingly as needed or desired. 50 beused to determine a setting recommendation that a user can

According to a further aspect, a user can select a day of the select. Inthis manner, a user’s lifestyle and preferences can be
week to modify. For example, a user can select ‘MON” and a aligned with the real-time and forecasted conditions allowing
background color can be altered to indicated that each of the a user to make informed energy consumption decisions.
MON cells can be modified. In a form, a user can update each FIG. 11 illustrates a diagram of a network device, illus-
cell as desired, can alter one or more, or all MON cells using 55 trated generally as wireless thermostat 1100, according to an
savings selector 1008 as needed or desired. aspect of the disclosure. Wireless thermostat 1100 can be

According to another aspect, EMUI 1000 can be used to used in association with an energy management system,
activate a one or more schedules. For example, a first user mobile device, energy management user interface, or various
schedule can be activated over a period of time and then a other devices, systems, or any combination thereof.
second user schedule can be activated over another period of 60  Wireless thermostat 1100 can include a outside tempera-
time. A user can also activate a vacation schedule that include ture display 1102, a weather forecast display 1104, and an
an scheduled events to optimize energy savings when nobody inside temperature display 1106. Wireless thermostat 1100
is present at a site. In other forms, a first user schedule can be can also include a thermostat setting display 1108, a tempera-
compared to a second user schedule, and events at a site can ture increase input 1110, and a temperature decrease input
be scheduled accordingly. For example, a first user schedule 65 1112. Various type of display technology having single color,

may be active during an evening time and may override a
second user schedule. In other forms, a second user schedule

multicolor, or any combination thereof can be used with
wireless thermostat 1100, including, but not limited to LED
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displays, TFT displays, OLED displays, LCD displays, flex-
ible lighting displays, or any combination thereof.

According to an aspect, wireless thermostat 1100 can also
include a mode switch 1114 and indicators 1116 configured
to identify a mode. For example, mode switch 1114 can be
placed off, heat mode, air condition model, or fan mode. An
associated indicator above each mode within setting display
1116 can be illuminated in connection with an operating
mode setting. In other forms, indicators 1116 can be placed
behind an associated text and illuminated to indicate a current
mode. For example, wireless thermostat 1100 can include a
thin material that can allow a backlight, such as LED lighting
to illuminate and show text. In another form, mode switch
1114 can include a push button or toggle switch to enable a
back light to display and select a mode. Various other input
and display methods or combinations thereof can be used.

According to a further aspect, wireless thermostat 1100 can
also include a smart thermostat settings 1118. Smart thermo-
stat settings 1118 can be programmable settings that can
display a proximity mode 1122, a vacation mode 1124, and a
smart energy mode 1126. Smart thermostat settings 1118 can
be displayed based on a capability of a site, a current operat-
ing mode of wireless thermostat 1100, a setting within a
energy management user interface such as EMUI 1100 and
the like, an operating mode of a mobile device, a location of
a mobile device, an operating mode of another network
device accessible to an energy network, or various other com-
binations of operating modes or settings accessible to wire-
less thermostat 1118. For example, a user may want to acti-
vate proximity detection to control wireless thermostat 1100
(and possible other network devices) using proximity mode
1122. As such, a user can activate proximity mode accord-
ingly. In other forms, a user may be going on vacation and can
activate vacation mode 1122. In another form, a user may
activate a smart energy mode 1126, and an energy schedule
provided by EMUI 1100, associated settings, and the like can
be deployed.

According to another aspect, wireless thermostat 1100 can
include a housing 1130 can having a material that can detect
when a user touches wireless thermostat 1100. For example,
housing 1130 can be operably coupled to a heat sensor,
capacitive sensor, and the like configured to detect when a
user touches a portion ofhousing 1130. Upon detecting a user
contacting housing 1130, one or more displays or indicators
of wireless thermostat 1100 may illuminate. In this manner,
energy consumed by wireless thermostat 1100 can be realized
by changing one or more displays from a sleep state to a
display state. According to a further aspect, a portion or all of
housing 1130 can include a material such as a concealing
material that can include characteristics such as transparency,
translucency, semi-transparency, semi-translucency, opaque-
ness, other types of light altering material, or any combination
thereof capable of hiding one or more displays or indicators of
wireless thermostat 1100. For example, a backlight or LED
can illuminate at a surface of wireless thermostat 1100 giving
an appearance of having the display at or near a front surface
of housing 1130. As such, housing 1130 with a concealing
material can be mounted on a wall or other location without
having readings or settings persistently being displayed using
a display or other indicators.

According to an aspect, temperature control mechanisms
1110 and 1112 can include a mechanism (not expressly illus-
trated in FIG. 11) that can allow housing 1130 to rock or shift
left and right as a user contacts mechanisms 1110 or 1112.
Other orientations can also be used. For example, wireless
thermostat 1100 can mounted to a wall surface (not expressly
illustrated in FIG. 11), and a user can contact a temperature
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increase mechanism 1110. Housing 1130 would rock slightly
to the right. In another form, at least a portion of housing 1130
can include a switch mechanism similar to a mouse of a
computer system that provides a clicking sound or a mechani-
cal feedback when temperature control mechanisms 1110 or
1112 are engaged or touched. As such, a user can realize a
visual change of display 1108, and can further be provided a
mechanical feedback of a switching mechanism upon activa-
tion of a switching mechanism. Various other orientations to
rotate housing (e.g. up/down, left/right, etc.) can be realized
as needed or desired.

FIG. 12 illustrates a block diagram of a network device,
illustrated generally as a wireless thermostat 1200, according
to another aspect of the disclosure. Wireless thermostat 1200
be used with wireless thermostat 1100 illustrated in FIG. 11
above or various other devices, systems, or any combination
thereof described herein. Wireless thermostat 1200 can
include a temperature and humidity sensors 1202, and one or
more 1/O devices 1204 to allow a user to provide an input to
wireless thermostat 1200. For example, 1/0 device 1204 can
enable a user can to select a mode (e.g. off, A/C, Heat, Fan,
etc.), a smart energy mode (e.g. proximity, vacation, smart
schedule, etc.), or various other features or combinations of
features. Wireless thermostat 1200 can also include a power
interface 1206, and a bus interface 1208. Wireless thermostat
1200 can also include a processor or controller 1210, and one
ormore control relays 1212 to control a remote unit such as an
HVAC unit, heat pump, other appliances, or any combination
thereof.

According to a further aspect, wireless thermostat 1200 can
also include a one or more wireless devices 1214 capable of
communicating with one or more associated wireless net-
works, a memory 1216, and a display interface 1218. Display
interface 1218 can be configured to engage one or more LCD
displays, touch screens, one or more LEDs, or various other
display technologies illustrated generally as display 1222.
Wireless thermostat 1200 can also include a precision mea-
surement unit (PMU) 1220 configured to measure consumed
by an associated network device, and a profile module 1224
that can include network protocol configuration data, user
profile data, device data, seasonal profile data, or various
other types of data that can be accessed during use of wireless
thermostat 1200. According to an aspect, wireless thermostat
1200 is a non-programmable thermostat that does not include
an enabled programmable thermostat scheduling feature
accessible by a user engaging wireless thermostat 1200. As
such, a limited amount of scheduling functionality is needed
or desired within wireless thermostat 1200 and a user can use
a scheduling tool such as EMUI 1000 or various other fea-
tures provided herein to enable and disable use of wireless
thermostat 1200.

FIG. 13 includes a block diagram of an energy manage-
ment system, illustrated generally at 1300, according to a
further aspect of the disclosure. Energy management system
1300 can be deployed at residential site 1302 and can include
an energy management apparatus or controller 1302. Con-
troller 1302 can include portions or all of controller 400
described in FIG. 4 or any other type of system, device,
apparatus, or any combination thereof capable of deploying
controller 1302.

According to an aspect, controller 1302 can include an
application program interface 1306 operably coupled to a
processor or logic (not expressly illustrated in FIG. 13) of
controller 1302. Controller 1302 can include a communica-
tion interface 1306 a wireless device 1308 configured to
access a first network 1314, a wireless device 1310 configured
to access a second network 1318, and a wireless device 1312
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configured to access a third network 1322. Controller 1302
can also include a network device 1330 such as an Ethernet or
other wireline communication device capable of access an
information network such as a LAN, WAN, the Internet, and
the like.

According to a further aspect, first network 1314 can be
communicatively coupled to a smart meter/AMI device 1316.
According to another aspect, second network 1318 can be
communicatively coupled to a wireless thermostat (TSTAT)

52
WIFI enabled device, such as mobile device 1324 or other
devices. Controller 1302 can then use application program
interface 1306 to process the energy management schedule
and initiate control actions to a network device accessible to
an energy network.

According to another aspect, controller 1302 can receive
an first energy management schedule using a first network,
and receive a second energy management schedule using a
second network. For example, a first energy schedule can be

1320. According to a further aspect, third network 1322 can 10 wved usi twork device 1330 and include a first
be coupled to a mobile device 1324. According to an aspect, receive usmghnz vlvog ej:ce q anc can lﬁlcdul ca fbs
mobile device 1324 can include a smart phone device such as USEr energy sehiecue ata. A second energy schedu’e can be
a Blackberry®, I-Phone®, Android® and the like, a laptop received using third network 132.2 opeljable as a WIFI get-
computer system, a Netbook, an IPad®, or any other type of work. Fgr example, a user of mobile Qewce 1324 can provide
mobile device. 15 scheduling data, control data, or various other energy man-
During use, controller 1302 can be used to communicate agement scheduling data. Controller 1302 can then use por-
information from various networks to a wireless energy net- tions of each schedule as needed or desired, and initiate
work to manage one or more network device connected to a control actions using second network 1318 operable as a
wireless energy network. For example, second network 1318 wireless home energy network. For example, second network
can be configured as a wireless energy network capable of 20 1318 canbe configured as a Zigbee enabled network. As such,
enabling communication with a network device such as multiple networks having scheduling information can be
TSTAT 1320. Information can be received from information accessed and scheduling data of multiple users can be used to
network 1332, and processed by controller 1302 and output to control network devices accessible to an energy network.
TSTAT 1320 using API 1306 and communication interface According to an aspect, controller 1302 can include output
1306. In other forms, information can be communicated from 25 control actions that have been received from more than one
mobile device 1324 to controller 1302 using third network network to control a network device accessible to an energy
1322 that may be different from second network 1318. Con- network. For example, wireless device 1312 can be config-
troller 1302 can detect information communicated from ured to receive control action data from third network 1322
mobile device 1324 and output information to TSAT 1320 operable as a WIFI enabled network. Control action data can
using second network 1318 to TSTAT 1320. As such, control- 30 be provided in association with a first user schedule using
ler 1302 can provide a network bridge to enable information mobile device 1324. Controller 1302 can further receive a
communicated between various different types of networks. second control action data from associated with a second user
According to an aspect, controller 1302 can include appli- schedule, such as a utility schedule. Second control action
cation program interface 1306 configured to use at least a data or a second user energy management schedule can be
portion of an incoming message communicated from an 35 communicated using first network 1314 configured as an
information network, an information network, a utility net- AMI enabled network and smart meter/AMI interface 1316.
work or any combination thereof. For example, an incoming Controller 1302 can then detect whether to use the second
message can include at least a portion of a user energy man- control action prior to the first control action.
agement schedule. Controller 1302 can initiate altering use of According to another aspect, control action data of mul-
a resource in response to detecting a portion of the first user 40 tiple user schedules can be communicated using communi-
energy management schedule. For example, a schedule can cation interface 1306 provided as multiple communication
include altering a thermostat, lights, smart appliances, etc. interfaces. For example, wireless device 1312 can include a
Communication interface 1306 can further be operably communication interface accessible to application program
coupled to application program interface 1306 and config- interface 1306. Additionally, wireless device 1310 can
ured to communicate information using a wireless device. 45 include a communication interface accessible to application
For example, communication interface 1306 can commu- program interface 1306. As such multiple communication
nicate with wireless device 1310 capable of accessing a sec- interfaces can be deployed to communicate control action
ond network 1318 operable as a wireless energy network. data of one or more user energy management schedule.
Although illustrated as a single communication interface, According to a further aspect, application program inter-
communication interface can be provided as multiple com- 50 face 1306 can be used to initiate use of a first control action of
munication interfaces, a single communication interface, as a a first user energy management schedule prior to using a first
multi-network communications interface, or any combina- control action of a second user energy management schedule
tion thereof. As such, multiple networks can be accessed and prior to the first user energy management schedule. For
communicated with as needed or desired. For example, wire- example, a second user energy management schedule can
less device 1312 can be configured to communicate using a 55 include one or more control action that can have a higher
WIFI enable communication protocol and wireless device priority that a first user energy management schedule. As
1310 can be configured to communicate using a Zigbee such, controller 1302 and application program interface 1306
enabled communication protocol. can initiate a control action as needed or desired based on a
According to an aspect, controller 1302 can include wire- priority.
less device 1312 configured as a WIFI enabled communica- 60  According to a further aspect, controller 1302 can initiate a
tion device operably coupled communication interface 1306 control action or energy management schedule in response to
and third network 1322 operable as a WIFI network. Appli- a distance an associated mobile device 1324 may be from site
cation program interface 1306 can be configured to receive an 1304. For example, a first user energy management schedule
energy management schedule communicated using an may be deployed as a first user having mobile device 1324
incoming message received from third network 1322 as an 65 may be located at or near site 1302. As mobile device 1324

incoming WIFI message. As such, an energy management
schedule or other EMI data can be communicated from a

moves away from site 1302 (e.g. one mile, three miles, etc.),
a second user energy management schedule can be initiated
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and used by controller 1302. In this manner, proximity detec-
tion of mobile device 1324 can be used to initiate a second
user energy schedule.

According to another aspect, mobile device 1324 can out-
put scheduling data, control action data, energy management
data, and the like using third network 1322 configured as a
WIFI enabled network. For example, mobile device 1324 can
include a application or scheduling logic capable of initiating
auser energy management schedule. Mobile device 1324 can
encode or output control action data, and communicate the
control action data, scheduling data, and the like using a WIFI
protocol and messaging format.

According to an aspect, controller 1302 can include detect
when mobile device 1324 may be connected to third network
1322 and modify operation of a network device accessible to
controller 1302. For example, mobile device 1324 can be
coupled to third network 1322 operable as a WIFI network, or
other network capable of being deployed at site 1304. As
mobile device 1324 moves away from site 1304 and a net-
work connection to third network 1322 may be altered, con-
troller 1302 can detect a change in connectivity (e.g. weak
signal, signal is lost, connection switches to another hub,
station, controller, and the like) to third network 1322, a
connection status of wireless device 1312 can be output to

20
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data directly to TSTAT 1320. As such, controller 1302 may
not be available to output control actions (e.g. a network
connection may be lost, etc.), or mobile device 1324 may
have priority over controller 1302 to provide control inputs or
energy managing scheduling information to TSTAT 1320.

According to a further aspect, TSTAT 1320 can receive an
input and communicate status information, operating condi-
tions, control actions, or any combination thereof to a net-
work resource, controller 1302, mobile device 1423, smart
meter/AMI 1316, or any other device, system, or apparatus,
or any combination thereof. According to an aspect, TSTAT
1302 can detect is a user altered an operating condition (e.g.
change mode, altered smart energy settings, etc.) and can
communicate an operating status change. In another form,
TSTAT 1320 can alter an operating status of another network
device in response to an input to TSTAT 1320. For example,
a user may place TSTAT 1320 in a vacation operating mode.
As such, TSTAT 1320 can output an updated status to another
network device, controller 1302, mobile device 1324, or other
network devices. For example, a second TSTAT may be
located at site 1304 (not expressly illustrated in FIG. 13), and
placed in a vacation operating mode using a signal output by
TSTAT 1320. In other forms, controller 1302, mobile device
1324, or any combination thereof can be used to alter the

communication interface 1306 and accessed by application 25 operating condition of the second TSTAT as needed or
program interface 1306. As such, controller 1302 can detect desired.

whether to alter use of a resource or network device acces- FIG. 14 illustrates a collaborative demand response system
sible to controller 1302. For example, mobile device 1324 (CDRS), illustrated generally at 1400, according to an aspect
may be connected to third network 1322 using a WIFI con- of the disclosure. CDRS 1400 can include a server 1402
nection. As a WIFI connection is altered, controller 1302 can 30 operably coupled to an information source such as a database

initiate altering an operating condition of a resources such as
TSTAT 1320, one or more wireless devices 1308, 1310, 1312,
or various other resources accessible to controller 1302. For
example, if a second user may be located at site 1304, a
second user energy management schedule that may be differ-
ent from the first user energy management schedule can be
deployed. For example, a first portion of a second energy
management schedule of a second user can be enabled in
response to the operating status of the resource,

According to another aspect, wireless device 1312 that
may have been configured to be coupled to third network
1322 can be placed in a reduced operating condition to save
power consumed by controller 1302. In another form, prox-
imity detection of mobile device 1324 can be initiated to
detect a location of mobile device 1324 when a WIFI connec-
tion or other connection is altered. Additionally, mobile
device 1324 may also alter an operating condition by dis-
abling a WIFI connection to third network 1322. Mobile
device 1324 can also initiate location reporting of mobile
device 1324, and controller 1302 can alter an operating con-
dition of a network device or resource in response to mobile
device 1324 being at a distance from site 1304.

According to another aspect, mobile device 1324 may be
configured to enable access to TSTAT 1320 using a network
connection 1330 that can include one or more wireless com-
munication protocols. For example, a network device such as
TSAT 1320 can be coupled to mobile device 1324 using a
WIFI connection, Bluetooth connection, or various other
forms of wireless communication. Upon connecting to
TSTAT 1320, mobile device 1324 can be used to alter and
operating condition of TSTAT 1320. As such, mobile device
1324 having energy management capabilities can be used to
alter an operating condition of TSTAT 1320, various other
network devices at site 1304, or any combination thereof. For
example, mobile device 1324 can include an energy manage-
ment scheduling tool, such as portions or all of EMUI 1000
described in FIG. 10, to provide control inputs and scheduling
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1404. According to a further aspect, server 1402 can include
portions or all of server 602 illustrated in FIG. 6, or any other
server capable of being deployed with CDRS 1400. Accord-
ing to further aspect, database 1404 can include site data
1406, user profile data 140, performance data 1410, or vari-
ous other types of EMI data that can be used in association
with CDRS 1400 as needed or desired. According to another
aspect, CDRS 1400 can also include access to one or more
external data source 1412. CDRS 1400 can also interface with
an energy buyer/auction 1414 capable of buying available
capacity of CDRS 1400.

According to a further aspect, CDRS 1402 can include a
monitor 1416, a client interface 1418, and a site interface
1420. According to an aspect, client interface 1418 can be
coupled to a first mobile device 1422, a second mobile device
1424, a client system 1426, or any combination thereof. For
example, client interface 1418 can be configured as a mobile
client interface operable to communicate information using a
mobile network. In other forms, client interface 1418 can be
coupled to a client system 1426 using an information network
such as the Internet.

According to another aspect, CDRS 1402 can include site
interface 1420 configured to interface with multiple sites. For
example, site interface 1420 can be operably associated with
first site 1428 and mobile device 1422. In other forms, site
interface 1420 can be operably associated with second site
1430 and mobile device 1424. Site interface 1420 can also be
operably associated with third site 1423 and client system
1426. Various other combinations can also be used with
CDRS 1400.

During use, CDRS 1400 can be used to determine a desire
by an owner of a site to participate in a demand response
event. Server 1402 and monitor 1416 can detect a current or
future demand response initiative to be deployed at a specific
time. Server 1402 can detect an availability of capacity in a
specific region, and initiate an inquiry with a site owner, user,
administrator, etc. According to an aspect, a text message,
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email message or other form of electronic or wireless mes-
saging can be initiated to detect a desire by a user to partici-
pate. Serve r1402 can access site data 106 associated with a
specific site to detect if a user may have a default setting to
participate. In other forms, a user a user may have set a
preference to be contacted via email or text message. As such,
server 1402 can initiate a message and detect a desire by one
or more users to participate.

According to a further aspect, server 1402 can access per-
formance data of each site elected to participate in a demand
response event. For example, historical site data of a site can
be stored within database 1404, and performance of a partici-
pating site can be determined as performance data 1410.
According to an aspect, other EMI data can be accessed from
database 1404, external data source 1412, or any combination
thereof and used to determine performance of a site. For
example, current and future weather conditions can be used to
determine performance of a site. Taking weather conditions
into consideration, along with a thermal response or charac-
teristic of a site, a capacity to reduce energy can be deter-
mined on a site by site basis. The overall or aggregate capacity
and desire to participate can be sold to a third party, monetized
by an owner of CDRS 1400, or any combination thereof.

FIG. 15 illustrates a demand scheduling system (DDS),
illustrated generally at 1500, according to an aspect of the
disclosure. DSS 1500 can include a server 1502 operably
coupled to an information source such as a database 1504.
According to a further aspect, server 1502 can include por-
tions or all of server 602 illustrated in FIG. 6, or any other
server capable of being deployed with DDS 1500. According
to an aspect, database 1504 can include site data 1506, site
schedule data 1508, performance data 1510, or various other
types of EMI data that can be used in association with DSS
1500 as needed or desired. According to another aspect, DSS
1500 can also include access to one or more external data
sources 1512. DSS 1500 can also interface with an utility
company, COOP, retail energy provider, or various other
energy providers, or any combination thereof, using one or
more utility schedule interface 1514. According to an aspect,
utility scheduling interface 1514 can be a standard interface
however in other forms, utility scheduling interface 1514 can
include a custom interface configurable to engage an existing
energy company’s information network, infrastructure, data-
base, or various other components that can be used by an
energy provider to access DDS 1500.

According to a further aspect, DSS 1502 can include an
aggregate demand module 1516, a client interface 1518, a site
interface 1520, or any combination thereof. According to an
aspect, client interface 1518 can be coupled to a first mobile
device 1522, a second mobile device 1524, a client system
1526, or any combination thereof. For example, client inter-
face 1518 can be configured as a mobile client interface
operable to communicate information using a mobile net-
work. In other forms, client interface 1518 can be coupled to
aclient system 1526 using an information network such as the
Internet.

According to another aspect, DSS 1502 can include site
interface 1520 configured to interface with multiple sites. For
example, site interface 1520 can be operably associated with
a first site 1528 that can be associated with mobile device
1522. In other forms, site interface 1520 can be operably
associated with a second site 1530 and mobile device 1524.
Site interface 1520 can also be operably associated with third
site 1532 and client system 1526. Various other combinations
can also be used with DSS 1502.

During use, server 1502 can use EMI data to forecast
energy use at sites 1528, 1530, and 1532. For example, each
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site can include site schedule data 1508 stored within data-
base 1504. For example, EMUI 1000 or another scheduling
tool can be used to schedule energy use at a site. Site 1508
schedule data can be used to determine what energy use may
be on a site-by-site basis. An aggregate demand of a specific
region, zip code, substation, grid location, etc. can also be
detected. Aggregate demand module 1516 can then detect
what an aggregate level of demand and scheduled demand can
then be communicated to a utility company as needed or
desired. In this manner, scheduling data that may not have
been traditionally accessible on a site by site basis can be used
to detect energy demand and schedule energy production. For
example, residential sites traditionally use non-program-
mable and programmable thermostats that do not allow for
determining schedules on a site by site basis. DSS 1500 can
enable access to scheduling data of each residential site to
determine an aggregate demand schedule.

According to an aspect, server 1502 can access perfor-
mance data of each site to determine scheduled energy
demand. For example, historical site data of a site can be
stored within database 1504, and performance of a participat-
ing site can be determined as performance data 1510. Accord-
ing to an aspect, other EMI data can be accessed from data-
base 1504, external data source 1512, or any combination
thereof and used to determine performance of a site. For
example, current and future weather conditions can be used to
determine performance of a site. Taking weather conditions
into consideration, along with a thermal response or charac-
teristic of a site, a capacity to reduce energy can be deter-
mined on a site by site basis. The overall or aggregate demand
can be used by the owner of DSS 1500 or communicated to a
third party on a contractual basis as needed or desired.

FIG. 16 illustrates a method of managing energy at a site
according to an aspect of the disclosure. Portions or all of the
method of FIG. 16 can be used with portions or all of the
energy management systems, devices, or apparatuses dis-
closed herein, or any other type of system, controller, device,
module, processor, or any combination thereof, operable to
employ all, or portions of, the method of FIG. 16. Addition-
ally, the method can be embodied in various types of encoded
logic including software, firmware, hardware, or other forms
of digital storage mediums, computer readable mediums, or
logic, or any combination thereof, operable to provide all, or
portions, of the method of FIG. 16.

The method begins generally at block 1600. Atblock 1602,
an acquisition interval to acquire network device data can be
detected. For example, network device data can be acquired
using a wireless energy network having one or more network
devices accessible to the wireless energy network. For
example, a wireless energy network can include various types
of wireless networks configured to communicated informa-
tion to manage energy use of a network devices accessible to
the wireless network. For example, a wireless energy network
can include one or more of any combination or portion of,
IEEE 802.15-based wireless communication, Zighee com-
munication, INSETEON communication, X10 communica-
tion protocol, Z-Wave communication, Bluetooth communi-
cation, WIFI communication, IEEE 802.11-based
communication, WiMAX communication, IEEE 802.16-
based communication, various proprietary wireless commu-
nications, or any combination thereof.

At decision block 1604, the method can detect whether an
acquisition interval may be updated. For example, an acqui-
sition interval can be set to a first interval (such as 1 minute,
2 minutes, 10 minutes etc.), and can then be altered to another
interval. According to an aspect, an acquisition interval can be
altered in response to a distance a mobile device may be from
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a site. For example, as a user moves away from a site, an
acquisition interval can be increased (e.g. changed from 1
minute to 3 minutes). Similarly, as a mobile device move
towards a site, an acquisition interval can be decreased (e.g.
changed from 3 minutes to 1 minute). Various combinations
of intervals can be used as needed or desired. If at decision
block 1604 an acquisition interval has been updated, the
method can proceed to block 1606 and an updated interval
can be obtained. If at decision block 1604 an acquisition

58

According to an aspect, at block 1618 report data can be
generated. For example, report data can include data that can
be provided within a site report and can be formatted in
various ways. For example, report data can include a XML
encoded data, Java objects, textual data or various combina-
tions thereof. According to an aspect, network device data can
be converted to a binary representation. For example, to
reduce the amount of information to be communicated, a
binary representation can include one or more binary bits

interval has not been changed, the method can proceed to 10 within a date} field that can represent portions or all of the
block 1608. network device data. Accqrdlng toa f.urthe?r aspect, report
. . data can be stored on a device basis until a site report can be
According to an aspect, at block 1608, device data can be
. . . generated.
gcqulred. For example, device data can be ol.)talne.:d.by send- Upon generating report data, the method can proceed to
Ing a request to one or more network deVl.ces Jomed 08 15 plock 1620 and generates a site report. For example, a site
wireless energy network. For example, multiple devices can  eport can include data received from one or more network
be accessed at an acquisition interval to obtain device data. devices. In another form, site report data can include data
Device data can be provided in various forms and types of from another source, device, network, or any combination
information. According to an aspect, device data caninclude  thereof capable of providing data that can be used within a site
a device identifier, a network identifier, operation data, secu- 20 report. For example, a home controller may include a data and
rity data, various other types of data that can be used to time setting based on a current time zone. A network device
manage energy use, or any combination thereof. According to may not have a current or updated date and time stamp pro-
a further aspect, device data can be formatted based on a vided with the network device data. As such, a current date
wireless communication protocol (e.g. Zigbee, WIF], and time stamp can be provided with the site report data. In
WiMax, etc.) being deployed as the wireless energy network. 25 other forms, data obtained from another source (e.g. WIFI
According to another aspect, the method can be modified to network, AMI network, WiMax network, etc.) can be pro-
detect an availability of one or more network devices. For vided within a site report. For example, a site report can
example, a first network device may be accessible to a wire- include network device data that includes a thermostat or
less energy network and may use a first device profile to HVAC system being placed in an ‘on’ condition. Additionally,
communicate information using the wireless energy network. 30 an AMI network can be accessed to detect a current energy
Additionally, a second network device may be accessible to consumption level, rate, price, savings or various other types
the wireless energy network and may use a second device of information that can be provided using an AMI network.
profile that may be different from the first. The AMI network data can be combined with the network
Upon acquiring device data from one or more network device data within a site report. As such, subsequent process-
devices, the device data can be translated at step 1610. For 35 ing of site reports can include additional information that can
example, the device data may be formatted using a device be processed into a rite report to manage and report energy
profile, communication protocol, or various other formats to use at a site. Other types and combinations of EMI data from
communicate device data using a wireless energy network. At various network locations can be included within a site report
block 1610, device data can be translated into another format as needed or desired.
to use by another system, process, device, etc. other thanthe 40  Upon generating a site report, the method can proceed to
wireless energy network. For example, Zigbee formatted data block 1622 and a network connection can be initiated. For
can be translated into XML encoded data. According to example, a rested web services approach to making a network
another aspect, device data can be translated to an data object, connection can be deployed to realize increased network
such as a Java object and the like. Various other translations security at a site. For example, a home controller can be used
can also be used. 45 to initiate a network connection using a LAN, broadband
The method can then proceed to block 1612 and a report network, wireless data network, WiMax network, WIFI net-
interval can be detected. According to an aspect, a report work, or various other networks or combinations of networks.
interval can include an interval that may be the same as the A specific network location can be accessed on a secure basis
acquisition interval, greater than the acquisition interval, or using SSL or other encryption methods. At decision block
less than the acquisition interval. According to a particular 50 1624, if a network may not be available, the method can
aspect, the report interval can be twice as long as the acqui- proceed to block 1626 and store the site report until the
sition interval. As such, exact timing of when to acquire network may become available. The method can then proceed
device data can be obviated as at least one data acquisition to block 1608 as described herein. If at decision block 1624 a
may be available to generate a report. network location may be available, the method can proceed to
At decision block 1614, if a report interval should not be 55 block 1630 and initiates a transfer of a site report. According
updated, the method can proceed to block 1618 as described to an aspect, if multiple site reports are available, the method
below. If a report interval should be updated, the method can can initiate a transfer of the multiple site reports.
proceed to block 1616 and an updated report interval may be Upon initiating transfer of the site reports, the method can
obtained. According to an aspect, a report interval can be proceed to block 1632 and can initiate processing site report
provided using a data acquisition interval. For example, a 60 data at a network location. For example, a network location
report interval can be updated in association with an acquisi- can include a server configured to process site report data and
tion interval being updated. In other forms, a report interval store site report data within a database. Additional processing
can be provided and updated without an acquisition interval of'the data can be realized as needed or desired. For example,
being updated. Various combinations of updating a report server 602 described in FIG. 6 includes several modules that
interval, acquisition interval, or any combination thereof can 65 can be used to process site report data.

be used. Upon updating a report interval, the method can
proceed to block 1618.

Upon initiating processor of site report data, the method
can processed to decision block 1634 to detect if a control
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action may be available. For example, a control action field or
flag associated with a specific site and one or more network
devices can be provided within a database or other storage
location. In another form, one or more binary values can be
used to indicate if control action data be available. If control
action may be available, the method can proceed to block
1636 and a control action can be received. For example, a
control action can be communicated during a session and can
include one or more actions associated with a network device

60

received control action data of a specific device. According to
an aspect, a network device can include a specific profile to
access features of a network device. As such, control action
data can be processed based on a specific profile.

Upon processing control action data, the method can pro-
ceed to block 1656 and the processed control action data can
be generated into network device data. For example, a net-
work may be deployed to provide an energy network at a site.
As such, a protocol to communicate device data as network

accessible at a site. According to an aspect, a control action 10 device datacanbedeployed. In other forms, acommunication
can be encoded based on a profile, (e.g. Zigbee Profile, Smart device can be coupled to a USB port, UART port, SPI port,
Energy Profile, Home Automation, etc.). In other forms, a other buses, or combinations thereof. As such, control action
control action can be formatted as XML encoded data, HTML data can be formatted into a format that can be communicated
encoded data, proprietary data format, or any combination using a specific bus having a wireless network device or
thereof. 15 module coupled to a bus. For example, for example. At block
Upon receiving a control action at block 1636, or if a 1656 network device data can be formatted to be communi-
control action may not be available, the method can proceed cated using a USB bus having Zigbee communication module
to decision block 1638 and detects if an interval should be coupled to the USB bus. In other forms, a network device,
updated. For example, a acquisition interval, report interval, such as a wireless WIFI device can be coupled to a UART bus
or any combination thereof can be available. If an interval 20 and accessed to output control action data. Upon generating
should be updated, the method can proceed to block 1640 and network device data, the method can proceed to block 1658
one or more intervals can be received and updated. According and the network device data can be output to a communica-
to an aspect, if an interval may be updated, an update flag can tion module that can output the control action data to the
be set to indicate a new or updated interval can be used. In network device. The method can then proceed to block 1660,
other forms, a current interval field can be updated withanew 25 and to block 1602 as needed or desired.
interval value. If at decision block 1638, an interval may not According to another aspect, the present disclosure and
be updated, the method can proceed to decision block 1642 as include an installation system and method configured to
described below. install a system at a site. For example, FIG. 6 described herein
According to an aspect, at decision block 1642 the method includes controller 626 and thermostat 628 installed at a site
can detect if an update may be available. For example, an 30 604. Installation can include controller 626 including a serial
update can include one or more new or updated profiles that number (not expressly illustrated in FIG. 6), or other unique
can be used at a site in association with an energy network. In identifier. Thermostat 628 can also include a serial number
another form, a software or firmware update can be available (not expressly illustrated in FIG. 6) or other unique identifier.
to update a network device, home controller, or various other Upon a user or agent installing controller 626, an identifier of
systems, apparatuses, methods, devices, or any combination 35 controller 626, thermostat 628, or any combination thereof,
thereof that can be used at a site. If an update may be avail- can be communicated to server 602 to authenticate site 604
able, the method can proceed to block 1644 and a method can and enable energy management at site 604.
be received and processed at block 1646 as needed or desired. According to another aspect, an installation can include
According to an aspect, an update may be available at another controller 626 requesting a list of valid identifiers of one or
network location. As such, the method can be modified to 40 more network devices that can be installed at site 604. For
include an update available flag or data, and another network example, controller 626 can receive a list of one or more valid
location can be accessed to receive an update. If at decision network devices that may be installed at site 604, and can
block 1642 an update may not be available, the method can validate one or more installed devices. For example, control-
proceed to block 1648 as needed or desired. ler 626 can detect a network device accessible using an energy
According to an aspect, at block 1648, the method can 45 network deployed at site 604. A network device can commu-
disconnect from a network location and proceed to block nicate an identifier and controller 626 can detect whether the
1650. If a control action may have been received, the method communicated identifier may be within the list communi-
can processor the control action data, and proceed to block cated by server 602. As such, an agent that may have an
1652 to detect a control action within the control action data. inventory of network devices, controllers, or any combination
According to an aspect, a control action can include various 50 thereof can install a controller and a network device without
combinations of actions such as obtaining or reading an oper- having to determine a valid serial number.
ating status or value of one or more network device attributes, According to a further aspect, an installation can include
altering an operating condition of network device, updating using a mobile device including installation logic, one or
an operating schedule of a network device, or various other more applications, settings, or any combination thereof. For
control actions as needed or desired. In another form, control 55 example, mobile device 632 illustrated in FIG. 6 or other
action data can be stored within a memory and deployed mobile devices or systems can be used to install portions or all
based on a schedule. As such, a period of time (e.g. twelve of an energy management system at site 604. For example, a
hours, twenty four hours, etc.) can be stored and deployed in user can deploy an energy management application on mobile
the event of a information network failure at a site. device 632 and can input a serial number or other identifier to
Upon detecting control action data, the method can pro- 60 into an energy management application. In this manner, a user
ceed to block 1654 and can process control action data. For may modify network devices installed at site 604 by for
example, if control action data should be stored, the method example, adding new devices, updating new devices, deleting
can store control action data and deploy at a later time. In current devices, receiving software updates using a serial
another form, control action data can be processed into a number of an installed device, or various combinations
format that can be used to output network device data. For 65 thereof. According to a further aspect, an installation, set-

example, control action data can be processed into one or
more JAVA objects, XML files, or other formats to include a

tings, and the like can include prompting a user to use a GPS
location in connection with an installation and site 604. As
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such, a user need not type in an address and can just select a
current location to associate mobile device 632 and site 604.

According to another aspect, an installation can include
using RFID, bar code, network scan, or various other hands-
free identification processes. For example, mobile device 632
can include an energy management application that can
include an installation or set-up that includes reading a bar
code label of controller 626, TSTAT 628, various other net-
work devices, or any combination thereof. For example, a

62

sub combination. Further, reference to values stated in ranges
includes each and every value within that range.

Benefits, other advantages, and solutions to problems have
been described above with regard to specific embodiments.
However, the benefits, advantages, solutions to problems, and
any feature(s) that may cause any benefit, advantage, or solu-
tion to occur or become more pronounced are not to be con-
strued as a critical, required, or essential feature of any or all
the claims.

user can scan a barcode that can include a unique identifier of 10 The above-disclosed subject matter is to be considered
controller 626, TSTAT 628, or any combinations thereof. illustrative, and not restrictive, and the appended claims are
According to an aspect, a bar code label can be affixed to a intended to cover any and all such modifications, enhance-
portion of a housing (not expressly illustrated in FIG. 6). In ments, and other embodiments that fall within the scope of the
other forms, a bar code can be accessed using a display, such present invention. Thus, to the maximum extent allowed by
as a display of TSAT 626 or other network devices or systems 15 law, the scope of the present invention is to be determined by
that can display one or more bar codes (e.g. outputting mul- the broadest permissible interpretation of the following
tiple at a single system, network device, installation sheet or claims and their equivalents, and shall not be restricted or
stickers, etc.). Upon a user scanning a bar code label, the limited by the foregoing detailed description.
installation process can use a network connection, such as Although only a few exemplary embodiments have been
WIFI or other wireless data networks to communicate unique 20 described in detail above, those skilled in the art will readily
data and authenticate a system. An server, such as server 602 appreciate that many modifications are possible in the exem-
can authenticate the data and activate a user’s account. plary embodiments without materially departing from the
According to an aspect, a user can also set a location using a novel teachings and advantages of the embodiments of the
current GPS location of mobile device 632 at site 604. In this present disclosure. Accordingly, all such modifications are
manner, and installation process that can include authenticat- 25 intended to be included within the scope of the embodiments
ing or activating software on a mobile device, a home con- of'the present disclosure as defined in the following claims. In
troller, a network device, and a server account can be coordi- the claims, means-plus-function clauses are intended to cover
nated in an efficient manner thereby reducing the need to have the structures described herein as performing the recited
an installation technician or other third party activate an function and not only structural equivalents, but also equiva-
account. Various combinations of associating devices, sys- 30 lent structures.
tems, controllers, mobile devices, etc. can be used to activate What is claimed is:
portions or all of an energy network using hands-free RF, 1. A system comprising:
optical scanning devices, or any combination thereof. a mobile device identified with a site;
According to a further aspect, an installation can be modified a location reporting device disposed on the mobile device
to allow a third party technician install a system and can 35 to detect a location of the mobile device;
include scanning one or more bar codes that may be affixed to a proximity detection module in communication with the
a network device, controller, etc. In other forms, a third party location reporting device to receive the detected location
technician can scan bar code labels or other devices and affix of the mobile device from the location reporting device
the labels to a device, controller, system, etc. in association at a first time interval,
with an installation. As such, inventory management canalso 40  the proximity detection module configured to compare
be maintained in association with installing a controller, net- sequential locations of the mobile device at the first time
work device, system, etc. interval and implement a second time interval for receiv-
Note that not all of the activities described above in the ing the detected location of the mobile device from the
general description or the examples are required, that a por- location reporting device in response to the sequential
tion of a specific activity may not be required, and that one or 45 locations being different; and
more further activities may be performed in addition to those the proximity detection module further configured to alter
described. Still further, the order in which activities are listed an operating condition of the site in response to the
are not necessarily the order in which they are performed. received locations of the mobile device at the first and
The specification and illustrations of the embodiments second time intervals.
described herein are intended to provide a general under- 50 2. A system as set forth in claim 1 wherein the proximity
standing of the structure of the various embodiments. The detection module compares the sequential locations of the
specification and illustrations are not intended to serve as an mobile device to a location of the site to determine the differ-
exhaustive and comprehensive description of all of the ele- ence between the sequential locations.
ments and features of apparatus and systems that use the 3. A system as set forth in claim 2 wherein the proximity
structures or methods described herein. Many other embodi- 55 detection module implements the second time interval in
ments may be apparent to those of skill in the art upon review- response to the sequential locations of the mobile device
ing the disclosure. Other embodiments may be used and moving away from the site and wherein the second time
derived from the disclosure, such that a structural substitu- interval is greater than the first time interval.
tion, logical substitution, or another change may be made 4. A system as set forth in claim 3 wherein the proximity
without departing from the scope of the disclosure. Accord- 60 detection module re-implements the first time interval in
ingly, the disclosure is to be regarded as illustrative rather response to the sequential locations of the mobile device
than restrictive. moving towards the site.
Certain features are, for clarity, described herein in the 5. A system as set forth in claim 1 wherein the location
context of separate embodiments, may also be provided in reporting device is a GPS technology.
combination in a single embodiment. Conversely, various 65 6. A system as set forth in claim 2 wherein the proximity

features that are, for brevity, described in the context of a
single embodiment, may also be provided separately or in any

detection module compares the sequential locations of the
mobile device to a first zone and a second zone each being
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defined relative to the site and implements the second time
interval in response to detecting a change in the distance of
the mobile device relative to the first zone and the second
zone.

7. A system as set forth in claim 6 wherein the proximity
detection module implements the second time interval in
response to the sequential locations of the mobile device
moving from the first zone to the second zone and wherein the
second time interval is less than the first time interval.

64

altering an operating condition of the site in response to the
received locations of the mobile device at the first and
second time intervals.

17. A method as set forth in claim 16 further comprising:

comparing the sequential locations of the mobile device to
alocation of the site to determine the difference between
the sequential locations.

18. A method as set forth in claim 17 further comprising:

implementing the second time interval in response to the

8. A system as set forth in claim 1 wherein the location 10 . . . . .
reporting device is a triangulation technology. sequential locations of the mobile device moving away
9. A system as set forth in claim 1 wherein the mobile from the site. . . .
device includes an energy management application in com- 19. A method as set forth in forth in claim 17 further
munication with the proximity detection module to establish Comprising:
the first and second time intervals. 15 comparing the sequential locations to a first zone and a
10. A system as set forth in claim 1 further including a second zone each being defined relative to the site; and
server in communication with the proximity detection mod- implementing the second time interval in response to
ule to establish the first and second time intervals. detecting a change in the distance of the mobile device
11. A system as set forth in claim 1 wherein the first and relative to the first zone and the second zone.
secqnd time intervals are stored on a memory of the mobile 20  20. A method as set forth in claim 19 further comprising;
device. . . . .. implementing the second time interval in response to the
12. A systemn as set f orth in claim 6 Wherelp the. proximity sequential locations of the mobile device moving from
detection module re-1mplements. the first time 1pterva1 in the first zone to the second zone.
response to the sequential locations of the mobile device . . .
moving from the second zone to the first zone. s 2LA method as set forth in claim 16 further comprising:
13. The system of claim 1 wherein the proximity detection modifying at least one of the first and second time intervals
module is disposed on the mobile device. in response to one or more of a forecasted weather and a
14. The system of claim 1 wherein the proximity detection forecasted energy availability and a user entering a
module is disposed at the site. building and the user exiting the building and a grid
15. The system of claim 1 wherein the proximity detection 30 congestion and a strength of a location based signal used
module is disposed on a remote server. to detect the location of the mobile device.
16. A method comprising: 22. A method as set forth in claim 18 further comprising:
dete?ctlng a location of a mobile device identified with a re-implementing the first time interval in response to the
site; ] o sequential locations of the mobile device moving
communicating the detec.ted lpcatlon to a proximity detec- 35 towards the site.
tion Ipodule at a.ﬁr st tlme interval; . . . 23. A method as set forth in claim 20 further comprising:
comparing sequential locations of the mobile device, using . . L .
the proximity detection module at the first time interval re-1mp1§:ment1ng Fhe secqnd time 1ntervg1 i responseto the
to determine if the sequential locations are different; locat.lon reporting d.ewce the sequential locations of the
implementing a second time interval for communicating 40 mobile device moving from the second zone to the first

the detected location of the mobile device in response to
the sequential locations being different; and

zone.
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