Met hods and Systens for Anal yzi ng Energy Usage Technical Field . [ 1]
Met hods and systens are described which relate to anal yzi ng energy users
consunption of energy, and the uses of such anal yses. Background

[2] The first electrical energy distribution systens, designed over a
century ago, bore the hallmarks of centralized generation and unil ateral

fl ow of power. Anong the problens associated with early power distribution
systens were the hazards of direct current electricity, the isolated nature

of each distributi ometifidarld SyBeerfls Fof AHkiind ERE gsa @ demand, the
potential for cascading failures caused by discrete brea domns, and the

I nefficient transm ssion of power over |ong distances. [ 3] Sone of
t hese probl ens have been successfully addressed in |later years. For

exaaneTeEnﬁnﬁmyhgg to alternating current electricity made | ong-di stance
power transmssronm nore safe and efficient, and neM/pomer grid topol ogi es
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users’ consumption of energy, and the uses of such analyses.

Background

[002] The first electrical energy distribution systems, designed over a century
ago, bore the hallmarks of centralized generation and unilateral flow of power. Among
the problems associated with early power distribution systems were the hazards of
direct current electricity, the isolated nature of each distribution network, the difficulty
in predicting demand, the potential for cascading failures caused by discrete
breakdowns, and the inefficient tfransmission of power over long distances.

[003] Some of these problems have been successfully addressed in later
years. For example, the switch to alternating current electricity made long-distance
power transmission more safe and efficient, and new power grid topologies made
distribution less vulnerable to catastrophic failure. Yet, some of these same problems
currently remain in the industry.

[004] In particular, measuring, predicting, and planning for changes in
consumer demand for energy has proven difficult since the beginning, and remains so
today. Despite this difficulty, accurate determinations of demand are important for
utility companies, because imbalances between production and consumption can
cause brownouts, and even blackouts. Given the short timeframe between production

and consumption, these imbalances can become disastrous almost as soon as they



[4] In particular, measuring, predicting, and planning for changes in.
consuner demand for energy has proven difficult since the beginning, and
remai ns so today. Despite this difficulty, accurate determ nations of
demand are inportant for utility conpanies, because inbal ances between
producti on and consunption can cause brownouts, and even bl ackouts. G ven
the short tinmefrane between production and consunption, these inbal ances
can becone di sastrous al nost as soon as they are detected, if not before
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associ ating the response a luencer data, stored in a

dat abas@V® MPH@”F derpre “%}I’%WSSR)Q”CE%FW Q¥§EF-s, and deternining an
energy consunption index for the first group of energy users. The energy
consunption index conprises a value of energy consunption before DR data is
communi cated to devices corresponding to the first group of energy users, a
propensity of the first group of energy users to alter energy consunption
in response to DR data, and a change in energy consunption, after DR data
i's comuni cated to devices corresp@UNMMARY the first group of energy
users. An energy consunption index is established for a second group of

ener gy users[gugsed rﬁéthbb@fgﬁﬁtwﬁg@h@isgm@éagéncbm@ﬂgmb%cémgfdehﬁncgroup of
energy users. [ 6] Various other 'enbodinents are disclosed as well. It
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follow n tai'led’description are exenplary and explanatory o and are

not restLd ahi¥eatd whil uflBHER 488, stBfodhd §&base, regarding the first group of

energy users, and determining an energy consumption index for the first group of
energy users. The energy consumption index comprises a value of energy
consumption before DR data is communicated to devices corresponding to the first
group of energy users, a propensity of the first group of energy users to alter energy
consumption in response to DR data, and a change in energy consumption, after DR
data is communicated to devices corresponding to the first group of energy users. An
energy consumption index is established for a second group of energy users based on

the energy consumption index for the first group of energy users.

[006] Various other embodiments are disclosed as well. ltis to be
understood that both the foregoing general description and the following detailed
description are exemplary and explanatory only and are not restrictive of the invention,

as claimed.



[ 7] The acconpanyi ng draw ngs, which are incorporated in and constitute a

part of this specification, illustrate exenplary enbodi nents of the

i nvention and together with the description, serve to explain the
principles of the invention. BRI EF DESCRI PTI ON OF THE DRAW NGS [ 8]
Figure 1A depicts an exenplary arrangenent for sending and receiving demand
response ("DR') signals and DR response signals. [9] Figure 1B

depicts an exenplary system for conmunicating DR signals and DR response
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together with the description, serve to explain the principles of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[008] Figure 1A depicts an exemplary arrangement for sending and receiving
demand response (“DR”) signals and DR response signals.

[009] Figure 1B depicts an exemplary system for communicating DR signals
and DR response signals between a server and a device capable of receiving DR
signals.

[010] Figure 2 depicts a flowchart showing, in general terms, one exemplary
embodiment of a process of determining energy consumers’ responsiveness to DR
data.

[011] Figure 3 depicts an exemplary system for storing DR response data in a
database.

[012] Figure 4 presents several exemplary types of influencer data.

[013] Figure 5A depicts an exemplary system for associating DR response
data with influencer data.

[014] Figure 5B illustrates an exemplary process of logically associating DR
response data with influencer data.

[015] Figure 6 depicts an exemplary data structure for an energy

consumption index and various influencer data.



[11] Figure 3 depicts an exenplary systemfor storing DR response data in a.
dat abase. [12] Figure 4 presents several exenplary types of
i nfl uencer data. [ 13] Figure 5A depicts an exenplary system for
associ ating DR response data with influencer data. [ 14] Figure 5B
Il lustrates an exenplary process of logically associating DR response data
with influencer data. [15] Figure 6 depicts an exenplary data
structure for an energy consunption index and various influencer data.
[016] Figure 7 depicts an exemplary data table comprising energy
consumption index indicator data where several data fields are missing.
[017] Figure 8 depicts one exemplary process of segmenting consumers by
customer type.
[018] Figure 9 depicts one exemplary data arrangement following a
segmentation process, which shows energy consumption indicators and various
enriched DR response data.
[019] Figure 10 represents one exemplary depiction of a process of
determining an energy consumption index for a group of energy consumers other than
those in the sample group.
[020] Figure 11 depicts one exemplary data structure for use in utilizing
consumption data, consumption forecast data, and DR capability forecast data, as well
as various dimension data.
[021] Figure 12 depicts one exemplary embodiment of graphically
representing data.
[022] Figure 13 depicts one exemplary hierarchical structure of dimension
data.
[023] Figure 14A depicts one exemplary embodiment of a graphical
representation of energy consumption data in an intraday forecast tool.
[024] Figure 14B depicts one exemplary embodiment of a graphical
representation of energy consumption data in an intraday forecast tool.

[025] Figure 15 depicts one exemplary embodiment of a strategic energy

pricing tool.



[16] Figure 7 depicts an exenplary data table conprising energy consunption
I ndex indicator data where several data fields are m ssing. [17]
Figure 8 depicts one exenplary process of segnmenting consuners by custoner
type. [ 18] Figure 9 depicts one exenplary data arrangenent follow ng
a segnentation process, which shows energy consunption indicators and
various enriched DR response dat a. [19] Figure 10 represents one
exenpl ary depiction of a process of determ ning an energy consunption index

for a group ﬁ]‘ze?neF@MréW%B%Essor% BREMPIBANMBASEndr? of BR ePRIFRLRCydr OUp.
[20] Figure 11 depiCts one exenplary data structure for use in‘utilizing

consunpt nsunption forecast data, and DR capability forecast
dat a, ab%gﬁﬂg@t&%ﬁ.i ous di mensi on dat a. [ 21] Figure 12 depicts one

exenpl ary e%% rreEllgng 1955619 Gla%f%hz'm’( of gﬁ EQS%BH&‘ giv%ﬂa%b arrangement

interface for viewing negawatt capacity data.

DETAILED DESCRIPTION

[028] Reference will now be made in detail to the exemplary embodiments,
examples of which are illustrated in the accompanying drawings. Wherever
convenient, the same reference numbers will be used throughout the drawings to refer
to the same or like parts.

[029] Smart grid energy technology may include the ability of energy
providers and consumers to communicate about energy provision and consumption.
The communication may be accomplished by installing or retrofitting an electricity
meter device at the location of an energy consumer, and utilizing a communications
link (for example the internet, telephone, radio frequency, satellite, television, email,
text message, etc.) between the consumer and the utility company.

[030] One type of device consumers may use to facilitate such
communications is a smart meter. In contrast to traditional energy meters, smart
meters may have the ability to receive signals from an energy provider concerning the
price of energy, current demand levels, requests to adjust energy consumption, etc.
Such signals received by a consumer’s smart meter or other device may be called

demand response (“DR”) signals. Smart meters may also have the ability to send



[ 22]
dat a.

graphi cal representation of energy consunption data in an intraday forecast

t ool .

graphi cal representation of energy consunption data in an intraday forecast
[ 25] Figure 15 depicts one exenplary enbodi nent of a strategic

t ool .

Figure 13 depicts one exenplary hierarchical

[ 23] Figure 14A depicts one exenplary enbodi nent of a

[24] Figure 14B depicts one exenplary enbodi nent of a

energy pricing tool . [ 26] Figure 16 depicts one exenpl ary
enbodi Mapfnaff badk 8 SRNGY pFATRGEHREN cAlR@l “DR response” signals) regarding the

consumer's energy usage.

[031] Ultility companies or third parties may take advantage of smart meters in
order to influence demand and maintain grid stability. Approaches to influencing
demand or otherwise maintaining grid stability may be termed “demand response”
programs.

[032] Demand response programs may take several forms, such as
communicating with energy consumers about the price of energy, the supply of
energy, upcoming events relating to energy pricing or supply, energy demand,
upcoming vacations by an energy consumer, etc. For example, a pricing-based
demand response program may operate such that during periods of high demand,
energy prices may be raised, and during periods of low demand, prices lowered. Such
pricing adjustments can be beneficial, especially as there are limited means available
to store energy once it has been generated for later use. Appropriate energy pricing
adjustments, therefore, may help to avoid situations of energy glut and energy
scarcity. The ability to appropriately adjust the price of energy, however, depends on
the ability to accurately measure, predict, and plan for, rather than respond to,
consumer demand.

[033] Smart grids may be implemented to varying extents within a
geographical area. For example, smart grids comprising smart meters in
communication with energy providers (or third parties) may be deployed throughout a
country, state, city, neighborhood, or even a single building. As discussed further

below, individual energy consumers may be associated with one or more smart

structure of dinension



[27] Figure 17 is a depiction of an exenplary pivot table arrangenent
I nterface for view ng negawatt capacity data. DETAI LED DESCRI PTI ON

[ 28] Reference will now be made in detail to the exenplary enbodi nents,
exanpl es of which are illustrated in the acconpanying draw ngs. Werever
conveni ent, the same reference nunbers will be used throughout the draw ngs
to refer to the sane or |ike parts. [29] Smart grid energy

technol ogy may include the ability of energy providers and consuners to
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demand can be difficult to understand and integrate into the operations of an energy
provider. Especially in view of the high fixed costs that energy providers face (e.g.,
costs of infrastructure and repair), and providers’ corresponding aversion to risk and
large-scale change, integrating demand measurements and predictions into the
operations of energy providers can be important but challenging to do in a cost-
effective manner.

[035] Methods and systems described herein ailow for energy consumption,
energy demand, and potentials for energy reduction or energy shift to be measured,
expressed, and forecasted in advantageous ways. The various methods and systems
described herein allow energy providers to better understand the factors that drive
energy consumption, and to make adjustments to their operations, if needed. Among
other advantages, the methods and systems described herein may indicate to energy
providers ways to attempt to influence the consumption of energy, or to plan for
anticipated changes in energy consumption.

[036] Referring to Figure 1A, an exemplary arrangement 100A for
communicating demand response (“DR") signals 102 and DR response signals 105, is

depicted. In some embodiments, an energy provider 101 {(e.g., a provider of



signals back to an energy provider.(often called "DR response” signals)
regardi ng the consuner's energy usage. [31] UWility conpanies or
third parties may take advantage of smart nmeters in order to influence
demand and maintain grid stability. Approaches to influencing demand or
otherwise maintaining grid stability may be terned "denmand response”

pr ogr ans. [ 32] Demand response prograns nay take several forns, such
as conmuni cating with energy consuners about the price of energy, the
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ener gy demand, upcom ng vacations by an energy consuner, etc. For exanple,
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The ability to appropriately adjust the price of energy, however, depends
on the dmlide gr ethepwee insticeats vaddusvees gf briprmatiogigoIdlig eaTgyr at her t han
respond to, consuner demand. [33] Smart grids may be inplenented to
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conprising smart nmeters in conmunication with energy providers (or third
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or even a single building. As discussed further below, individual energy
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nmeters may conmuni cate directly with an energy provider, or with a

third-party {379 FRUWFOIBWHnidIYah @XBAPYAry system 1008 for communicating DR
signals 102 and DR response signals 105 between a server 106 and a device 107
capable of receiving DR signals. Device 107 that receives DR signals 102 may be
placed at the location of energy consumer 104 (e.g., in a consumer’s home or
business, or affixed to an outer wall of such a building). In some embodiments, DR
signal 102 may be received by energy consumer 104 remotely (e.g., via a cellular
telephone, pager, or computer). Device 107 may be a smart meter or DR Gateway
device, or other device capable of receiving DR signals 102. Device 107 may include
a graphical display, light-emitting diode display, indicator lights, dials, etc., which
indicate aspects of the device's operation. For example, device 107 may include a
graphical display that indicates that device 107 is on, connected (e.g., to a wireless
network, to a wired internet connection, etc.), and communicating successfully with
energy provider 101. As another example, device 107 may include indicator lights

corresponding to various appliances 109 in a consumer's home, where the indicator

lights indicate whether device 107 is successfully communicating with appliances 109.



[ 34] Energy providers struggle to accurately neasure, predict, and plan for
consuner demand. The task of effectively and efficiently conducting energy
provi si on operations can be conplex where there are high vol unmes and

vari ous types of energy consunption data to work with. Moreover,
measurenents and predictions of energy demand can be difficult to
understand and integrate into the operations of an energy provider.
Especially in view of the high fixed costs that energy providers face
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di splay, light-emtting diode display, indicator lights, dials, etc., which
i ndi cat ¢ 38pRests of the device's operation. For exanple, device 107 may

i ncl ude a graphical display that indicates that device 107 is on, connected
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text message, email, pager, etc. In some embodiments, energy provider 101 may
include a computer server 106 that communicates with device 107, which may be

positioned at the location of energy consumer 104, DR signal 102 may be sent, for



As further exanples, device 107 may include dials, which indicate energy
consunption levels (e.g., in kilowatts (kW, kilowatt-hours (kW)). In sone
enbodi ments, device 107 may be connected to a consuner's television,
conmputer, or other video display, and information regarding DR signals 102
may be displayed on the tel evision, conputer, or video display. [ 38]
In sonme enbodi nents, nultiple devices 107 that receive DR signals 102 may
be used in conbination, for exanple, with devices 107 positioned at
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Comuni cations nmedia 103 may include, for exanple, the internet, telephone,
radi o frequefp] s@netldeviee 10&1relatexd tnan epartgywessager 1e4eedeivgsddBr, etc. In
sone enbodi nents, energy provider 101 may include a conputer server 106
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" push” %H'u"sﬂh'b'tﬁeiroé}‘?ér%icgﬁsurﬁﬁticﬂ{ IPrRMes BFBoBRtertat BRIl HO2 RSy 9Y
consuner 104. " Server 6 may use a database 108 for storing and ‘organi zi ng

o sousseir oz TRy BReCle RRRONRP o HuRR oy AoR vl SRy B el 58

(e.g., m.Gropr 0, m crocontrol |l er, personal conputer, etc.) for
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operations. [041] As an example of “manual” DR response behavior, if consumer 104

received a DR signal 102 at 3:00 pm indicating that energy prices will rise by a certain
amount at 5:00 pm, or that local demand is likely to increase at 5:00 pm, consumer
104 may choose to reduce their energy consumption at or around 5:00 pm by, for
example, turning off or attenuating appliances 109 such as lights, televisions,
computers, heating systems, etc. In some embodiments, DR signal 102 may be
received by device 107, and in some embodiments DR signal 102 may be received
energy consumer 104 by a device other than device 107.

[042] As an example of “automatic” DR response behavior, if consumer 104
received DR signal 102 at 3:00 pm, indicating that energy prices or demand levels
were going to rise beyond a threshold level chosen by the consumer 104, at 5:00 pm,

some or all of the consumer’s energy consuming devices 109 may be automatically

10



[ 40] Once device 107 related to an energy consuner 104 receives DR signal
102 fromenergy provider 101, consuner 104 may choose to respond by
adjusting their energy consunption. In sone enbodi nents, DR signal 102 may
automatical ly adjust the consuner's energy consunption w thout any

affirmati ve action by the consunmer 104. [41] As an exanpl e of
"manual " DR response behavior, if consunmer 104 received a DR signal 102 at
3:00 pmindicating that energy prices will rise by a certain anmount at 5:00
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"aut omafot exayple, sonsueeglOdiiay sehe direghgldisicadeahion eleetdcitt skckitaipl e,
using a wireless network or circuitry to control an energy consum ng device
109 capaiiice aéctrieibepridesexoRed Hiatht@hold lewel; sptrreodr adir of ity conspaers t he
information contained in DR data 102 wth threshold data, and set the

devi ce epergyconsunfifg devites #09 arsigtig offirseknoatedhah keibddimebtsnasdrelide i s

met. For exanple, consuner 104 may set a threshold price |evel for

el ect ri ghbyy SdiGEmidRBbeaMts BuRISSdAlIG Lb¥n PEdiaRg DIEasE 102 chhaasbrl b4 evel ,

sone or all "of the consuner's energy consum ng devices 109 are shut off or

att enuap e bl STB0GHIE BER0NNENSobD T ASH OB Tl BB koL T cal |y

upon recelving a consu may have an override option,

occur ) RYS e RRAERER ForCHed MR GRS ERbedyo B R el PR BBl e

certain _ener consum devi ces 109. aut onat i |y respond to DR signal s
109 andPBAh. GEo Gl S oo i ArviEse 10 pat Baargend o DR 32)
I n sone enbodi nents, after consumer 104 receives DR data 102 from energy
pr ovi defigngls 102, Brddkggivices; Hivelvion manpahRRIespoRsehshayiumer 104 to
energy provider 101. In other enbodi nents, DR response signal 105 may be
sent wi t hout [@43hsulesorne gnthodinentscefter gopsores il ghagceivzs B&@Iﬂt@ﬂ@%@m

provi der 101.
energy provider 101, a DR response signal 105 may be sent from consumer 104 to

energy provider 101. In other embodiments, DR response signal 105 may be sent
without consumer 104 first receiving DR signal 102 from energy provider 101.

[044] DR response signal 105 may comprise information reiating to the
energy consumer's response to DR signals 102. For example, DR response signal
105 may indicate the extent to which consumer 104 reduced or increased energy
consumption in response to DR signal 102 (e.g., in kW, kWh, or as a percentage of
consumption change). In some embodiments, DR response signal 105 may be

specific to individual appliances 109 in the consumer's home, and in some
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[ 44] DR response signal 105 may conprise information relating to the energy
consuner's response to DR signals 102. For exanple, DR response signal 105
may indicate the extent to which consuner 104 reduced or increased energy
consunption in response to DR signal 102 (e.g., in kW kW, or as a

per cent age of consunption change). In sone enbodi nents, DR response signa
105 may be specific to individual appliances 109 in the consuner's hone,
and in some enbodinents, DR response signal 105 may include various other

dat a, S@ﬁibo@ﬁném@.feoar}@se@ﬁ@ s.gﬁamrostmgwndm@abarmatdnmr dth o$UBRAtdsOiine | ndoor
tenperature information, identifying information about consumer 104, etc.

[ 45] mahﬁ%@@ﬁﬁoﬁdéﬁ%ﬂl Io%gﬁzv&étﬂg} f?]?@fﬁ'ga)ﬁoﬁofhaiigptrenﬁ&% ifSmeRidh, for

exanpl e, on an automatic, sem -automatic manu asis. DR response

si gnal ?‘CPG%UW @ﬁorﬁéag&m%ﬁoﬂlgg&@ni cgfgmnl cations nedia 103 as DR signal

102, or via rrents DR response signal 105 may be
sent on a co near -.cont us basi s, and |r]I t her enbodi_nments, DR
Cesponse. dat b eROLTI0as #4@&%%@&%@?@% 0328 PE Sehdor
consuner's smart rret er or, DR Gateway 107 may be conlegured to send a DR

r espons &xamglearnarsadomalic neipi- autﬁm@tlﬁeqr readeRliDagis: R cotRonsesiana 1Ray
manual 'y deci de when to send DR response data 105, or energy provider 101
may r eqieastbORemtasTte skmacanmunicatinoe madied03@s DR signehi02 e nents, DR
response signal 105 includes information pertaining to specific energy
consum othatevédies Il 88mefenduiments, DBRAresponse signplat(s maly e sems bhrzg machi ne,
tel evision, etc.). [46] DR response signal 105 may be received by

energy poavhERis ckikbaplcohindousibdsis, Battiy ottt @mirsiiriesieNBR rebpen & data
out sourci ng conpany. In various enbodi nents, DR response data 105 may be

recei vedoBnanbeRehOM f&be\mteﬁfalsloﬁoraé}@rﬁm@nth%bngméegtsn{a@t Metdiior hrparty,
or may be received by a third-party and then nmay be sent to energy provider

oo S L LI ) AU RO PRI T 5.

aspect s o‘ﬂlncer erT(T:bd)Crl h 5, 8cr)lnsOJmeern‘FdA9%ay manually decide when to send DR response
data 105, or energy provider 101 may request DR response data 105 from consumer
104. In some embodiments, DR response signal 105 includes information pertaining
to specific energy consuming devices 109 of consumer 104 (e.g., a particular washing
machine, television, etc.).

[046] DR response signal 105 may be received by energy provider 101 or by

a third-party, such as a consulting or outsourcing company. In various embodiments,
DR response data 105 may be received by an energy provider 101 and then may be
sent to a third-party, or may be received by a third-party and then may be sent to
energy provider 101, etc. As discussed in further detail below, energy provider 101 or
a third-party may analyze and apply DR response data 105 to optimize various

aspects of the provision of energy.
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[047] Server 106 may be a typical Wrld Wde Wb server capabl e of

comuni cating with Web clients, may be designed specifically to comuni cate
with particul ar devices 107 capable of receiving DR signhals 102 and sendi ng
DR response signals 105, may be a server designed to receive signals from
e.g., cellular telephones or satellite devices, etc. Server 106 may run
server software such as Apache (r), Weblogic (r), WbObjects (r), Oacle
(r), Caudium etc. The server software may enabl e server 106 to send and

receive DR si@ml sséRerand b&anAnes WbaagVise 108h stRef eapatIt opt e signal s
t o database 508 or ot her dg?? storg%]e medi um etc. Database 108 may run

dat abas i J ol i nieifida th, MDX
QUEL, DR T g N el T e SRl ety bR MR
signal s 0 i . } e i t ,
metvor k PRLEAE 5 RS AR SRR SR ARl DR BRI S DRLRIBRES
enbodi nent s ti pl e dat abasgs. 108 ,may be used to store signals 102, DR
F espons Stcpl 1 iBsbe FeN R RO Ba g e te STRAS 1ot e robiBod ment 5. DR
signals 102, response _signals 105, influencer data, etc, are stored in one
dat abaséelepones, ¢f satellitedeuicesnptcyd AeavRIsEOG npy rgn seryes spfivaiesWttatbase fil es
within the sane database hardware unit). Server 106 and database 108 nay be
oper at ed\pagha ®, dMeblggic®.oVetiebjecty®aCranle @, f@audiun.cctg. Tha seoes softivare
conpany), a conbination thereof, etc. In sone enbodi nents, server 106
conpri sesayersaie servean 66 tovbemabyd nedeivepDR sigmale 0B andik eesponss sigeds ve a

hi gh volune of DR signals 102 in a concerted fashion. Such a server farm
may i nclgdetcacdromdnizateagighslg t6lediabase WhB o obttdrsiads sefaddimedim ment  of
contact for incomng DR signals 102, and distributes DR signals 102 as

appr opr irgHtgh4<R FRY WAy riRtdw®age UBfthvare, which may[8Lritdro SQB, RPICRENt S a
flowchart depicting, 'in general terns, one exénplary enbodi nent of a

eapona s e B X G B D e ol R o B ponse

data fr | con (S . i t he
sarl ¢ SRS PRbBIlRs RERR R BHRME 55 ot e PR o ot Tor
custoner pase in jts entirety. For exanple e _cons rs in the sanple

o oup B Aached sfotees FRdisETerar Gt APEORoRt: B3O Roust g/ bui | di ng
type, nunber of occupants, annual income, nunber of vehicles, age,

char act &Mmbadirpentss mutinle dalghase 208 Mmayike usaktosHeis BREIgNAS 6@2’@3sumer S may
include only consuners with the capability to receive DR signals and to
send DRresnopnsasignslgyhdd.dnfluensentaiaasicaranstingileer eropediments, &isigoalsuner s

Wi t hout such capabilities, etc. [49] In some enbodi ments of process
200, st dp22@&bpomye signplsi H5, #tfloehoer ddia, etecanestorebin 0es platedeaseat(d (erm t he
sanpl e group of consuners in a database or other simlar data storage
utilityin ey seenedptabasEifiiseinIegaite database Xityphidhiy tisy sdraeda@ibdser storing
DR response data in a database 303. In some enbodi nents, data representing

a CONSUMBFdar@N@it)y SeRRs 0B dnAdREh 21 0L FRY Wekhetatel By saherd) 1A, as wel |
as data representative of consunption after receiving a DR signhal 301B, may

e AT SIS I Lol s

t hi ngs, 'a custo , I mest anp, weat her type,

ol i mRti ol @n Bl 8 SRRel 308 MLk e FORTUIRT  RelcBE AhU00E lfr

consuner’ s “efier gy consunption gen y Of On a per-appliance
consuner' s total .or appliance-specifli¢_ change,nh _consu iqn after
Fecei vi TSR G ier S UG ACIHIGFOILRE Y GTR GHERTS LDBrRIE ST 5o4o8RORT SHEN or
not, and what type of DR signal was sent or what it conprised, anong other
types of senRy e faEhingmy include a'load balancing device, which acts as an initial point of

contact for incoming DR signals 102, and distributes DR signals 102 as appropriate to

server hardware units.
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[50] In some enbodi nents, DR response signals nmay be. sent from energy
consuners to energy providers, or to third-parties (e.g., consulting
conpani es), W thout the consunmer first receiving a DR signal. Such signals
may help the energy provider or third-party understand consuners
consunption behavior in the absence of DR signals, historical data, etc. In
sone enbodi nents, such signals nmay allow the energy provider or third-party
to develop an energy consunption baseline for energy consuners. For

exanpl e, NEFgYrd R Q¥ d8EntB L REWEHAMEdShiBAREL N §endthl eAnslsmt i on in the
absence of ngalggnaf@éI theibener gy provi der@p ﬁrﬁ{e gbl e to deternine the

ef  2CLs 9By Widdieh{}Fta JSngeé%‘étﬁd’QfJ&étbﬁ{e%nﬂiag[éndé?ﬁ}'%bﬂél% of¥f Ogr am may

gave Suc capt or exa erent tinmes of thed
the condth ?‘évte“tsﬁsiﬁbn%%rﬁ%ﬁd prgald ﬁ%&%%%‘i?@%‘?ﬁ%ﬁﬁg@@%ypééﬁ2&’55’822{s' "
beyréﬁ'erfr’é'%eiwagﬂf?é%‘?@'a?é‘g%%' aras%%p AR O B

signals 301A, 301B, and may be associated with influencer data, as

descr i bemhsdirants, the SamFE|§9I0LFEé¢’e¢QﬂSH§19&§mQ¥ rﬁarqseghaéoﬂlormf&@éﬁomeo nay
al so include a step 202 of associating DR response data with influencer
dat a. Tihase of pusistasnerdaase ity andipates Eat exampliet thereonshmeraiit ibesangilat i ng to
energy consunption. For exanple, Figure 4 shows several exenplary types of
i nf | uengesupdaiag b0thosen dintexsisalfitheit geographbictiocmisndBdysihgbaildiog i@, tinme
403, housing type 404, energy provider characteristics 405, custoner

at tri buhembAP6f osdLbadlp|anAnSKEinedrhe] MuhBSr &O/bhidied, lageneieiradieristidsr DRy be
obtai ned from consuners' DR response signals, from consumer sur veys, census

data, thbgghRardaya,RSEThE @a%ﬁ@gr Pscﬁ‘rc‘éﬁgur%@ ma@irbludd Snly consumel[sﬁ%lh

Fi gure 5A depicts an exenplary system 500A for aSsoci ati ng DR response data
501 t 501 d
i vendzt RSS2 \%béﬁist‘%r'ré;sd5?%5%%"%”%%&%@3@%%2%@@%%*@?her -

structur a rce. ther es onse data 501 and
i nf:Juegé)gg %é rﬁ'f%'/]d Cém F@Péﬁj&qﬁ&gesﬁjg é;tagag'i‘['% a storage area
net wor ks, ttached stora nore t orar et.c. conput er
S otossor SOl MSdRe paboRThaE ot Prdsest o0B; @péﬁq'sma brppies slebgr

m crocontroller, etc., may be used to process the DR response data 501
and/ or |fr‘fﬁr€i§@W@é|rD'aéi?%PC5t§§ data from theswmnle grn @f GereHBSHs Ienelatabaskey or
comon el enent may be used to associate DR response data 501 with

i nf | uenodherdimiarsiza sksrgeutitpl Eor Bkayuple, 5B U Bulspicis 88 cxamplansysien
process of logically associating DR response data 501 with influencer data
503. As 3dhdamnstoring-DiurespbBse tak iResdatabasd B3Il sene endedimedsaatael enent
bet ween the DR response data 501 and i nfluencer data 503. The process of

associ areprgsetiriges ponsiimeied n&r9 cohsiimptidn befaee recdiling 3 TR BigyabB0 1/erased
"enriching" the DR response data. For i1nstance, while DR response data 501

may | nchyiieasd@dta repreBeRtife 6PESIETRIptRNSHRT GYchARG YR 'sgjhabgi) 0 emé?@eaf ter
receiving a DR signal, by associating the DR response ta 501 w

i nf | !Je”%gcl;“ ??ﬁ &at%ﬂﬁse 8HS ta 5H%A %‘r‘ngta‘b%’ my W@%ﬂ\&wd &tﬁ?rt tHys, a

housi ng climatic conditions,” occupancy IFevel, ettc., the DR

response ched to po di nal r. tails
f el gv antY 8 iﬁg l(i Jﬁ'@ﬁl’ﬁ? qogayme?, Y ?r%egta%jp, v&éa?her type cq[Hat% l%%Fmgt?
associated with the consumer's location, the consumer’'s energy consumption

generally or on a per-appliance basis, the consumer’s total or appliance-specific

change in consumption after receiving a DR signal, whether the consumer responded
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[ 54]. Referring to Figure 2, process 200 may also include a step 203 of
determ ning an energy consunption index for a sanple group of energy
consuners. I n sone enbodi nents, the energy consunption index may represent
a consuner's energy consunption before receiving a DR signal, propensity to
responding to a DR signal, change in consunption after receiving a DR
signal, the tine period over which the consuner's change in consunption
persists, etc. [ 55] The energy consunption before receiving a DR

si gnal f&y O sRBl esstdand what ¢ ﬁu%f\wglgnambyelemg)r vt iteomBised, kil owat t's
(kW or kilowatt-hours (kWwh). e propensity of responding to a DR signal

may a'S%nﬂﬁg@ﬁﬁéﬁ%ﬁégofmﬂﬁﬁ%ﬁ6ﬁ| ways, such as a percentage of how often

t he consuner has responded to certain DR signals by either decreasing or

increasing e Yy O s done
so wth a sugﬁogi eﬁtgﬁnﬁ%ﬁb%g g?tge%anggp&fselrﬁ@ﬁ] ﬁaﬁ%%ﬁqnﬁﬂg‘ﬁ% @al ar
consuner. W | | spond to a parti DR..si gn ustln nsuner' s
evel Poaﬂapagﬁe’[em&mw%#%r%t%?o Ve P E0 . ratultha SnRdukat vifoRhy

al so be expressed in various ways, inc]uding, for exanple, kVV kWh, or a
uni t | es$Ng RILBIMAT ftf%irrga%meanBeﬁmaé PUERISANP BapiRel YieAnaEBBEMESTt o
consunption after receiving a DR signal. Also the time period over which
the cononHiid-garbhandarsiand consumees’ sanpETRlaR @ehﬁsworb@ ﬂ@(ﬁb%@'@@dJﬂDR sever al
ways. For exanple, the persistence of change in consunption may be

expr essesnats, histeidabdagta, etd. notses)e dérobedimeandy, suckisignals mayiatiowdhé energy and
energy (e.g., a neasure of energy reduction per hour, or per day, etc.).

[ 56] Therenidsrgy thiedpaitpte osvelogiar oneygeorsepiptivaniaedinafon enbrgge- di mensi onal
space where the dinmensions represent various fornms of influencer data and

ot her i BhREEMAEISOForREnpiaiPAeendigy PréviBerdaRicftbmsa b £3einBlAtynsl#hgtion

structure for processing energy consunption index 600 and influencer data

602. Engy %@Hgﬁ? D@%‘subﬂé’l@xth@%e fobfeler Ay Mgﬁllégtg é:%t:ﬁﬂﬂné fleAdiratd © DR

propenS|ty, ore ece|V|ng a S|gnal ange after

o o 8 ApRPrPLEE i A BRRL ot A PR a@ T8, PR SRS
Cust . nmbodi t t nd 600

oxpr 6558t %%sﬁwtﬁﬁq?ﬁqx%mﬁﬁﬁ%e%ﬁr Safiy vtﬁl%g oToBHY PRE SEREFY i cal
processin "OLAP") cube. O her mnul |nen5|onal formats may be used as

wel | . A8§T t@)@QFﬁW @ bragad perapegtivrer Ing the,sRASURAre CANSHMPLARPERRYPT - dat a
601 as a fact table, and influencer data 602 nmay_ serve as di nensions.
Fi gure & aediiien shasebmessé sianals gy compaae infeirpatinnzsimilanto BBwesranseot her

types may be used as well, such as a snowf | ake schema. O her possible ways
t o proceighalall Thaetiersigrsalo nwy bintegsiveddly asermreByd andstuepin databasel0800, are
di scussed further bel ow. [057] In sone instances, data nmay be nmi ssing

f rom an tegethgywitlosignaiet30dA, B0de xanRaaydrsadsaiciated githdnfilahaecdatbdas ncl ude,
for exanple, a consuner turning off their DR Gateway, errors in data
transm gskeibdebagren t he consuner and the energy provider, or corruption of
data received by the energy provider. Figure 7 depicts a data table 700

conpri sing engygy R%fé?l"i'rﬁrgral‘gé’i'ﬂ th We%ah?océg%ma(?ﬁay Z%ﬂ inAMYEE § <8 Qodzat 702,

m ssing from sever al I elds I's exanple e propen5|ty

| oad_befars t@aeh khﬁag,i)&ﬁ%%ag%m. Gehos? Ol Pk FRBBAS S mal FEBlatERP 2 R

si gnal 2 Ssing an ent' St omer S|gnal
type of

1. 5- 19% .In,such circunstance g desirable to
Goher a SRR dRd Farlos Telaun s BEwd derstpniOaar ?@P"ﬁ%: P S Ao,
mul tidi mensi onal inter- and/ar extrapol ation
several exemplary types of influencer data 400, such as climatic conditions 401,
location 402, time 403, housing type 404, energy provider characteristics 405,

customer attributes 406, and appliance attributes 407. Influencer data 400 may be
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met hods. may be used to derive constructive values for the.mssing fields.
Upon doing so, the field indicating constructed data 701 nay be marked
"yes" to indicate that a constructive value was derived. In this nanner
gaps in data table 700 nay be reduced. In sonme enbodi ments, records of how
constructive values are conputed nmay be nmade, so that operators may |ater
determne the viability of the energy consunption index and nmake changes to
it, if needed. Such records could be stored in netadata associated with

dat a t abbginéifro® cdndumeds R fdspoA8é Bighlalse from consunlr@urfdy@Ueenstisdfph Ct s
one exenpl ary process 800 of segnenting consuners by custoner type 802. In

connect itHFHV—\h‘:S‘%rttFr&%%%ﬁﬁefl&,n&os%ﬁé}%'éngéta?@ﬂ gy index for consuners,

consumners hin a sanpl e group nmay be segmented. For exanple, consuners
may be segne i B . [ i t j on such
That consamelieal  hiokT BB BRichh Bier PRV BN B s SRUEIPE,
consunpti on behayi Anot her goal segnentati pn may . b 0 _grou
consunereSoge R Sht e dhia ok 1 SRt uBP LTSRS aB: a 801 i s
found to accurately predict future energy (_:onsuna)ti on. [ 59] Each
cust onedata P! sog influeneer dpta 843 basiated g relalional detabase 0244 qthefed dat a
801 anong consuners. For exanple, the "famly type" custoner 'gyglg 802 may
speci fy strieturechtiatasiourse. bingithersymbedistenth R regponse detaeht endinfoeooprant s of
a honme or building. O her customer types 802 may include, for exanple, the

vol unme ditas50® maydre ftordddnrsgparaieidaetabands t stpmgefareanetvodrks awtwdegr ee  of
nat ural shade provided by trees or other honme or buildings, and various

ot her f aethet&d storage, mdré@¢mpor59 Rensdr) PdicBNESMpaer pracesubit 5@, fémhe
segnent ati on process, custoner type 802 nmay replace the "custoner” field

from t hexgmpl kecknyBl bl%%@@élﬁg uft RicBSFrocESdor empiBEShirolib g \¢tE, Pad BRifded ONE
exenpl ary data arrangenent 900 foll owi ng a segnentation procesS, which

shows ag? Eﬁgé{&@;ﬁf&gb%&& e%@g%/@ﬂﬂﬂﬂ&féepgég%ﬂphed DR response data

902, in _ arrangenent ¢ I'ncl udes the index
values 901 Ofod. PIRRSOIN bRt 8o BEFof AR Dol ittt | 020
O e ok e R LR VRS P e o Seaep s g g
consurrpt”iugﬂa{jeasta% ;Serm&alpyr gr%ggsr;s c():fulcsaéi%gm agsaosé?aiting DR response data 501 with
influencer data 503. As shown in Figure 5B, the Customer ID may serve as a common
element between the DR response data 501 and influencer data 503. The process of
associating DR response data 501 with influencer data 503 may be termed “enriching”
the DR response data. For instance, while DR response data 501 may include data
such as a consumer’s energy consumption before and after receiving a DR signal, by
associating the DR response data 501 with influencer data 503, such as the
customer’s geographic location, housing/building type, climatic conditions, occupancy

level, etc., the DR response data 503 is enriched to possess additional or different

details relevant to energy consumption.
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[061] Referring again to Figure 2, process 200 may al so include a step 204
of determ ning an energy consunption index for a group of energy consuners
ot her than those in the sanple group. In sone enbodi nents, this other group
of energy consuners may include the renmai nder of an energy provider's
custoner base, or it may include only a portion of such a custoner base. In
ot her enbodi nents, this other group of energy consuners nmay include energy
consuners other than those served by the energy provider. Further, in sone

enbodi nment s, [d:aqg h gefitRsy & FIBDRY 8YpreBas Pl fmafeisdmcliudel Paep 203 ¢t DR
program (e.g., they may send and receive DR signals and DR response

signal s o o SOfSE i [%Eﬁ)? y not
parti ci )S%ezﬁﬂ"r%h@a@gﬁ%ﬁ%gr amgwﬁﬁ%%d? t ong%ragﬁil)%gﬁggs%d%%géss " may

i ncl ude further of,. det erm.nin n._ener on tion i x.for a

gr oup oih?g%'ﬁ?geym cooqsﬁ@%ﬁ'gr gheo eégyf;ﬂ%%ﬁ?ﬁtéonglpgﬁgﬁ' freﬁg%%ﬂhgrc ng'irggrr?bed
above. For exanpl e, .process 200 may erate recursively, by . usin spect s
of an cRBPEY QORNTIRIPN BRTGTR ARSPIBS ZdPRyPidnsT STEPEREY AP RIS R BRer s, and
using an energy consunption index fromthe group of energy consuners to
appl y té'%af,@%ﬁﬁ% ingeensymyFtioapiteq yecabARY AdP R signgh the time perigeh over wiiste
enbodi nents, referring again to Figure 2, step 204 of determ ning an energy
consunptheeonsugesd sfahangedn copsuwhptionepeygistvméauimer s ot her than those in the
sanpl e group, nmay involve conparing attributes of one group of consuners

wi th attri buf@s]of Taeehbeyy @neumptibn befisa mecavingrarDRsignal maywhieen consuners
are segnented as di scussed above with reference to Figure 8, consuners in

one gr ogRprER¥ed th CAHTRANEAYSMAidLAIEE FONBXAmpIB, FRANAUR (KB @ RildWatt-Bo0Rs Of
custoner type 801. In sone enbodi nents, a group of consuners for whom DR

res pons?kWﬁE.aTﬁ@gBdJ{én%HfBFF‘erspgﬁ&iﬁgit§ aqOR IsRrief thayedISd BY cKPRSYERIH SV dradexes

are determ ned, custoner typeS 801 are determ ned, nay conprise a

Sanpl & QQUPs R SORBUARITagd o e B STRRAIRDHRor EQISUBHRAY L3R Ok the
sanpl e group may comnprise the remal nder of an energy provider s custoner
base, a poaign ﬂI zﬁ:&h custoner base, consuners (r)[ot served bé hhe ener gy
provi der 9" Y P rWrHEﬁrte§§lnlglﬁqqr%¥ BOTRIRRSRE, atr(}%%sé"% fL %y be used
to represent a grou f consuners. . [.63] For, exampl e, xenpl ary
sompl e GRELE S R Tasor Sowth st TRaniHe ! CleRget MO0

1, 000, 000 consuners served by an energy provider. Fromthe 10,000 consuners
wit hin thit asparicdageengymesydll cespondde @ paslicular [Btsignal hy@diustingthe wi t hi n t he
Custoner Type 801 of Energy Efficiency Level based on their simlar energy
consunpchosumenalgvel of arergesemmineptionh etcs ODhacavrrage changsyinbnsompdiono f al |
between the 90th and 95th percentiles of energy efficiency, based on their
use of amesagygo bekixporessediregddusngagsindeding, foe edmpPRO KGO h¥Vmersa dnitbesst he
sanpl e group may be conpared with the renai ni ng 990, 000 consuners within

t he ratio of consumption before receiving a DR signal compared to consumption after

receiving a DR signal. Also, the time period over which the consumer’s change in
consumption persists may be expressed in several ways. For example, the
persistence of change in consumption may be expressed in time (e.g., minutes, haurs,
days, etc.}, or in both time and energy (e.g., a measure of energy reduction per hour,
or per day, etc.).

[056] The energy consumption index may be represented in a three-

dimensional space where the dimensions represent various forms of influencer data
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energy provider's custoner base, and correl ations between the two groups
may be determ ned. For exanple, a Custoner Type 801 may be determ ned for

t he remai ni ng 990, 000 consuners in the custonmer base, and a correlation nmay
be found between those consuners within the Custoner Type 801 of Energy
Efficiency Level and the 500 consuners within the same Custoner Type 801
fromthe sanpl e group. [64] Figure 10 represents one exenplary
depiction of a process 1000 of determi ning an energy consunption index for

a_group zaf oBneigtoratiey "EbSeiMSIE, tigar: & eprtd &h EReémprIPLStaitRIcRurefOCESS
1000 may include source systens data 1001, an index propagation engi ne

1002, 3Bl AP bork b oRaNIGEooY She TudAbe: dAR TR ghgy ude vari ous

types o a, ~sucha i Nng CONSUMers, response dat a,

2 st op’ S0 aoRE frgX B0 Ry B0k Be i s spb e TR REREF e le of &

sanpl e group, far, wh nei t her enriched response data .nor an energy

c onbunp EPOHE PRAAA AR B PR (BATOT AeRESE Bt DRosiogal i | uencer
data nmay be avail able for consuners outside of a sanple group. Some or al
of sour €xadpla. dRgicatars 690 onaias aprodiated with Inﬂwepdggaa@%g HYARJ ErgfirHEoN 002.
For exanpl e, index propagation engine 1002 may conpare source systens data
1001 wi datadaltribute or Swys UneexamplehCostemssanpl dn gomeembedigents, enpeayi nent s,

t he i ndex propagati on engi ne may use database software, which may be

wr i tt enconswitption iQdex 6Q0,m&O6E expileatéd ghpXicalHor eldiplegircas Baypdroube

sources systens data 1001 and conparabl e data for consuners wthin a sanple

group, as oflliise 464§t bEtRssBg(TEL APT) ibe MIth BEMEURIdEH ShdiGth| BErvae Mndyise
consuner outside of the sanple group and one or nore consuners within the

sanpl e g&eYRs well. As ah 88hmphe aﬁ%%ﬁ%ﬁb@%aé}%ﬁ@c&fstﬁf&?ecﬁ@ﬁﬂ?|rﬁiic9it9r“cﬁ’atggy be

assigned indicators (e.g., propensity to respond to a DR signal, loa

change g4l 4 LEFIAALAR TGP AL A3Fmby Rrftl QPBRAIRIR-CTIGbYE ¢002 based

on indicators o e ’'‘consuners w e’ sanp group esul ting
i ndi cat ors.cgo [ of _the sanpl then be used in

data mdeporons sBSRRMEEe o (R LRmTrale T bRkt oMok Hedibey BB Fi ARt ast
actual ¢o I SgSE{[ ;é) 3 sﬂ%&uﬂékg tsgﬁémg.obtﬁgrepo%%ﬂ)?g %Qs to process multidimensional
data, such as energy consumption index 600, are discussed further below.

[057] In some instances, data may be missing from an energy consumption
index. Reasons for missing data could include, for example, a consumer turning off
their DR Gateway, errors in data transmission between the consumer and the energy
provider, or corruption of data received by the energy provider. Figure 7 depicts a
data table 700 comprising energy consumption index data 702, 703, 704, where data
is missing from several data fields. In this example, the propensity data 702, load
before receiving a DR signal 703, and load change after receiving a DR signal 704 are
each missing an entry for Customer Type 1 for the DR signal type of “Price Up 15-

19%. In such circumstances, it may be desirable to generate constructive values for

the missing data fields. For example, multidimensional inter- and/or extrapolation
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[67] In some emhodi nents, the data nodel nmay be presented as one or. nore
fact tables with various dinensions. For exanple, in the enbodi nent shown
in Figure 10, the consunption forecast, DR capability forecast, and actual
consunption data may represent fact data 1005, which can be used in a data
schema as a fact table. The custoner, |ocation, DR signal, appliance,

weat her, time of day, and tinme of year data may represent dinension data
1004, and may be used in a data schema as di nension data surroundi ng the

fact tapl@hodd@a§ibelsded 1t dehive e Rstinitde VallEHoMe hakRigIRYER. alipdPtsmg for
exanple, the formof a star or snowfl ake schema. The structure of such

schema d YRSk I {4 i_N <0BY j Iy
repr esezr%’tB ’eW%?%.' g., %ﬂg‘#ﬁbﬁtﬂb&t%gg% ?031 @%Cb%gﬂégéep u%é?%@%@%ﬁh% [ 68]
Once ener consunption indexes for consuners w thi h roup,_ ot her than
the. samsPeroiaus VAR s aPEan CRaaiiaess il bRe dof s ihecast energy
consunption, the inpact, of, DR signal s ener consunption, etc. For
exanpl e,re‘ﬁﬁé’dqﬁﬁoﬁ‘@r%rapﬂd‘mﬂ%ég%ﬂs agﬂawgﬁag%%wwa@g%ﬁrﬁﬁpmw? dexes,
various scenarios of energy provision may be forecast. The various forns of
i nf | uenddy Ri@dgnse did ogeraiessuaplatedetameine shendiabBinadf the @REFYYy provi der s
to answer questions such as: For all locations and all consuners, what wl|
be the avssuypli@Rndes podsrakteochaDResitgitaif negted.nSuble renondshcadld Revdaredr 27 What
ki nd of consuner groups are the nost price-sensitive during sunmer nonths,
and whaitin iretdduta assomategdevith data tahe §ODpboin Dsgpangtetduta fikekends i n February,
whi ch consunmers have the nost negawatt (i.e., power saving) potential? |f
last week, DRsgw| OQF%@‘ré ¥ deprss bhe efBblarf bidte89BOD P EEGTENNRY 6bndUndEEam
will be the nost efficient during afternoons next week, and what are the
Si.M 1 ar bicgstdaglivges sbBe ¢ ORERLS viihletORYRING AR Rk thetdy RaBk Rl a?
What ki nCRil o% DRr\gﬁﬁal shog d be sent oeut t'omghed 1U% dgrqvng the next 4

hours, apd WALGH 50 "t 8Yathdid gPSupsEal be%2oilidled. E¥ 6! ScApiENeT 9y
wgalfrﬁpo ent|§ cdan € ﬁ g

efficiency or rnéga achr eved~anong ‘a group 'of ' non- DR
users based on the changes in,ener nsunptipn associated wth energy
user s wiBSURERaY PeceRienigy lEtr of tctorre plity Brteal gtpuapton ST g
Figure 11 depicts ong exenpl ar daﬁ_a structure 1100 for utilizing
consurrptti%r?ogébc"aeisl‘ﬁtﬂ,"”@o liooh '\‘@Vé%gé‘(e aimilar £N679Y CONGUBRICApabi | ity
forecast data 1103, as wel| as various dinensions 1104, such as weat her,

| ocat i oehgyiosi ARather apall of seementation raay Bajo grqUPCATBUNSSS toasHErdast oner |
Consunption data 1101, consunption forecast data 1102, and DR capability

f or ecastwhim gertdio Influepceegatassenriched flatat 8GlaisIfeund 1o atouratelyrpreditofuturen sone
enbodi nents, consunption forecast data 1102 and DR capability forecast data

1103 maenbeyypamsuatptidnusi ng the energy consunption i ndexes di scussed above,
and in sonme enbodi nents, consunption data 1101 nay be obtained from

consuners' DRIt eBays chstomeaitydd 02 ARTIRIBAIRIEH statistRiaf correlations &70] DR
capability forecast data 1103 may indicCate a given consumer's propensity to
respond ghAcRed 80N 4ofd 3BR4umER. FUTRXERIRR ItHE Rafily b Slsforhatidy Of

802 may specify the familial or business relation between residents or occupants of a

home or building. Other customer types 802 may include, for example, the volume of

a home or building, number and type of automobiles, degree of natural shade provided

by trees or other home or buildings, and various other factors.

[060] In some embodiments, as a result of the segmentation process,

customer type 802 may replace the “customer” field from the enriched DR response
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DR capability forecast data 1103 nay be on a per-transaction basis, w.th
one line for each logical intersection wth various dinensions 1104. The
range of values for DR capability forecast data 1103 nay be fromzero to
one (e.g., 0.00 - 1.00), nay be expressed as a percentage, or may be
expressed in other ways. [ 71] Consunption forecast data 1102 may
i nclude information regarding the forecasted energy consunption of a
consuner. Granularity for consunption forecast data 1102 may be on a

per -t r apsfLah PNFERStamp¥ FiduRNS depRes dri eﬁ&ﬁ?la@?ﬂé@%rr&iﬁ@bﬁfé@@bbon with
various di nensions 1104. Consunption forecas ata 1102 'may be expressed in

ener gy : d : %:cg@ﬁ i on
dat a 118@0%’{!1@ ?\%pﬂ]@%ﬁfﬁ? gﬁ%%%%b r%fcehg%hromi%\rﬁggn £ ﬁ%r“ggcctolqglﬁmgg%rg uﬁlr(rjf)3 ionuaiaﬁ?]t any
given tine for _a .co ner. Ganpul arit. ) n a per-transaction basis,
o ¢ on oy bnd RS Rt anr e 3Rt 8be e MEerEe SmBn ks RRER AR e
Consunption data 1101 nmay be expr ed in epergy, (e.g., kW), er.age | oad
(e.g., W@,'”%ﬁ‘é%&‘&d%%\’a'%ﬁﬁ.OEBE pPropens iy F0@(5#1‘%9%8'% "&PP'VtF;Q %Sﬁsﬂgﬁq ns
1104 shown in Figure 11 may be used in data structure 1100, or they may be
used i napgdlerchehange sifarneesiviag adp Resignabriot yariousroustesgrpees as brrcdiphnal

di mensi on nmay describe various DR signals and information for both

aut omat of irdodneermisdd DR Asglisdussed Suniter betow tsegmentatmnsoftoppesmefs witkisi bl e
DR signals (e.g. price, load shed, reliability, etc.). An appliance

di mensi arsamyyle gepuEesayifasiitatoihe mpjekii@notendrgy aoosuraptieT dstalfon® besadeui | di ng
(e.g., home appliances, HVAC systens, water heaters, etc.). A custoner

di mensi @nstameripagkude i nformati on descri bing the consuners, e.g., supplied
by a given energy provider. Attributes of the consuners may be extensive,

such as age, [@ffdeRefSANG BGLANC IFRYEE 2, BRRYeQ¥ PBBImay also include a step 204 of
determining an energy consumption index for a group of energy consumers other than
those in the sample group. In some embodiments, this other group of energy
consumers may include the remainder of an energy provider’s customer base, or it
may include only a portion of such a customer base. In other embodiments, this other
group of energy consumers may include energy consumers other than those served
by the energy provider. Further, in some embodiments, both groups of energy
consumers may participate in a DR program (e.g., they may send and receive DR
signals and DR response signals), and in other embodiments, some or all users in a
group may not participate in a DR program. In additional embodiments, process 200
may include a further step of determining an energy consumption index for a group of
energy consumers other than the groups of consumers described above. For
example, process 200 may operate recursively, by using aspects of an energy

consumption index to apply to a group of energy consumers, and using an energy
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status, incone |evel, .nunber of appliances, nunber of occupants in hone, .
time and |l ength of commute, nunber of vehicles, use of an electric vehicle
("EV'), average occupancy (e.g., hours at honme, etc.), working hours, DR
program st atus, house type (e.g., insulation type, exterior walls, etc.),
home area or volunme, residential location (e.g., country, region, city,
street, etc.), and owner versus renter status. A tinme of year dinension my
indicate a tinmeline extending into the past or future, and it nmay represent

attri buggssiHstbrAmdEL fom HeNdrBup \SﬁéKergS’%bnsQr%b% tolaBpINRSS fisther ighslipcet or

versus weekend, etc.). Atime of day dinension may indicate information

regar di pg i dibe day (e.g., in mnutes or hours), with attributes
i ke ho%e%&&fg?ﬁg@%mm (rmorni ng, afternoon, evening, night, etc.). A

(oo ool si IR oSt RTiPonedtS ity 2elliRe o e BV b o el | s

various types .and nmagni tudes of. pr.ecipjtation. | ocati on di nensi on may
i cat SoETIBH En BRIy SUTMTRION S Eler Aoys obenaoy sapSuneR ABRStRE:
[074] Data fromstructure 1100 may be anal yzed and graphically represented
in vari ipseiayike samelesYOHPWERY Irﬁwi\fe eAMpgringL altrikuiee of eres9@WuPiissed above
wWth respect to the energy consunption index. As shown in Figure 12, a

gr aphi cabnswpersseith altilnieg pbanethgr rouprof gprslimentsh For ARagpbe whez01, 1202,
and 1203. Using OLAP cubes, users nmay query data sources (e.g., data

st r uct ucenduiriérsfaremebimgmted a4 Hisqussad abavedvitnreiermbt ital Figens Booaisumsaraer .
Various hierarchies nay be devel oped for a data source (e.g., hierarchies
of nontfh oM@?K)upd@My be@dmpReE with doRdgmatd Pvdrigharasbu®in fdhes @ ensBirferor
attributes of a dinension (e.g., "weather) to be anal yzed. [75] In

some empad PN fy s ATBABOAMEIS 3 BRSPS BhEUFEH B WHoNPDRSleshOndghtai t at e

managi ng the data. For exanple, Figure 13 depicts one exenplary

hi er ar chj r i i . i i 01 may
nave. onananiEeHEtate SR, o GBnHRoR rdabe, e RN shd 0
relationshi p. _anon isrensi on data 1301. Oxher hierarchies may al so pe used
o manadoamE e PR «dPuned B3V EraPhigh i REAEE BT

anal yzi ng the dat a. 76 n so enbodi ments, COLAP cubes may be
heor pordeb BTG gl sRIssMSts ke SHBe SER D PR PnARSASBERA Ty b
created for areas of interest to a user. A dashboard may contain charts or
di al s ase®aindeeal s eReEdrayidecheustpiies RasktaaPorHAD ofgych austo@er Ro$Rr | i nks
that users may follow in order to analyze data in a nore in-depth nmanner.
| n ot hecossveismmitse/ved Pthednesgyrarovisieri eice dn aome erbvagdimesiss mulipe f aces
(e.g., graphical user interfaces accessible via an internet or intranet

connect icasipmes uyest 8t maydresussainoirapresant a grdup dffeensuldess. For exanpl e,
users may sel ect dinmension(s) they are interested in analyzing, and filter

the data as ¢3g]r eHor bleenpleBy exe@pRirpEampld @dupehiy ogspiiss 10,0e0i nt er f ace,
in order for preconfigured access to the interface the next tine they use

the i nt @phaGfers! &t%@'ﬁ%u%tﬂ?ﬁ&i FERL &%, 1, GO DO CH RARhES é@\){acp@y Qﬁ%ﬁéﬁbtyed based
on the data accessible in the interface. In other enbodi nents, schedul ed

reports SWdQ'e Hrifh fasRto@ N cd Meinfkts g{i@gﬂﬁea%@)l%%rédbe Sbﬂgz%égér?@rs fays

al 'owi ng an energy provider or thir y eat'é an rchi've snapshots
or ovi de e Beminehtq ol NN SorhRr TuBR o 2 T 2ER Ry F3Pe s oo
f)?L;‘(":%ﬁg&?gm%gégg?gysgﬁﬁiu?@t@n%ﬁ%o?”F8r” gxaor;lp[g?trhee §OfO gounrgﬁh%#ss may

be found to fall between the 90" and 95™ percentiles of energy efficiency, based on

their use of energy saving or recycling devices. The 10,000 consumers from the

sample group may be compared with the remaining 990,000 consumers within the
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C#, Java, Lisp, Visual Basic, Python, Perl, F#, etc., or inplenented in a
program such as Mcrosoft Excel (r). The tools may be based on the types of
data descri bed above, such as DR response data, indicator data, enriched DR
response data, energy consunption indexes, DR capacity, and consunption

f orecasts. [ 78] One such tool is a demand pl anning tool, which may
provide a highly granular (e.g., per-transaction) view of energy
consunption data. Such a tool may receive real-tinme or near real-tine DR

r espons endrfyeprbligBy s eNSEARF Basé@ SanteddrrastciRiictRedh B fRSHoNpSs nitafise Based
on energy consunption index factors, such as |oad before receiving a DR

o a DROSIAITERR (47 Felle PN HpTioh, Pa7 by SRPHARREH fprhnigepond

to a DR signal, consuner denman noni

di scuss V. Y t her p ni i LNty or ecast
tool - TRYQ BB Ensuporuipdnd Sl tiseP R cBfteliBh b B et BNed "t a
fromconsuners, as wel]. riched DR se d .. One functign of this
ool g 8 GcaisHees Hihisre SeuSRe RS BT PErasaytisra oyt ent B saced
on the energy consunption indexes for various consuners, this tool may

pr edi ct SBAEPRSUBBI MR ithe samedudtoner AyRm§l fropeinesampie 8K Ubhi ¢

| ocations, thus enabling an energy provider to adjust the price or supply
of energy tolGfedt FigurelO cepresenisioon dxemplary depictionsf @ pragedsel 0eeft ed on a
per-custoner, per-segnment, or entire consuner base level in terns of

cust onredeteypéning ao&neagy, cdrisuenptioR isdegnfal a great bEenergpdobsumsrs aher than
[ 80] Figure 14A depicts one exenplary enbodi nent of a graphical

r epr esefficdlel i thd 48AIe0droa p € IFgycasNDTNH &P el Reds duURc @ By dtBins aiday 106071 efast
tool. Graphical representati on 1400A may include both intraday forecast
data 14¢HHeaHof@yation engine 1002, and a data mode! 1003. Source systems data 1001
may include various types of data, such as data identifying consumers, DR response
data, utility meter data, weather data, etc.
[065] Process 1000 may include a step of retrieving source systems data
1001 for a consumer outside of a sample group, for whom neither enriched DR
response data nor an energy consumption index have been determined. In some
embodiments, influencer data may be available for consumers outside of a sample
group. Some or all of source systems data 1001 may be used by index propagation
engine 1002. For example, index propagation engine 1002 may compare source
systems data 1001 with data for consumers within a sample group. In some
embodiments, the index propagation engine may use database software, which may
be written in SQL, .QL, CQL, COQL, XPath, MDX, QUEL, DMX, etc. Based on
sources systems data 1001 and comparable data for consumers within a sample

group, as discussed above, correlations may be determined between the consumer

outside of the sample group and one or more consumers within the sample group.
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ahead forecast data 1402. Intraday forecast data 1401 nmay represent a
consunption forecast for a given day, and day ahead forecast data 1402 nmay
represent the follow ng day's consunption forecast. A vertical |ine 1403
may represent the current time, and may nove rightward in real-tinme. The x
or "time" axis may be represented in hours, or in another time interval,
and the y or "consunption" axis may be represented as a percentage of
output capacity, or as an actual |oad level (e.g., kW. G aphical

representati RTS6}40@}% QGIE’éLﬁ'h@fdodtgldE'tﬁW@séfﬂpié@}bG@hﬁa%/ BdaésighéPMdicators

approximately 9730 amto 2:30 amthe follow ng day, “i ntraday consunption
w | | g Vi I

repr esel(l%lgt’ :E’ Eélpéf%gg,&é Péspngst?%thQ@% @5@Bﬁ%%%%ﬁerggkﬁgﬁge%’g%@?yé%%ov| si on
to align th forec sted en can urrptl 14B depicts
one- ex oS =Py PIEGAM ATiBF 108 PSR SAMiBRPm g B b abbBToR Wer gy
consunption data i intraday forecast tool. In additjon to intraday

for ecas§aﬂ'&’!eag'?&'91nr£ﬁdea%\'§'”§ faatfaré»rfeﬁ%Gcaﬁya?ei@yés'é%?*a%ﬁ.seaw le group
representation 1400B may include post DR forecast data 1404. The post DR

f or ecasimayathan beosseddn dgta medet o efpresssa gansumpliproforesast. SR consunpt i on
condi tions, which may be run pressing the Optim ze DR Signal button 1405.
For exanppebilit@pﬁoﬁamazteamakt@mlmmmma.leit%fompe cohggeer.a si nul ation
software routine, where optimal DR signals to send to consuners are

det ermi ned byog?] oj kresomg eitbadimpate| theatste uodey pey I pigRestegral ecnenorul d be
expected to have on energy consunption. In sone enbodi nents, the DR signal

resul ti mgorkFadtashleBRithorLieas difdahsodd Okort aimMe sih (RO BFDEITREASsHo iAday
forecast data 1401 or day ahead forecast data 1402 may be chosen as the

opt i nal F@ré'ﬂ”ﬂ{e éd?ﬁ%ﬁ%glon vy DF@céﬂa%WtP%rQ@é 1 4y Q&Eépébr%ﬂﬁ'@)tttﬁlﬁ%’a

present e user wt cific actions correspon ng to a gliven

si gnal, d%léfﬁxaﬁ?eggéeﬁtyf% 8£tﬁ logsig%ﬂ'canttfb[ lﬁée%clh% 8@%% ﬂ%mtahfs Qféc?' gnal ,

the ti sent e nmagni g., In price or

request ,t uce onsu n) t he DR.si naI, etc 0 atign of
oR st gndfenayCrasFRR T R einal P wealr oo dalea (e
conditions, .a cost curve %ssom at ed i th ener rovi sion,, the revenue of

t he eneN@?r‘é@t@W%Feprﬁ%‘%‘t imension dgta QQ"f @PFH& Y p¢ diRk H?gatdé‘é?! 5‘?'39“&3 as
strategi c energy icing tool. This tool may facilitate an energ

provi dedirgengien ﬁﬁ%a@qurmun@hn@hhedawgabkﬁhéﬁhﬁaestrmrem sdpf data mﬁ@mﬂmﬁlybase or
for segnments thereof. One function of the strategic energy pricing tool nmay
be to ahasieysevepaliforns|fasexample, e fdemwhd stdragtsnompke scheroasidiier s and
determ ne optimal pricing levels to nmaxim ze revenue at any given tinme. For
exanpl e strubieird obsucieschestia amd theewaygiy wieiohitite datartbey asmtairsmeg bguner
segnents using variables such as price or tinme, allow ng energy providers

t o det egidgiicdlfeeprdsenterl (@5.] &3 A CUAR Bl T® HscuSdediRiBENDb&IIWY consuner s'
price elasticity and appropriate pricing l'evels, an energy provider may
mor e ef fect i ysdgy b@in%@“e%e?dr]ﬁcdr&%ﬁ%bmﬁdé&sﬁ’gié{%supﬁ e SitnlTunel gyupl factors
such as customer loyalty or custorer attrition dition, e tool may

det er mi %%ér'lﬁar?[ﬁeegémﬁg g@b@;ﬁ‘% e BERAhHEY {F@a‘{nﬁ‘é‘k’e% rﬂaygg%see é@tfdrge

ip
bet ween consu given a cé I'nener Ieve"? Ener gy
providers ma aI SO pProjec ctiv eness of bot tic .and dynam c
D1 o1 ng LeiBredsie R feimpar L HRaRngT gagqoaﬁemp?ﬂn,ae&& Fobn. by
better neasurin d pl anni for consu rice elasticity, ener
provi deSXample E’%SQEPQ qe&agh'(‘ﬁFeﬂ‘%ﬁf G’aﬁ'ﬁ)ﬁ&?% tGONPY@PERR ¢ X@%n‘ﬁ‘%ﬁs t hat
reflect strategic pricing schenes. %83 Fi gure 15 depicts one
exenpl asgeRARFRI RNV ProYisiimptydw foreqasks Ehe ¥eiies fege obinflaepesrcdataer sus
consunption chart in a strategic energy pricing

and energy consumption indexes may enable energy providers to answer questions

such as: For all locations and all consumers, what will be the average DR response to
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tool. G aphical representation 1500 shows the daily energy consunption for
a consuner segnent with the Custoner Type of "Foxtrot," as a function of
price. The price elasticity curve 1501 may intersect with a certain
consunption | evel and certain price |evel, such that revenue is nmaxi m zed
at the intersection point 1502. Using this tool, energy providers can

anal yze the sensitivity of various segnents of consuners to the price of
energy, and determ ne optimal pricing |evels for each segnent. [ 084]

Anot her [OR aigRbN" v e mdnth BN GXRPRIST? OWHa0RInd ofltbAsdimerl griRips s ee et
effect of potential expansions in DR prograns, or the introduction of new

DR pr 0gihRfE-skRsi64Vd0RRg SaRr anS’rﬁﬁé,ié?%hé’ﬂ@'ﬂ%i%xﬂﬁé%ﬁh@@ﬁwreé%lé?,t00' nmay

hel p energy providers determne the degree to whic expansion wl |l
result i I I 8N [.on to DR

G anal s DB Y TR efis iy a8 Wi RS AU oL e FRRATE S
participating_i.n rQor. may, be_seqgnent ed, as, di scu d above, and
ner gy EBHEAYNghPARABREZS ) Wbk BRI AT T ov 3% e BORCaIcRa: ProgtLter s
in a potential new service area, in which DR program has not yet been

i mpl enedtieh PragiABevilhPEhe Bwshgtistenb Autng AderaoPRs FGé%%@k’@&PaV‘,’h%ﬁde the
segnented as al so di scussed above. Based on the segnentation of both sets
of cons giteiaitieshgtwern hercasiseiesh that have gigngg ipda thisiuegrem® Yiihet Kied akeen
them energy providers may be able to project the energy consunption

behavi oDR&igoehshavid beisent twg tpshedtli GV mdwrirngetheirext dhears, Bod vehiampl e, based
on correlations in influencer data between existing consuners and potenti al
new congyRslirmersashoditbit Oy seh0107d§Yhatdgvelebbamarge efffiincl/ve neghwattipateriiaw
consuners woul d be very receptive to DR signals, and woul d exhi bit

si gni fi ¢aRthevadhieid! a_\rﬁdndg B OGS BVnSRDRIGRYErS Rsad oA the!BeAndYs iRfenBiyysi gnal s.
[85] A further planning tool is an energency nmanagenent tool. One function

of the QERLGRBEIN ggg&@aqgmtgtéh%'r%me@w&s%ﬁmela%w%nﬁﬂa ndfRah @bt ed

activities to performin order t0 prevent or mtigate enmerdgencies In energy

provi si g r outage, equipnent failure, excess production, etc.).
The too?gsr#aoilsglsl% ?érn]ﬁl ude features that involve DR signals, which can help

an energy provider _brin n_ener rid back online after. a failure.

[86] Figure E%égaepﬂﬁuée gﬁge&?@%'ﬁéﬁge@mﬁﬂ@nﬁqr ”rﬁﬁmbﬁé?blémwgrranagerrent
tool 1600, which includes transm ssion link nmonitoring data 1601 as well as
a DR si GRESUPREIHARRIEI 10 FORSIER BHoIRss! daiashiP2eAnd ﬁﬂ? ERRaY faeemstl i nk
monitoring data 1601, energency managenent tool 1600 indicates that, for
Distri b@ﬁga 6B asawell askaniqys dioensiongdd 041 siaeh aswgatheodoeatione Pt signalg under
normal conditions, however, Link ID 1003 is experiencing a breakdown (e.g.,
| oss of applande, éing dfiday, tiDeld@ar, arekpstamnec i ConsunpdiverdatgdriDdad. Accor di ng
to tool 1600, and the Re-routing Link data, energy fromLink ID 1006 may be
di ver t edohsurhptidn fPESast daty t02, tapidrBR chpabilityforycabl ¢ata 110Bmaiy rdprédantar e
experiencing, at least in part. In addition, DR signal recomrendati on 1602

i ndi cat e tfatatAed sthehak 1900. 19 38maaHbsdRiches, _CEHélthﬁd?emé@'st faw be sent
to consunmers in order to alleviate the overload in Link |ID 1006. The

magni tuq%Qfathﬁf{Q:t'aEgHiﬁ RRAsEHKAN 108 rhs gé%gg@%&@ﬁn@g@ eeerg?y be sent

i medi ately unti root cause of the overlo I ssue resol ved.

|0 sore SABAILIRIL e LIgABSLLNARN ) il B DRSS Al gaked by

t he DR si gnarﬂbrecom’rendah on ction _ i gur _
CUSt OEr g i Be MRS g RuRRAS HTRRALTEN fom Uil S5y bR, 1603 18
etc.

[070] DR capability forecast data 1103 may indicate a given consumer’s

propensity to respond to a certain DR signal. In some embodiments, the granularity of
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may cause one or nore DR signals to be sent in accordance with DR signal
recomendati on function 1602. [87] Another planning tool is a

pl anned event nmanagenent tool. This tool may function to assist energy
providers in planning network mai ntenance or equi pnent replacenents. In
sonme enbodi nents, this tool indicates when consuner demand is expected to
be at its lowest (e.g., during weekday nighttine hours in May). Based on
such indications, energy providers may plan to perform network maintenance
or equi prepipdiRy AsreoRdttdatd had3 hEasd o Bl ransatticdbbadid Wit osalfhe fdrmes, i n
order to mnimze disruption of energy provision and mnimze the |ost

' evenue egby R e Aeshdd Wi vafoS OB SRAR MUK STHERRg@IRERMS IS BRMY send
consuners DR'signals 1 ndicating that energy provision nmay be disrupted
limted e ' tivi 88] An
additioﬁgﬁé%P§£§#%§Q¥%%$Hﬁgggﬁ e %ﬁ-ﬁf£%§g§§ﬂ%§g%%é¥béK@é&“ﬁp?yggmer is an
expressi on of power savqg onapomeg notgggnétat d. This tool may provide

hi ghl y §FRIFGPEY 2R EFHRIEET CBEpACTRY °F STBERSES hPE" ¥&¥Scust omer or aggregat e
| evel . Among_ot her things, this toaol naY roject the capacity of an energy
provi der to ¥ eaSeneBPREgN tserasteetah Q?f}mam%e bermistiopiregardingdke
signals to certain consuners. For exanple, based on consuners' energy
consunpfrenastad exerdy eamsomption Sfiaonenminr Geanid arity foDRnsspwiipn yorg¢gast, an
energy provider nmay conpute the projected change in energy consunption that
sendi ng dsfzet102 mapRkesirya ples-traosactiond asis; eithuorer linediol Bath logical desect@re
benefit of the negawatt capacity tool is that it nay hel p energy providers
under st anh vtaious dirbernsions 9104.UCHhsurAplidn foyedast daty EEEREMEY hBLERPrésBRAN
energy, and thus energy providers nmay address current or future inbal ances

i n | oad ghBre@i( RN EREY), AVRFaWY Ibad TBY. fI@¢] letd.at e tradi ng energy-based
commodities or securities, and may hel p achi eve higher | evels of efficiency

in energy prgjr?gjg)?&?g&gﬁpﬁ%aﬂé‘;‘bsﬁdﬁéwrﬁlmiﬁfb?ﬂéw%éioﬁrrp érgﬁr'tﬁe%ﬁﬂ%‘f"att

capacity in ¢ _ cent age rcentage of total
out put ) ’coRéanBti& 5t éﬂyl Si(/erqﬁ%%%r a consumer. Granularity may be on a per-

transaction basis, with one line corresponding to every time the consumption changes.
Consumption data 1101 may be expressed in energy (e.g., kWh), average load (e.g.,
kW), or in another manner.

[073] Some or all of dimensions 1104 shown in Figure 11 may be used in
data structure 1100, or they may be used in combination with other dimension data.
For example, a DR signal dimension may describe various DR signals and information
for both automatic and manual DR signals, as well as the various types of possible DR
signals (e.g. price, load shed, reliability, etc.). An appliance dimension may represent
various appliances in a consumer’'s home or building (e.g., home appliances, HVAC
systems, water heaters, etc.). A customer dimension may include information
describing the consumers, e.g., supplied by a given energy provider. Attributes of the

consumers may be extensive, such as age, gender, education fevel, employment
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[89] In some enbodi ments, the negawatt capacity tool may present a
graphi cal display of negawatt capacity and an associated cost for a utility
conpany. The cost may be the cost savings to the energy provider from
reductions in energy consunption, the cost of providing energy (e.g., the
cost of production and delivery), the cost of supplying energy in another
energy nmarket (e.g., a neighboring or nore distant geographic area), etc.

I n such enbodi ments, a user nay detern ne what inpact a change in negawatt

real i zakjis, Wﬁdbn'ﬁ@}éﬁbep'huﬁﬂ)%tr of Bpsplﬁddcew Méhb&esfoccBpaMaih hiRgawRktarkRpaci ty
versus cost, energy providers nay nmeke cost-effective decisions about where

to supplapanef Qé(mm‘ﬁ(‘t“é‘tnu'n"?d]/;eﬁl venﬁr@@' 68 bP Hl%%ir}’c véhucl&"‘(‘@?/“ﬁl%ggf?qége energy

provi si on prograns € enabl € an ener pro

effectivel n. ene a ICI n._ener gy
spot - maPredeeney 8. MyGoal Bl deyr 8§< BB SRR B a R A e Rt Vo
tabl e arrange |nterface 1700 for viewn matt capacj ta. Pivot
tabl e af eanfféﬂiﬂm S PAEr IS, fiy: BAMS-TE8 O JoNIis GSoReTIE SR TPR) or o
sim | ar data managenent ram Users may sel ect various pivot table
fields feg1coppliry, erfsgtonemgaatsgresy et@} admpwies| vgssusTeBter gialusi Awinegef yeaful ti ng
pi vot table 1702 of the data. In the enbodi nent shown in Figure 17, users
may Vi edinérsior gwydndicatzeatinelnelaxtendinDdaniorthe pag0adufuse, and it naiys, on a
city-by-city basis. In sone enbodi nents, as shown in Figure 17, the cost
associ argurevetratitidutea sucheaye  moaihaeickk, day, glate, thigirlegs slay indiestenue from
| ost sales) nay be indicated in pivot table 1702. Pivot table 1702 may be

cr eat ed vbasedvakepBestchi o ReRA de'@@maeuﬁao@ maysiaBicBRSInfoPmatibe régegingcont ent ,
and transm ssi on of DR signals) or exanple, in Figure 17, the DR pr ogr am

i's 'tfgéjflr?l@tcﬁ%@aa)@&eg Ok Fid &g bf‘ﬁonﬁjsﬁa%m §ttrﬂb¥.@é”s lnﬂégr&@?ﬁ;%dl ment s,

pi vot tabl e arrangement i nterface 1700 y 1 nclude

graphic t | g

o1 anni ngopbshPAGRTR, ahefhodhc fradnd. s b &8 %ermd'cawhﬁn%%%% 2 ener gy
provi ders to.achiev st C and conso ed per,s ardi ng al

b °t her v v febudS: rhitfi? 8%%&?1% L8 FHTBRR Ty Rebf B <o each
of the tools des r|b d a ove conprise J]inks to such to

hol i sti Er%ﬁﬁué%(ﬁ!“g eﬁasp\f%@eﬁttwsa@%wegdftU% QLél Fi“?—ﬁ'@' E’t”- dﬁ?
intranet pages, or may be presented as software run locally or on a network
by a usécation dimepsion mayHedicatenheicophnentwEountpie regiparait ok Fragieka skil | ed
in the art fromconsideration of the specification and practice of the

i nvent i éanglirmet.osed herein. It is intended that the specification and
exanpl es be considered as exenplary only, with a true scope and spirit of

t he i nventi of073@i nPatartiowadtedtilry 1106 ria) bewnalyzed ahdgragHically répresbated

i ntended that the enbodi nents descri bed above nmay be conbi ned as

appr opr iy griolsuesyd. hohe kaah Wagsthat opae CRmrodiheE Rias@ycldeet $BAvE itnot her

enbodi ment .
respect to the energy consumption index. As shown in Figure 12, a graphical
representation 1200 may be created with OLAP cubes 1201, 1202, and 1203. Using
OLAP cubes, users may query data sources (e.g., data structure 1100 from Figure 11)
quickly and in a multidimensional manner. Various hierarchies may be developed for

a data source (e.g., hierarchies of month, week, day, hour, etc.), thus allowing each of

the elements or attributes of a dimension (e.g., “weather”) to be analyzed.
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VWHAT IS CLAI MED | S: 1. A conputer-inplenmented nethod of anal yzing
energy usage, conprising: receiving demand response ("DR') response data

froma first group of energy users; associating the DR response data
with influencer data, stored in a database, regarding the first group of
energy users; determ ning an energy consunption index for the first

group of energy users, wherein the energy consunption index conprises:

a val ue of energy consunption before DR data is comruni cated to devices

correspondi nI7p t esdnhé Snb@tRentsf diftR@ERYY dEi8 sy be structured in order to
facilitate managing the data. For example, Figure 13 depicts one exemplary
hierarchical structure 1300 of dimension data 1301. A dimension 1301 may have one
or more associated levels 1302, which specify the hierarchical relationship among
dimension data 1301. Other hierarchies may also be used to manage dimension data
selected by the user and the user’s goals in analyzing the data.

[076] In some embodiments, OLAP cubes may be incorporated into business
software. For example, a dashboard may be created for areas of interest to a user. A
dashboard may contain charts or dials associated with energy consumption data, and
may include hyperlinks that users may follow in order to analyze data in a more in-
depth manner. In other embodiments, OLAP cubes may be integrated into users
interfaces (e.g., graphical user interfaces accessible via an internet or intranet
connection), such that users can interact with the cubes. For example, users may
select dimension(s) they are interested in analyzing, and filter the data as desired.
Users may store preferred settings for the interface, in order for preconfigured access
to the interface the next time they use the interface. In some embodiments, custom
reports may be generated based on the data accessible in the interface. In other
embodiments, scheduled reports may be run based on the data available in the
interface, thus allowing an energy provider or third-party the create and archive
snapshots of the data.
[077] Various tools may be developed to assist energy providers based on

the types of data described above. The tools may be software-based, and may be

implemented in one or more of numerous programming languages, such as C, C++,
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a propensity of the first group of energy users to alter energy consunption
I n response to DR data; and a change in energy consunption, after DR
data i s conmuni cated to devices corresponding to the first group of energy
users; and establishing an energy consunption index for a second
group of energy users based on the energy consunption index for the first
group of energy users. 2. The nethod of claim1, further conprising
establishing an energy consunption index for a third group of energy users

based og# DevANSSEWiS RN BHRE PYthdnneeN, Fretbher fRSIBRENE PR PlogPafstikh User s.
3. The method of claim1l1l, wherein the first group of energy users conprises

a sanpl &s4fiBHRoRIEXBNEY TlcStoblRdhai?h§ HaEBd BRARL Bige¥tof AatPBe&iBEeYpBlgYI der’ s
cust oner base.

such as DR response data, indicator data, enriched DR response data, energy

consumption indexes, DR capacity, and consumption forecasts.

[078] One such tool is a demand planning tool, which may provide a highly
granular (e.g., per-transaction) view of energy consumption data. Such a tool may
receive real-time or near real-time DR response data from consumers, as well as
enriched DR response data. Based on energy consumption index factors, such as
load before receiving a DR signal, load change after receiving a DR signal, and
propensity to respond to a DR signal, consumer demand may be monitored and
forecasted as discussed above.

[079] Another planning tool is an intraday forecast tool. This tool may receive
real-time or near real-time DR response data from consumers, as well as enriched DR
response data. One function of this tool may be to provide energy consumption
forecasts for a given day. Based on the energy consumption indexes for various
consumers, this tool may predict energy consumption throughout a day in certain
geographic locations, thus enabling an energy provider to adjust the price or supply of
energy to meet target consumption levels. Forecasts may be created on a per-
customer, per-segment, or entire consumer base level in terms of customer type,
location, time, DR signal, weather conditions, etc.

[080] Figure 14A depicts one exemplary embodiment of a graphical
representation 1400A of energy consumption data in an intraday forecast tool.

Graphical representation 1400A may include both intraday forecast data 1401 and day
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4. The nmethod of claim1l, wherein establishing the energy consunption index
for the second group of energy users conprises correlating energy
consunpti on behavior of the first group of energy users and energy
consunpti on behavior of the second group of energy users. 5. The

met hod of claim 1, wherein the energy consunption index for the first group
of energy users further conprises a period over which energy change

persi st ed. 6. The nethod of claim1l, wherein the second group of

ener gy WREAS fdrecast RS ¢402f Intiaea D&*fér’ébaﬁrdaﬂ@mm BB/ 1@YrassRt 8.consumptior/-  The
met hod of claim11, wherein the response data conprise a val ue of energy

CONSUNDE4 B8 ota BRENURY! Sfd BAY bhend forecastSratdl PRoFRid)ApRlsehl fem 1, wherein

t he |nfruencer pa consist o east one o condltlons

locat!ogqllogx}rﬁoiggg% gﬁéél{rg@ HrEre it H%?ﬂuéé%ﬁé”?ﬁoéRw'ay%p?é‘s%h%e%‘lﬂ?e‘hﬁm 'n

the fir USErsS.

time, and may move rightward in real-time. The x or “time” axis may be represented in
hours, or in another time interval, and the y or “consumption” axis may be represented
as a percentage of output capacity, or as an actual load level (e.g., kW). Graphical
representation 1400A depicted in Figure 14 indicates that, from approximately 9:30 am
to 2:30 am the following day, intraday consumption will be higher than for the day
ahead. Among other things, graphical representation 1400A may assist a user to plan
for actual energy provision to align with forecasted energy consumption.

[081] Figure 14B depicts one exemplary embodiment of a graphical
representation 1400B of energy consumption data in an intraday forecast tool. In
addition to intraday forecast data 1401 and day ahead forecast data 1402, graphical
representation 1400B may include post DR forecast data 1404. The post DR forecast
data 1404 may be the result of a simulation of energy consumption conditions, which
may be run pressing the Optimize DR Signal button 1405. For example, Optimize DR
signal button 1405 may trigger a simulation software routine, where optimal DR signals
to send to consumers are determined by projecting the impact various types of DR
signals would be expected to have on energy consumption. In some embodiments,
the DR signal resulting in post DR forecast data 1404 that best approximates intraday
forecast data 1401 or day ahead forecast data 1402 may be chosen as the optimal DR
signal to send. Further, a View DR Details button 1406 may present the user with

specific actions corresponding to a given optimal DR signal, such as the type of DR
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9. The nmethod of claim1, wherein the energy consunption index for the

first group of energy users is displayed in a star schena. 10. The
nmet hod of claim9, wherein the energy consunption index for the first group
of energy users is displayed in a three-dinmensional cube fornmat. 11.

The nethod of claim 1, wherein the DR response data is comruni cated between
devi ces corresponding to the first group of energy users and a third-party.
12. A system for managi ng energy usage by | everagi ng denmand response ("DR")

o Us e B e O oy uoar o M eacond

dat abas & si-Rlb8% YNfih BRES BF relitiedt {0738a08E BOndRptidr) BF 1 BRRiGhal EAET Ghe
optimization of DR signals may be based various types of data, such as the weather
conditions, a cost curve associated with energy provision, the revenue of the energy
provider, etc.

[082] A further planning tool is a strategic energy pricing tool. This tool may
facilitate an energy provider's optimization of pricing, whether for an entire customer
base or for segments thereof. One function of the strategic energy pricing tool may be
to analyze price elasticity or demand elasticity for consumers and determine optimal
pricing levels to maximize revenue at any given time. For example, the tool may
estimate energy demand among various consumer segments using variables such as
price or time, allowing energy providers to determine the price elasticity of consumers,
By determining consumers’ price elasticity and appropriate pricing levels, an energy
provider may more effectively balance the incentives to adjust prices in view of factors
such as customer loyalty or customer attrition. In addition, the tool may determine the
effect DR signal programs may have on the relationship between consumption and
cost, given a certain energy demand level. Energy providers may also project the
effectiveness of both static and dynamic pricing schemes as part of various DR signal
programs. In addition, by better measuring and planning for consumer price elasticity,
energy providers may be able to enter into more competitive energy contracts that
reflect strategic pricing schemes.

[083] Figure 15 depicts one exemplary embodiment of a graphical

representation 1500 of a price versus consumption chari in a strategic energy pricing
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. users; a conputer processor coupled to the first database and the
second dat abase, the conputer processor associating the DR response data
with the influencer data, the conmputer processor further determ ning an
energy consunption index for the first group of energy users and
establishing an energy consunption index for a second group of energy users
based on the energy consunption index for the first group of energy users,
wherein the energy consunption index for the first group of energy

consunekso| C BraphisSiSepresentatiod 16804 Ros tREalY chEISWEREIRPtGeTHL DR data is
comuni cated to usage devices corresponding to the first group of energy

users: - consumér SRRV HBIoLAmEL 5o B PURIAL BSOS P8, Ahker

energy consunpt i I'n response to e I n energy
CONSUTPL 0001 AT o 4807 ol BRTTUR' i £ e SBAGGHARY) 5% 5% bERgRNd ng
price level, such that revenue is maximized at the intersection point 1502. Using this
tool, energy providers can analyze the sensitivity of various segments of consumers to
the price of energy, and determine optimal pricing levels for each segment.

[084] Another planning tool is a DR expansion tool. This tool may model the
effect of potential expansions in DR programs, or the introduction of new DR programs
in new geographic locations. Among other things, this tool may help energy providers
determine the degree to which DR expansion will result in consumers altering their
energy consumption in response to DR signals. For example, in certain embodiments,
consumers currently participating in a DR program may be segmented, as discussed
above, and energy consumption indexes may be determined for the consumers,
Consumers in a potential new service area, in which a DR program has not yet been
implemented, may be profiled based on various influencer data, and segmented as
also discussed above. Based on the segmentation of both sets of consumers, and the
correlations in consumption behavior found between them, energy providers may be
able to project the energy consumption behavior of consumers in the potential new
service area. For example, based on correlations in influencer data between existing
consumers and potential new consumers, an energy provider may determine that the

potential new consumers would be very receptive to DR signals, and would exhibit

significant variability in energy consumption as a function of DR signals.
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13. The systemof claim 12, further conprising a conputer server coupled to
the first database programmed to receive DR response data fromthe usage
devi ces corresponding to the first group of energy users. 14. The
system of claim 12, wherein the first database and the second dat abase
conprise the sane database file and are housed in the sane hardware unit.
15. The systemof claim 12, wherein the first group of energy users
conprises a sanple group of consuners that are representative of an energy

provider's cgH5pEA fRAREr planning toclfs ad BAesySiE tahagdnémidal. oherein the
energy consunption index for the first group of energy users further

conpri S ncRoR i@erﬂ\\%ﬁden‘é’?ma?%ﬁ{ém 15MYEL O &S 8behBfhe optimal DR-felatEde

system claim12, ere second group of energy users Is a subset of
the fir bR Sérfo?ﬁle%%déﬁgrp?event or mitigate emergencies in energy provision

{e.g., power outage, equipment failure, excess production, etc.). The tool may also
include features that involve DR signals, which can help an energy provider bring an
energy grid back online after a failure.

[086] Figure 16 depicts one exemplary embodiment of an emergency
management tool 1600, which includes transmission link monitoring data 1601 as well
as a DR signal recommendation function 1602. Based on the transmission link
monitoring data 1601, emergency management tool 1600 indicates that, for Distribute
Node 1a, Link IDs 1001, 1002, 1004, and 1005 are operating under normal conditions,
however, Link ID 1003 is experiencing a breakdown (e.g., loss of power) and Link ID
1006 is experiencing a power overload. According to tool 1600, and the Re-routing
Link data, energy from Link ID 1006 may be diverted to Link 1003 in order to resolve
the problems both Link IDs are experiencing, at least in part. 1n addition, DR signal
recommendation 1602 indicates that a DR signal of “Load Shed against Future
Rebate” may be sent to consumers in order to alleviate the overioad in Link 1D 1006.
The magnitude of the planned load shedding is 35%, and the signal may be sent
immediately until the root cause of the overload issue has been resolved. In some
embodiments, the destination of the DR signal is also indicated by the DR signal
recommendation function 1602, which, in Figure 16, is the customers served by Node

2e. In some embodiments, an Execute button 1603 is provided, which, when pressed,
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18. The system of claim 12, wherein establishing an energy consunption
I ndex for the second group of energy users conprises correlating energy
consunpti on behavior of the first group of energy users and energy

consunpti on behavior of the second group of energy users. 19. The
system of claim 12, wherein the DR response data conprise a value of energy
consunption on a per-device basis. 20. The systemof claim 12,

wherein the influencer data consists of at |east one of: clinmatic

condi ti ﬂf@cd&@&iﬂe%”hm@ﬁ@lbﬁl@?naﬁ td bduéwSn saberdanus Wit DX R{YaPr an energy
consuner in the first group of energy users. 21. The systemof claim

12, Me;&ﬁnﬁgﬁd&gﬁ{ﬂﬁcw$mtion index for the first group of energy

users is displayed in a star schensn. 22. The system of claim 21,

wh . h : : : .
G st ayed | n0t by ABGHRHBRERAR HBASE HRindd Byt indeifhe oot “TFigibol 01 1S
claim 12 V\herei n, the, et ween

devi ces MY HBSHBHG 415" %n%@ﬁgﬁigpgﬁﬁﬁéﬁ%ﬁgw%g%ﬁ&e@agﬁ%o%eﬁtﬁS&%pbar ty.
replacements. In some embodiments, this tool indicates when consumer demand is
expected to be at its lowest (e.g., during weekday nighttime hours in May). Based on
such indications, energy providers may plan to perform network maintenance or
equipment replacements that impact energy availability at such times, in order to
minimize disruption of energy provision and minimize the lost revenue of network
downtime. In some embodiments, energy providers may send consumers DR signals
indicating that energy provision may be disrupted limited during such maintenance or
replacement activity.

[088] An additional planning tool is a negawatt capacity tool. Negawatt power
is an expression of power saved or power not generated. This tool may provide highly
granular negawatt capacity forecasts at a per-customer or aggregate level. Among
other things, this tool may project the capacity of an energy provider to decrease
energy consumption by sending out particular DR signals to certain consumers. For
example, based on consumers’ energy consumption indexes, or on consumption
forecasts or DR capacity data, an energy provider may compute the projected change
in energy consumption that sending specific DR signals to certain consumers will likely
have. One benefit of the negawatt capacity tool is that it may help energy providers
understand their current or future ability to decrease consumption of energy, and thus

energy providers may address current or future imbalances in load in an energy

33



24. A conputer-inplenented nethod of managi ng energy provision, conprising:
determ ning energy planning criteria for a group of energy users, wherein

the energy planning criteria conpri se: a forecast, created using a
conputer, of a propensity of the group of energy users to alter energy
consunpti on; a forecast, created using a conputer, of an energy

consunption of the group of energy users; and
network, may facilitate trading energy-based commaodities or securities, and may help
achieve higher levels of efficiency in energy provision. The tool may measure an
energy provider's negawatt capacity in energy (e.g., kW), as a percentage (e.g.,
percentage of total output), or in a similar manner.

[089] In some embodiments, the negawatt capacity tool may present a
graphical display of negawatt capacity and an associated cost for a utility company.
The cost may be the cost savings to the energy provider from reductions in energy
consumption, the cost of providing energy (e.g., the cost of production and delivery),
the cost of supplying energy in another energy market {e.g., a neighboring or more
distant geographic area), etc. In such embodiments, a user may determine what
impact a change in negawatt realization may have on cost. By allowing users to chart
negawatt capacity versus cost, energy providers may make cost-effective decisions
about where to supply energy, what levels at which to supply it, when to change
energy provision programs, etc. The tool may enable an energy provider to effectively
engage in energy arbitrage operations or participate in energy spot markets.

[090] Figure 17 is a depiction of an exemplary pivot table arrangement
interface 1700 for viewing negawatt capacity data. Pivot table arrangement interface
1700 may be based in Microsoft Excel ® or a similar data management program.
Users may select various pivot table fields 1701, filter the data by certain fields 1703,
and view the resulting pivot table 1702 of the data. In the embodiment shown in
Figure 17, users may view the negawatt capacity during December 2009 for lllinois, on
a city-by-city basis. In some embodiments, as shown in Figure 17, the cost associated

with certain negawatt capacity (e.g., the loss in revenue from lost sales) may be
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a determ nation of an actual energy consunption of the group of .energy
users; determ ning an optinmal |evel of a factor regardi ng energy
provi si on based on the energy planning criteria; and determning a
signal to send to receiving devices of a target group of energy users to
achieve the optimal |evel of the factor regarding energy provision.

25. The nmethod of claim24, wherein determning a signal to send to

recei ving devices of a target group of energy users further conprises:

?Sﬁ g;tm gﬁ'rdgﬁagacé ]gwgigggfgglaﬁs'?rzg ;naik/oﬁ@br%eﬂxbzt Palde dreset \Haled dRvdpeesicaiRt he
programs (e.g., schemes for the type, content, and transmission of DR signals). For
example, in Figure 17, the DR program “C" is indicated as one of filtering elements
1703. In some embodiments, pivot table arrangement interface 1700 may include a
button 1604 to graphically represent the data in pivot table 1702.

[091] Another planning tool is a halistic DR explorer tool. Such a tool may
enable energy providers to achieve a holistic and consolidated perspective regarding
all of their DR initiatives. In some embodiments, this tool may comprise each of the
tools described above, or may comprise links to such tools. The holistic DR explorer
tool may be presented as one or more internet or intranet pages, or may be presented
as software run locally or on a network by a user.

[092] Other embodiments will be apparent to those skilled in the art from
consideration of the specification and practice of the invention disclosed herein. Itis
intended that the specification and examples be considered as exemplary only, with a
true scope and spirit of the invention being indicated by the following claims. Itis
further intended that the embodiments described above may be combined as
appropriate, such that features of one embodiment may be used in another

embodiment.
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determ ning the target group of energy users to whose receiving devices to
send the DR signal; and determning a timng schene for sending the
DR signal to the receiving devices of the target group of energy users.
26. The nethod of claim 25, further conprising sinulating an effect of
sending the determ ned type of DR signal to the receiving devices of the
determ ned target group of energy users in accordance with the determ ned
ti mng schene. 27. The nmethod of claim 25, further conprising:
sendi ngwRhaTdstaranvmEsl|g:ype of DR signal to the receiving devices of the
determined target group of energy users in accordance with the determn ned
timng scheng; A computer-implemented method of analyzing energy usage, comprising:
receiving demand response (“DR”) response data from a first group of energy
users;
associating the DR response data with influencer data, stored in a database,
regarding the first group of energy users;
determining an energy consumption index for the first group of energy users,
wherein the energy consumption index comprises:
a value of energy consumption before DR data is communicated to
devices corresponding to the first group of energy users;
a propensity of the first group of energy users to alter energy
consumption in response to DR data; and
a change in energy consumption, after DR data is communicated to
devices corresponding to the first group of energy users; and

establishing an energy consumption index for a second group of energy users

based on the energy consumption index for the first group of energy users.
2. The method of claim 1, further comprising establishing an energy

consumption index for a third group of energy users based on the energy consumption

index for the second group of energy users.
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receiving response data fromthe target group of energy users' receiving
devi ces; and determ ni ng whet her the energy consunption of the target
group of energy users changed in response to the determ ned type of DR
signal that was sent to the receiving devices of the target group of energy

users. 28. The nethod of claim 24, wherein the factor regarding
energy provision is the price of energy charged to the group of energy
users. 29. The method of claim24, wherein determning an opti nal
level of a fgctme rh@@@ﬁ@f'&ﬁmrﬁnlervﬂ]\ér@h@wéﬁr@@rduﬁéﬂtﬁfergpl]@éﬂs%% REgEM ni ng
a price elasticity for the group of energy users. . The net hod of

claim Zﬁam}fﬂb?@%'gp cﬂ%ﬁﬁiﬁ,%ggﬂggt ee"r@hf&%htdtﬁé@f aﬁf er% ést | rtOQfdeF QRE(HNg ener gy

provi si on Ing a denman city or the group
of ener gy _users.

4. The method of claim 1, wherein establishing the energy consumption index
for the second group of energy users comprises correlating energy consumption
behavior of the first group of energy users and energy consumption behavior of the

second group of energy users.

5. The method of claim 1, wherein the energy consumption index for the first

group of energy users further comprises a period over which energy change persisted.

6. The method of claim 1, wherein the second group of energy users is a

subset of the first group of energy users.

7. The method of claim 1, wherein the DR response data comprise a value of

energy consumption on a per-device basis.
8. The method of claim 1, wherein the influencer data consist of at least one of:

climatic conditions, location, customer attributes, and housing type for an energy

consumer in the first group of energy users.
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31. The nethod of claim 24, wherein determ ning an optinmal |evel of a .
factor regarding energy provision further conprises sinmulating an effect of
i ntroducing a DR signal programinto a new market. 32. The nethod of
claim 24, wherein determining an optinmal |evel of a factor regardi ng energy
provision further conprises: determning the existence of a problemin an
energy provision network; determning a type of DR signal to send to
the receiving devices of the target group of energy users in order to

al l'evi at e t hg. mhelthetodrbfichemen ert@yeinny efbr)y ddEURIbKon index for i firdihe
met hod of claim 32, wherein determning the type of DR signal to send

further W&éﬁgggg%% Bis@%@%d% Bigaachenpl of energy load to be routed

fromafg area 1n the en provi sion network to a second area in the
energy provision networKk. 34. The nethod of claim 24, wherein
determning an optimal level of a factor regarding energy provision further

compri ses det,gr (01 gy 81 URR'Y. W52PER Bl Lo RS BoRT RETE e frt

group of energy users is displayed in a three-dimensional cube format.

11. The method of claim 1, wherein the DR response data is communicated

between devices corresponding to the first group of energy users and a third-party.

12. A system for manading energy usage by leveraging demand response
("DR") data, comprising:

a first database storing DR response data received from usage devices
corresponding a first group of energy users;

a second database storing influencer data regarding the first group of energy
users;

a computer processor coupled to the first database and the second database,
the computer processor associating the DR response data with the influencer data, the
computer processor further determining an energy consumption index for the first
group of energy users and establishing an energy consumption index for a second
group of energy users based on the energy consumption index for the first group of
energy users, wherein the energy consumption index for the first group of energy

CONSUMErs comprises:
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35. The nethod of claim 34, wherein the negawatt capacity is graphically
represented as a function of cost.

a value of energy consumption before DR data is communicated to
usage devices corresponding to the first group of energy users;

a propensity of the first group of energy users to alter energy
consumption in response to DR data; and

a change in energy consumption, after DR data is communicated to

usage devices corresponding to the first group of energy users.

13. The system of claim 12, further comprising a computer server coupled to
the first database programmed to receive DR response data from the usage devices

corresponding to the first group of energy users.

14. The system of claim 12, wherein the first database and the second

database comprise the same database file and are housed in the same hardware unit.
15. The system of claim 12, wherein the first group of energy users comprises
a sample group of consumers that are representative of an energy provider's customer

base.

16. The system of claim 12, wherein the energy consumption index for the first

group of energy users further comprises a period over which energy change persisted.

17. The system of claim 12, wherein the second group of energy users is a

subset of the first group of energy users.
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18. The system of claim 12, wherein establishing an energy consumption index
for the second group of energy users comprises correlating energy consumption
behavior of the first group of energy users and energy consumption behavior of the

second group of energy users.

19. The system of claim 12, wherein the DR response data comprise a value of

energy consumption on a per-device basis.

20. The system of claim 12, wherein the influencer data consists of at least one
of: climatic conditions, location, customer attributes, and housing type for an energy

consumer in the first group of energy users.

21. The system of claim 12, wherein the energy consumption index for the first

group of energy users is displayed in a star schema.

22. The system of claim 21, wherein the energy consumption index for the first

group of energy users is displayed in a three-dimensional cube format.

23. The system of claim 12, wherein the DR response data is communicated

between usage devices corresponding to the first group of energy users and a third-

party.
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24. A computer-implemented method of managing energy provision,
comprising:
determining energy planning criteria for a group of energy users, wherein the
energy planning criteria comprise:
a forecast, created using a computer, of a propensity of the group of
energy users to alter energy consumption;
a forecast, created using a computer, of an energy consumption of the
group of energy users; and
a determination of an actual energy consumption of the group of energy
users;
determining an optimal level of a factor regarding energy provision based on the
energy planning criteria; and
determining a signal to send to receiving devices of a target group of energy

users to achieve the optimal level of the factor regarding energy provision.

25. The method of claim 24, wherein determining a signal to send to receiving
devices of a target group of energy users further comprises:
determining a type of DR signal to send to the receiving devices of the target
group of energy users;
determining the target group of energy users to whose receiving devices to
send the DR signal; and
determining a timing scheme for sending the DR signal to the receiving devices

of the target group of energy users.
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26. The method of claim 25, further comprising simulating an effect of sending
the determined type of DR signal to the receiving devices of the determined target

group of energy users in accordance with the determined timing scheme.

27. The method of claim 25, further comprising:

sending the determined type of DR signal to the receiving devices of the
determined target group of energy users in accordance with the determined timing
scheme;

receiving response data from the target group of energy users’ receiving
devices; and

determining whether the energy consumption of the target group of energy
users changed in response to the determined type of DR signal that was sent to the

receiving devices of the target group of energy users.

28. The method of claim 24, wherein the factor regarding energy provision is

the price of energy charged to the group of energy users.

29. The method of claim 24, wherein determining an optimal level of a factor

regarding energy provision further comprises determining a price elasticity for the

group of energy users.
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30. The method of claim 24, wherein determining an optimal level of a factor
regarding energy provision further comprises determining a demand elasticity for the

group of energy users.

31. The method of claim 24, wherein determining an optimal level of a factor
regarding energy provision further comprises simulating an effect of introducing a DR

signal program into a new market.

32. The method of claim 24, wherein determining an optimal level of a factor
regarding energy provision further comprises:

determining the existence of a problem in an energy provision network;

determining a type of DR signal to send to the receiving devices of the target
group of energy users in order to alleviate the problem in the energy provision

network.

33. The method of claim 32, wherein determining the type of DR signal to send
further comprises determining a minimum level of energy load to be routed from a first

area in the energy provision network to a second area in the energy provision network.

34. The method of claim 24, wherein determining an optimal level of a factor

regarding energy provision further comprises determining a negawatt capacity of an

energy provider.
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35. The method of claim 34, wherein the negawatt capacity is graphically

represented as a function of cost.
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