WO 03/ 084022 PCT/ US03/ 09925 1 ENERGY MANAGEMENT SYSTEM AND METHOD Field
of the Invention [0001] The present invention relates generally to the
delivery wbhmosmorodity, and nore particularly, to a systrem@osioses hod for
managi ng the delivery and usage of a ¢ommodity 5 such as electricity,
natural gas, steam water, chilled or heated water, or potable or recycled
wat er. Background ENERGY MANAGEMENDSYSTEMIANRMETHORt i |ities have
done an excellent job of providing a reliable source of power to their
custoners,, itJ j t}es do this by accurately predicting consuner demand 10
and t hen @ﬁﬁﬁﬂ—h‘%—r\—ﬁ%ﬂ't YEBHON hey have adequate generation resources available to
meet t hat [oéﬁﬁﬂnghe gﬁe%n@mveﬁddnvrela@@ BERGaIfyQh (RAMBVery Bk 8aRARDIRAGHI WRAE duri ng
peak heating ‘an ooling nonths, resulting in a heed for ever increasing
anount s ofarganiatate asyseapaw mythod\for menaging e dehiverp@nd ugage pbalcatemadity cl ear | y
show t hat the r‘ieed for @gubstantial arg)]hlri ﬁf\éj new eneraﬁ' on _assets could
be el i nCBES FlECtaRity. Batel 235, Hedm rriehehilledgsatsd WalsE 5 RAER'E OF 18YH eI m peak
to of f pegkefimes. [0003] The deregul ation of the electric industry has

hei ght ened concerns over power outages, price volatility and how t he
eventual outcone will inpact the econony and our way of life. [0004] For
exanpl e, Badkgnijund\oé thesinventiGal i f or ni a have captured the headl i nes and
anplify hese caoncerns, California suffers from 10 year f 1 oad growth
with no n %]enéﬂré‘glp%ﬁ yi Yljties hp %Eiaﬂﬁx‘iﬁﬁl?PttJOE’BPWé’&d“%/ reﬁ@ﬁﬁﬁ%”.m? nt er net
data cent ' fN - - oG emands
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der egld at amainthas ehstirinigethatf they bavet ddequeag @enarstidn tek@scdscavadabile of meehthiat

eneration assets resulting in _themhaving t t he . th dt
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to their gwrhosehspeakesied domagd asmlypshewdhsat theackd for s batfstantialeasoumtdf of peak

periods by providing a financial incentive WO 03/084022 PCT/ US03/ 09925
new generation assets could be eliminated if there was a way to shift some of the deman

15 from peak to off peak times.
[0003] The deregulation of the electric industry has heightened concerns over power
outages, price volatility and how the eventual outcome will impact the economy and our
way of life.
[0004] For example, recent events in California have captured the headlines and amplify
20 these concerns. California suffers from 10 years of load growth with no new generation
facilities being built to meet the demand. Internet data centers like the one in San Jose
represent unanticipated new demands for power 24 hours a day equal to that of 60,000
homes. State mandated deregulation activities forced the major utilities to sell off their
generation assets resulting in them having to buy the power they used to self generate from
25  others.
[0005] Demand reduction programs and more advanced controls have been proposed to
assist in reducing demand during peak times.
[0006] Currently, utilities do offer demand reduction programs to their customers. These

programs are designed to shift loads out of peak periods by providing a financial incentive



2 for consuners to nove loads to a tine when it is | ess expensive for the
utility to produce or obtain power. Tinme of day rate is an exanple of such
a progr amvo[o308#p2 Anot her type of program of fered by util iPCiTAs03/6992he
traditional Demand Side Managenent (BSM program This type of program
provi des the custoner a nmonthly 5 credit for allowing the utility to

i nt erruptfoposysume tomce 1baRds a timetwieinrit ik deve exipensivg forathk stilityrto prodnggenci es.

[ 0008] While both of these prograns have been shown to work, they each have

their proubsspoweielipre ofdayraieds p spmpleoligh BETE i cul t for customers
o under g OG5 408 BIASAURLORNE 8 HETNI PR o a1

anong the customer b rogr ave a nuch

hi gher pamahgdehzhi @SV peogriiaWahey typ&Shbroltmdl paivirits tie eussaehetanmentbhci sed by
the utility. And, when the utility does exercise a |oad shed, the

r esul t3 ngetedit for allpwing thegttilisy (oeinterrapicRp vep tamaier foads i thete hore derga peaker eby
causing large nunbers of custoners to drop out of the program In

addi ti on, "COTF &N Bsm prograns cannot differentiate between those

consumer spopst Whls ottt theb@pygt@@thfR et showd fo idek,ttheys eachitatve dasix t
while providing incentive credits to all who sign up. [0009] Wile both

time of dprpblemsesTiaredofDdM mtogragrancamy the dfffcalitioy sustemers leaindersiang| | enges
in the ar of custoner satisfaction that .erode their e o An

ddi 11 on, TheGEiPr PRSPTRARNS fdoPaue e FPohr R ab P BE T gs and
t her efpr %S@Pﬁog&n@% the SRR RlrddORa 3% rﬁudmggne_?ﬁﬁﬂﬁi@hﬂkﬂi fale. Hodbl@, PSM on. 20
[ 0010] Thernostats, thernostatic control devices and environnental control

syst ens himaé shede ere sdliompred:;iseddyulicagility. edndreheplthe etdity doessaxefcise atedfly years.
These devices are primarily designed to nse the tenperature inside a
site 1. 04St§ﬁdh%§§'élag%wt%mﬁ‘ﬁﬁﬁfp° & %ﬁ“gg{shn}%,‘mg@?‘f’ PYRAS At i ng
and/ or ai ORfhid O e (#MRe DRograf! Nhadddidors QuEestt DERV el
based on {a}g% @g%%éégﬁgggggbsf?gsng%pls%@el oef rpcogrrn‘ ort. Thére are 25 two main
types of piegiagn chomottdiffrentite/baresen thost@nsiangts tangoréribante aloadeonted, or a

dual control system [0011] The standard single control device can be set
to actd vatnd thogeehatideg towhideBrovingipeeiiye Cf?élétégo ﬁbgﬁ"é‘gﬁé‘ﬂ?ual switch to

sel ect el tgjfh) Wk BOP the oG8y RfosSld DOV BRENAN S (el BVEach gvelesi f ed

tenperatu 0 heat or co tenp | s or rises bel ow or
30 above gHhlenes ipait arckesi gneind sagdfa@ionrthat efodbuthbir asefumess. sipsidditions
attached to both a heating WO 03/084022 PCT/ US03/ 09925
utilities earn little revenue from these types of offerings and therefore look to new
generation as a more economically viable option.

20  [0010] Thermostats, thermostatic control devices and environmental control systems have
been designed, manufactured and placed in use for many years. These devices are
primarily designed to sense the temperature inside a site 1.04 and based on occupant
designated setting, activate the heating and/or air conditioning system or systems to
maintain a comfort level based on the occupants designated level of comfort. There are

25  two main types of design for these devices: a standard single control device or a dual
control system.

[0011] The standard single control device can be set to activate a heating or cooling system
based upon a manual switch to select either system and a degree setting mechanism to

select the desired temperature to heat or cool to if the temperature falls or rises below or

30  above the occupant designated set point. A dual control system is attached to both a heating



3 and cooling system which has two set points, one for the heating system
activation and one for the cooling systemactivation. Wth this type of a
control, woasws®r2sets a desired mninmumtenperature, belrowusos/edv2s he
heating systemw || be activated to raise the tenperature during w nter
seasons, and a maxi num tenperature, above which the cooling 5 systemwl|
be acti vain@doblingdysipmivitcH laspes sdt pomtstamd fogths heatig sgeersaotsvatipf) OriddneThi s
type of tenperature control device Erovi des the og)rc[u%gnt t he conv.elai ence of

not havi rfgr ths spelnasysier eréwatioa; tWi “t‘iﬁéyﬁfe%lfj[? Aot HFNEFIS Y SEUFRD as i s
the case rﬁ}nir}lﬂﬁl tFEl&)qugéé doe?d\ﬂg\lh?chcﬁl@\tldfﬁli?g?%'té}ﬁ wift %#1&93@’3 t? hgsogfupant to
u i chP § e.

define a tenpéra € rarige et ween ey are confortab Usi ng these

two mai n teyp&astuef duegivinteAscasonhamd a hadmulempan@reaaboveavhiclythe icadlingns,
whi ch have been devel oped over tine. Over the years, these sensing and
contrdl dostEmekillhpastingedy drepHetteREeratushYring SUFPREISC3SeRt r act ors to nore

o iy (0B b SRt Rl Bt Bl RRG e EOAPAAE LRERIcRR & 27 1€

cool i ng afpt Welihg 8 mAavdNGelebeeithab tHel Hetifi@obedolina s gsiérheseis dhd Ease efithes et

poi nts based on tinme of day, day of week, and/or 15 externally generated
control sitandatdssingle epuirel| devige canehalkivessthe perupant togdeding; & CMREFEYTetTARgE t hat
is in effect, e.qg...low nmedi i rifi i e W th an
infra-rec]j_eﬁ%ételno _C}Etgﬁ%%ff: C?lﬁlg(f agltft gbnsa%{g tﬁ% Itik/lgsl}g styBacE c%eﬁéh ? §e?r%z;esr%gl re to a
predefper th&e drd Ry vARSSHs, WhidthRaveMes edefopell ode@hs 0D veNtheieas) tése
However, nobst end ‘use consuners do not have the tinme, experience, and/or

access t ceusing andconsril dovices hayekmoveddrems draditiosal biguetakeontragtor@1mpreThe

present invention is aimed at one or nore of, the probl .forth above.
SUNMRRY PRSI /ERAHCES ?Yéf_fzi]o"f”h&’SrYSarés v ingt °rﬁtr%g§}_é‘?1?6‘}li e ion, a
system ﬁgqogﬁhﬁ% WRDAGRIpieddt pints f bo®HRAENE SHdUBolng bs tveil by hivanRg BRt wor k t o
one or re sites. Each site has at |east one device coupled to the

di st ri butdbility e ruiivate thtsrediffierdne aestpointe baksdi anetimo of day,| dily|of wasks diféer ener gy .

25 The system jncludeg a node and a cqontrol system .. The. node i.s upled to

the ap !ﬁ&m%kege“ﬁéR?ﬁé%“tf"gFlgggﬁgﬁoﬁb“t Hee ?/eél‘?‘{p??é‘“gﬁ@&.@c%%!“f? t@?ted to

the deviggi, éff%,@,fkt. OlowS Hi2HRM, ihSeh &WiRkRdadPiotin@rAQORitR A iftStedi Rotidnon

network for delivering to the node at | east one characteristic of the

di st ri butsensorniet aotokatiJaily sets dbeck the tauperataleso aipecdsieppingd pbintbasedynthe t he

device as a function of the at |east one characteri stié:. \{\Q 03{\084022

PCT/ US03/RIgigneg ofsa person in the area. However, most end use consumers do not have the time,
experience, and/or access to data to monitor, track, and use these devices.

20  [0013] The present invention is aimed at one or more of the problems set forth above.

SUMMARY OF THE INVENTION
[0014] In one aspect of the present invention, a system and method manage delivery of
energy from a distribution network to one or more sites. Each site has at least one device
coupled to the distribution network. The at least one device controllably consumes energy.
25  The system includes a node and a control system . The node is coupled to the at least one
device for sensing and controlling energy delivered to the device. A control system is
coupled to the node and distribution network for delivering to the node at least one
characteristic of the distribution network. The node for controls the supply of energy to

the device as a function of the at least one characteristic.



[ 0015] In another aspect of the present invention, a nethod of shifting
energy requirenents froma first period of time is provided. The nethod

i ncl udes wbasmssps of neasuring energy usage of a controlPcedsdgwisee
operated by a custoner, cutting off emergy to the controlled device during
the first time period, and providing a rebate to the custonmer 5 based on
actual en@0Yy] Shviang@hieraaspact ofiché @iesefit irhvenfiom,si rhéthed pdrshifingt dérergyeasur ed
energy usage, and known Pow_er requi renents, {_0016 In still another aspect
of the priea@smenss Eamaoiirst periade fing wiprawded e Thomethedipgrdesihe Stap%%f;ti ng
and/ or coglin L | A J Vicel The
heati ng TR %rrlg %%m%gés%%%hgpg %dﬁﬁbg@tﬁrbﬁa éélr%]%?%é)rls%um u(g hggr ower

di st ri butioeRe ftroREddevitb@udfy the EirstBigiegleribd@hd gamidingotebatelto harestomer
receiving input fromthe user and a display coupled to the control panel
f or vi55uabas9(§) piF actealenergy savingshae ffenetion of e Tigedime period: the megsired e¥ERY ce i s
adapted to receiye a characteristic of the energy being supplied and for

di spl ayi n§2EHénd ﬂ%‘?’%?“é?rir%é‘i“rcen%r‘?kst he display. BRI EF DESCRI PTI ON OF THE
DRAW NGS (916100t &lill @héraér 23sbeast he Eﬁ:s@ft ifveRida, € §RAhosta\devite fud cwhttdllidpe
readily appreciated as the sane econes better understood by reference to
t he fol | omheatingendipt mliagsxﬁmr@thr@rgmmwcue@wsqhdeﬁé@sipfp\e@ﬁ%éﬁteil@ﬁﬂ% th the

i d i wh in. [0018] Fi 1A i f
onor oy i eRiresySrlar SrlishitHecb g dgul oA ATOT "
i nventyl ontherdthslaPitRldedd EHiB] pdRel for RecBiva@lifpitBlohCthe Lidtahd adispry 0bupkie

i mpl enent ation of the energy managenent systemof Figure IA [0020] Figure
1C i s a ftodhe clintrgl pamebfior sispallyqesenting inframagemig teeseryy Terethprpegsiat dendesr di ng

mbodi f th j i on; .[0021] Fi 2A i s a bl ock
0 agr am of HORGEH IESP RoEMGRG R of TE SRV J Wanpisseit o sbfufis et

Fi gure 1Ay,[0021R14c bh 4 &spiBy. 1 s a block diagramof a netering node used in
t he energy managenent syst'em of Figure 1A; [0023] Figure 2Cis a bl ock

di agram of a control node used in the ener managenent system of Figure
1A; WO 03/ 084022 PCT/ USRIEbDEECRBTIONQAF T RAWINGS a bl ock diagram of a

| oad 1C5Ont {08|17]n08ﬁle¥ g(?v%ntlarg]esto %heelglrgsregy invention will be readily appreciated as the same

becomes better understood by reference to the following detailed description when
considered in connection with the accompanying drawings wherein:
[0018] Figure 1A is a block diagram of an energy management system, according to an
embodiment of the present invention;
20 [0019] Figure 1B is a diagrammatic illustration of one implementation of the energy
management system of Figure 1A,
[0020] Figure 1C is a flow diagram of a process for managing energy delivery according
to an embodiment of the present invention;
[0021] Figure 2A is a block diagram of a gateway node used in the energy management
25  system of Figure 1A;
[0022] Figure 2B is a block diagram of a metering node used in the energy management
system of Figure 1A;
[0023] Figure 2C is a block diagram of a control node used in the energy management

system of Figure 1A;



managenment system of Figure 1A; [0025] Figure 2E is a bl ock diagram of an

i npl enmentation of the energy systemof Figure 1A at a custoner site; 5
[0026] Fiwores/o8#22s an illustration of an advanced t her nogcatusdavies,
according to an enbodi nent of the pré&sent invention; [0027] Figure 3B is a
bl ock di agram of the advanced thernostat device of Figure 3A; [0028]

Fi gures JORIG dfigurgr 2Dhis 4 blogktdiagramgofam leace opitenl ynagieowsediio thadenexgyf or t
management control strategy, cording to an enbodi nent of the present

i nvent| oﬁnanféef[l%zsgﬁterf—*l ng%‘r%i& s a graphical illustration of a custoner

accgg 529 Iil%ré‘QE 15941@18& QBm%ff ah p@glgﬁ@rﬁﬁfﬁn&f@%’eﬁé%@@yst&[?%ﬁ ol gur e 4B

|s a gra ustration cont pane of Figure 4A

[ 0031] Filguitea chistonter ditgr aphi caI |IIustrati on of a virtual thernostat of t he
QU of Fi 8ure 4A; 15 [0032] Figure 4D is a 8" aphi cal illTustration of an
occupdncy00dle Bewee rantifustaaipn of an pivanced Igrmesigsisyice; aegerdingHojan 5
second gr i t he occupancy node screen of Figure 4D;

[ 0034] Fi %ﬁ):&gﬁﬁlll?m‘r hlésp‘%%%‘!dlgo?nalg Rical illustration of the occupancy node

screen of[(mm ROuieIB efa ok ggrdibof ({edivhnded ghormodtat desvice of Fagniné BAL
illustration of a thernostat scheduling cal endar of the GU of Figure 4A
[ 0036] Fil8e2% 4lﬁgur§s 83Cg3@p'4’€¢ cgaaphrsullu@taﬂagla@newmpéary [FEPRABIC ANd. @mfem i ng

T ust r arraegron <Bard PHlsly Colnandir b M ortpe RaMHAIET o o

[0038h Fijgers 4Pigie @Agrsad)gta]rpaical illddﬁhtlicﬂ{ 'opra afst@n@roatngawomiﬁg seraen of
the GU of Fi gure Figure 4K is a graphical illustration of a

report smﬂv@dlrmtphme@msemfmm@@ne 4A; WO 03/ 084022 PCT/ US03/ 09925 6
583481}) E L’[a@iﬂj 4]lggurteh %B?ge%h?c%’ ]dtjl?té L{S o;iltaI c%rrlltrglfpa%eldo%ltfllé/ Gb‘f 1rg1611¥e 4{1§ report
[0031] Figure 4C is a graphical illustration of a virtual thermostat of the GUI of Figure
4A;
15 [0032] Figure 4D is a graphical illustration of an occupancy mode screen of the GUI of
Figure 4A;
[0033] Figure 4E is a second graphical illustration of the occupancy mode screen of
Figure 4D;
[0034] Figure 4F is a third graphical illustration of the occupancy mode screen of the
20  GUI of Figure 4D;
[0035] Figure 4G is a graphical illustration of a thermostat scheduling calendar of the
GUI of Figure 4A;
[0036] Figure 4H is a graphical illustration of a thermostat scheduling panel of the GUI
of Figure 4A;
25 [0037] Figure 41 is a graphical illustration of a select day type drop down list of the GUI
of Figure 4A;
[0038] Figure 47 is a graphical illustration of a config alert screen of the GUI of Figure
4A;
[0039] Figure 4K is a graphical illustration of a report screen of the GUI of Figure 4A;



[0041] Figure 4Mis a graphical illustration of a daily electrical report
pop up screen of the GJ of Figure 4A; 5 [0042] Figure 4N is a graphical
i1l ustratworn3mog4oa2 configurati on data screen of the GU of PCRipus/@99d#,

[0043] Figure 40 is a graphical illustration of a thernostat data screen of
the GU of Figure 4A; [0044] Figure 4P is a graphical illustration of a
heat i ng d0040]dokFigutei 41 is afgraphecallluswitionkd aFdagy teanpeiatufeGOp®@T po grsweedQ i s a
graphical illustration of a cooling drop down list of the GJ of Figure
aA; [ 0046 ths E‘IUF@FE’@“{CS“O‘%? graphical illustration of a program participation

Screen Of[ﬂﬁm Cﬁgureqfl\f[ Fét gg@riéﬁ‘;ﬂld}sﬁa 304t ddﬁg%‘}l{cﬁiéfré érrt] ?oﬁ g?@élje&%f

il lustration of uti according to an enbodi t he present
i nvent i onhe GOA4BFidorgdhe 5B is a graphical illustration of an inmediate
supplg screen of the GJ of Figure H5A; [0049] Figure 5Cis a}w r@ﬂr&] cal
1| usBr atD#Z]of Figweohpastnbios) dypianionasacoriepuimstioerenof trdelR of

Fi gure 5% rgq Q] Figure 5D is a graphical illustration of a schedul ed

suppl y scréen of the GU of Fi gure 5A;, [0051] Figure 5E is a graphical

i | | ustrat[oe4B]of Figuiel 40ised paphital ipnagtiamofiaah@mostat ddie sékebn obthe gLofe 5A; 25
[ 0052] Fid:?ure 5F is a graphical illustration of programsumery table of
the GU dfiguEitdure 5A; [0053] Figure 5Gis a graphical illustration of a

LRt f .1 he | ..of [ , j [
G aphi car ol ste B Sare iy iud) oL hhelng athp MBEs ol C A 15 °
and, 190 G35@84Q422 PCT/US03/09925 7 [0055] Figure 51 is a graphical

illustration of a portion of the reports screen of Figure 5H  DETAI LED
DESCRI PTI[09#5)F Figgrel 4Qisna graphical illustration of a cooling drop down list of the GUI of

Figure 4A;
[0046] Figure 4R is a graphical illustration of a program participation screen of the GUI
of Figure 4A;
15 [0047] Figure 5A is a graphical illustration of a utility GUI, according to an embodiment
of the present invention;
[0048] Figure 5B is a graphical illustration of an immediate supply screen of the GUI of
Figure 5A;
[0049] Figure 5C is a graphical illustration of an available program capacity pop-up of
20  the GUI of Figure 5A;
[0050] Figure 5D is a graphical illustration of a scheduled supply screen of the GUI of
Figure 5A;
[0051] Figure SE is a graphical illustration of a find eligible program dialog of the GUI
of Figure 5A;
25 [0052] Figure 5F is a graphical illustration of program summery table of the GUI of
Figure 5A;
[0053] Figure 5G is a graphical illustration of a program definition screen of the GUI of
Figure 5A;
[0054] Figure 5H is a graphical illustration of a reports screen of the GUI of Figure 5A;
30 and,



[ 0056] 1. Energy Managenent System and Methods - Overview 5 [0057] Wth
reference to the drawi ngs, and in operation, the present invention rel ates
gener al | ywom3as®yst em 1. 02 and net hod for managi ng t he delpicrarsys/easds usage
of a commodity, such as electricity,7natural gas, steam water, chilled or
heated water, or potable or recycled water. Mire specifically, the system
1.02 is 4005 alfigurt 61 isaragphicahidlustthebn vl yoraomofithagppons soeeearcd Figues TH.,

el ectricity and natural gas. Wile the bel ow di scussion 10 focuses on the
managenent of the delivery and/or usage of electricity, the present
invention is not limted to such the delivery and/or usage of electricity.

[0058] In general, tR:EASESDE @ﬁrﬁwlza{t}mﬁ@%mqgwustoner (or user)

| ocated at a customer site (In |cat reference nunber 1.04) and/or a
utility ([00&H]cat.ed BEngrgye¥ianaement mfdﬂedind]MGﬁl))dﬂ oOnenvixye del i very or usage
of the electricity to the custonmer's site 1.06. 15 The utility 1.06 may

i ncl ude HBOWIt hwl%éﬁ@l’%? shthsrdraagse ape 11 PRSTYEN, ghegpresent H‘Vﬁmﬁé‘rrekﬂt"ént s,

and/or t LS f t .0 [0059]
The cust erai T8 St D oL S vheiod for, RshE e 80 Verg et o
el ectri C'cbkhnﬂﬁﬁiy, aichl sagectaciey, macdeallgat Ostedrmn, whter,i dhiillst oahetedwheediorent , t he

custoner site 1.04 includes three devices: a netered device 1.08A a
control | egtaagraecytledamteraddors speailieatly, e ayseam (03115 adpptable @ayinage thepgc,

Each devgf Fv%é g%l,\}ls h %neergin 2 %S %%8 (ﬁ gr%f?aggrail%zstW}%l%Qﬁeogelé@ gb&s%ff%s ed in

nor e det Stra eére are our i fferent

t ypegoof fB&Q@SOn]théﬁ}anégehﬁﬂthfﬁm ®liverg aﬁkﬂdleusigel&/%lecmdﬁ?nhé plesendii@erdtiohOB, a
| oad control node 1.10C, and a gateway node 1.10D. [0061] The gateway node

1.10D pr ovndésmmﬂdo\ﬁa@h @thvﬁrtand/@mm@gftw@éwm%é' gateway 25 1.10D and each

ot her n the ewa 0 nd a
ottty Qe o) figdien tre st RRE RS P AR SRR o RS et 3G
only one c‘&ﬁtoﬁl@f:ﬂte (H@l?caﬂ';%\ﬂﬁﬁrelacé)&ﬁnbél andloO0B6tilit§ (iaWated B?f&er@ﬁc)é be any
nunber of each type device 1.08A, 1.08B, 1.08C (including zero). [0062]

The | oad mmatber i ﬁg) wadmage tolyery nr g@gepélhe eh@mm'etg theneustomer zriitaddldus power
1. oaas Trbersly (s b Bariihe e e asnhibyah sRRER RV WRRR T oA ey el so
determ necm%?tﬁe%a"i‘lkm&@%rofgl%lcidéﬁsr%ﬂth@@uitbﬁef@k@ﬁ@ device 1.08A over a
predet erm ned peri od time, e.g., every 15 or 20 mnutes. Information
rel ated t[603%e The&hstnm“mtallsﬂmmmdes latlieany onhadlavwerle(w wimch tdee elgctocitydnat ed
power s a(tj ﬁ:laét\é)%{a ggde 1.10. In the illustrated embodiment, the customer site 1.04 includes three
devices: a metered device 1.08A, a controlled device 1.08B, and a metered and controlled
20 device 1.08C. Each device 1.08 may have an associated node 1.10.
[0060] As discussed in more detail below, in the illustrated embodiment, there are four
different types of nodes 1.10: a load metering node 1.10A, a control node 1.10B, a load
control node 1.10C, and a gateway node 1.10D.
[0061] The gateway node 1.10D provides two way communication between the gateway
25  1.10D and each other node 1.10A, 1.10B, 1.10C and between the gateway node 1.10D and
a utility control system 1.12. It should be noted that although there are only one of each
the devices 1.08A, 1.08B, 1.08C, shown, there may be any number of each type of device
1.08A, 1.08B, 1.08C (including zero).
[0062]) The load metering node 1.10A, in general, measures the instantaneous power

30 being delivered (typically, in kWh) to the associated metered device 1.08A. The load



to utility 1.06 via the gateway control node 1.10D. For exanple, the
netered device 1.08A 5 may be an electricity neter which neasures all power
bei ng supwbios@s4022 t he custonmer site 1.04. [0063] The contcolusagam®21. 10B,
in general, is used to control the coftrolled device 1.08B. In the
sinmplest formthe control node 1.10E may controllably cut off and supply
power to metiesng neder 104 thagelsoaleteimBBEhe toal pewemdsllizered fio theenaternd devi¢eed

device 1.08B is a pool punp 10 used to filter po not sho ,..the
control nb8A PVEEPHE§teENINgH pet HPB’@\%e‘F-g'e 8"‘??535(%&;0 ‘g’ﬁ\h‘ﬁﬁ ﬂwé‘%?ﬂ“%f.

Al ternati , . : : of
thecont r ST1oko YRGnSARAIR, BRAR blmE dHiHRUG SRR &RON{RledDOGlr LRBINISE

[ 0064] Thwe utitigdl. @ik el gareeds cntid Godd h1@f2nEoraixampks, ths ewktdred deoide Iifi8dsur e t he
i nst ant aneous power being delivered to the cqntroll ed and netered device

1. 08C Jandmay Be #bHeFHFiSY MR ybindreasurpsel Pawe belgPUBRHRL 8 Ithe {I§OMET §ifC nay

al so det e{jg%ne the total power delivered to the netered and controll ed

devi ce 1. over a predeterm ned period of tine, e.g., every 15 or 20

m nut es. [006%55] TREBEOlInole 18R, dezebiérhll isZeell toicbiralnlye doyiellaf dediewil ©8B1. 08 f or
which it 1s desirable to control and/or neasure its%}%omer usage. For
exanpl e, Mothesimplag foraythp eonitol gedet-L0B map coptrqilablycubpff ppd sUpRbLRIVST 1S t e
1.04, a pgeoal pu S r r i ch as a
rerri gor ArproRHTRR BRREY USRE KO} Bl I E oA o Y AR A BOGGhury

cof f efo Maked to Klkek a.poblr (nbf SeWn ) HIRGohirélalbdO 1. 16B &edystfiplg ude power, to eheghopl
tel evi sions, stereos, etc. "(P([!B(O)O%] The type of node 1.10 which is used with
a devi ce pumyson endiefpeAbiemati vghy thetdeatrolnedp d d OBaaylre Kartrql overdeatwss phpl e t o

nmeasure the devi.ce's po usage ontrol .the vice 25 or both. In one
aspect oﬂhfﬁgﬂﬁﬂggé%Ymeggﬁ%F@nsgnﬁgﬁéei.T%whgﬁg%ghggbarate_fron1the
devi ce 1-@%64]F01rh@><1@£@|c%mrbln nBaECN . HRY i ©€ gdnePA, iié UTBY tBELERSMEStE thed
nmeasure the energy usage of the entire custoner site 1.04. Thus, a | oad

met eri ng imeidetaficolid Aomry bbimg deliveed & the aentrplled eandi metersd edesise rli BCrpnder

0067]_ Nod .10 i i nt t ith.th dj i
1008 b oenieals B gt 40520y THS1onB GG ofla .tk S R deERIRS RSl 0O
separate Qrﬁ'é'erﬁi%nw}&&tb the mARQB4R8 42811 LRCEVISAT OGRS a pRedeuflned pkodn

el ectric (for retro-fit purposes). Alternatively, nodes 1.08 may be

desi gned afitimererp.fevetyulear 20ombwtesnt egral with the devices 1.10. [0068] The
custorer [n(;%XS]aCI(EIg?igs léjlln(gjI m%)(') lgé [ltcl)lliZCEi r\]Jv(aithsaxr/g/tt)(faprcljo 'dgvzlcé P.E)g?oquh?chuf? ?srdeisirr]a d face
to control and/or measure its power usage. For example, nodes 1.10 may be associated
20  with the entire customer site 1.04, a pool pump, an HVAC system, a water heater, any
appliance, such as a refrigerator, dishwasher, hot tubs, irrigation and well pumps, spas,
coffer maker, etc., or other electrical or electronic device, €.g., televisions, stereos, €tc.
[0066] The type of node 1.10 which is used with a device 1.08 is dependent upon the
device and whether it is desirable to measure the device’s power usage, control the device
25  or both. In one aspect of the present invention a node 1.10 may be separate from the
device 1.08. For example, in each device 1.08 it may be desirable to measure the energy
usage of the entire customer site 1.04. Thus, a load metering node 1.10A may be
associated with the site’s electric meter.

[0067] Nodes 1.10 may either be integrated with the corresponding device 1.08 or be

30 separate. For example, a load metering node 1.10A may be a separate device which is



1.14 (see below). The user interface 1.14 may be incorporated into another
device, such 5 as a thernostat (see below). Additionally, the custoner may
be gi ven womess4oed t he system 1. 02 t hrough external devi cesT/sugtpIas,

nobi | e phones, personal digital assistants (PDA), |aptop conputers,
desktop conputers, or other suitable devices. Such devices may be |inked
to the systuphadltoQR eldcaid meter Kfoeretat-fit purpbses). eAkerndati eely atodes k.08 anayobcher
suitable system 10 [0069] The system ?‘F 1y (]f)urther accessed and
control | e@fswe@ﬁ@ml@mrfﬁ‘ftyreﬁt@gemt%sré}W theidey; C?Snfé face 1.16 (see bel ow).

[ 0070] | ”[é)ﬁ@%]m ?g?%st&ge '?fyl%fég&?rﬁ”ﬁ doﬁt‘é&”thé Istend *P%zh%qéﬂﬁtu%éﬂ if@rede

1. 10A, r I oa control 10C conmuni cat e
wth t he D esayeloodeThe d@Dintedfatednbt ey bampe@bratﬁd inteanothes daticé, svant i on,
the |l oad netering node 1.10A the control node 1 . 10B, the | oad control
node B 10@“&@@0@1@&(5 bedowsy Adstiionallyghs ersipmar may Ds@iNen @5gess 04N YSIHE h

2 met wor k04 Bt R EER SRR b PR B ne P SUERSEDAGE o B

et her net mReiopokaputedd, daskibgp eérﬁpliteﬂ’s;?bﬁl\@thkr sdlt@BlZJdevABs eSactplariges may be
i npl enent ation ofpthe system 1.02 is shown in Figure 1B. In this

i |1 ust r at kinked s dgisyasem 1 WW@‘Q%%‘V fhb’ﬂélesf datTHeRHLT Ather ewitabls Styﬁ%mutl lity
control system 1l.12 via an "always on", secured wired or wirel ess network
1.20 through a cable nodem DSL m)dem or other suitable neans (not

shown)p  Tjpe@e9f | Thé Yys&@l 02Im S)tetfathdr atessdtitindkendréldeineiet wility 0.06 efdvar e
which is stored andy executed on a back-end server 1.22 (see below). 25

[0072] | nutdity inteffasetl. kﬁf(scd”ieelwbsent invention, utility control system 1 12

and the b end server ma ed, b and/ i /o

mai nt ai ne@’%g?f] raapeﬁé?f#{)e pfeser mveﬁtp ﬁ\?q%d ¥t8 %Irér ]iﬁ%?! tﬁe[(g](@gf Access
to the uth&detlywmﬁa S I&ﬁd%foﬁﬁbﬂnob@ L d@mmmah e davaytriolié 1 YOD, 06
through a secure network 1.26 such as a virtual private network (VPN . WO

03/ 084022 IPGHthiBage00T 21 prmn[ eFtjonRbennad meierimgnode 111AA, hyspatpl 1082 may be
0 28, 1T 00b99B1 e foie onilsiomeciofke B0 HoNe ot T dulTb By 8 SaMitg ner Les
L Sy o T
metered andworknt.i8l T ndevirkd. 18, BDe & wirad netsvoak, such as an ethernet network,
or a wireless network.
[0071] An exemplary implementation of the system 1.02 is shown in Figure 1B. In this
20  illustrated embodiment, the gateway node 1.10D communicates to the utility control
system 1.12 via an “always on”, secured wired or wireless network 1.20 through a cable
modem, DSL modem, or other suitable means (not shown). The utility control system 1.12
may be implemented in software which is stored and executed on a back-end server 1.22
(see below).
25 [0072] In one aspect of the present invention, utility control system 1.12 and the back-
end server 1.22 may be provided by and/or serviced and/or maintained by a third party, i.e.,
a service provider, 1.24.

[0073] Access to the utility control system 1.12 may be provided at the utility 1.06

through a secure network 1.26 such as a virtual private network (VPN).



wat er heater. It should be noted, however, that any particular site may

i nclude zero, one or nore of each type of device. In the illustrated
enbodi nenwo oshetsystem 1. 02 al so i ncl udes an advanced thecmasbabekevi ce

1. 30D. Each device 1.30A, 1.30B, 1.30@ 1.30D conmmunicates with the
gateway node or gateway 1.10D. 10 [0076] As discussed nore fully below, the
cust oner [9834jacRemstetacdsheo thysyeemll.(2maybe prosidad kethe customiet throughdhecont r ol
the nodes 1.10 and/or the devices 1.08 through the user interface 1.14.
[0077] Thieacktendisesyerl.35 vigghe mterBetdotf-t or and control the usage of

el ectrici Mﬁ;@’ . nct‘ﬂgﬁlh%llrlfxﬂgg%m%)gglnn%&e?li%éuago R0 P4 d%lg\éiq?&&e&dgxﬁce (I;/br e

specifica eu efine, nodity, 1nplenent, an

engage ONE30A, sHywd Romeele&itp hatePhaghaslddédsvidenBBORY shioSh @ra PHIGRAN or
PROGRAMVS) which are designed to alleviate or reduce eneé%c dermand during

peak per i GHustraid prObRANY A%y PRI} lbad a metarecthenskcontroldgd deyige shoyen asser |

t hrough the user interface : . i i for
one.or o e Btsrdb P Rtaekiss o e Bk BRARY by R R uRnete B b

i npl ement gdredfRAcROp@ofdsitet B the NRMraed edbodigRel, tHeayste@CcOl alssincludes tine
of day, or may be engaged, by the wutility 1.06, as electricity denmands

require. §r0@@ABINCEd rthesmsist ed,CVi&Cthlﬁaﬁhyydeaifﬁo#ﬁfmcdl-}@,sh-ﬁ@@ 1.30D

di scretionary residential |oads .out qof pe emand periods and credit
consumsrsc%‘éu?}ﬁ?[ﬁgﬂﬁgfeegz\ﬁ“f%wq%%ﬂééﬁg%@éd on their actual (measured
& verjd i efo76PNakidehisedsnord fulQMRIGTRIRALIRMer hhh&ceghatigssyser D02bnde

directly related to the cost of the fuel or electricity during the shifted
period. Tisiable BROBRANadd Iconterlshe hedesalnt) ardien the deviges D08 Marpughnthesusgier e
designed to gel i Vﬁl‘ wi thout a variable KWH cost conponent. Rebates for
shifting %Il}}rovi de the consuner incentive versus higher rates in peak

periods. fyd7¥herhe LtfinPROsRAN %&Vhﬁﬁﬁo@?ﬂcﬁﬁ%ﬁml?he rahad of kasadign
(6] a

custoners actual contribution;, instead i xed rebaie. WO 03/ 084022
PCT/ US03/ &8@@8ing 1he ficaidy 9]10 Whd/br the fdeviesscle0&. Mepiegpeafidatly, tha ubhiy ldoval ment of

the present_ invention, a methqod of shifting ener uirenents f.roma
firstlper iiQfH‘eoFlofhif)‘rél}lPleé“eBF’6‘988@%@!‘5‘:?% Omﬁg@wqrnﬂ%ﬂgggog%@n@f”@ﬂmg r

measuri ng f i ; fdrépt  step
5o PSP SLEKOUIAR A PROGRANIS) Wl SRPGEENEE NI ALEE AUREe blrEdt o n
energy 5 Hemiriedudieyipesk perids.i & PROGBRIAM dnmyi aithyert eembndasdry tor wptigat.i ik 1 n a

third step 1.32C, a rebate is rovided to the custoner b?sed on act ual
energy saviehdhroygh temuseiantegace} 141782y herable tojsypscribe or sign up for one or more

optional PROGRAMS. A PROGRAM may be either automatically implemented when
20  apredetermined set of conditions occur, such as time of day, or may be engaged, by the
utility 1.06, as electricity demands require.
[0078] For example, a PROGRAM may automatically shift discretionary residential loads
out of peak demand periods and credit consumers who participate with KWH rebates based
on their actual (measured & verified) contributions. In one embodiment, the rebates would
25  be directly related to the cost of the fuel or electricity during the shifted period. This
PROGRAM delivers the same results Time Of Day rates were designed to deliver without
a variable KWH cost component. Rebates for shifting demand provide the consumer
incentive versus higher rates in peak periods. Further, the PROGRAM provides a variable

rebate based on a customers actual contribution, instead of a fixed rebate.



period, the neasured energy usage, and the known power requirenents. [0080]
For exanple, returning to Figure 1B, a PROGRAM nay be defined to include
all  poolwpuwsps«bnr a given set of customers, e.g., iIn a geagrsapbgoes

| ocati on. The PROGRAM 10 may be furtiier defined by not allow ng the pool
punps to run during a set period of the day. Custoners having a pool punp
may si gn [0979F Withubfsencdie Figure 16.an BROSRBIimTitef theqwesentrinyéntign faonethod
custoner's_pool punp nust. be known apd is.stored within the ste 1.02. A
load cont PoihiipaEneleyJediiensnisZom; & l@gpamOM Fimsr 'soRipEidte BRGERObI ed o

the pool in@HHQﬁ tthéP bﬁqﬁ%as%%ﬂ%%ﬁ%r%ﬁ%g% %ﬁ 48506 Yferard 5 HBRtonhdrfist e

utility control syste e the pool” punp ‘during the first
ti me perigep13ba).| Dheldevivet 1.08 hasadeovnlfd@er mtinge dn a sezasd step 1628, gyergwage of
the pool punp during the first time period to confirmth he 00l punp
is notdr u&fhﬁgwfeoba&]s oath etf cerinphediiiiAapeiads dn aé‘alffg;rt?ﬁ iéizis’ 3 BRAdONt r o

(control ug gv%@ﬁ{t@ tle e based bt ka1 g}fecrgg @?\/19%/3 z{@adfu;xwi(%}ﬂoit feRsiAd set

poi nt's, enperature ranplng an restricting e use of heat
stri ps angerivel tzdngaguretl agagy ofage cnmdrtkskmoven poes répliewents] 0082] I n one
aspect of the present invention, the system1.02 is designed to operate

like a ptR8A] Beraxamplenratyrameite Figyig HBaPROSBANM maay bevdefipedysringIHde %?Iiay to
hi f t k loads but . . hahi : t her,
The. enor obod R8s Riflagiii ehotabioBRY, Bl 0 A R Blom Ao SROBRAM L 120 1

in thg sapRy BB MNEer dsfitddbyCripalowingahe pod) Posips t@npduting.a seOpditld dfnhone
aspect of t%e present invention, the system1.02 records actual interval
data f orday. fustameshhavige opoct pymp meay, sighrip 9ropubsgiibe” de thedRQGBANML Tht n t hat

onUILY, b s LGSR iy S TR e L, 2
e

appl i anceq panalfisud corir6iGlogd 1apElis afeemtegtd] VENOTEBHL&E kDS fido
gateway node 1.10D and the other nodes 1.10A 1.10B, WO 03/084022

PCT/ US03/ p@ep.sThelgadicontol rede IbkIGfeaeivgs addgenl g bp agktyrpoans! system L ng

' i d, .Radi o, F . (RF it el
Commuy caia GrReleht i) PormpdahE BT i ot g Red Bl BSAEEFoc fyger
conput i NgpR, G ABRYY RBageediahEpool pampatiueitd ¥hd9detihe HoRo& B cadignlthanad | y

collect information regarding the health and mai ntenance of the energy
devi ces t poolipuolp is notsugwnguni cat es. Accordi ngly, the gateway node 1.10D and

the ot her ;@gijﬁﬁn%ﬁgﬁ@g@pﬂ%& al%c()) gc’:rfocrfarllnso?tqoz%a %inggle(gor}tr%l SP Mrit(f&tefas) based

on the w
on HVAC systems by modifying thermostat set points, use of temperature ramping and

20  restricting the use of heat strips and secondary stages of compressors (see below).
[0082] In one aspect of the present invention, the system 1.02 is designed to operate like
a power plant, in that it would be dispatched every working day to shift peak loads but
would not operate on weekends or holidays. Further, the energy saved through engagement
of aPROGRAM may be viewed as capacity in the same manner as the capacity of a power

25  plant. :
[0083] In one aspect of the present invention, the system 1.02 records actual interval data
for a given entity or customer, and for each device 1.08 within that entity, or subsets
thereof, as desired. In the case where the entity is a home, for example, actual energy
interval data can be collected for each appliance, and/or selected appliances.

30 Communications between the gateway node 1.10D and the other nodes 1.10A,1.10B,



communi cations channel. Furthernore, the communications can be

bi -directional, and can be encoded. The gateway node 1.10D can further
conmruni cawe 004021 he at | east one server, and vice-versaPCThsogevesvay node
1.10D can thus include a processor antt an Ethernet 10 connecti on.

Conmmuni cations to the server can be via cable nodem DSL, power |ine
carrier nbdedcardbe vnoibé br Wireleksmeaahs, dmtdddinvg medbvaave vinfraté Radielfraquedcy

comuni cations link. [0084] In one enbodi nent, the aL way nhode 1.10D nay
i ncl ude ndDr 9 gthevigdess wpmMmnicapRy MAKOR H“E? ﬁfijU%lﬁEfegVé g%}a F#hBe # RS mat i on.

For exanp}e, hiHt - when
ni nety- si i;?? rcggjglgﬁﬁgéw}ré%tﬁﬁgg%%%%%Dlﬁg%g%%‘gg}ﬁ%%%ébg?ﬁﬁg Qldﬁg%)g%@’ &%‘&'g?es can
be provi dggorasiefl regardihgrthe kediphl end magnalahcaisfige. erergyodeviedsl toswhighiion, i f
a water heater is "on" for _1/3 of the time, historically, a consuner can

get a 31/ cqremapisates.or ACRBHHBakhDepaBHANRWP Hégpera“ésé(}f‘e Hhee 996 t he
wat er heag;f)Aq?i ,1."18 ’fe Z:ag]:jlgé;) %%lﬁéﬁ%edetgtéoqrﬁmﬂﬁﬁf% hqﬁ'%e [Sfhe wited 910@%51 e

system 1. mhy al’s'o 0 recelve e custoner a get goal

for a spegidim@sicition® clik@néloBurtiisriore, the€omitinitatidiideas Y& biedirektiOal raay cahen
nonitor the custoner's usage and send an enail or other notification to
t he cust obeencpded. The gatenayanode hd 8D cem firthereonypunicats wih Bigchg kaastgBgseny§n | be

exceeded duyi.ng the ecjfied t riod. [ ' and
mor ool | UEE RS TRE RGN T LT o s lilp 0e5B LR mRRAKE
advanged ¢dpedivnt Tondeviicions &DMe sEhRr S befialcdble ivdemaDSLL, pewablihd ty to
sense the current indoor tenperature and coul d be enhanced to include at a

mi ni mum  carten mpdeyn, s arothey, bidirectianal wisagher wireless, seenyed perERBINIcHtion; 1.
direction and speed, relative humdity, wet bulb thernoneter, dew point
and | ocal weather forecast data or encoded signals as well as other anal og

or digit a‘oo's, tohe $aBadintent, AR gatdvedy!mdtié PNOD mANHCITE Mb@BANEE Kibwffopccupant
confort. Tnits basic form the syStem1.02 w'll nanage the indoor air WO
03/ 08402 2stE¥iTg RO HESLedulis inforpetiert. Jfop exdmspleg gareavaypoiohdfD aryaivced

e L P R T S N R N e

iovidRAbBG dRdt o @RAAE, cﬁz@fhﬁl&ﬁﬁ%ﬁ Th Bn€ ARkEAt®i on Wi th
t filte

heati ng, @ohgﬁ&'a%&zcaﬁﬁé‘g _ ! _
danper an resh air 1 nput ducts, electro-static rs and ionization

devi ces tif ameaterticater oot fdr ldhdf Gieitimen bistaricallgwadonsymertae geyst/Bmebato2 may
o o nt alch ATHE A3 PRUR MGIRB GPAELIOEE RIAAPGF AR DBYES PRIBE |0 FOH 11 one.
based on yser pgﬁjiin{é%l_m ni mum and maxi mum val ues for confort
20  [0086] The system 1.02 may also be adapted to receive from the customer a budget goal
for a specified time period, e.g., one month. The system 1.02 may then monitor the
customer’s usage and send an email or other notification to the customer if it is determined
that the specified budget goal will be exceeded during the specified time period.
[0087] As explained above and more fully described below, the system 1.02 may also
25  include an advanced thermostat device 1.30D. The system 1.02 may have the ability to
sense the current indoor temperature and could be enhanced to include at a minimum,
humidity sensing, outside temperature, UV intensity, wind direction and speed, relative
humidity, wet bulb thermometer, dew point and local weather forecast data or encoded
signals as well as other analog or digital inputs used in the calculation of and maintenance

30 of occupant comfort. In its basic form, the system 1.02 will manage the indoor air



indices and price of energy indices. In a nore el aborate inplenentation,
the system 1.02 nay also have the ability to switch energy types e.g.,

el ectri c wereswssgas for environment 10 heating and woul d @csaseavm®?24 he
ability to switch suppliers based on t3he asking price of the energy
supplier serving the location if the services of an energy broker are
utilized.temp&@@sl. Usingthe opsigratenhaficet! kgstqun awpetst the systam il OA mayhilsogyanagan 1. 02

bal t in f act . First, th yst 1.0 i.nt ai th
v T onmel o QY DLBBRARY b f1e it By-cooleTi BF oAU LAY TRREIRNR val ues
at | east lﬁe%ﬁn%?ﬂﬂ%d@{? I?diﬁ&‘Hng%ﬁﬁlg%ogﬁﬁggmﬂﬁﬁgin]&nﬁlﬁch@rp%ﬁ dAHipedaddy and

air quality. Second, e syst vary these acceptable paraneters
based, onfreh air inputidouis) elecserstatieffilwechndriedfieation clegicephoi npaxipiesomicerhand

historical data (the gathering and retention of which is_descri. | at er
to achi evi@d?ﬁea‘éipfgqaﬁiﬁng %FY%&%Im%’omﬁ“%@oh@.OPF:Batﬁ’inlo??f dléesﬁ‘:’\!%‘g%gack to :
the cust Oémgronﬁlgﬁalsc%galﬁghijng?%sg{ﬁﬁg el%'{%%?ntai"rﬁﬁ@?ﬂirﬁlﬁﬁ t {ueoﬁunﬁﬁﬁﬁ gyd uni ts

(energy units as use ere exanples: kilowatt 20 hours, BTU s,
Ther s, agifqullitesorditions basedtonaet defineé diininamdambmaxiimume valoes fof comfrat f or

each of the |oads nonitored and/or controlled by the system1.0 d would
have the iaBices and Rrise of epIEY iIngiek: h@traplleééﬁb@%%mé?%fﬁa thegystemelfcti on of

time and s i 3 t.al: L de : g%m i er ages
for any de %éh%\gerﬁhggﬁlﬁt ntsﬁdll%ﬁf: %%rg)( §{p9§éés.gwelle?&1§§ef§??gc tﬁﬁéﬂgé?tegyof each
ener gp Unhdatif®AslwBdd BR6 hpet the abiktydo pwiteh wpplitet biske dn drediskivig pacgeofbe dai | y
cost for any user defined period as well as nonthly totals. The system 1.02
may  per nénergyrapphtrsrving Baieoptioniddng Servees ¢ieRCREREY Bikseareatibeift s f or
energy. T, tem1.0 noni t or g J j di bl e
o er 03 i OPREVE' Gif finpa oY Rl RistBRE S SFrelt 202 Garalobt o BRfhafY

oppor t uni ta¥tob FIRKEtheOdysRat 110025 miatht &S tiRMefdtdnnit@s wichin aBuewe dafised ed
econom c results. The system 1.02 nay be capable of controlling | gads 30

beyond i t aceptiblemmimanagsheanimpomealicsd At ledst faréeraparatisrand 6pwHd bapxpandethgement

t WO 03/.084022. PCT/ US03/,09925 14 using t ' i
© bchnl uel RECURIALY £ FEAHT, Steonfnt st ide 1R AT SR RER b EcoREE 1 1D,
may al SO FRAAGRYs YaSRObh apRthikihRek ub@ldefingd prefeterds, pREE Pointsnint hisserpal and

interface with energy unit suppliers via a conmunications channel. The
system cdats bk gathietihg bed rgeatiandofavhichds descabad Buer) ihp¢hievende PPEEWES or s f or

i i 2o SRAFORBRARLEBAeEE oFs PoBEelear R P tarer Sl bR g ¢
TR Bt PR Sy RS RIS av ot lontar Lo
20  hours, BTU’s, Therms, and Jules but is not so limited) used as a function of time for each
of the loads monitored and/or controlled by the system 1.02 and would have the ability to
report back detailed consumption data as a function of time and summarize these details
to provide, at a minimum, daily averages for any defined period, monthly totals, as will as
track the costs of each energy unit consumed per period and provide detailed and average
25  daily cost for any user defined period as well as monthly totals. The system 1.02 may
permit the entry of daily, weekly and monthly budget amounts for energy. The system 1.02
may monitor usage and provide visual and audible alerts if these amounts are being
exceeded, thereby providing the opportunity to make corrections to system settings to

achieve desired economic results. The system 1.02 may be capable of controlling loads

30 beyond its primary management function of the environmental air management systems



[0089] In summary, and as explained in detail below, the system 1.02
supports and provides a wide array of monitoring and control points

i ncl udi ngwoXo/0840090] - \Whol e house interval netering; [O0PCI/USOMACS

t hernostat nonitoring and control; [0B92] - Sub-netering and control of

ot her major | oads (such as punps and electric water heaters); and, [0093]
- Net nmetesing)thefsameafcbaehicviodaing geshaijueo indl cantral tae a wmm atanege dsset s.
15 [0094] In one enbodinment, the system 1.02 s d n rovi de

noni t or i nRfiAAY fewtiony It"bqullsé’j’ﬁ?na%éﬂgort @’dg‘rac Noia ‘teg‘l @gff YrpLagivAC
syst ens, { I ot di nment,
the syst egn@lﬁéﬁﬂggéﬁl{hd%@%ﬁgﬁ? Slrl &arfao(s:t ?ﬁﬁ%%nsa%%nﬁadei\‘/ﬁ%}g&?mpl ch
require esmk@k witl g locateattld ntetly()zt)mhglashe ;ﬁrﬁ&ﬁ&}rs Tdramsdeding and m@Ragisg " al ways

on", connecting the nodes 1.10 to the util a/c control 20 ?qystem 02. This

al | ows t hige §9L§tceérﬁn9! types PBCTEF&Y\Hn%tQﬁEdWhH?‘b omamiged togwillhs distapyted(abng
managenent of 1.
to know eX5CH ‘3/“’ rg’v}vzsggﬁnqaﬁ Qg%§)sa%§\? 8{5{%&?\%}? rxg%&élgizc Rﬁgsrlﬁepg?%y{llmﬁgyendogse

devi ce 1.R8amlto theCatiadoRbticn bfor distéidbe &ideh iklshwg.Odhe utility 1.06 to
aggregate that load up to a circuit, sub station or to an ot her desired
conbi ned (08891 In Suremany; land yis EXDlgingdyin tdstaiebelayse dier $Yéteﬁbé@é BPPYELERhphi ¢

areas 25 and. ﬁ&?r%ﬁ%aor}dé%%%agag&gérxmli)%gmgfstlhaﬂ%héer| fl _cati on of control

requests SV ar e utility 1.06 can then

pass fiet ajgoed) lmlm&@idtéﬁﬂtm&éﬁ@g on to the back-office billing prograns
at the utility where credits can be applied to consuner bills comensurate

wi th thei W%bhtmtmmost@towﬁqonngaa@mm@ aspect of the present

i nvention stem.1. 02, has d.c ontr

renot e gewgﬁ’gl g‘é’ -P5iS5ERE AYd QPR ‘gfem%ﬁﬂaé?})c/}i)?(g( BﬁPEWB l?fﬁgecélﬂ Sepv\,hl ch
WO 03/ 084ﬁ%r CII{&JSO3/ 09925 15 may be located at a consuner site 1.04.
Just as the sy$temcan nonitor and verify load control reductions, it is

equal |y cp08B] eNef memring forieffgeti i mpagehen@f distributed goperagion esrotse gener ation

capaci t 0097] In sti]l th t. of th .

yor ohd 1. BBOA1 Tispe eripedimem g oisma DG e BESI APV TPy (sBgE and ftrl

addi tionale gl & ?H ael .,S%Pa[%béct %aoe § st%?%&t&%eﬁ&“a‘nﬁ%ooﬂp% (iequi res
an increage N ctiTta supply, eutl Ity 1.06 wll be able to review

current edfna).tk aadthecehbodiment, thé) swstenr 1.82 pravides Inadnitoap@aaf myst; ifi netrall,
| mredi at e Supply Request. Using
devices which require energy, e-g., electricity or gas.
[0095] The system 1.02 is “always on”, connecting the nodes 1.10 to the utility control
20  system 1.02. This allows the system 1.02 to provide much higher levels of monitoring and
management of loads. The ‘always on’ connectivity allows the utility 1.06 to know exactly
how much load is available from each participating end use device 1.08 at a customer site
1.04 and allows the utility 1.06 to aggregate that load up to a circuit, sub station or to any
other desired combined total. The utility 1.06 may target specific loads or geographic areas
25  and manage demand more closely by getting verification of control requests as curtailment
commands are initiated. The utility 1.06 can then pass detailed load curtailment data on
to the back-office billing programs at the utility where credits can be applied to consumer
bills commensurate with their contributions.

[0096] In another aspect of the present invention, the system 1.02 has the ability to monitor

30 and control remote generating capacity such as photovoltaic systems (not shown) which



the system 1.02, the utility 1.06 may conmmand one or nore custoner sites
1.04 that neet the specified criteria, e.g., or enrolled in a specific
PROGRAM wo opossede their power 10 contribution to the sy®cenmsss/moeer
generation supply. The gateway nodes 15. 10D will conti nuously update the
system 1.02 with current demand information in the formof available
messages. manht lacatedntratomnmeakivan d.0di Tist ps dfei dysteniatan, mermtor ed pcléfsldmdad to a

system operator, to help them | ocate_the best su 0,C 0098]
In one en%B’HPH@HPCtB’F‘S’tlhlﬁ cgpalbLrAPapls P MAPEATING (5P gfkh&wdivﬁf‘bﬂi 8’01 16 and
t he user 1.14 may be provided through a web browser (see

bel ow) , S%é'rﬁraggﬂﬁéﬁ er 'et Expl orer, available from M crosoft Corp. of
Rednond, [0d91 Iingshumno{h@ﬂ%]act'lafehmpﬂekdnt jhvientia@r, ﬂwcsyst:bmlBOEmyO\di Emluniyit}t he
capability to define Power Sup Progranms (PSP _o R?A“(Iﬁ% ‘t]he system
1.02 and ﬁ@ﬁ xresrasdyo E?ﬂt}F%FS@&BQ‘iléP‘F%ﬁ@Ct&ﬁ@ SUBI?IVCEP&?‘W Fhedﬁ Y CI pat e
inthe P e I

i nt erfacw }Qn%ya{?ll lﬁg%:é%% ?]ﬁ,ctng SF@%‘\?E@%@%%% OFﬁlﬁgggb][eggrl%rﬁ%aﬁ}e system

1.02 may @dghﬁw aa0 calpepotsomeair all bethat dapadity il adbnrnediste ISapply Reljyesa SSsigmn

devices 1.08 that apply to a specific PROGRAM One or nopre substations
and/ or C|i’ﬂél§}'&t‘§n1i93yth5é‘tlil¥§’cll QRiBgy GPmMmRRA PIFOIPRETERANPIEDHES 1104 Hat NG5t em

addi | onalreepieifed GBRLEG § FRolTRd P GnePREIR REFUS ok ﬁ%&%““ﬁgy

incluge  @nddiMitiontth MRe Sy3ebnt’d owpgénerzrtmw@pplydtmmtga@eway[M@Z]mﬂwwnper at or,
using the Utl|lti/ interface 16, activates one or nore PROGRA

response eantinheusiySmpdare theveystiean 182 witecwrrat demapd anformstivns thﬁﬁmﬁé of
i nedi ate or, ,,.schedul e

schedul e PEIRYe Hﬁ%&%ﬁ%ﬁ&g‘t‘{‘%ﬂ’é&é‘?{‘ glf)}'% ﬁgh S;I- K (?atd \é%%j%’s EQW%%QP es 1. 10
af f ect ed. oddiat6N@ héfp @%QS&@@&eB@J/sU@%&&&Q@oan enbodi ment, the PROGRAM

schedul e may be downl oaded to the appropriate gateway nodes 1.10D or ot her
node 1. 10[00A8kkncncmbotimeneofibh prhsersdnventien, die WPy di¢réace l[lmpézf}e YA anot her

f,
conpul. . iettacianey b Grevucl vt § VEhiTb &g 1o Pob P ten B %8 ruch
demand V"aﬁx [Brek SAHEAAE fertMﬁ:r(lS%ﬁECcfrﬁroﬁﬁE%anMlﬁg’tbhOd [00104] The

utility i nterface 1.16 may al so display the current | oad generation
avai | abl e[0099pThd heligxinsiriang 1shfs mayndispde. theorapaxkityptoe definey Pewero$ unphe
current P(P?}I(\)leggam[g (%"[Slgloglin%hAMS) in the system 1.02 and selectively apply substations and
circuits that will participate in the PROGRAM when activated. The system 1.02 through
20 the utility interface 1.16 may include the following capabilities.
[00100] The system 1.02 may allow an operator at the utility 1.06 to selectively assign
devices 1.08 that apply to a specific PROGRAM. One or more substations and/or circuits
may be included within the PROGRAM.
[00101] The system 1.02 may receive or generate an Immediate Supply Request (ISR)
25  when additional electrical supply is needed. The Immediate Supply Request may include
a start time and the supply request duration.
[00102] An operator, using the utility interface 1.16, activates one or more PROGRAMS
in response to the ISR. Activation of the one or more PROGRAMS may be immediate or

scheduled at a future time. To activate a PROGRAM, a PROGRAM schedule is

30 downloaded to each of the gateway nodes 1.10D or nodes 1.10 affected. In one



Network for a utility conpany including Transm ssion Substations (TSS),
Distribution Substations (DSS), and circuits may be provided. The view may
be appropwoaBsmgs2annot ated 10 with identification informtcarushsnsesnch
branch of the network (TSS, DSS and ciércuit). The view may display an
aggregated capacity for a branch of the network currently available. The
vi ew may ahbaliinedt] thetRROGRAM scledPROGRAM devdoadedrioltye sppropratogatewiy anch of

coml ot | oFPer indORey G005 b1 Baness s heBHBE RS ol 1 02 mmy al so
cont i nual ﬂr«])g @sgow SH8ke: zﬁg&ﬁmx g%@&t?ﬁl@nt?dﬁr (8 stth 3103 %an fhil Aol §ibfel buti on

network a est pdat ormatfon for display on the utlilty

i nt erfacecolnﬁ;ﬁe efc0 Ohih] cubtongers actudilgpaarpact inaf PSthandiies ench dement wan, t he

utllllt% i é1erface 1.16 na¥h allow the operator to analyze profiles of hones
i Vi€

and i v weed 1 ghechameos thelPRQGBRAM Pergd. al | ow the 20 ut | I|ty 1.06 to
Foduct i onlVORAICHHE AR AR CH bl LRE BB Fikient dfd PERABRAAGHRNE

i nformat i @6m thesﬂsmegdsyfsfe@m joe Hopagampleed viegy MG&uﬁeﬂmmmlmbhm

control nodes 1.10C. This may _include HVAC p ing. Usi n%thls dat a,
site | oadNpwerk fas adutility camppey a@@%?@wm@$lom ﬁébst@r%t(Fﬁéh igeEHehut | on

A A O

profiies RuRideaRfi@tibA iffGienadivh mraadh &anoatof ﬂle&ﬁﬁﬁdrf( i(esis tDSBBaninrcdla)yThe[ 00108]
Configuration data is downl oaded fromthe system 1. 02 to each of the

gat eway viewarayldisoay mmngWHeacnv fipren bralgchtﬁf tbfbfr@wafk @ueendy ayalableof t he

Fequest ed B9 Ve GRELARY TR YOABR “ERAPSAMAS PERURARLE L PR e
activati ogs@n po?ﬁ%ﬁ%ud&%w@@ Prygfﬂ?grirﬁ%@&ihe&ﬂéd @fﬂﬁmicﬁhtlrﬁ‘@ﬂﬂﬁy geg ation

data may i'ncl ude, but is not o the follow ng: comunication
par anet erbemdtcawsﬁstem corrponents schedul es and povver supply prograns. 5
a un i d fier, such as a MAC

adr o6t omOLpSTREns sfien 1 VEPELS Sorraisseas qabi Ty 1 bE waRh Gy en
R I e A
t he gat ewimyerface 1.16.
[00106] In a further aspect of the present invention, the utility interface 1.16 may allow
the operator to analyze profiles of homes and individual load types. This data can allow the
20 utility 1.06 to assess which loads should be curtailed to achieve the needed demand
reduction. The system 1.02 may calculate home load profiles based upon information
received from the load metering nodes 1.10A and/or load control nodes 1.10C. This may
include HVAC profiling. Using this data, site load profile data can be aggregated for the
electrical distribution network topology.
25 [00107] The network topology load profile may be displayed as a snapshot to the operator.
The operator may also review load profiles available in the system 1.02 at a specified time
of day.
[00108] Configuration data is downloaded from the system 1.02 to each of the gateway

nodes 1.10D. For example, this may be done at one or more of the following: at



nodes 1.10D or other nodes 1.10 are secured. For exanple, the

communi cations may be 10 secured using Secure Sockets Layer (SSL). [00111]
I n anot hewoasjpemb2 of the present invention, if the systemptTAR0b/o®es
comuni cations with a gateway node 1.Ww0D for a predeterm ned tine, the
system 1.02 may generate a Service Report. [00112] In one aspect of the
present ipredeintned tmgs twhen yeduedtodbyaysagevayrmatie 1d 0bp asd/ge whib a whangea
controll ed device 1.08 has a _change of state that alters its contributable
suppl y bysuchas activation af HPREERAM; RasPcedmee, i.e., a real-tine denand range.
The syst 2 - . e i : I . of
avai 1 bl OOt TRl BR ol AL A Ry R B bt e RSB B © e

t hese val gmsmanedtionphameterd foesystend ddnyponexitsIstiadeled ardpower supplpplogransspect  of
the present invention, the system maintains a history of the consunption 20
rat es Sas I gnggatbiodimens eaghhdeies bP@ hasea W‘Q@%&d?%taflleru%’&éés BMAE\AdEEEsE 9he and
programtQ @d i.n annig. r t d U@Pﬂ | Ge. . These
val ues ar® lgf\:/g? 1%%?(2&85[. :[ﬁglu I e{lé&g@x&??@é? aacé : g%%}{%eﬁﬁé%ggg% climant, t he

syst em 1. Q¢ nikyagt gsteved $topPihy syaéaZ roma gateway node 1.10D that are
ol der than agﬁredet erm ned period of time, such as 30 mnutes old. 25

[00113] Ti081E8)sIncanerpagechoistbe preswit iy ehibens sgamunicawons tg apditanm thegdewayl oD at

predet erm ned, t.i interval s,.such as m_put es, r.a. nges or
not. Thes¥® e%&?ﬁgoégﬁ%eéﬁoﬁ?‘%?l'{psd%efﬁ%u a?"&g’ﬁ%’ﬂ & tgxemﬁ(g%%glcf%!&r?ﬁgaﬁ%%i ce

1. 08 jon asebipernsilvh 8aeurt BhcketdEayeptsHL)demand generated for devices 1.08 in a
PROGRAM I n one enbodi nent these nessages may al so include ?Ogat eway I D a

utility 1[00%1¥]i by anpthee/aspeat of ahp, presant einverponerif B dyséean ol Oy tasgs
control | abl e device 1,08, and whol e house d nd. MO 03/08402

PCT/ US03/ $ragpenicatigng Utsfiiaﬁtewm&i@ﬂ-koﬁ oL & B P e’?‘%efz?te?lﬁeméa%% omer
may have %éﬁ@?&?e@ﬁavfc%m §taccess to a rich set of functions and features.
Sonme or afl of these functions and features nmay be accessible through the

t her nost a0011230m cmedi/spnc_t ofhthe prpkertt fveventidre argate way 28 ODunay @n_malge atrespager). 5
T TR AL I RS T A A
Lo o BRI AAmp ot L O TR, e LRSIl 0 o
schedul edthbeatpdagsao keephilivg metipgitotl sf available supplly/ foo the/ entire electrical
distribution network and make these values available at the utility interface 1.16. In
another aspect of the present invention, the system maintains a history of the consumption
20 rates as a function fo time to create historical usage by device type and program to aid in
planning and forecasting demand by device type. These values are available at the utility
interface 1.16. In one embodiment, the system 1.02 may ignore supply values from a
gateway node 1.10D that are older than a predetermined period of time, such as 30 minutes
old.
25 [00113] The system may also receive messages from a gateway node 1.10D at
predetermined time intervals, such as 15 minutes, whether a load changes or not. These
messages can include the (a) demands generated for a device 1.08 in a PROGRAM and (b)
the total demand generated for devices 1.08 in a PROGRAM. In one embodiment these

messages may also include a gateway ID, a utility ID string, time/date stamp, current power

30  draw of every controllable device 1.08, and whole house demand.



node, change the heat/cool/auto node. 10 [00116] Wth regard to the
electric neter 1.30A, the custonmer may view current electric neter
accunul atwo cossenpti on (kWh), view current el ectric netercadarsasiebotk W ,
view historical neter data. [00117] /th regard to a netered controlled
device 1.08C, such as the water heater 1.30C, the customer may view
current ¢00h1dETHrohghatle aseatinterfdcor/iaf thedastainer meyhawellotahend teaioge afcess15
output relays (on/off), view and override curtail nent copditions qf the

devi ce 1.108Tch seif dinctionseanddeatiient Semprahel! #ffcse SREOpE shicaRtes "W Behe
device 1. 08Gipl hidith he RAfMSIN SHDInd ASRRIGR AL intEhhe 8 vid & eser

i
interface es a schedul'ing feature. e scheduling feature
al | ows t hgowsesy.omer to custom ze the devices 1.08 to operate according to

personal preferences (rather than a default confjiguration). 20 [(1)0119] In
one efibodDEMH  Using theoisprofentace &ddilie cpyomenmay disecilyacesse @ad Pt ity ough
the wuser_interfac . &4 20] . W e

cust oner W c%é’ﬁe%E'O%'p%?foex%g%#a%ﬁhi\%%/ap%goetgggl%ﬂ%g%%tt}%n%%gé%@@%ﬁ? nﬁiﬂ for use
in daily s6hegeé fomptedtireeviewi cuptesHeaht @ouBig\@tgvint(s)rdvierfideddatingdaer  of
day-types, assign day-types using nonthly cal endars. 25 [00121] Wth regard
to a contooolihgsbtpoint(sioesmesischedyledhentingor cadiag selpeigHe) Viesyheat/gol/agioanp| e,
define a ru -trilma B_p ratio?( atnd/o({ a desired start tinme. [00122] Using the
user i nt dP9dee Ehangq e Hepgucooliaplg e my vi ew or generate a variety of

reponps teoier wihstokd fithe bREGICHEOIBEAARE cishihdr iy Bew d0deritRRcaRVi ces
1.08 wwthin. For exanple, sone of the reports which may be avail abl e

i ncl ude: H@eORLUBYRRE cPTUNYSEB/(BVINSviewt Sufrerd Eiegiric metgr dsmansfls¥)ayigve
reports di.spl.ayi ng tenperature and setpoints in, e.g, 15- mnute intervals.
[ 00124] Ei“%‘zg‘ﬁ‘fal)(If‘gﬁge‘trélrariéerature reports displaying daily low high and

g}’g;fgfc a[f)@ic‘ﬂgzgﬁ'ﬁd»f 1 Edrd 18 alnfRdedLormroled ki@l 1808C, kiscl as ERNPAtéchefieS PBET] NG
nption hourly and electrical costs in e.g., 15-minute
i nt er val she p@d@&] may Mewt durene¢qipmernt dbad sspos (wv/aff dpfaheongoldhe siatd @fw, hi gh
32?| 3%?;39%?9“%&%ngng g}sngggltnlgggqrabg gé*ézlgx_eﬁt clxgcrlllttigéy of%}?eséevgc%q%StC? ar(lj | 5P layi ng
view current demand and consumption data of the device 1.08C.
[00118] In one aspect of the present invention, the user interface 1.14 includes a
scheduling feature. The scheduling feature allows the customer to customize the devices
1.08 to operate according to personal preferences (rather than a default configuration).
20 [00119] In one embodiment, the following scheduling features are accessible through the
user interface 1.14.
[00120] With regard to the thermostat, the customer may define up to a plurality of
occupancy modes, e.g., 8, for use in daily schedules, define daily schedules using an
unlimited number of day-types, assign day-types using monthly calendars.
25 [00121] With regard to a controlled and metered device 1.08C, the customer may, for
example, define a run-time operation and/or a desired start time.
[00122] Using the user interface 1.14, the customer may view or generate a variety of
reports to view historical information about their homes and the devices 1.08 within. For

example, some of the reports which may be available include:



10 [00128] - Monthly consunption reports displaying daily energy
consunption and costs. [00129] - Yearly consunption and cost reports

di spl ayi mgormngdeky energy consunption and cost. [00130] IpaTArsos/mes aspect
of the present invention, the customer may also view information related
to Power Supply Prograns. For exanple, the custoner may generate 15 or

vi ew a r ¢p@i23] deDaily temgperdiare RRGERAMEDlafifig tavpdrgtutchandusatpainty id,. ©F,. 15-
Additionally, the custoner nay select the PROGRAMS in which they choose to
parti ci pdpigutefigignalsy Using the user interface 1.14, the customer may have
access t hr_oa [ i ; e oner nmay
be abl e gg“\/}? w aydﬂ%gi G%Sga?@gﬁrg%%%rdggﬁeﬁgsﬁg@éggﬁgﬁ é%ﬂ v&h?ha\ﬁ%g:er user
profile. tSupdraagsanet ers may i nclude nane, address, 20 hone, work and

nobi | e phone nunbers, primary and secondary E-nmail addr esse{sﬁele&gssmrd

(nodi By OS] anBaihneleciEicd renoms diselayingslecuicaltapsappigi hawpy Flher mor e,

the custaoner. 3 . i.ew and nodi fy various paraneters associ ated
with the %t ler{r@ﬁ%'s?gtn%?{ngdggg\ég' HVAC system Such paraneters may incl ude

t her nost g9012®Ie, MbBRMlY dgcthiyilerepsrts dikpigfiag dailgllowghighpmdandrageagey and
Safety, alarm heat and cool limts. 25 [00132] Using the user interface
1.14, theooysa®r nmay al so be able to view and nodify various paraneters

associ at -t h tered and.controll.e v G rs may
el ude, TV " ARG HER gl sk iDirelal o B e? BAERE Ueer

| nterpacgodizbt - My SRR tiH@bép@h§@is§lﬁyiﬂEU@il)t éhevdyedWnaaptEadintosty.ar i ous
paranmeters asSociated with their hone. Such paraneters may include age and
si ze, W\O[0GI29840Y2aiRCIunsiBOBli @8R osepertsrdisplaying mAnGhnGtEyCONSMEION wat er
heater capacity and type(s), and energy related honme accessories. [00134]
Wien t he a§3§f’%m 1.02 activates a PROGRAM (either automatically or via
manual 1307 InCHothé S4BR! ¥f HRAPRIEnt! HvBRAJGRS leustbhRr SHBP Ko AEWESt may
i ncl ude gﬁgﬁoga];rll IF‘?raeorgt %’IBI D, a U |BI i tI;/ I EI) sub-stri HS{; Devi %g Type

| dent i f i enformafitidnvelatbeltd Powet Sugtplyalfregtamsc dfur ek duple, theicustanerantyi ggnerate

identifier, and ti | ts indi [ ti. atign. .l
embodmortt viensrerapgiep e BRO A lfkssd B gt B Do BRI ot her
d 1. : L id; t 1.10D

nd- ot her S ARE T e8P AN i R oot o e 170D and

ot her noqee131] 10singteivee ihtefadeclqlie stte custdmed fhayheve dcbess $d teir acdowet adicur s,

begin a Supply Request transaction. i . .
home attributes. For example, the customer may be able to view and modify various

parameters associated with their user profile. Such parameters may include name, address,
20 home, work and mobile phone numbers, primary and secondary E-mail addresses,
password (modify only) and password reminder, and/or budget thresholds. Furthermore,
the customer may be able to view and modify various parameters associated with the
thermostat 1.30D and HVAC system. Such parameters may include thermostat name,
heating type and stages, cooling type and stages, and Safety, alarm, heat and cool limits.
25  [00132] Using the user interface 1.14, the customer may also be able to view and modify
various parameters associated with any metered and controlled devices. Such parameters
may include, e.g., the device name and description.
[00133] Using the user interface 1.14, the customer may also be able to view and modify

various parameters associated with their home. Such parameters may include age and size,



[ 00135] In one enbodi nent, the gateway node 1.10D takes a whol e- house neter
reading (demand and consunption) and reports back to the system 1.02 that
it has reweinsmessothe request and is participating. |n thepchiusssombed
enbodi ment, every nessage includes th® Curtailnent ID so that the system
1.02 can collect all of the responses to the supply request 15 and provide
accur at e cansttugtios charactéxidtics, nedter ledier cappcity hod type(shranfl enengh eelated ihvaeced
PROGRAM [00136] The gateway node 1.10D and ot her nodes 1.10 then proceeds
t o contr @FCESHUI®Sspeci fi ed devices 1.08 and report the status of each device
1. 08 bac RUQE i ces
1.08 tha!ti()(?ifr%é1 %P%%EF@%H g\?\nzrg%wsgg\?\g?l{?{a(%%rt tiﬁ??%{) glgg(\:/avg? '9 isL%(Z:‘](I)T##t;‘?rﬁ?ﬂbut ed
and t hen apfiagtioa) atsapplp eequektds behdoast. GFhecapply odduest niepinclede 4 CoBH lment/ or
controlled and  netered device 1.08C. If a gontro | ed device 1,08B is being

used, 5an TRs 3 Blsiligy Hisyhotheng. Deyice dyperidentitiers o& therdsyicehBal5p {9 FBEIRLE: Foner
value. A.0Q s}cil {1 géhnq%}“ &8 dmd 1§H?é/ it ndi @dtl‘i‘nges'ianS e 2Hd dux'gtlﬁn’ IHO(Yl\f/é cut
e eating/ co

of f, or con O sone pre ' ned ol i ng

of f set W%Yhti@ﬂlrﬁ@it the s@pplfpieiqUesaisvsahie ancgrateavawéﬂ‘essywmanc( sther rhl:&ie@\l\/)l()
[00138] Devices 1.08 that are not currently dravvl ng power will report zero
watts candmayheagpeatrs teagee thas all of e gateysyy 1. D #nd ofberngdsy L P34l once

;[ ,[] g gg\r/r:aﬁgcei{vegt St Al Et Eacﬁ gtrer é? RAYE anél ({lﬁexgrﬁ)td@wMOr}Q& cflth Q%u}[é@t: Atngmaasur €

en neasure an

cont pbutiiR. thé’@a@&&&%@@r% Eé@'ﬂ&@@ﬁﬂﬁ&@@&st&ﬂnsb&%w] In one enbodi nent, a
device's 1.08 contribution is equal to the ]Sower consurrptlon rate prior to

activati dﬂﬂlﬁﬁ]tlh@npﬁmgp‘élmeﬂbﬁhetg@@“tai}’rﬁiﬁd?)érlp daksp at“ﬂ@ cprusRmeter rqadwg  t he

amount of, .ene bei n sav 0014 h 0} system
adj ust i néd?rﬂglcg%}dpcoq“ﬁ ﬁB&lL %‘f o th (g{/sh e&%t lg gsfnre?féy néh[% run at
al . 1 thgekiVANd ik 1%aﬂ‘ﬁféipafﬂd@nInnl%e 1Fll§s‘6ra&klmﬂibédﬁﬁéﬁtl’é\bw megagdBRRRAGE thes
reported as zero. The setpoints are offset and the tenperature is

moni t or ed?urtammlﬂwthﬁrﬂpﬁeayattmrlemecw@eﬂ@t alhef tégrﬁsmﬁ%tpéhmpb’ﬁ%l@ﬁ cool i ng
origi n the et o a 10D ma
i ndi égt e H{? é‘g’r‘l‘fart? tﬁﬁ‘? P%l Crepﬁlpﬁ% é'gﬂ ?\Rﬁe Tt 3C(c:|%hvlgbf:#ent g

woul d ha\;pq{(ggﬁm\@.n wi t hout the cur t ai lment. By adjusting 10 the setpoint of

the thernostat 1.30D, the actual consunption of the HVAC system shoul d

reduce aq001363sThe gatéway hodsh&l 0B etndoither Hasles A dét themy porceedsotoi eagtroktheg

establis hs%gmfn;q] gewces 1%8 and report the status of each device 1.08 back to the system 1.02 as
they are processed.

20 [00137] Devices 1.08 that are currently drawing power report the total watts contributed
and then proceed to open the relay for controlled devices 1.08B and/or controlled and
metered device 1.08C. If a controlled device 1.08B is being used, an associated power
rating may be used for the contributed power value. A controlled device 1.08 may be
either shut-off, i.e., power cut off, or controlled to some predetermined state, e.g., a

25  heating/cooling offset may be set to a maximum value for a HVAC system (see below).

- [00138] Devices 1.08 that are not currently drawing power will report zero watts
contributed and leave the relay closed. With the relay closed, once the device 1.08 starts
to draw power, the gateway node 1.10D will measure its demand and then open the relay

and then measure and report its contribution.



usage for a particular setpoint for a site 1.04 may, over tine, be known
and/ or sanpled and the offsets can then be conputed and verified as needed
t o ensur ewohiats4obe reductions that are cal cul ated are comrcaatso3/idves system
1.02 can thus neasure the shorter and1 ess frequent 15 cycling of the HVAC
systemto create an overall energy savings amount.. For exanple, if the
uni t con400¥39] Skwhnes embadink@t,amdleviced 4.0Bkedmtrstattiont is7equahetn thhepeyeeyi ngs is

0.4 kwh per hour 0141] At .the. end of t S t he
gat evay r‘fBBsé‘mPt‘%B‘t%\Pli“Pr P Ctb"ﬁﬁ?)‘?%ftﬁ? RoSHm/i0 53@%%&@%%@5’5{3?6%3@%@ etion
message tq }ﬂgeamggmrkrézbé@gavwcl udes the 20 whole house denand data

and total donsunption d or the thernostat or thernostat devices, a
rever se (60840t dhthenrdevical @8tinan H¥ALS ststean, pdjusting thk sespoiot may nolgguarapteak denand

at the end of a curtail nment or ]rc{o trol period. This reverse rab coul d
el ufe S st mag Hoprm & aloians AR b dpTiE S S PR st EeR an:
strips d tat is
T Do [ OREYEE TS Rabd s BRECTAT AR o oefind (M BBancs BRI
nessage tWhaibhe tentpeeatufeROGRAMhe\Wppropaiatehepting cnrempuhsg oxginglesetpad §EgE i S

received, the gateway node 1.10D will perfqQrma t he |rre has, expired
and per f 69 He@f 'ngtIChﬁ’&?éég%gf}}e‘@ye‘%ﬂﬁ‘eddow a‘ﬁatﬁﬂg"at Fh@ﬁSPtﬂ Héerds: dBiscri bed

above. : tin
i vi dudP e R g Rl B Ravcometi ditoul e SRR, RO %t
gat evygy nisetpbikQPthealeralosat $.000, thbacthdicahsutgnion df geriéV ACysttmrshatld

devi ces 1.08 for the PROGRAM to t he system 1.02. [00144] In anot her aspect
of the predispes  reslhef ®higherstngint dQuipatingie CMW%&C%&@P% Theagquali ity
enerated _sc edul

?esponm Blls%geq otPR rﬁﬁanrfgsépélrn |E ﬁ’g%ﬁélgmﬂ\@%lﬂ%q%ﬁg% cz)lgrlr(\egrgr %?%btla&%n& For

exanpl e, thé]@ff@@stcﬁwiﬁbén HeQdeh tellQiEPd Waficics erédedrto enswind thaciths eddudiidradhdROGRANVS
fromthe system 1.02 in advance of the schedul ed operati on. The gat eway
node 1. 1C31!'§3 Wlat%ﬁeﬁ@lfﬁﬁqtdfheeﬁﬁéiemcl(ﬂﬁqa@lthlisﬁéeaé‘ﬂﬂeél%? BPrgedles !’FqB‘c’Ptt o carry

?gtporls t IF&° &geo e @X[Aqg %‘ﬁ% %;rg%gra }éhgcfg)@% Jcli&%/l ce ?Mﬂé:o}[‘%&t I?’BRE)JG?”%\K/I

[00146] Thee dat edRMmeo SRwH sckQP72Ed k& 2.6k RBRENE 76 UeANBE $avElryy isoR4 k@zhedul es
fromthe system Device schedules apply to customer devices 1.08 such as

wat er heageehgqurpool punp,

[00141] At the end of the Supply Request period, the gateway node 1.10D will re-enable
the devices 1.08 and report a completion message to the system 1.02 that includes the

20  whole house demand data and total consumption data. For the thermostat or thermostat
devices, a reverse ramp can initiate to reduce the potential of creating a peak demand at the
end of a curtailment or control period. This reverse ramp could include the restriction of
secondary compressor stages as well as heat strips depending on the mode (heating or
cooling) that the thermostat is in.

25 [00142] The system 1.02 may also send a supply request cancel message to abort the
PROGRAM. When a supply request cancel message is received, the gateway node 1.10D
will perform as if the time has expired and performed all necessary clean-up, wrap-up and

reporting as described above.



hot tub and spas. The gateway node 1.10D nmay then be responsible for

adm ni stering the 15 device schedules within the custoner site. The device
schedul eswoayg/ok®21 ecei ved by the gateway node 1.10D in adcanises/of23 he
schedul ed operation. Then the gateway22node 1. 10D may nonitor and control
the affected devices 1.08 per the downl oaded device schedules. [00147] In
anot her g46@id] Inhddifien forresoetidg indivizinhli demand Eortrilenterblh yoannly devackel .08 dififngl oses
comuni cations with the system 1.02 for a pr g%tergi ned tinme, the ﬂatevvay
node 1. 1¢hs BROSRAM dhe gaipiay prdgilcldb mayysq %aﬁ tpehdamandgeperatgd 5 allhot ¢ ub

and spa). e Qy)ﬁé 0, ave nmultiple days, e.g., three
days, of dsegﬁésdhf)ggérg}%ﬂ{ggﬁ' tt%rg&ﬁg:%{%?s can fall back to an

oper at i 0rjed144pds anbrE¥erspéct oPte Ipredemtinvedias, thdgitewaynsdand 0D may gaelven and
wel | punps may not. These |atter devices may have to be cycled based on
sone Pr ogruifegeneiatedrsgbaduladisapply srquestabhs gatevay mede & 18Ddeay beaespepsiblsvi ces
1.08 like_ an, 25 jrrigati C. [Wyqel 0,400} it may
Start andonRpBRslriag FTRROCRIN Gty Sulherlm o Wordabpletne deendly

limted tdéhaopad epPeeddwillfdd sdRed e PROGRAMSEfrom)thé eystdniml02nant at i on
requi renents, schedules, cycle run tinmes and other operational comuands

may be dedminee®édha sshedued operrdon. ndbe sateway nagg HOR MRy disar mewitor and

i ndependent | their jndivi |, schedul es i pability is designed to
perm ¢ néPREY ‘%epgﬁ%ff‘?‘fo evaﬁesﬁh%tmﬁéﬁeo%@%lﬁ%os/ 09925 23 site 1.04
shoulid t o EBY W@¥ng AREPROGRANIAHe SitewHHUMY CBBDOMSY dkport @&t clb@tivgen t he
gateway node 1.10D and the control node 1.10#@£00148 th reference to

Fi gure 3Alemaned gtrdeeatedby each eso®1i08 inthe RROGBAMNt, is a wall nounted
devi i trol | 3.02 with di spl ay. 3..04 d

ot ur a1 ¢y 08 The T hesiovay e 0 e il Rerige Brspaf RVicd SEAEHIsE v B e

I nput bu"s&fﬁ&ﬁ. Be i@ é.cﬂé\du%%gplg tc?]é’lﬁhﬁﬁ@rlab'\rfi&é%rl.(% QfRas FatpReablitfoBpEnPOB, an

occupancy’button 3.06C, an ol d/resune button 3.06D. The input buttons
3. 06 f ur tHoetbiand spadeThagdtew st naderit 0B mbyitheo he B¢spaiEsitla foradmimistering thent r ol

button 30. 6F. [00149] .Usi ng the input _buttans, .t custoner .can, control the
RYAS AR IE e R PO MU TN e A S B

t her nost | 814 ; i i i see
above) a te}'ﬁzgéﬁg&%ﬂylﬁoﬁe 1.@%Sg%gmgggpéaﬁ%nég%§% t rrn%g%g'?g?e and

set poi nt m#l mesitedfand benttdi eieraffecet] dévidé&l.0Fpertthedownlhadegatericaycheddles.1. 10D

can change the heating and cooling set poi nt(s_} and of f set v?l bISS of the
t her most a00173dp anpdsk aprach@f the present invention, i the gateway node 1.10D loses

communications with the system 1.02 for a predetermined time, the gateway node 1.10D
20  can re-enable devices 1.08 (water heater, pool pump, hot tub and spa). Note that the
gateway node may have multiple days, e.g., three days, of schedules available. Water
heaters can fall back to an operational mode, however, pool pump, spas, hot tubs and
irrigation and well pumps may not. These latter devices may have to be cycled based on
some programmed interval like, for example, 8 hours a day. Other devices 1.08 like an
25 irrigation pump could not simply default to “on” or it may start and never stop. The ability
to receive and run schedules is not limited to the gateway node 1.10D. Depending on the
system implementation requirements, schedules, cycle run times and other operational
commands may be downloaded to the control nodes 1.10 which will operate independently

their individual schedules. This capability is designed to permit normal operation of the



15 [00150] In one aspect of the present invention, the thernostat 1.30D may
informthe gateway node 1.10D when its relay outputs or contact inputs
change stwpe3/o82t he gateway node 1.10D can poll for thi ecatmsbsreazithen
this occurs, the gateway node 1.10D c@n query the thernostat 1.30D and
send the current tenperature and correspondi ng i nput or output status to

t he syst gl 1.092ho18 thdGdtbddy fbde 1.heDrfad toatcothnB@Ratienys apdostttetweenahé al | back
node upon | oss of comunication with the gateway node 1.10D. Wen

comuni c &HPWAY pedeuntD andyibe gaptERldipde Adfe 1. 10D can ascertain the state of

the ther A48T tv%ituﬁ%%r%g‘é 16 BRLR %,ggﬁthggﬁés%aﬂsobﬁﬂ%% eRBbAens, EOPYaR] Al

changes r s e communicated to the gateway 25

node 1. 1Q{3uffedldevicesichads duontig pand1al02 with 4 Bsplahece®ess.as add 3pralitn one
enbodi ment, the follow ng functions can be accessible directly fromthe
1u

t her nbst af mpugbwtons Gadbs Ip the Yusiated embadimeaty be HPYF BUttqng P1@includes ayy

current heati or i S hot - - i ! d

ool i ng S60n PReE! G830 LB SRBE: anocsibingl it SORC LRI ARG A0

set poi nt gyt W3.068D 08O ZduPedtt JdSBIEARRE incldde §:DOEDIdntrol Vutton JOGE Afibal / Aut o
node. [00158] - Change Heat/ Cool / Auto node. [00159] - Activate/deactivate

t he fan. s§c®0d 60trohbudos3Q8Eed above, | oad control nodes 1.10C provide two

primary j Qns: .5 sure power._consu i .on ARNdAI s demand
of an at E@@%&st%t%émuﬁg&?%ﬁt &'SIC“%\WEr fas" r%’fntggrlfgv ‘g%gﬁ%'?‘}&h? ?ﬁ%}ge | oad
cont E?" WBQ(‘?seof]théL%eh{‘Ebzl 488 b&oWE e thermsbstat 2BEDAE in ¢BMBUATERIS Widiee bel ow)
to allow the attdched | oad to be connected or disconnected from nmain

power . Agttewapnidell\l0Dt (sec hbent) aodtthogatnwde nedd d A0Ragarbeudryittegyewrrad and/ or

coupled to a controller of the,load for ¢ rol.of .its functio 10
Co0T61) Fmrsrutie it S a2l o g bt SR IR g etk ibacltone? | o
| oad whepy, &aﬁgﬁgﬂemeétﬁ@%a%oem@wm&) A& BHYR Fafue 95T thBehegmbavay3omde 1. 10D

and reconnect | oad ™ when a tancel supply request command is received
from t he(gabelosy. node 1.10D. The load control node 1.10C may further

St ta r BUSUT 1o nmnerct of gyt ain e Bareigy 10D ni nom HE" 2
gateway node 1.10D when its relay outputs or contact inputs change state, or the gateway
node 1.10D can poll for this status. When this occurs, the gateway node 1.10D can query
the thermostat 1.30D and send the current temperature and corresponding input or output
status to the system 1.02.

20 [00151] The thermostat 1.30D may operate in a fallback mode upon loss of
communication with the gateway node 1.10D. When communication resumes, the gateway
node 1.10D can ascertain the state of the thermostat 1.30D and restore the desired
functionality.

[00152] All changes made at the thermostat 1.30D can be communicated to the gateway

25  node 1.10D or be received during a poll of the thermostat 1.30D. In one embodiment, the
following functions can be accessible directly from the thermostat 1.30D:
[00153] - View current temperature.
[00154] - View current heating or cooling setpoint.
[00155] - Override heating and cooling setpoints.

30 [00156] - Resume scheduled heating and cooling setpoints.



15 [00162] In one aspect of the present invention, a |oad netering node
1.10Ais coupled to a site's electric neter 1.30A. The | oad netering node
1. 10A mayweaasusmbat e ti ne stanmped cunul ative consunpti onpChis)3/ahata over a
predeterm ned period, e.g., 15 or 20 @inute tine periods and be capabl e of
storing up to a predeterm ned period of time's worth of data, e.g., 10
days. 20[008Ib3]VidhddavGdoliktermaedg. node 1. 10A is in comrmunication with the
gateway node 1.10D. The gateway 1.10D may query current accumnul ated
consunpt i[QmS(;](V\Pghaf‘g“oﬂ?%Uﬁg’%”éqmoﬂ?-BOA and/or "instantaneous" | oad

measur egz@lggf\{\)mfﬁw@(%?(ﬁivgpettﬁgf n request. "Instantaneous" can be

determ t he capa Itres of the nmeter. The gateway node 1.10D can

query t heoglsemAzwiguised abval lodatentrdDabdes alodggovide e primbnyr fosdions:tlh a 25
ti mestanp. [00164] 2. Nodes [00165] Wth specific reference to Figures 2A
2B, 2 amastme pewier cORtUSIRION B ingfantneqys degand efed aitagnpd lopdand?) sentidhe
custoner site, 1. 04 is.the . h 0 rom.t .t ystem 1. 02
to focus tll?r}o?%eneor? Frrné"’%‘ﬁ%“%ﬁgﬁ%‘%’%‘l}g?“@r‘ g%&mgﬁc %%%ngeggo lfltgf ’ie(t%:’ %I%

gener at | eibrSfhehs (bdecbefivel) o ANSWITRE attidh@Diold to behwnnetieborldidddnasceeddeshgned t o
gi ve every energy WO 03/084022 PCT/ US03/09925 25 consum ng device 1.08 the

abi | ity weain pevearc ootamritivelyethaiaad copeol ands 140G may by integiptgd and/orgoppledary and
utilizes suppl nd. de bal i | logic, to i th
oper a1 ofdh PRl 8 e TRA T AIBP LR AOMAE 1! 58 o oups of Cend: poi nt

devi ¢gs 001 61]1an SR étiBodi SR the 164 dhtrolTibde 1. NEEEPERtbEREGhO0agiwtieng each
end- poi nt know edge about the current 5 demand on the entire supply chain
coupl ed \istpply tequeshidmmgnd is reseived fromghegateveayinode ﬂdoeggdsqconmeﬁtthaﬁagi ng and

bal anci ng .t he overall, de d t del i t Thi s § ti
oxchange Neh ST PEN Y Spaind FuSravel oy B EhE by tollegh LB 3g RO
poi Nt - t 0:BH A tnodP Q! FIC ma fikhdr [H@irfli_ﬁé s@fus"RERmMAgSN K ( s8R FIe¥E Lonttd10166]

Energy consum ng devices 1.08 within a custoner site 1.04 may have varying
10 | evel snaahs, yhen atstabusaieqiast edrhingahisecceiysd|ficamthesgatewdyot her utility

consum ng _devices 1.08 range from super ener effigi refrigeration
uni t $3wi Wlé%gae%awarf’é%mwggweﬂt@an% ﬁa&g@e&“&ﬁﬁg"« E‘gbﬁd%goqp? etowajt er
heat ers gng-DofLPWERS 1 WIAC Aot | ORINe1 GRERHE 1 110A My RBurRilaRlimeStaARdUSi Ng
sensors or tinmers to control thelr operational state. The nodes 1.10

provi de aomehitive edbnsumptioh &Ah) ddta iomtrad predmeraenddopermdhe.gnd S de ) emndte08 and
are designed to

ime periods and be capable of storing up to a predetermined period of time’s worth of
data, e.g., 10 days.

20  [00163] The load metering node 1.10A is in communication with the gateway node 1.10D.
The gateway 1.10D may query current accumulated consumption (kWh) from the meter
1.30A and/or “instantaneous” load measurement (kW) from the meter on request.
“Instantaneous” can be determined by the capabilities of the meter. The gateway node
1.10D can query the 15-minute interval data. Data values can be returned with a

25  timestamp.

[00164] 2. Nodes

[00165] With specific reference to Figures 2A, 2B, 2C and 2D, the interaction with the
devices 1.08 located at the customer site 1.04 is the node 1.10. The nodes 1.10 permit the
system 1.02 to focus on the entire supply chain, from well head production and generation

30 to the end consumption point. The nodes 1.10 are designed to give every energy-



15 be nmodular in nature so as not to burden the end point control with nore
features or functions than it needs. [00167] Nodes 1.10 may be designed to
retrofit woisis4g devices 1.08, as well as be fully integcatesd3nmed the
end point at the tinme of manufacture 25f a device 1.08. [00168] In one
enbodi ment, there are three types of nodes 1.10: a | oad netering node 20
1. 10A, acemuining devictel .08 HEBabilitydo antemachnmworitato withdble edtire 30pplgshaml if as t he
gateway node 1.10D. Each type of node 1.10 has co n basi.c features as
vel | as BepepgRarnd gibiligey syridy agﬁc@?ﬂ&@dW?tl%\Cfna%c%@{tmwg%Fi IRy IBPIOFE A ol

modul es _b3&fidel eqmienc{y%g%@cgéoiﬂ-%vﬁgg?58,]gr tserﬁcggﬁ%]%é‘g%& tnd fiEERRSE the

operation I Cl enc en the nost” | use device 1.08 by
gi Vi ng i tugphycoaie gehioik atdvenpRishddte givihg kadhyehd popp kyowBBgecdbaiinthe batenitt i s
connected to, making it possible for the end use device 1.08 to performits

gi verd f uflemanshomie entérersppply shaiy cavpledwahdhs ebilifyyo afierg SAPEration &p At each

node 1.10 include o) i At ode
oy oces soft SRR bR AOERRI Merddon AOIGRERATIRA) T imnforkiofTTE
devi ce axﬂéné{geﬁbl akconplisisa-ovet ai dllvays@sroydbahdrhigh-spetdygojnt-agqpaint, poiht ot her

data, as needed. Each 30 node 1.10 al so includes a two-way communi cations
2. 06 chatmapltipgint eomesiitwErkiseePOYE)IWO 03/ 084022 PCT/ US03/ 09925 26 ot her

conponen [0?&}'3311 #ﬁ@%@%&%ﬁ %%Y-igéghfog QUL g\l?lsgt/&{s?%?sf € HGh ﬂax%ﬁvagfll}{% be

either a S§s ‘system abl'e co nic ns nmeans

my Re URSEIsto? opsanbutliigaliigete! Mppligndedtatil @eér deNtyc@nsumoing @saiogd RO8t he two
way communi cations channel 2.06 nay provide a nmeans to conmunicate wth
ot her notkage frond saper £nsreyreffieiemnicrigesaioncenits wigh embeddndomicapnPror§swWevi ce

2.08 may be used, either at. the site of { uld.ng .. .10 or
onsite tSO'BB’Eﬁ‘ fogtmb %eﬁlé‘iefiﬁlkﬁ?”(?bef Qﬁﬁ?ﬁeanﬂgggluplu?ﬁ “whig S@r?ﬁ gﬁ%%?ﬁé%t, t he
pr ogr amyRgr I8\t udn® SenkSrs 6 UeRolc@n trHieh£ie @Ferdti dal blafe0 UOR rddes 1.10

comuni cations port (hot shown). The two way conmuni cati ons channel 2.06

may al soprovidevanchaticdymemilevat ofantelligeneretogacieord dayingel .08 amgipre depigieditde ot her
nodes_10 1. 10A, 1..10B, 1. 10C. The nodes_.1.1Q nmay be connected 4n a network by
Che Do ReyOMlBaris Fois nehBeters s hd et oot R RROE: Hieds 08 &
wired, WeiRligSStha®lt n@edscOMdi ned network. [00171] In one aspect of the

pr esentwlfnvelntl 0?1, tnhee Snodes 1.10 provide the system1.02 wth the ability
t o noni t (00167WH Noales it 4D mdydealosigadd tometodfit enisgng devies tl8bag well arecfiully i on

integrated into the end point at the time of manufacture of a device 1.08.

[00168] In one embodiment, there are three types of nodes 1.10: a load metering node
20 1.10A, a control node 1.10B, and a load control node 1.10C, as well as the gateway node

1.10D. Each type of node 1.10 has common basic features as well as optional sub modules

such as Interfaces, Metering or Control modules (see below).

[00169] The nodes 1.10 are designed to increase the operational efficiency of even the

most intelligent end use device 1.08 by giving it knowledge of the entire “utility” supply
25  chain that it is connected to, making it possible for the end use device 1.08 to perform its

given function more efficiently and economically.

[00170] As shown, each node 1.10 includes a node processor 2.02. In one embodiment,

the node processor 2.02 is a microprocessor. The node 1.10 also includes a memory device

2.04, such as non-volatile memory, for storing program and other data, as needed. Each

30 node 1.10 also includes a two-way communications 2.06 channel for communicating with



15 resources, such as a photovoltaic system (not shown). This permts the
system 1.02 to dispatch on site capacity when the denmand and econom cs are
f avor abl eworosok®2demand exceeds the supply creating an emergisostmes age.
The system 1.02 may do this in conjwsction with any other utility resource
such as natural gas or propane that m ght be wused to power the a device

1. 08. Thbtheatwrhpdngnissn fhersysiem 1e0th Pteednimunicatiovechaniel 206aiay be gittedat o
comuni cate with a plurality of other ?i mlar nodes 1.10 or an t her

control, hargyated & ianireless s {E‘ra‘f‘%_ﬁu‘&b_ er%’é@@?ﬂﬁ?ﬂonﬁd'ﬁeé‘_“éﬂaé’ptﬁe fi®ectly or
| ndi 1 eCt Lymhfinicl® SRR Intdnddd dERIEENGdtexBRBR) The b Ohuay Unthimigdrigagdes 1. 10

to jointly share the energy nmanagenent process anong frany devices 1.08

usi ng a uimingele 2906t mafy plecidsi ® Meank tter ca@nmoninae nyvah rothdrenodgset .40 i @na
integrity of the custoner site 1.04 or any er here of control, e.g., a
pl ur aF i t progenemingslgwise .08 The Pogetngidpyice 2?’5 gy ?qdee‘ﬁ’ﬁﬁ%{é}i‘erﬁteto& al
demand,  HNRLRERBALTP thetlodt 190 PRALR L Wnffite bRGLPAYHRRYAINIE $30. [ROL72] TN
anot her aspect of °the present 1nvention, e system1.02 permts

conmmuni cghd emboditieat,diee plogramiaingrieviceiX@8 ik. ddplegeo nhd hodegl.iddireuglual nodes
1.10 or a plurality of nodes 1.10 in aggregation to interc nicate with
ot her coRemBIUNisaiieRsPORHPetshanki T twonkay pamynicatiops chagnel 7.0 may alsg

utl ity GRURRNI @R EHEREN 39'PRl! hRwal! ASde S1IGS Bha/dO M8/ B0 2Fodes

PCT/ US03 groups of sit her sites or points of operation
underot he 19ane 108060 [The @beEsgy. 1@nchy bet ddnnédted ok aetsvyorle bertiyy tvemebayt i 1 ity
service providers, .independent power and utility producers, distribution
sub st at Fommunicaiersnelaapen2.86b Eheanetyiosk mayseifih bost dtirede Wiredser 8k 8r  and
any otherlggjnt of ggntrol or managenent or service organi zati on associ ated
with the® g$9gﬂrw , the end point device or the "utility" delivery

net wor k 0171 F iR @né hspebOFki{Sprebent Ghiveatios ahk AbdRY 4, 10686ide aitesydtetD1.0pCl udes a
two way conmuni cations channel 2.06, which permts the node 1.10 to

i nt er commithi thatability tdmanitonanteeonsisl the epergisinnefson gita HisHibutes geperadign 1. 02.

Thi s_Lnterconmuni cation occur with an ther poir 1t system
1. Ozlgndrer?ﬁk}rcﬁ%,su # ygh S{Olﬁafcn?ytstgaq {n&t %é%éﬁhlgﬁ 1sa§e§gl(1:| & e%}gt\%ﬂ}ab?éio, a
control HQ,AEQLRIAL LAACRP WAEN BHe diithAH 2Rl dordPiibd arkifiratile 8RBeGémRdut i ity
supply point associated Wth the custoner site 1.03 or a control

conf i gur akéeeds theosippdy icregting anesneggynehmrtagoi nthe Tystem dyGX ary1d@his in
interconnects either directly. or indirectl lurality of .node .10 and
rel ated CSUPRTHPM "H‘ghf"fyo‘?tﬁ?f ,t}f%ﬁfﬁ?‘&a? é‘fq%oa}%ynéﬁ’ﬂﬁr?&ﬁgbgﬁ%ﬁ?e W&FW%tt% % create
a secur eukkﬁ! tg'#gmflﬁ’lea DR Ri0R2 tihAbilH) & faetherRBEndelibg A Horeadc@sdbilitpoi Nt to

poi nt, nes point to

20 to communicate with a plurality of other similar nodes 1.10 or any other control,
monitoring, configuration or management node attached directly or indirectly to the system
1.02 making it possible for individual nodes 1.10 to jointly share the energy management
process among many devices 1.08 using a unique set of decision criteria to maintain the
operation integrity of the customer site 1.04 or any other sphere of control, e.g., a plurality

25  of nodes 1.10 across multiple sites, while managing total demand, the economics of the
operation and the end use devices.
[00172] In another aspect of the present invention, the system 1.02 permits
communications outside the customer site 1.04, permitting individual nodes 1.10 or a
plurality of nodes 1.10 in aggregation to intercommunicate with other control points which

30 might include, but are not limited to, utility companies, energy suppliers, other sites or



15 mul ti poi nt communi cati ons can occur as well as any other comunications
necessary to performthe energy nmanagenent function. Because of the

pl ural i t ywofo3osmm2ni cati ons protocols and physi cal nedi aprovrdarsoswsoeh dat a
comuni cati ons can occur, nodes 1.10 2my have nultiple Two Wy

Communi cations Channels, permtting the best nedia and protocols to be

i npl enenfruipt of sichj alier ditee odpsintsad opérdtioresnder the2@njeQBdneddhiWiehérggpedi i c
reference to Figure 2B, an exenplary |oad petering node 1.10A is__shown. As
di scussedtihyobiokersn gngray AndetHY HgrVisdBrOYICERA iRReREaReRt RoNieT i 4dt litine ous
power bei i - | I - rmne
Phe.t ot aPRsiE KRR Sul e LBk R It oS O B e e Bk i e
time per apdlanyeotBer, poif 00 todfdl offinanigementldigetvivecbrgatiztion gssooded Wwitie i ncl udes
a metering nodule 2.10 which is coupled 25 to the netered device 1.08A for
measu? i n§ithbAdrtheend RRIpEpviGs o e iy clglivaryingevork sRICIngrki s i nformation is

rel ayed tf L t . i i ons
Channel SESPAs dEulRh RURY, Q06 Fods PAPPNEL 4 45 diftoim G HLERA' PRS
et er i ng 2medwhhZpetMits e adRSl. B) feinG¢dH@mpiiose SE e aBnetherepaiityorf gints

cal cul ati‘r)t%. and storing power data, such as accunul ated power consunption.
WO 03/ 08adthin thetysus3/039 infEgcqnupUGAtioniMBrRCCRM Y pPRRpfher RO Wighier i ng

nodul e 2.,10 i.ncludes mea such as ong o [ U nent; tr.an rs, for
Toasuri n eSS 1 TRRGS bLS Rofifmfiiip ol hSolHE Nie T BLZLSRER 2101 %,
Wt h1gpegidrbgtibhheMEBES dutsifid BiREildGn cAdrg§ SEAMILRKE ihOAssdt@ded WithOE i s
shown. Sgé,&séhgi sfgugsed abo%e,ﬂ?helcogteroﬁ?node ?%%ﬁEp?(gl usstsad to c:)ntrol t he

cont r ol | & cstpimee site DA3 or a pontred cpnfigysationt m@nistigiPTAAIAZEMPRL pOUYt ABE node

1.10B is cou .to the control.led device  1.08B.by.a controll.e Vi ce
conmuni ¢ 59(5?%’22%2 H’gﬁrr‘f&mef&f%?wrl Aﬂreﬁﬁ)éorel%%e&flﬁgﬁ’?‘fraftﬁg’_f "gtger%grlc()) jand 5‘%%% .10

i ncl udes s&my,%om&ﬁg,r&inﬁgﬁraﬁaﬁﬁan& hawkbenlet pSiaRNe Chdattda atdre Whiga@ABEC i Ng
the controlled device 1.08B from power. |n another enbodi nent, the 10

cont rol nodesubicaonsschamnelr ovarnebichdbrpadcaste pontittpopdint reshi anst point 38B

onboard controls. In .this enbodi nent,. the cgntrol node.l. 10E directl
Conti5| s FEPBRFORITYCAONT FA1 QEGHE Py e Any SUReE SOmmyB et oRTES ARy |y

speci fi XSE S ﬁﬁ%‘ﬁgxtgz brg%/rfelg&ﬁer%@un&i%n?ﬁms@r& thePRtrafifNb Dmmeelatibnd 0C i s

shown. I scusse the load control node 1.10C perfornms both the
met er i ng pratéeolsumdtphgsicad inetdhaeovieowhichdate comgunizdeorts. cad Acamcodesel . Edmay ol node

1.10B. Thus, the |oad . .
have mult?ple Ql“a\t)vo Way Communications Channels, permitting the best media and

protocols to be implemented to achieve the desired end result.

20  [00174] With specific reference to Figure 2B, an exemplary load metering node 1.10A is
shown. As discussed above, the load metering node 1.10A measures the instantaneous
power being delivered to the metered device 1.08A and may also determine the total power
delivered to the metered device 1.08A over a predetermined time period, e.g., 15 or 20
minutes. The load metering node 1.10A includes a metering module 2.10 which is coupled

25  to the metered device 1.08A for measuring power delivered to the metered device 1.08A.
This information is relayed through the gateway node 1.10D over the two way
communications channel 2.06 to the utility control system 1.12. In one embodiment, the
metering module 2.10 includes a metering processor and memory for calculating and

storing power data, such as accumulated power consumption.



control node 1.10C includes both the nmetering nodule 2.10 and the
control |l ed device comrunications channel 2.12. [00178] As di scussed above,
each nodewd.o3@g40en its sinplest formincludes a processor PCZ/UA03/e9%5 a
menory device 2.04 within which contr28l |ogic resides and runs. This
control 20 logic, processor 2.02 and nenory 2.04 provide the node 1.10

Wi t h t he[00408F drbye embbdialent, tieahticgag amdtle 2nEhagkides mearss eauchatsee looad or
generation resource as a stand-al one point_or in ?on' unction wi.th a

pl ur al i t Y1088 CHEHE irangfgegers, %W%&%qgoﬁ’%weé&e&é?rled 42 raltoml the sttt at i ons
over the g\g{;‘“@ | ed devi ce comuni cations channel 2.12 (for control and

| oad conflro nodes 1.10B, 1.10C) and over the two way communi cati ons
channel R0166] 3Gith §REiTRlreferRncdte Fagpe2C, Mfexthplapr @mnank nddaelOBiioshowrhe
gateway node 1.10D acts as a central control node, provjding,

i nt er Eonmimdisessegrabors theecontrelnodst OB ipgerado gontepl de qopaollerkdayiferl 0% ¢ e
1.04. [0Q180].,! npt her..aspe . i ] Lty of
nodes 1. %B?h%/%lfl%ﬁa% %/mhbqgémf ottaﬁl% 8(8’&5({1 ggdeglfggﬁek Cghglzég%{rh%g P?%Ol%.dg%%g% acr oss

mul ti pl e 198BSy 4 cBftrollBAYIRReBotitnatcdiions cRéhnal 3P2CilH iode puhodsesnt ehg.
control of all pool punps in a defined geographic region or all pool WO
03/ 0840220/ YB3 d99REIudes avanprs maie FelROGRANVShOVE) T FORIECHH FPAphi ¢

region. For the.pluyrali of ,node 1 ingl.e ' be a
gat eway ABGYFMFCYHD err%%?hége% H%Vsl%enﬁé(l)éBt r%mc@rﬁerr 'a%cagﬁﬁggiemwég@t&nﬂﬁéswl] I'n
one eybodhiEN o 1 10® iRfef@RRctddVS R dodrollédE vieGC ROSI® bnbibab® canirdisc dnt r ol
logic 5 provide the node 1.10 with the ability to sense what its current

stat e of tipembedimens Hsdodtrolywde B A9Bdirsatly. epniiphtibe pperaiieneef the sprtickled cent r al
control node or ateway node 1.10D, either within the custoner site 1.04
or withi fi°Y'fe 'Qégregation control sphere of the central control Node, and

woul d magmqﬂ RPitR PR AlefTerle Yo F%%relﬂg,sanbe?éﬁ?lz@ﬁ 1dabiceng@Iouel . 1ptase.  Each
ma e

node 1.1 y al so report back the status of associ ated device 1.08,
t hei r enehayn.18s disageedrboichthe load kortsol aode PG performsebottb dperietsang

measurenent fromthe neterin I 2,10), ta th | d ceniral

cont tdl ”E‘HEPBOH.O ghe IPBQ)T?E]H“@%H’EE) qm&a%%‘?i)cﬁﬁﬁr&?%ﬁ,I?ﬁﬁjegﬂ'gﬁseghclfofé may be
cascaded oL LM foRe 1CRK fn@iu_deﬂﬁc% Qhe GRATNE! mERIND. 100MA the chrhitfolle@WRsice | evel of
control at an end point wmthin the system 1.02 using, but not limted to,

a tree awdmhiaivationschatmal 2riét wor k, however deep the 15 architecture

dictates, to achieve the |evel of gom(;ol .desired.. Each sdub | evel of
control [00178] As discussed above, each node 1.10,1 udes a processor

n its simplest form 1ncl
2.20 and a memory device 2.04 within which control logic resides and runs. This control

20  logic, processor 2.02 and memory 2.04 provide the node 1.10 with the necessary control
intelligence to manage its associated load or generation resource as a stand-alone point or
in conjunction with a plurality of other nodes 1.10 locations as well as manage
communications over the controlled device communications channel 2.12 (for control and
load control nodes 1.10B, 1.10C) and over the two way communications channel 2.06.

25  [00179] In one aspect of the present invention, the gateway node 1.10D acts as a central
control node, providing intercommunications between the other nodes 1.10 at the customer
site 1.04.
[00180] In another aspect of the present invention, a plurality of nodes 1.10, which may

be located at a single customer site 1.04 or across multiple sites 1.04, may be grouped for

30  aspecific purpose, e.g., control of all pool pumps in a defined geographic region or all pool



woul d receive control paraneters or conmands fromits subsequent higher

| evel node 1.10 and would either directly control |oads attached to it or
comrand nwo®s/0d401D subordinate to it, to achieve the desipcedsenomoedl or
managenment state. Through cascading cntrol functions into a chain of
command, higher | evel nodes 1.10 can nore effectively manage 20 a plurality
of devi cgmambs ¥8a RROGRAMeinaalefined peugraphid fegign! Foi thetplumkityud matlésyl. Hssoci at ed
with automation control systens man%gi ;18 a pl Erallﬁitx of |oads froma
central priidanesie, Whighmy bepgatpaydiods { JORe Y Re Chasen a3 the ci‘.“i% OYEYating in
a cascadintagecontrol network as described above would not be limted or
fixed in 1ts structure and nodes 1.10 could migrate dynamically from one
"group” {00ESPtIhefe enbadimentid tigr preenniniventivhahe poocesder 202 ammt aongok logiz5 per mi t
different control spheres and algorithms. This unique architecture permts
each Snodeovidethemngde, b8 Withcthig @B‘#?&@deb?eo‘ﬁ@é afs EB‘ﬁ?'ftgFat?)?{)‘Qﬁeé?ﬂoﬁ ﬁgoﬁgt a

o ber s 38, Glskd 8 bBmuBhbOGed frim Y Elnifl SRR hBle BNEPLEIREN AD VW LD 11

associ at € oad or “generatron capaci desi gned to ‘neet t

manage e Rhth&OMtHi@ theRuGOMBNi L] @C o wittsin tHeQgERgitidnrcoatdi dphere of tHeeepralcess i s
further enhanced if the | oad or generation point under 30 the control of
t he cont rcontrgNodsaand-wseild mranagrite psspomteddeyiges k8 based apthisspriralistathal

[t or connET SR TR NG ST 1o b TAGE A ed e MR AR,

comMypi Cafshgdty ofRAlMRl cdnshtption BAtO Hatkel epacahicarat frsihahemanrtng antolel
commands, run diagnostics and tests, operational health and performance

dat a, and.H)aerthe essigaed cantrgl candioh ne Q@-he controlled or controlled and

nmet er ed j .08B,. 1.08C being, 5 access{ bl e.to or
control gﬁf{#&iilﬂlg%rﬁ@s(gpnﬁ@ggm%ﬂg%po e(.s)gle@ g’s‘? & Cﬁ?éeaglg&vﬁh?’ﬂﬁfeh%enéglst em 1. 02
for eit hghastlircBittol Yot Bbwh (P8 iGlest RvaIafREntR bim@ld fodnttWichin Elewdstbm

t hrough whatever data transfer nmeans are nost suitable for the data type

and pri orli.@3 usieg,.ehut nof didiid] toy\attreer andebrencheor staringiosk, Pawveyad dog, theo manage
t he qperation of hasic copsunmption paints |ike pu , tonrscor heating

el em%%t s FHUECHFAIEGISS Q) a\c{)]‘ef’ﬁ er#ﬁ%‘flég jegntr lcfle@é"?‘geg%f% Sr“g’ﬂﬁye‘é’éﬁ? r_rl%ql ed, the
control noded Reil@ashusPphrhiRbieRAA CorhmhRdR frokn kORI eh ikt GevebnddBILNG coupl er
2.14 which permts the control node 1.10B or |oad control node 1.10C to
attach orandivenbdeithet dirdvdy lcostco! doadg ettanhad taoih ovegramand/nadgs 4 HE sulpdrdinater

end devi d 1 (Dgeheve wedesfesbsansp! phmaiaaRt SiisodTHEHE STCORRE Soedne
I nvent| Orfunétlg)ﬁs RIS RARbF AmmH, i %i'ér leddl BHQOT. BN MOMbR PG RaRagef

recei ving and processing data i1 ndependent of specific

20  aplurality of devices 1.08 without encountering scaling limitations usually associated with
automation control systems managing a plurality of loads from a central processor. By the
nature of its design, the node 1.10 operating in a cascading control network as described
above would not be limited or fixed in its structure and nodes 1.10 could migrate
dynamically from one “group” to another or move up or down in the cascade structure to

25  permit different control spheres and algorithms. This unique architecture permits each
node 1.10 to have a customized process control program and data collection criteria
allowing its level of control and interaction with its associated load or generation capacity
to be designed to meet the management control program objectives.

[00183] In addition, the process is further enhanced if the load or generation point under

30 the control of the control or load control node 1.10B, 1.10C has its own operational control



controls froma central control point and at a m ni nrum woul d noni tor and
control the operation of its associated |oad or generation capacity based
on, but rwD oBiogdoked to: the demand for the utility produect/usostoed the
utility product, congestion |levels omothe delivery systemand/or their
associ ated cost, for electricity it would at a m nimum but not be 20
limted pmcessontarshognieviacidis insagmnesedwitkathe fiodsqliddByl, 10Cobveagbe and f or

ot her ut|I|t|es such as, but not linm.ted to, st e mor

woul d, bGentrRbied gevics fpmagnicatio E@Wﬁd‘i tp PFPé"%r%P&%P«E %%Flﬁmﬁé’ﬁper ature
and any @ dlgﬁ{ ﬁInocflﬁ 1R sIRH 8¢ty Hﬁerﬁt%apﬁeﬁth AREPSdrRBncd ®AEL ahPhlatrh S

associ at e erat|on resour ce

Using parameters froma plurali ty
of  meas oo, Dmrfrdmthemgnmntdctmnomnﬂlle@andmmstemshmcaﬂ@anu 08Cbaiegutility
del i very system 25 avaijl abI e to all nodes.on the network, the nod& 1.10

o]

woul d3 rraﬁ‘éﬁjé“li’lﬁéo qiberRqdss &d0 of 6?&1{%9{ TSRt gL, ARsastemenfddshassariafet oad on
the "uti LjifVine ggtér}{qr(}? RY SR diRk 898&0c5rq fer tﬂ‘héﬁbsc‘e‘i@rﬁﬁ lto R AUTRBAL S

governing its operation, supplied to It rough a control point
confi gur girbggh winitewef date transté msads are pavst smableeﬁmdhatldita oyperand poority ledat. a,
status and conditions back to one or nultiple associated neas€renent

roni t or i HP18AL Wishtretsrense tat Eigams 3 @Bﬁfgrbu'i"eﬂ’af‘?ﬁeoﬂﬁhoﬁﬁ%“%ﬂ P8FIC poi nt
fi { / 3/ 09925
32" cont r SrisgplE BT PubPe, i B B oftmefs YRl R i AncRindluai 200

| ocaygd Qﬁlvéloﬁ@‘i/dy%nt:kol%%l the[c@ﬁ’ti@@xbdéﬂrlbﬁﬂ torittoenedenpl 6B t1. fogr myornctulde
enhanced i npl enentati on above or any ot her conbination of nodes 1.10 and
control @@nmsyouphemﬂmmmntﬁwégntxolmd@#é%&ﬁéﬂﬁﬂé%ﬁrolswé%|11t19€|t1>| ng the

operati Oﬁgoggnc}rt 5 ggxasfiq%ﬂ/afjggd ér:gt%gerg{lorgga % Wt‘ocme ﬁﬁﬂg%lr st u%ﬁ 'nfattwor educe or

cap dema em or eneration to spatch

the avai lf&hh@“utga?a?rbauctmedﬂ@! genama biyhige &elrmcteammnm@ the integrity
and reliability o he delivery stem Based on triggering paraneters,

whi ch i n¢00188] Jutanather nufooﬂunmnt@ﬁt ®Ppres¢rd invensiops thegagde @cmémi 8¢ 9emand on

t he I|ve system, the real tinme cos t he

oy ol 0 Peagber arofiTbe PabIE e e Ving SR alsehife Léﬂtgrlaéépe"??? diiipeeifd)

oper ati ngontﬁh@fl‘%ﬁf @Eérﬁfa'l eSntRl polif RS 8OL hdhigthn %ﬁild)ﬁloﬂ@(ﬂed’n@tdoﬁﬂplstﬂw ce, the
total demand for the site 1.04, the total demand for the individual nodes

1. 10 wi t loperation afygs egatietedloadnor gepmmdomedpatitebased joa, etandtdimifeddooths and t he
R e e O L
their optlaumARRE #diNHs6Aakachar fo?télébﬁ*lﬁﬁqt Wduld aPshahendhebd: dsseci at ed
| oad or generation resource to inprove those operational and per formance
char a6t edinsited ¢ .monitoring demand, usage, sign wave frequency, voltage, and for other utilities

such as, but not limited to, gas, steam or water, it would, but not be limited to, measuring

line pressure, ambient temperature and any other factors and determine the best operating

mode for its associated load or generation resource. Using parameters from a plurality of

measurement, monitoring and control points associated with the utility delivery system,

25  available to all nodes on the network, the node 1.10 would manage its associated

consumption or generation demand and load on the “utility” delivery system in accordance

with control parameters governing its operation, supplied to it through a control point

configuration interface 2.16 and report any and all operational data, status and conditions

back to one or multiple associated measurement, monitoring and control points as

30 configured through the control point configuration interface 2.16. One example of a



[00187] As di scussed above in one enbodi nent of the present invention, the
| oad netering, control and |load control nodes 1.10A, 1.10B, 1.1CC

conmruni cawe 0siog402t he gateway node 1.10D through a w rel ePETAS03/00920
frequency comuni cations link. Wth 281 reference to Figure 1D, when a node
1. 10A, 1.10B, 1.10C cones online or powers up, including initial power up
when t hecome pdinfléfigirafiiBintetfadO1 6 & dnanpuy taaxibl ectedndotdter arysdevine 110802, an
initialization process 1.32 nust be perforned. In first step 1.32A the
gateway node 1.10D emits a beaconing signal. Cenerally, the gat eway node

node 1. 108 BHF I oI nel OF ARG e dlopT iR RUSEEBIE TGP el Vel y

gener at esor@bih@s@OoStodes draland lconolt puiite, thé aplitidGa @odes he0 ram:lﬂpbleie of
initialized 1.10A, 1.10B, 1.10C joins the network of nodes_ 1.10A, 1.10B,
1. 100 t heoighling the eaeRERT Pighe atsoriatedread wreaqnemaEorneAPaGsY (o-hife reduce B and t he

node bei n n%nd %l thgﬁgl \%} e);lsglai {rilor]lql%h dé’qségpger{eg)eﬁl%ﬁ% dls al%ﬂ(ﬂgehzﬁffll%% ect of

t he pres% TAvent ion, oad®control 1.10C

are conng @iﬂy tPhdl ﬂle\éhmhaeﬁhﬁd andoetsunthe hﬂég‘tﬁy antprdlmblﬂlh;eoﬂﬂqe Idehyi:rgt 06. The
WO 03/ 084022 PCT/ US03/09925 32 control and | oad control nodes 1.10B, 1.10C

may r ecebysénaaBased o8 e gsring arrameteas: hichiaclugrowtrIone dimdted testhe HM§@§h and/ or

fromthe ,gat n 1 ely tgal
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1. 10 mayethidd @bstopldelivedy iatlutihg aspesid eHargey/i e mikifund dp@ﬂdhﬂ@] Wt h
reference to Figure 2E, an exanple of the system 1.02 applied to a specific

cust oner ckdraeteristice of the assosiatshload er gensration . SQ@CW the tosal despandifpr theisifgt r at e

ever al ct on th t t, th
bore 5. 14000 el dehdd R Pyt ek o1, uthih [ GEerEBRE SR  L1S,
A | oad n@it@fﬂaﬂﬁe@ﬁﬁ@w@atﬁ%abt%r§thp{h%%ﬁt@n@al\Mﬂﬁ)éeeadﬁpdi@ﬁadﬁeﬁﬂerr% d2he The
whol e 10 house neter 2.22A could be associated with revenue gr ade power

(el ect ri oidivijiyalgade b0 andibeits aggmgeieearodpoel nodepbs@dndividupl nesles tlf)ﬁﬂll t he
whol e_hoyse neter 2. 22A i s associ.ate the trici dellv o the
home?% 1 §eterppine theit ORiTRWR PRY a‘ﬁ%‘é’aﬁa g ?ﬁﬂﬂdt%ﬁg(_’pgﬁage h?éér fOrE? ?cﬁ%a ot al
house cogs géﬂ%}dtﬁﬂ r&oule®6 Ihprolé Mroser rhifd émlt[%ﬁ'ﬂoﬁﬁaﬂ&@a&ctgﬁﬁld@ asures
and reports total consunption as well as instantaneous demand and records
and r epof@0183] cndisopssécnbave inoorsl embeditricetr nbithe, prebant |iowentiont i h)gd node

accor dand g oo ans ot sl BedSinnl Gyel o, TTC bntiiRee M ne "

gateway node 1.10D through a wireless or radio frequency communications link. With

20 reference to Figure 1D, when a node 1.10A, 1.10B, 1.10C comes online or powers up,

including initial power up when the node 1.10A, 1.10B, 1.10C is being added to the system

1.02, an initialization process 1.32 must be performed. In first step 1.32A, the gateway

node 1.10D emits a beaconing signal. Generally, the gateway node 1.10D continually

emits the beaconing signal. In a second step 1.32B, the node 1.10A, 1.10B, 1.10C receives

25  the beaconing signal and responsively generates a response signal. In a third step 1.32C,

the node being initialized 1.10A, 1.10B, 1.10C joins the network of nodes 1.10A, 1.10B,

1.10C through a handshaking routine between the gateway node 1.10D and the node being
initialized 1.10A, 1.10B, 1.10C.

[00188] In another aspect of the present invention, the control and load control nodes

30 1.10B, 1.10C are connected to the whole distribution channel up to the utility 1.06. The



managenent requirenents for the entire home to other control nodes 2.20
within the honme 2.18 and/or any other node associated with its aggregation
group, thwodshssery supply chain or any other node needi rgT@SIEMYROri zed
to receive or access it. 20 [00191] I3 addition, the honme 2.18 has first
and second | oad control nodes 2.20B, 2.20C associated with its heating and
ai r condtéritmhiang laydsoans] mxdes ¢ AOBr dl1DCnmayt leecimadata] ¢onitnoy) parapatces, ande. , t he

1st floor_ HVAC system 2.22B and the_other controlljng e second fl oor
bedr oom EBQ@@‘,AVEI@.}‘FC‘QI%“‘ZW&B}? prser friRcihe \eatediay ﬂogﬁd'1(§1801§a2fé)?ﬂit ©, fourth

and 111t kR4l d@NEdrRio1 BRRliRcEs 2Rbor enéffes, heAUnudl End RpATAECnUL D 25 2

refrigerator/freezer an electric wafer ater 2. , and a well punp

(for yard.10B( Li10@mayrtonRoleeratioasip @t dsvaziated &ividenl . @hd seventh | oad contr ol
nodes 2.20G 2.20H are associated with a roof nmounted photovol tai.c system

2. 22G ( c YIB9k Mithorefesenpe do Higaraodhi- e eampla qkths systemh b4 appliehioanpecitie

o Shuasher G e tysiodng bs Rk 208G 8ased Ml et QAN 87 2 o
1.02 Wi | thew9stkmwi.02) Iamlye illuttrdted ymbgtidentded hpmedurs insludes eight rodes 2.00t

limted to, gas, water, electric or steam for ease of illustration
el ect ri creupledstoreight dewiges 2231 i ty product being used in this exanple. Each

node 2. 20 J. .t hi S ex le h nt r.ol aranet e LR 4 oci at ed
ey N B EEAERF R A o PR EIE S208, KhRdE 2!
opti pym AeekahiBg2 0DAIRGIERE Bdsbéibtell MWith RSehRNEAGTPOWeOfeldctricitypsoot at ed

| oad or generation capacity. [00194] In one enbodi nent of the present

i nvent i omatea. Hawevenfonperposes 24 ilknsirate, the Whale Housednetgig?-edAtvassedated eni se

des 2.20 and id h icat : . |
noves 2 RT3k SRR BT R PR AR ALK RSN
I ndi rect %éboh@thel&altﬂaﬁsesdb‘ﬁ&ﬂi)ﬁtﬂon% elel {012 5The ThR1 MOSHS: RS X0WABELseRsi N a

network (as described above), but nmay operate autononously or require
di rect comdreapdss tasalocdvamgeptidredsr welpes aisfaptaneoustdermnd [and geeordsessogberént , t he

et vbs k- EPIHBIPPA LR oRAT . By IBTRIEE PR e RAUBRDS9% BT B0RC | nue 1o
R b R e A
associ at ethnagenlent neqaicgmpngs fohthieentifeMOi@6d other dangrokiades 220 widiimthe hpme home
2- 18, nn%.l%%;}i/iog ailnF;'ac;[tf(laeringdefal Qs%oc?aﬁg}) VeV{th ?t]; aggregation group, the delivery supply chain

or any other node needing or authorized to receive or access it.

20 [00191] In addition, the home 2.18 has first and second load control nodes 2.20B, 2.20C
associated with its heating and air conditioning systems one controlling the main living
space, i.e., the 1% floor HVAC system 2.22B and the other controlling the second floor
bedroom space, i.e., the 2™ floor HVAC system 2.22C.

[00192] Third, fourth and fifth load control nodes 2.20D, 2.20E, 2.20F are associated with

25  a refrigerator/freezer 2.22D, an electric water heater 2.22E, and a well pump (for yard
irrigation) 2.22F, respectively. Sixth and seventh load control nodes 2.20G, 2.20H are
associated with a roof mounted photovoltaic system 2.22G (comprised of a storage battery

bank and inverter capable of generating 2500 watts of 240v 60hz A/C power for up to 12
hours) and a dishwasher 2.22H.



conservation or demand |limting progranms, i.e., Power Saving Prograns or
PROGRAMS. The followng illustrated how the nodes 2.20 may support these
PROGRAMS. wHamesseey 20 the foll owi ng shoul d not be interprecedsopodoesrit the
present invention to any such PROGRAMI [00197] By its nature of having a
processor 2.02, nenory 2.04, netering nodule 2.10, nmains coupler 2.14,
control | pi198)v WigleaBEERsENC RO Giils wotlawiiie hny? utility tpravidalproduesachias dut ons
channel s 2.06, control point configuration interface 2.16 and the ability
25 to conghlimitedte, 8as WalshEleesdn on s fepwasa el BliairationFlecsasitna fsgdient
processes,.anon luraljty, of P&y - ogr amred
and conf F%P’ @&94“89%“9 8?6% lé th%leﬁgrgﬁet % a?)\S 58%%1?'?8{?9%%%%?%%%%@ I&E\Cti ons

and is ngaraﬂnemstse&e@ﬁn roMsbdiabd aRniofy, ivitictatak koityol prd@&hd8] thEaodeX20ml e, the
nodes 2.20 may be configured in a Load Limt or Load Cap 30 Program The

t er m § oauselsi ti detayming st eplimpmyonseatingt ehagackaristcs fort e smanagamet ehitrean a WO
03/ 084022 PCT, gi&%{ 0992«35r .34 Iial't or cap on either the KWdemand or the
total co&¥oYfc LSRR (52F'Hi s exanpl e either a physical energy usage

or econo(q 9410 M sk enSRARES of ﬁé?ﬁ:@éﬁ ifentidie a@Rtevanadde 1B @EY Bguilapabi [ ity
of each node 2.20 and its ability to receive econom c data fromthe supply

chai n seto/dgggegate, the hrenssdendes 2@0iand consabitlase dfe apaunyrHCcalions BIosess AE9Ed on its

rate of 5 consunption, as || as.t ost it is Lncurring .at. .point in
tinme. [OBYVE PEE S’a"“ﬂd‘&ﬂ‘\“’,\{if’ﬁlf’o%‘?r}%&f a&éﬁhﬁﬂf Bﬁgeﬁr%fref%grclﬂéltr %%rlg\/\oul d
comig the NBEALEON their total demand for any "utility" supplied product
to a maxi mum demand | evel under an agreenent with the supplier. Under such
a Progr afg0ips] distrodes arawohgeckel insulgteotk ¢as dasasibed iahgye) abus, mayhepsate ncr eases

as the total demand for_trr:cg product, increasesh As 10.a tie%;lllt t he

cust oner 2¢AEM QB Sequre ngragt &?rﬁmﬁﬂ‘éﬁ fo Ef&‘?_ﬁﬁd sif, operpiional SIS o 1% %8Bl d have
a much l8%5di$l%§t’: fHe!nobi& £2PREIHE bdsicAbgic 46 tHat ffYhe RIde 20l Sabel fth than one
that had erratic’ usage patterns of peaks and valleys. The reasoning for
such a praghoattitier iftatticuPpbi By sccafent, 'the nddet2/20 pilbchntinge pupdrfaontheir t o neet

all demands on their system and therefore the ewar d consuners W,th
consil3t emanagegeabay @@%Eﬁ‘?ﬁtf YgHORSHP PBPW?eﬁﬁlh%}aﬁéﬁé#%?‘gtpégfgnﬂ%‘cﬁ E?ﬁsﬁﬁ se to

roet L hept (IoGISabBEY AR br BN SR IRNRIRIRLY dhalr o reserve mar g ns.

On the opposite si e scale, they char hi gher "demand charges" to
t hose whd96nah itsTeimagest tfoem) theoadme 238.antagspdrticipatasinoaey suodear lofwer
their costs by maintaining a consistent and flat_I| oad pr%tRi IC?
conservation or demand limiting programs, i.e., Power Saving Programs or PROGRAMS.
The following illustrated how the nodes 2.20 may support these PROGRAMS. However,
20 the following should not be interpreted to limit the present invention to any such
PROGRAM.
[00197] By its nature of having a processor 2.02, memory 2.04, metering module 2.10,
mains coupler 2.14, controlled device communications channel 2.12, two way
communications channels 2.06, control point configuration interface 2.16 and the ability
25 to communicate with and coordinate operational and load management processes among

a plurality of end points, the node 2.20 may be programmed and configured to perform a

plurality of control and interface functions and is not limited or constrained in its ability.

[00198] For example, the nodes 2.20 may be configured in a Load Limit or Load Cap

30  Program. The term load limit or load cap may be interpreted in this example to mean a



[00200] In our exanple, it will be assunmed that the custonmer has agreed
upon a nmaxi mum 20 demand of 5,000 watts or S5kw with its supplier, the
utility. weooeswenned earlier, this demand coul d just aspeadishyodrzve been
a financial |limt based on the fully 34oaded cost of delivering the utility
product to the point of consunption and nmay be set by the owner, custoner
or any otihgroraap oh githadhec KN demaid dr thétalicost of oferatiprsmiakiggttiois epdmplai n cost

control over the utility product. 25 [002014; The %ﬁeway node 2.24 acts as
the gat eRigsay PhYSICal|8REGEY UIREC 15 SEPRATAIC £RBLPlINEFEsS: a‘ESﬁe"fc‘gﬁé’B%‘ﬁ on and

demand f H{Cte%?rﬁa?f%ﬂ{itgy??%%&ﬁ ﬂ(fﬁﬂ-éﬁs Lllﬁﬁﬁ{)tg rd v IRYRY BffFonrthé4 coul d

be, but 1's no si ngl e poi nt e dedicated to just this site
1.04 as syspl¥ cloin servihgét, ehechobie 21200s capable@lf neakinfg dpoisang basedroniits rewifd be a
node which is part of an_ aggregate group of homes in a star network. By
i ts nat ufRNSUMPEOR a¢ WRH WS HS¢aStt BANGHTING HRENYPRINE 4 UBAd st ore consunption and

demand i tii r 3 S| d 0 :
et Usoa 8805 Uil AEaBRE} o Lohd b Rbpd T, St MBI 0 e
out si de HhethiaMRiothBdsniml fasang “ullen? sgpliedpiotdud tnothaxinum tbmearddee] 2. 18 or

aggregation group, energ %rovi ders, energ br okers, energy service

provi der gnder o %r%ﬁlil@?n@t“hé‘rt QGPREJW-ZHHC‘%QF@FI%/ @ Prpgrapmhe qustomeg svabdi bef or t he
hone 2. 18 .approagches the a on e i im w, the
fate 5 oftBBRACRBRTE YRS FEleers P rEFLRLeraRRTTRE pRute Milpas A6

way 16O0MaYEuRatht eBsombBematehsmage6 tdath their teagidiad fakt pattdth Modldhadey ei t her
t he i ndividua nodes 2.20 within the hone 2.18 or by a central aggregation

node in monushdowidrorvaradl ratepet enibeft atilibn produgeansynedtipn #pe ashaskestafiged t o

each node 2.20 through, the cantr Qi nt eonfi,guration i ' .16 or
mast er cYfEF Qﬁtt%ﬁgy%ﬁfsa@tvgﬁgspﬁjgs irgfégmfl%goéﬁu %rg rag{g}gtﬂpatct)gﬁgggl%ﬁrogl node
through i GoBtddatts RRIsDEoRMN to iR il @BmafdLorf MR s¥stdi dndahéreRek thegduct i on,
shi fting and” managenent process would be initiated. Based on the anmount of

| oad r edutdrdreonsekrs with £érsistent, ingnaged aphsumptianpatteynshwithaglesgr fy¥es educe

the total demand utilizi i ori t ddi ng. t whi ch_woul d | t
kS | et Mt et TeadetnPhaq piy huf BV B 3R Pl Ral Phnct fon
i f Opera&ﬂ%ﬁ%ﬁ% Gi6PS the b, :ﬂf‘e‘iflélhﬁéefh HePYREh M chit@esdtRoshiae emeatdat hi gher

| evel s withi'n the group until the total demand for the site 1.04 was

reduced nmnage theickpisabse résaitatustomives qapJeve ¢hairaosie by magyiainingiacaneste t he
total | oad 8f tgi si.ﬁe 1. 04 dropped bel ow known | evel s of individual |oad
consunpt PBATIRLCAEPES tting previously shed or reduced |oads to resune

nor mal  ORRRAH] Mol xRk, BUAPEIARIME RaRBE ERbmer has agreed upon a maximum
20 demand of 5,000 watts or Skw with its supplier, the utility. As mentioned earlier, this
demand could just as easily have been a financial limit based on the fully loaded cost of
delivering the utility product to the point of consumption and may be set by the owner,
customer or any other entity associated with the site 1.04 wishing to maintain cost control

over the utility product.
25 [00201] The gateway node 2.24 acts as the gatekeeper for usage and monitors and reports
on the consumption and demand for energy at the whole premise level. The gateway node
2.24 could be, but is not limited to, a single point node dedicated to just this site 1.04 as
part of a tree and branch control configuration or it could be a node which is part of an
aggregate group of homes in a star network. By its nature, the gateway node 2.24 will

30  monitor and store consumption and demand information and report it to other nodes 2.20



upon demand cap. In addition, any device 2.22 which was shed due to its | ow
priority in 20 the demand prioritization schenme could increase its priority
based on wol3m84227uM Operating control paraneters and capse/tsHzoPeI Ority
to be increase to a point that it wil35s force a once higher priority |oad
to becone subordinate to it and thus swap its shed status with a device
2.22 of e¢ogthelncovorfvedtiethd ek 2.aBues well memides patsidertherhome elatuchanh

i ts. 25 [0020 hi i i Sti | e-i ly to.illustrate h
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storage batterie spatched first to offset the use
of grid psaké bede 2r8ragyroachestiet agrded upbh enesgyl caumptomlimited dEwy the sate
shedding load if sufficient stored energy was available. To conplete this
exanpfe, of eongemptings datp Slowing nfEmathee gaiFWVaY ‘E"rﬁg 2&&9"? ¢ itHot N8Y hone

2.18 wi | | o e sxa e, 550 lokr, M A3 OBABR D PERLLIRDR P8AZ8 36 11

shoul d bé note at control can exist at the iIndivi node | evel as

i |1 ustranhedesby 20 Within eneangthe 2018 eoby d centrad taggtegathn agyr imgmbieoelabuoate | evel
or at any high level in the overall node cascade dependi ng on the
depl oynermplemeniatians. UBased 98 nIEREteF Pravadedrto earh Rogle 2-%? 8@?%%%@%?& control

Cont ol - Wb 33 i Eehiep 1 B Blayep ool bee TRyhEs naPReg RFART 03"
cont ngl h@%’e@@@h&:ﬁ)h@ﬂl 1de COBPEIe BRQDAATDiteshRgintorhmadtag 2. 16l therads t o

mai ntai n the indoor tenperature. It also has the abili td?/ to

i nt er conmedviciien, shifiing #nd managementspretesiyonld b pnitiated > Baggdracthe gmapRf Aont r ol
the tenperature .settings,. | | h b i speed
conpr essg?ag rﬁ%‘ﬁ“t@%?%@ﬁt@/‘%ﬁrgﬁ lexgls ?%acélgé%aagibgggefggupésdl{l%thtg E@Elc%abgl | ed

devi ce CQEIMA} pAbi)RRedalia@dmelerd Ahich vidued febelt iaké Rbdtémpomint Wadimine  of the
home 2.18 has a communi cations interface. This comruni cati ons channel 2.12

al so  pergmupsoiperformn pegsluctiomfungtien ppewing am repet the msultsdplewed Bhke

characteristics and contact . the custoner,. O i j - ] s or the

manuf-act §F q?@tlaﬁ%@é%tw1gpn ﬁﬁegrPNPAE‘ 1lstl)}<astgéz§md%§'{a§§@/ﬂ tgigi]%{:?'%ﬁ?aéncti on

usi ng t heed Al WA aCQIPTRBIR 16| Tﬁ@re‘i&@é‘;{ﬁ@&&s a0 tnigdté Rethe Ihaldbddastitheysitor

t hrough a cascade of nodes 2.20. The |load control nodes 2.20B, 2.20C for

the HVAG.Glydtopped DepaBknowr d&yveloof dndividhilzload ronpumpiam fatefopermeiéing 10 to
stens 2.22B e of ¢ tio

nmonitor and, repor{ on.the. s 2.22Cr ns of
utility éﬁ‘@'ﬂ%ly&ﬁ?‘{?rﬁﬂcewﬁm rﬁ%lgnerf@gaéltqygr W@h%&é?e&ﬁmﬁﬂlr%%’ q‘eai t was
managi ng u{pBﬁ:' dem . In ZdBhiord -aR¢ BeIREL. 23 WAlth WdRIsALWBud Batsaentphietityad devi ce
comuni cations channel 2.12. Depending on the total o
20 the demand prioritization scheme could increase its priority based on its minimum
operating control parameters and cause its priority to be increase to a point that it will force
a once higher priority load to become subordinate to it and thus swap its shed status with

a device 2.22 of equal or greater load value to meet its minimum operational requirements.

25  [00202] This simplistic example-is only to illustrate how a simple load reduction might
be accomplished using the node 2.20. In this example, the stored energy available in the
photovoltaic system’s 2.22G storage batteries would most likely be dispatched first to
offset the use of grid provided energy to meet the site’s 1.04 energy needs versus shedding
load if sufficient stored energy was available. To complete this example, the actions

30  performed at each of the nodes 2.20 in the home 2.18 will now be examined individually.



20 demand for energy units of the hone 2.18, the node 2.20 may have the
ability to nmanage the tenperature within the hone 2.18 based on custoner's
suppl i ed weroanetoez s supplied through the control point ceaftiuses/edndn
interface 2.16 to cause the HVAC syst®ns 2.22B, 2.22C to reduce total
dermand and coul d based on a priority setting maintain separate control
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i ndo0d edeinamhfoeehaky aninddfithehome 2.18, the node 2.20 may have the ability to manage

the temperature within the home 2.18 based on customer’s supplied parameters supplied

through the control point configuration interface 2.16 to cause the HVAC systems 2.22B,

2.22C to reduce total demand and could based on a priority setting maintain separate

control parameter for each HVAC system 2.22B, 2.22C depending on the time of day and

25  occupancy status. To further enhance its operation efficiency, the load control node 2.20B,

2.20C associated with each HVAC system 2.22B, 2.22C may suppress the operation of

secondary compressor operating stages and restrict the use of emergency resistive heat

strips provided that the temperature recovery within the site 1.04 was progressing at a

satisfactory rate. This capability permits the system 1.02 to operate at standard efficiency

30 when the supply and associated cost of energy is low while greatly improving the



20 reaches a paranmeter set maximumcritical |evel or any other action
programmed into the node 2.20B, 2.20C. This and other conbinations of |oad
curtai | mewo oatnghoeontrol negoti ated between the nodes 2. 2@cirrusohievorone 2. 18
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demand for the water heater 2.22E using the netering nodu 10 and al so

has the &biel at@eynm@ntdmpétfy the eomperaire GRIERS Pheuspgidethe ﬁ&%&:’é‘ﬁ %2%1252 (2.8

connected to t y.. chal e mains
coupl er 2PAUQH °cfﬁ‘ SBE‘P#W%E cgp?f iy 4 etr%n?rggé I;c[Jﬂ| 8 Caw Usztﬁitgckstog connect
or di Scowﬁmreﬁﬁsefcbﬁﬁﬁkﬂﬂh%nlébp LdvEYatiHadny: alﬂe&atd@éﬁ:l@hﬁhﬁﬂ@hﬁts in a site

i npl enentations the fourth load control node 2. 20E may use the controlled

devi ce cdrfifuniageitinoiiéple hnithegeraing zlr@zﬂ@n@mlélynmr&imgeﬁ@@lmgeor@r@cbe%g moni t or

the rate of usage he in ter. t eral and d water
t e at Bar IRILERTAE A drflfrany RET G B SR Aatet e AR SAEd
features téﬁﬁkrhtﬁﬁeeéhlah@e&% 19 JeRBdP60G68Fa®findhedsed ddRaktbad i@ Andmriéei ng t he
operational efficiency of the water heating process and inproving the

ener gy deadicadl tepatetature cliange sétengvatperiodsefrapid incraged demapd oeppiigeppead-tidehe wat er
e e RPRE S e Pal TR B RS A
through 4hg &‘aa&tlc{l]lg%X@s@Xry ¥&4sE Bpettfibs Wntif AR gid%bf‘gn\hﬂﬁm@@él'dibgdﬁbﬁﬁent S
wi thin the water heater rectly, t he nodes 2.
20 reaches a parameter set maximum critical level or any other actlon programmed into the
node 2.20B, 2.20C. This and other combinations of load curtailment and control
negotiated between the nodes 2.20 in the home 2.18 or aggregation control group are
monitored and reported by the central control point or the gateway node 2.24 to alert nodes
within the home 2.18 or aggregation group of the total load level, demand, cost of energy
25  and delivery, congestion costs and other related control parameter triggers.
[00204] The third load control node 2.20D for the refrigerator/freezer 2.22D monitors
consumption of the refrigerator/freezer 2.22D using the metering module 2.10 and also
communicates directly with the processor controls of the refrigerator/freezer 2.22D using

the controlled device communications channel 2.12 to determine the operational status of

30 the refrigerator/freezer 2.22D and to provide over-ride controls for normal default



20 these devices 2.22 or a central control node for the hone 2.18 woul d
coordi nate and execute that coll aborative action thus reducing the total
demand f owotobmesdeorre 2. 18 [00206] At this point it shoul dprea/usos/emd24 hat

wat er heaters can be recharged in nul3siple ways using either waste heat
froma heat or fuel cell or other on site generation unit. Mdre advanced
wat er hedgirictignslyiet defi®st aycleh e/hsw tely mvightlbe delayed fotreducerovesilligmand.afhipanel s in

25 conjunction wiith other faorns of ene n to. el (%e an | oad on

t he ener §9mawnicgens channel gy ajsp Hegnﬁtsrfgﬁm“éﬂ ad ePniol BO‘H?&? FP‘E"'H 8%se of
I

SO! ar @?ebxsetfr?%%:gat?{/ﬂg&&:? pgb?tnz g&g&% h@ﬁa?act«%]r?stltzé Thd %Qmaa SGgPE&MCEe

geogr aph e weat In the case of solar and by
t he mar kegtoviddre or iy manofaemneer if it ﬁlbléumbaSﬁs ofingrtiepane votyhemihaitaioss | i ke t he
guantity on hand and the lead tine to schedule a refill by the provider
bal anéedchajuielist the 30 projected quantity of propone the site 1.04 will

consune g&izﬁlsf rﬁ;het}g)HﬁH h a%néonh]om c?en? 28%) fcgr?’{hg %Q&Zhep g / 2"%{1191?@&? an§ 9

predicte edu e a actored 1nto alternative fuel

usage as rgpkth oﬁ)f:oﬁstlﬂlptl&*;l@rﬁi densdndifer thelvalehdager RAGEQsingAR2OEkriigmotdulét h | oad
control node 2.20F for the well punp 2.22F has di rect control over the

oper at i oR. l@fanmab,so\h@s therpbity 20 @Ntlaﬁﬁﬂtﬁﬁé‘fl‘&ﬂé‘? Vafer hgatqr Zp?(%s gometedased on

5 paraneters e 0.t t the r fi

i nterfacé® g’ féﬂ p@e?}’glﬁleqfé’f) %nl clfsegf)n}te rRAl?sﬂgduplerrrgqrq ""ﬂ% rrentg s and
pref gpr eghd foiRE 16 OREEIA{IIEN. 20ERS caidesdiadlsdayinddn & fedis t}QrIBﬂlt)a,ﬁJpp@i lInas

net wor kK node updates, which could include weather information relating to

| ocal pr endrpElabarate mnp@mgtanomsﬁb@fouﬁb Ugad cprirg) nede 320K snaygise Hie cpyealled

h l t 12
S Ch " codeuea Brimanttons BRI 447 P RF HEGrRE M0 Rl plf M Geor ) |
i's i npor tap ubdzeRE tpit whiet &n@@famre atdBé stbRd v@dﬁéﬂérﬂﬂ)ér&dredﬁmﬂzﬁb& within

communi cati ons channel 2.12 may be used to not only conmunicate with other
node pr ocleswater eaG2 282 dthest advamcedé’sajmaawnte@mcmo thgé@?%tqf@ﬁterbut al so

has t bility to.interface w.th. anal rocess evi ces
or aﬁg o?‘ﬁ%tf'“gf‘éﬁpﬁ%‘?g dReranena ﬁ 1@8?‘@ eé’Ya ?{gﬁgﬂqgﬁ R }mn% Ylngto t he
node 2.20f ¢ ﬁ% &En%ngflﬁﬂeﬁ' fo?th%%vﬁ&h?éaféea lee Ipa@eqdlpgéuakhec\omﬂwatdrogl c for
itens Ilke punps that "have no enbedded process controllers or sensors. In
a si m | arR. 2&Eshayose 1hmmumc¢edttb|asheatafcnmumsm¢moﬁ@e&h‘éﬁﬁévstemd 2Bt cat i ng
sensors can_be usegf)l n conjuncti OB with _enbe dedpg%%)g?a%s controllers to

enhance RS degae ey }Eﬁ?tla& o/ A58 P PRraSFOBPLighes TGV SYSIHB! e

practi calye gy energizing the heating elements within the water heater directly, the nodes 2.20 of

20 these devices 2.22 or a central control node for the home 2.18 would coordinate and
execute that collaborative action thus reducing the total demand for the home 2.18

[00206] At this point it should be noted that water heaters can be recharged in multiple

ways using either waste heat from a heat or fuel cell or other on site generation unit. More

advanced water heating systems in the south would benefit from using solar panels in

25  conjunction with other forms of regeneration to eliminate any load on the energy delivery

system. It is important to note that in the case of solar panels and propane the supply chain

is limited to the premise geography but would be effected by the weather in the case of

solar and by the market price for propane. In the case of propane other factors like the

quantity on hand and the lead time to schedule a refill by the provider balanced against the

30  projected quantity of propone the site 1.04 will consume between the current time and



20 [00208] On site generation, while not preval ent today, is being pronoted
by State and Federal regulatory agencies, utilities, DOE and others

concer nedwweimls4maz nt ai ning a high level of reliability amdTiusbggmesy in
the electric delivery systens. In pardd cul ar, renewable generation
resources are being pronoted, as they have no environnental inpact and do
not  congtedizteingfit athedale tinesblunes de ffsodred inamaltematicle feeh sageiappardofthe he nost
common of these. 25 power generation resources. Due to the relatively | ow
capaci t y SEPYpehainpalanging ogisd wi nd  generation systems, to be effective in
of fsetti R : i or age
syst om | NU3O7F THR AT oo RBUES opE R P 2o P e Lo s

quanti ti ¢r epdatidnest thet welepampt 2.20F udkopsteess thecwsls puynp TR2F rtmsdéd omnmon
formof bulk power storage today are wet cell, deep cycle, agi ﬁ gl ass
mat, I eadaraEckTysuNPEed da 1t tiugh the centre! meint sRpEgYraon H%?ﬁz?“ﬁlq' : iﬁ seri es
to creat e i, faclli i LU 2
PCT! UsoaPaBsErs Bl diiShe iR0fn ik rbdubrcieplt A fhelctred Mincl bOROGMNEE ) e
over t heeygslished by thatistsrieran thelliapveanioek dab apgeaes, waichrolldgycludéongaeres | i ke
Hart, Signwave, Balmar and Trace are |eaders in the battery

char ger / infoenation relatikgto. logy presinigtianhSenderinpigoaldhs Rresea HEpg thedackl sol i d

state power caonverters 0 i i e DC
pover | ntarEeRReEalsFhig (5Rff A BAR-Emgit R, RUR At 25 i S0A° 1,

r et rii@ve pidvidprélgpianen aipdt orc@oMRI thoikturd nA0VIt BrimPéfant ACndrewethisgloi®Ohz wi t h
utility quality and reliability. Conpanies |ike Trace already manufacture
and mar kétat |thy spnteelledy dewiees comaunieatiensechannelt 3v81 may deaisedy® 8t elMed t o
battery storage stens,. that not onl . I [ pl enment
t he need§°BMURP siwéltﬁnf’ﬁhﬁﬁ nﬁg‘?’ré’,m(beﬁ%&cg'ﬁgseggljeﬁ%?g%;}}rll@ g%ég&g%ﬁngggé#% t he
utility 30hegidod, BRAIsdPal theawlity askrfhc wilttardldd tbidigi@l ploessedis opdelidesr tine
peri ods sSpecified by the owner. [00209] Wile photovoltaic systens have
come a | onanywthies form lof cpmmunitatingsensor armege by wipplyiinpute & the noge220Ener gy
managenment . capabi Li and need the additi.qn.of the i.nvention 1.0 nage the
st or gge gﬁ?ﬁc E‘H\?ng'éé%ﬁhaﬁ?%ég%%peﬁ%ﬂglﬁenﬂr%ﬁw EOJ nffﬁ’lﬁgﬂ? R%W‘Pi)@? {hagf: '{{g fully
15 i nf eoEabediAn pratkssTROAASRNors Y6 The ol giddlieonishioh Rodleveh, 206 wi th
its ability to communicate with other nodes 2.20, sharing |oad and control
dat a andcommagicagomsechanck] and tcoinmumiciting sénsors ean st sed igconjpyneamMivits on site
generation resources |ike the Trace Fovver inverter. to provide nmt(i mum
Denef | 1 CBOEIHES FReEBRANITONsTa [osieaRRy theIBRYI4PTARY PEFRT ARG 19 SiSRe e 20

[ 00210] T%lsw&@bﬁcﬂi&@d control node 2.20H for the di shwasher 2.22H neters
and

20  [00208] On site generation, while not prevalent today, is being promoted by State and
Federal regulatory agencies, utilities, DOE and others concerned with maintaining a high
level of reliability and integrity in the electric delivery systems. In particular, renewable
generation resources are being promoted, as they have no environmental impact and do not
consume any natural resources. Solar and wind generation are the most common of these

25  power generation resources. Due to the relatively low capacity output of solar and wind
generation systems, to be effective in offsetting peak demands for power, they must have
an associated storage system into which they can stockpile power in relatively low input
quantities and then retrieve it in bulk when necessary. The most common form of bulk
power storage today are wet cell, deep cycle, active glass mat, lead acid batteries, which

30  can be connected in parallel and series to create an electric storage facility of virtually any



nonitors the di shwasher 2.22H and comunicate with its enbedded control
processor through the controlled device conmuni cati ons channel however in
nost casewowswda2not require the mains coupler 2.14. Wt irctrhmsoza®es i on of
the | oad control node 2.20H, the disftwasher 2.22H nmay be capabl e of
performng its designated function at the best tine 25 and in the nost

ef fi ci entapmipend vdtageeGrdanempreectaerat hivedeen stadereverihe years mtbattenytandg wi t h
all of the other nodes 2.20 in the hone 2.18 to neet_the contractual

obl i gat i dmertercharger techaplpgy ddripRAnicsplikenHar JIgNRAYS t BHmer aaﬁifsﬁee?fel n this
exanpl e, : . ke i nbedded
controll é%aﬁgrfs ’ﬁ?ﬁ;g bgtltﬁg\%/a%%é/r&%nsglﬂ%%{ ?Q,yﬁsﬁ) \ﬁ%lﬁ:la?? éﬁ%ﬁ?&?gﬁbﬁﬁ?g t he
enbedded splidasas powertdobgeriead thete@nipasieoharaydtenosbich tart steredCrpowerdnto30
systens by sharing processor and nennrg'conpon nts. WD 03/08402

PCT/ US03/beterystorage syslems Bt 13hét.sipsand8 xaltsgandcthe gdrigysol on eénaaés?‘inaned to

i nt te all, "utility" i At i )
ol ur gl ¢ OB it 1w or SR AL el 6D Sl bty (SRON SEF OUEINE L

reconf i gWoatPaRies Nikd PEraqd alddidly Sharmafanste phd\thaikett Ineentesi dybteisethatafihagey t o

col | aborate and interconmuni cate to manage the demand on the delivery

syst em Bheiedokaigprays atizchad i battgry Storage'sypery thib R ophycanes; ysediosybRly s .
[00212] As_discus r I t t to the
ity D ORI B PR SLh Kelgtaf Gt B Bl are ofE AR BEWERY,

1. 14)0angti@fand bl vy bk to ERMititiey at l@aIY/aad f@ v periedsspeeifipd by tdawnef.00213]
In one aspect of the present invention the control and/or |oad control node
1.10B, 10 1.bOC receives information related to a characteristic of the

di lied by the .utility 1.02. i.e. . el i ci |
operat i of o BiBF Rl Rord i e mbtedris e R el ebS devead e ' 7 Gec
I n one enaehd TR Meir dByycAiB6Ment GabhisilifySantiflead 8@ ddaitioRef tay/miveaivnl tot y of

electricity. I'n another enbodi nent, the characteristic is related to the
cost or mazlage thestaragstandcomvestion prsicess frons DICDD244 o meke theanpireof ailiilyg t he

exe ary hone 2.18 di scussed ahove,.if the refri .22 220,

schg%l edm8$r.a@flﬁéf”i§iy§’éanﬁ§ Sysgerpnimeé?aéi %qntTBL??(%mgd\gfhr léss%b%é%?e, t he

onboar d rehh il With 6Bt Adks2 MBYshaHES ad Bl asBrdaAk e maashitOdenial node

2.20D to determne the cost or relative cost of electr|C|t£. The cost may

be expr essthin asitah040t athér gragl peemits owsife gtoetatiosrepeyrcesike the aee pewary, or as

an relative classification, e 0 -ngak tinme
d

o e Ao 7 O Bl e 887 By
environment.

20 [00210] The seventh load control node 2.20H for the dishwasher 2.22H meters and
monitors the dishwasher 2.22H and communicate with its embedded control processor
through the controlled device communications channel however in most cases would not
require the mains coupler 2.14. With the addition of the load control node 2.20H, the
dishwasher 2.22H may be capable of performing its designated function at the best time

25  and in the most efficient manner to meet the needs of the customer while interacting with
all of the other nodes 2.20 in the home 2.18 to meet the contractual obligations of the
energy demand cap under which it must operate. In this example, the node 2.20G may be
a retrofit device attached to the embedded controller of the dishwasher 2.22H or may be

fully integrated into the embedded processor thus reducing the overall cost of the combined

30  systems by sharing processor and memory components.



controller of the refrigerator 2.22D may decide to either whether to
performthe defrost cycle or to postpone the defrost cycle. In one

enbodi nerwp oBlog®2zleci si on may be based on a sinpl e conparcyarsobeteeen the
actual cost and a predeterm ned val uetiwhi ch may have been input by the
custoner. In other words, if the actual cost were above the 25

pr edet er (002¢t] Tak ygsterh @rdebditbed abadyiseldsigndd t«)rinMgnatechlb‘éltiﬂiqs toposianing [ 00215]
I n one errbodl ment of the present inyention, cgew ce 08 has an

i nt egr at 81d geEEating] CESOpFes, Ve, @ RJPraMYeoflé‘S%"OI 1‘96 2idng ‘Feébgnﬁ P o RUEi on

directly I t
avai | abl ? a%%!}'ed&}ﬁggs%dq‘%% ?raglee%r%ueﬁs{}ﬁ n suf %‘g l{ﬁg&ﬂﬁg‘t&g “&i@?lhgi ons
based upasilityntoollafopdteraid @ tercdnrhurtaadial reanagel tetdeonsad ofi thehielidayisyserd. 08 nay

be WO 03/084022 PCT/ US03/ 09925 42 del ayed and re-schedul ed for anot her
ti me. 5 Or aed sHpPhEFhait ofrilitne meegere and GrEMOdSHe may be chosen. [00216] In

i_ngé he :na;‘ﬁ@‘ﬁi ddgcggseerrr?cgs § % BRG] ta'le?@ 'or gﬁ:@ga%% nfa?r%g %?iﬂttb aH: J ﬁ'i){_liiogev' ce

Fen Se conpare erm ne reshold to

detect apgd/ef the udtbAeh Ga eindilcorlthd @is@meh aerfdcar. lnﬂ)bﬁklleﬂmeeérvwapfo@dearrpl e, if
the door of the refrigerator 2.22D was |eft open, energy consunption woul d
mcreaseand/br@m@rng;nan@mgrg Migef.on was increasing, the rate of increase could

't co v ML inof BRERahEn Pt atnih FRSaty ot 9R8 o RRTAYE L ARTCT 2T

of  g@nsyYNPL ki GQUhFbrRGHH Ffebféd b mﬁp@t&i@u&\fof hlea:oﬂﬁﬁﬁiﬁltyﬁsruﬁplﬁﬁlcbwmb ue to
determne if an 10 error or malfunction existed. In another exanple, if the

filter oftilityel.pAdle. mleqiridity3@nd coeteddsmeperetioygethe qangrofesbpr pentiplled 308 wi | |

begin to work, harde hi y. al so_he see thr Qu nal he ener gy
consunpt FB’FF%‘?HW%C E)@é% B@ﬁgﬁ (98 q&ﬁlﬂ Q {%"‘5 éi;a?eéigtfﬁ’ett(l:lf) of the
present 'a{?é{ﬁlﬁflit?ﬂf electBoiR}. rﬁ'an@@lg@elﬂb&ﬁ)fﬁeﬁtr tthﬁﬂaot@ﬁﬂfcﬁ@l‘elﬁt@&jﬁ) the $6& may be
| inked to one or nore sensors (not shown) which sense 15 parameters of the

cor r espondickgivdevstod elecGBBY. 1. 08C. The sensors may currently exist or be a
part of evjce 1.08B,. 1.08C or be add to the Vi . 08C. For
exanpd e, OO[ZHg] WAt &% %tt”é%ngiheﬁ‘émtﬁ ary ﬂ%m%lgg@g‘séﬁséﬁ‘b? ﬁdgﬂ}ffa{%fg‘gﬁf ter

t enper at yr B whideOMBeHOE 10 \RHi Bite R TRBOAD W BefFRDSRIe MY be

recei vedlzbz?Dtsﬁ’%g%hrﬁdPiogﬁ (ge 1. 1eOE or the1 8adrH§ontro eﬁode géloc and used
i n det er shibedd heﬁmghmtc&ocmn[mls toag qmantyetheh&sadmate&()oafd 8arol Hmde&wiblte if the
wat er heater's 1.30C confrol is inst r,u,ctl t he vvab?exheat to heat

30
the wat efcleBRINGItHfeePst prEldfiNe £osh SEEICCHEILY. ¢ Cqshmﬁ)é Hﬁss{zﬁiés GRS

tenper at %1%):, 'i.e., dollars per unit electricity, or as an relative classification, e.g., high or low or
20  peak vs. non-peak time periods. Based on the received cost or relative cost, the onboard
controller of the refrigerator 2.22D may decide to either whether to perform the defrost
cycle or to postpone the defrost cycle. In one embodiment, this decision may be based on
a simple comparison between the actual cost and a predetermined value which may have
been input by the customer. In other words, if the actual cost were above the

25  predetermined value, then the scheduled action would be postponed.
[00215] In one embodiment of the present invention, each device 1.08 has an integrate
node 1.10. By virtue of the node 1.10 being fed information directly from the supply chain,
i.e., the utility, regarding the availability and/or cost of energy, the device 1.08 may make

decisions based upon this information. For example, functions of the device 1.08 may be



the water heater 1.30C may first check with the associated | oad control
node 1.10C to determne if it should proceed. The | oad control node 1.10C
may appr owe 0o/s4001 approve based on a nunber of factors, pcmaisoslogegs as

i ndi cat ed above, a characteristic of 4he 25 electricity supply and/or cost
or relative cost of electricity, as well as the energy requirenments of

ot her dedtlagesl ahd@8-sehictitlied fdrlapothentane? . QBa differedempreemerty @ficagnt otodemagi t es) .
[00218] | n another aspect of the present invention, a device 1.08 nmay be a
storage 9§SERHKN or an inverter system For exanple, the device 1.08 coul d

i ncl ude 51R216] IH%&EQ%%&%E Fﬁﬁe Bisdit mveﬁ@&i"'@).elrg%@sﬁﬁv@i&] 119 deke 08

transm s et wor oad control node 03/ 084022

PCT/ USO3nf¥9%5btrerdidd \th extheewse gympsretiebia preebigrmhinsd timestdld todetaairandéorai | abl e,
e.g., _during non-peak hours, the |ogad control node é 10C coul d égﬁtrol a
mai nsS colpdit afailue eranepd fay MANIRBEG For example. fihg dQor phibe refrgsratgr 2

peri ods, r . t : j .coupl er
D14 o a0 SR, R Bha R ol B D b I e e 1 06,
5 [ 00219}hel rateafidridieke sddbéd compaidiewit £ predéterntinahtdlwrandtan elestystnaaysape02

all ows the devices 1.08 worki ng wth their associ ated nodes 1.10 to make
j oi nt deerrsread ififhe adic mss 9T exeeedsdna predaieramed valey dternagiyeynredais Aty chai n.
For examle, if. rtai l. WM f §1ﬂ1 fa]FTe f . s within
a certai orésgg{d)}lgﬁﬁﬁ'éﬁdrb%gc#l%gw f? |ngltgga rgfao:é;[urrp s&fr un ?’i C}?g&%m%% nut es

per eger ¥raBPuF malfasdtion st dhQihother exapsadr ig filkadfchapod! pungd£30B0 1. 10C
may determ ne which punps will run during each 15 m nute segnment of each

hour. [ becmas clagesd.ithe paphgump A.-39Bpwidltbegin to work pardei Thinpay s Re seehe

custoner jmay set . a.limt_for h ta n or the home 2.18
during aW%?b%r}?bﬁésr?fg?& e“eef%.‘i&é‘ﬁﬁﬁ‘?%‘%ft‘g%%é’qg‘ a 'g)v\%y node 1. 10D receives
the totaloe217] Gtstifl @BMEr alpe: of tAE\WeEseREinRENtisned coftfolanddeal. 10BS of lda@ basi s.
Thus, if another device 1.(% in the hone 2.18 wanted to performa function,

t he devi centtolo®det hi@T grayt beelirkesoloi entecer Motk sensa) (npiaghayBr Whiclh sersgt eway

de.1.10D f ission..lf.th i | t ot al
Gomed ¢ guaiiisse Dl he LoRgiing davice St TR s BetooBIpdn it iR PSS )
t he gatewgy ga?ggth%-d]w:ée mz?,nms@bﬂ RUdLBEARY B&kce 1L0HS 110BCP aof exdimplélat

function. 2 221 n a further aspect of the present invention, the
cust oner thr wates theaterl 1.89Cnafyths @boveugramplie siayddivopewalel HRsaateivesensorf or a

hant s hdlepaEs famie vaiss wrepetpe ek By P gt AR R Rio RS L AR, "Gy,
gbg-r ot ieic)%)pgt}ehlggﬂ Sonttd n8AE 12080HAHNRE in AREMENGE BIW fo dohtil tHe WaBERR#& t he
20 1.30C. For example, if the water heater’s 1.30C control is instructing the water heater
1.30D to heat the water contained therein (based, at least in part, on the water temperature),
the water heater 1.30C may first check with the associated load control node 1.10C to
determine if it should proceed. The load control node 1.10C may approve or not approve
based on a number of factors, including as indicated above, a characteristic of the

25 electricity supply and/or cost or relative cost of electricity, as well as the energy

requirements of other devices 1.08 within the home 2.18 (or devices 1.08 at other sites).

[00218] In another aspect of the present invention, a device 1.08 may be a storage system
or an inverter system. For example, the device 1.08 could include one or more batteries

30  (not shown) coupled to the power transmission network by a load control node 1.10C.



t he pool punp 1.30B based on the information received fromthe supply
chain, e.g., the 25 cost or availability of electricity. [00222] 3.
Advanced Wwbasmestati ¢ Control Device [00223] As di scussedpcrrusonavaspect of
the present invention the thernostat 4.30D is an advanced thernostatic
control device linked to the power distribution network. The thernostat
1. 30D i s Véhesienktgykecblitivetyhlessuodey odmbfk avatlible, e dhedwirgtremepeak hbers1the4 ei t her
30 directly or through the gateway node 1.10 era#:gdfrecei ves information from
t
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mor e ef f icoupértd. 14 tovenasgearaindreof érergyefieth theobeteriéstoaithardabicey1.08 t he user.

[00224] 1 n one aspect of the present invention, the thernpstat device 1.30D
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energy or electrical power being supplied. For exanple, the characteristic

could be the actual cost of a specified unit of energy. The actual cost
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reference to Figure 3A, in the illustrated enbodinent, the cost or
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20  [00221] In a further aspect of the present invention, the customer or system 1.12 may set
up a desired operating parameter for a particular device 1.08. For example, the customer
may indicate that he wants the pool pump 1.30B to operate for a given period of time each
day, e.g., eight hours. In one embodiment, the system 1.12 will schedule the operation of
the pool pump 1.30B based on the information received from the supply chain, e.g., the

25  cost or availability of electricity.

[00222] 3. Advanced Thermostatic Control Device

[00223] As discussed, in one aspect of the present invention the thermostat 1.30D is an
advanced thermostatic control device linked to the power distribution network. The
thermostat 1.30D is also linked to the nodes 1.10 within the customer site 1.04 either

30 directly or through the gateway node 1.10D and receives information from and regarding



[00228] Wth particular reference to Figure 3B, in another aspect of the
present invention 25 the thernostat 1.30D forns part of a tenperature and
envi r onmewpaB/os®esi ng and control system 3.08. In this ageaisomdosehe
present invention, the thernostat 1.38@D is a node having a node processor
2.02, nmenory 2.04 and two-way comruni cations channel 2.06. As shown, in
the il | ushermivea désrbibutionemdtwortkhandtthe devisdsalt.08.. 36 resultoluhe edailabilithef nodes
1.10 at the custoner site 1.04 through

at e ode 1.10[, .The
t her most sformatigpftom up and dewn dha upply © "t‘indh"e ‘@tﬁégﬁr@a@n% e&?ﬁ“‘@ﬂy are
adapt ed %ga'sh% o‘?ﬂ:‘? aQdiiti glqumgﬁmgrg 03/ 084022 PCT/ US03/ 09925 45
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rel at ed out oor alr ased on the sensed data, the
t her nost W0224]3 Qb one Qt@;bd’co bs tiet ﬂSIefend mﬁleﬁtﬁa@] thd thetrnosratndeyéreal. BOID| wedeivey. The
managed devi ces may include one. or more HVAC sy stemi air dcgﬁaners or
el ect ¥ o- snfamation; fefagqdsto # £haractRiisHcaPl therapergyebeing, sppplied and the and

fresh al byl bl 6! e dﬁFﬂyB(bﬂ' Slgéféeoef}anngﬁsthQ hfhobHBR i ﬁfrelﬁjtgd’ld:@ne 5 1.08

whi ch nay a alr quari one’ enbo sensors 3.10

i ncl ude aﬁallaBﬂ@ijf tht E:nérgyrpEcSr&RhmpleStﬁaSlﬁHractéhsilGAoﬁiﬂ(bealtlmﬂ‘fpehkt’y)r Smons or
3.10B. In another enbodinent, the thernostat 1.30D may al so include
sensors Beakjbopesy Iﬁﬁaﬁgwcrrfgstabwoame@@ﬂs W@O%émtﬁrduﬁ‘ﬁg@e@ﬁ‘ hqugse FAKowi ng:
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the ther apsh@honl pSkhoupy “NGIPBPEAK”&)&&RI%&hspM}feGromllﬁd msplamough t he gat eway
node 1.10D, such as information related to the |ocal weather forecast.
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envi ronnen S and €9 stem 3.0 a

t enper at lﬁ(}&]e P © ER‘S‘? 59 OF Gl I&??E)B%IW e S“%Phr‘%g Fﬂreexgren g’og‘% %}g&%ﬁ\&?
external hifieER Akl cbiRf b SpREi bt f3NEkg§NThé BRGERbA coBRItRIdigplard cont r ol
system 3.08 wi Il manage the air quality and humidity in the site 1.04 by

cont r ol | ionghe displop &0t |Mm1nﬁt1mhetfamba@pﬁenst!%cmléfhb¢ agelative eashi eons the

condi ti oni n and cool |%o% g Prrent unctD O{F1 vﬁ\)nth damper and fresh air
i nput du@fté‘ CosY Rf PHARAULR PRserNg ¢St é)ré %Vl §HRFF €8T t o maxi mi ze
conf ort Y %bgdmﬁ sﬁécﬁflafé?érbﬁ& 10 %%u[r&?&%]thé MuStPRe ASABSdmeht, tha@oktyeent i on,

t he syst manage the avai l envi ronnental conditi oni ng
devi ces Icl@@vet smmanbaidisplayed wphe mﬁmgt@h;@aﬁﬁt DT@helhmmdel,l thg costipauldibe qual ity

fﬁg?lcéls Ogifisagggcf lgSéI?gr;if grga?frging);g %)ﬁé;doéggﬁéwaugg %n)d & humber o sym%gls faroerrelate:8 nfort
to the cost, i.e., the more symbols displayed the greater the actual or relative cost. For
20  example, the thermostat 1.30D may use a scale from 1 to X symbols. X could be any
number, e.g., 4 or 10.
[00227] The user, in viewing this information, could make an informed decision on where
to set the desired temperature (or setpoints) using the control panel 3.02.
[00228] With particular reference to Figure 3B, in another aspect of the present invention
25  the thermostat 1.30D forms part of a temperature and environmental sensing and control
system 3.08. In this aspect of the present invention, the thermostat 1.30D is a node having
a node processor 2.02, memory 2.04 and two-way communications channel 2.06. As
shown, in the illustrated embodiment, the thermostat 1.30D is coupled to the nodes 1.10
at the customer site 1.04 through the gateway node 1.10D. The thermostat 1.30D is also

30 coupled to one more sensors 3.10 which are adapted to sense one or more parameters



[ 00232] I n another aspect of the present invention, the system would be
able to switch 25 between energy types, e.g., electric versus gas for
envi r onmewo obesfoeng and woul d al so have the ability to swcralsosouppdiers
based on the asking price of the energy suppliers or brokers serving the
| ocation. [00233] In still another aspect of the present invention, the
syst em 3.rél8tedonindobtradraueddok air quplity mBrayed @cthe sensedidatss the thermeytat A3, 08
woul d mai ntain the envirgnnent wthin 30 de‘%"d;'jl ed accept zi\b e mni mum
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bel ow) to achi eve the optimum environnental conditions. [00234] To provide
f eedback 1t whish oz affeetipgr qialitYem 3. 08 may al so record the nunber of 5

our o, eH2o) TP rtbOlied EpelBfifory i LA e BERRRERurcCbT 1 on

of tinme o108t Rimidhe seigwi 826B. In At Rrhibodiettnantd drermostar 030l chapy t he
system 3.08. Furthernore, the system 3.08 may report back detail ed
consunpt iabsa inlude seasers B9 fop megsuringrand/on gersingnelle Fanegd dhgjtallowing: o
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period as well as nonthly totals. [00235L | n one aspect of the present

i nvent i orextertiaé information 2hrosghiy epewexpadd b 1O, sugh aninkeEation gelajed ko thee

devi ces éOﬁ \M]ti-nChf have associated control or |oad control nodes 1.10B,
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20 [00231] In one aspect of the invention, the system 3.08 will manage the available
environmental conditioning devices 1.08 to maintain the optimum temperature, humidity
and air quality conditions based on user defined minimum and maximum values for
comfort indices and price of energy indices.

[00232] In another aspect of the present invention, the system would be able to switch

25  between energy types, e.g., electric versus gas for environment heating and would also
have the ability to switch suppliers based on the asking price of the energy suppliers or
brokers serving the location.

[00233] In still another aspect of the present invention, the system 3.08 would balance two
primary factors. First, the system 3.08 would maintain the environment within user

30  defined acceptable minimum and maximum values for one or more air quality parameters,



25 indicate, based on control paraneters set in the system 3.08, how energy
efficient the managenent protocol and control paraneters capabilities are.
Thi s rel awDwa/ogfobt ci ency data may relate to the site's 1pr04/yses/hoesrance on
a standal one basis or may be tied to 4 conparison group agai nst which

rel ative efficiency can be determ ned or both. This data indicating the
rel ati ve fanckaapia)air temperapire emBomghunzidily.eSe¢andethesystem H0& alsh@anydheseni cat ed

30 to other r te devices 1.08 |like TV screens r ot her. di spl ay, devi
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r el at Pve CHFEY ABILE AENCEDS BT asgifed g’ﬁrea‘ﬁﬂluflﬁ T e’@n}péqséﬁq%@atéﬁ‘@l‘ﬁygm Pci ency
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channel . 1.08'momeredrivablommntrollédiey thy syseem 3.033 Fooinrmokes thd dylstebe3.0domyed at
the site 1.04, while the processors for nodeling and nmanagi ng CE:he sour ces
and t ypedersrt Ragk dgipiledpensumptipiedata ps ¢ fungtion Abing And suraRaties hess gsilsocal or

di stri but . L cati - . dt
the. act udf refRE PR Bnt Yaly fefRLEANL ARTnAEb IR mof iR thilitgar d 1o
aspeqp Ofasttfagk it esktd OMeachhehetpSaunin®dnsemtd dei peruel addip@viiet qetdilet ,and. ., a

desired tenperature and the system 3. 08 based on the tenperature setpoint,
sensed dawverage dajlygost fogany wer defiedperipd poyelt ag mgadlviotalhe system 3. 08 nay

devi cos. TOBRSE TS BeREHEr MevsmaPRami, 0% B 106 BT RsGORS L.

t enper at WolinkMidaBh it ehe d1ces £08 amsDdané egdocioeadbans or loa@toidnpdes, a
tenmperature setpoint of 72 degrees may have a deadband of +/- 5 degrees. In

this exanploB, 1.10@, bgwndnits plignamy rhahagementnfuncéene of 0be i Hyirgpmentak BE act ual
tenperature reached 77 degrees o woul.d not initiate heati i1 the
act udp t SWPeRSTGY &oems rean b asasp SR g asy T Sor SR 108 e ¢ e
present Isgr{&@bf RBntrdINg AdrdaRtdeare Bane ailityPRRphf Eifdin,Oto udlthehameyst em
3.08 may be directly tied to the cost of energy and the custoner's

wi | | i ngnesenomio mpdglingrtechnégquasrridscongrol itheg it usestto psinage their primesifuedtioshier gy may
be set and an optinmal ranp rate based on a tine and tenperature
differential to achieve savings. Alternatively a user defined ranping rate

such as 106%31 e R rmoStal’l . B0th RSthd SusiBsbr bY ude® phigRREhRitaEEwRE theRQiteth of the

site 1.04 to reduce the operation of the heating or cooling systemduring
peri @ds *08. As discussed above, the thermostat 1.30D will be capable of displaying to the user

the current cost of energy as well as its relative cost as a graphical or numeric value (1-10)
or (3-$$$$$$$$) where 1 is low and 10 is high or $ is low and $$$$$$$ is high.
[00237] In another aspect of the present invention, the system 3.08 may also display on
the display screen 3.04, energy efficiency data. The energy efficiency data may used to
25  indicate, based on control parameters set in the system 3.08, how energy efficient the
management protocol and control parameters capabilities are. This relative efficiency data
may relate to the site’s 1.04 performance on a standalone basis or may be tied to a
comparison group against which relative efficiency can be determined or both. This data
indicating the relative and actual cost of energy and efficiency can also be communicated

30 to other remote devices 1.08 like TV screens, or other display devices (at the site 1.04 or



25 high energy prices may be defined. [00241] In one aspect of the

i nvention, the system 3. 08 manages confort for the custonmer site 1.04 by

| ear ni ng Woogms4ee2 user’'s inputs or adjustments to the systremBod&ed change
or nodify indoor air tenperature. Thi7’s | earning process alters the
operation of the system 3.08, freeing the custoner from having to nake
changes temomnabieh titeecapatde of cad@memvatingramd displaymgridiorinaton. Ttheag dongesi sh

this, the system 3. 08 nust active nonj tor and WO 03/ 084022 PCT/ US03/ 09925
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t he QpposiittRutied@dab thrnabIvchtdn ¢fl @aistdnesfroasthasilel 8d) t paraneter, the
effective set point would be raised by 3 degrees F for every 10% reduction

i n sensed002381 dntopewspest of thaénveaten,2ha gserangiaseh R 4FAPIABIY E4PGIR €0 Af or t

l evel in wi.nter. 15 The ratio.of egrees. F + or - | .de tting
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relates to the sensed humdity therefore may be increased of decreased from

the def dliesystam @8 pey then comirpl theedevisns 1 OB aqp finctiomad the effective sethainfiser ' s

i ndi yLdu ferences and over ti el imnate.the needfor th ite 1.04
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AR IR R T T R L
through the4458h ah@th&' & H&Eof the present invention, the variable dead band of operation of
20 the system 3.08 may be directly tied to the cost of energy and the customer’s willingness
to pay. For example, a fixed set point to a cost of energy may be set and an optimal ramp
rate based on a time and temperature differential to achieve savings. Alternatively a user
defined ramping rate such as 1 degree per 30 minutes to modify the temperature set point
of the site 1.04 to reduce the operation of the heating or cooling system during periods of
25  high energy prices may be defined.
[00241] In one aspect of the invention, the system 3.08 manages comfort for the customer
site 1.04 by learning from the user’s inputs or adjustments to the system 3.08 to change or
modify indoor air temperature. This learning process alters the operation of the system
3.08, freeing the customer from having to make changes to manage the indoor

30 environmental condition. To accomplish this, the system 3.08 must actively monitor and



25 1.14 (see below) and activated through the thernostat 1.30D and/or the
user interface 1.14. Exanples of possible occupancy nodes include: hone,
away, weewend/sawerkday, holiday. Specific nodes may al sopoe/usesiored for
different users. [00244] The system s483. 08 perfornmance and energy reduction
capabilities are further enhanced during all periods by applying the nost
ener gy efcbaedlinoeom gthe pamperatare settisg inehabade 2.38 butfrhaysaso mbnitdrendactivplyncy node
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over time, eliminate the need for the site 1.04 occupant to make any changes.

20 [00243] In another aspect of the present invention, the system 3.08 allows one or more
occupancy modes to be defined and/or modified and/or utilized by the user. The use of
different occupancy modes would assist in achieving a reduced level of demand on the
energy delivery system as well as reduce the total cost of operation site 1.04. In one
embodiment, the occupancy modes may be defined or modified through the user interface

25  1.14 (see below) and activated through the thermostat 1.30D and/or the user interface 1.14.

Examples of possible occupancy modes include: home, away, weekend, weekday, holiday.
Specific modes may also be defined for different users.

[00244] The system’s 3.08 performance and energy reduction capabilities are further
enhanced during all periods by applying the most energy effective set point or its related

30  off set if the occupancy mode is “vacant” and applying the comfort management off set if



25 inplenentation. In the illustrated enbodi nent, the three scenarios are
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a function of a characteristic of the supplied energy, e.g., availability
and/ or priheaccupancy meodelid Ustmedt dtlisebamhinoesensitioe Corsradng fugthesenhgneeddydef i ned
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abi lity t[6024FhaErergeppanainforestios neyharoetdly the cisiernery be precastabhished
managenent systembuilt i

into the system 3. 08 é@i h *w]l. direct the
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20 [00248] With reference to Figures 3C-3G, one implementation of the above described
system 3.08 will now be explained. The graph of Figure 3C, depicts how, as energy prices
rise, the ability of the system 3.08 to manage the indoor air temperature may be managed.
In the graph of Figure 3C, three scenarios are presented, however the present invention is
not limited in the number or type of scenarios that might be offered or exist with any given
25  implementation. In the illustrated embodiment, the three scenarios are maximum savings,
balanced savings and comfort, and maximum comfort. For each user selected scenario, the
system 3.08 has a predetermined default offset (which defines the deadband).
Additionally, the offset may vary as a function of a characteristic of the supplied energy,

e.g., availability and/or price. In the illustrated embodiment, different offsets are defined

30 for energy supply classifications of low, medium, high, and critical.



constraining the ability of the system 3.08 to deliver additional benefits
of confort or cost nmanagenent. [00252] To begin the process the system
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20 [00251] In one aspect, the system 3.08 manages comfort by balancing humidity and
temperature based on its learned preference setting using customer inputs or using system
defaults. This ability to manage temperatures is enhanced by including a economic
management system built into the system 3.08 which will direct the operation of the
devices 1.08 system to achieve customer desired economic goals. This example of how

25 the system can manage costs and comfort should not be construed as limiting or
constraining the ability of the system 3.08 to deliver additional benefits of comfort or cost
management.

[00252] To begin the process the system 3.08 tracks and learns about the thermal gain
characteristics of the home 2.18. To do this, the system 3.08 tracks the thermal gain rate

30  of the home 2.18 for each set point selected over time by the customer. With reference to



Here again, the illustration depicts that as the outside tenperature rises
and the differential between the indoor set point and the outside
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20  during a typical day, the rate of thermal gain and the HVAC run times also vary in
accordance with these changes. Figure E illustrates a typical day showing plot lines for
the thermal gain rate and the associated HVAC run time. It should be noted here that the
set point of the system 3.08 was set at a fixed point for the entire day and the use of
humidity sensing and control of humidity levels were not introduced into the illustration

25  so that the graphical plots depict a normal home with a normal HVAC control thermostat.
Here again, the illustration depicts that as the outside temperature rises and the differential
between the indoor set point and the outside temperature increase, the thermal gain causes
the HVAC system to cycle more frequently. At some point, in extremely hot weather or
more importantly in periods of high humidity, with the set point at a low setting, the

30  thermal gain would exceed the HVAC units’ ability to recover the indoor air temperature



the tenperature to rise within the site 1.04 as it noved fromone set point
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recovery theekset poinheWdeh tipoionturs, tthe H¥eed rivaticke plotoperdplatm) and004 dfe an

alternative WO 03/084022 PCT/ US03/ 09925 53 control ﬁar anetﬁ[]. In this
case, if OPFatipprnFhihe Jadoqr BA HANREELULS gessaheve fhs;sef panb il e PuEEss or ¢

range thi ' Se' &g | Baih N AT BRVHVAR st | NG
wher e tIﬁezn%qr%g{/\efa%?gﬂ)temaaglrg\é%lﬁxf%rérja%gtg zgsg?al 4 degree variable, the ranping
rat e woulailipgtocrepael ene indodseémperatoret seaingest thehindoghuamidivyrizivaladroppedab var yi ng
t he dead band range and the thernal ain rate.,n the site -1.814 For the

5 4.
maxi mim &V Peigs Where thegoccupant hegan ke iGRld A adiusted| e sGhopPigt Bighehi sed to

3 degrees FE . I I r woul d be set at 3
degr ees ﬁelg‘g?tﬂ%t}h?.ﬁn%ﬁ&e%rsgé%%@rg&ﬁﬁlg%e@glrﬁ)%%re illustrated in Figure
3F. The ¢o02%a| che thied Sepisdonb Msed sepick froml d plsialiataf ebenntié eptions toffered. 08

using the inputs fromthe customer would vary the operation_of individual
par anet eby thgsygese 3 08edhets entione Fangaifiomi 00 % somborb pranagrmeab MBPYt & opt i mum

savi ngs control al gord . t | cont rol
par anet er it o8 8L B Rthe T ARGy iy et o bR $EREColte
di f f gpentar 4 R IeveR Forcamplet woiild 8 butig sodliritarbiagelectionAdiiré frowl 1 tpddanet er s
and controls could also be in nore el aborate inplenentations of the

system Thiclt dielused wiguld selagrfagmswhete ddb pure qorder manaeeneii and d8ns pyE

paraneters and control ut_shoul d not .be. caon ' jmting
the syst 8?7?@“3%\55‘8?3We’|‘1gs'iﬁ§e ﬁlﬁeeggmg%awn%ﬂl(gg{IRFSB@%%?{#?\ g\rlllo?ﬁg?le%fso g1ect of
the preseptyoiopyes Hfé'lmd&r!l'ﬁné&.‘&{tﬂlrbﬁt-i&& Ud&EBy tHeg yétemrIgsicouldbs mUifgdi n
characteristics of the site 1.04 along with the custoner selected all owabl e
t enper at ané expanded fcoprovidage infiniteaiumbsr of eptfangt Tp elustratgthoyetha oatiaRsdn

ti .U t hi t .1 h t . th |
i I8t R e rond Ry g it foPieo LIogH A€ wih MG S VIef e O s o 0
produce ahas@and MGstefe 4L @&Hmtgicgﬂrolys'r ROprihAr§ cORESR patairieer Woaldhesiedm 3. 08

can be instructed to nanage the demand and consunption rate at either a
flat | eved thernuatbesofdegrees tromdhé s ebinbthatthe gistiomerhwould sake avdilableéorher at ur e

within the allowable range. The follaowng illustrates how this control
pr ogr am WEHKE 3481 ashisys eromamic e@%n?@%ﬂ@dﬂ“{lﬁeﬁ ‘iv?r"ﬁfl Sfaﬁtem&%’ﬁﬁftl I?Otnlﬂes of
the syst %@?af%]iis%dt (RECITOMBRSGorf RCoafHTe 5 idBgtedOF i ArBEmaAantmol | ogic
or additional sensing devices to inprove the process. For this
20  comfort setting would not move off of this set point (see Figure 3F). In the maximum
savings setting, the set point offset would be 4 degrees F which would permit the system
in this example to vary the temperature in the home form the normal set point of 72 F by
the 4 degree offset making the acceptable temperature range 72 F to 76 F within which the
system 3.08 would manage the environment. The next parameter that would be used to
25  achieve economic goals would be the ramping rate at which the system 3.08 would permit
the temperature to rise within the site 1.04 as it moved from one set point to a higher or
lower one to achieve economic benefit. Here again, for the maximum comfort setting,
since the allowable offset is zero, the ramping rate has no effect. In this case however,

another parameter that regulates the offset from the set point used by the system 3.08 to

30 trigger recovery back to the set point (the dead band of operation) would be an alternative



exanple, the set point of the thernostat is 72 degrees F and the all owed
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not ed thgpoidag meldotd aﬂjeci Bi Ehetﬁl‘eﬂﬂﬂnvléﬂﬂléﬁ tA Systdil 30080l thOfeatrde@ system
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control devices attached to the energy supply chain. It should al so be

not e@0  associated HVAC system run time to produce a base line of consumption. Using this base

line the system 3.08 can be instructed to manage the demand and consumption rate at either
a flat level or at some reduced level by varying the indoor air temperature within the
allowable range. The following illustrates how this control program works, but should not
be construed to limit the capabilities of the system 3.08 to perform these functions using
25  different control logic or additional sensing devices to improve the process. For this
example, the set point of the thermostat is 72 degrees F and the allowed variation selected
by the customer is 4 degrees F making the acceptable range for indoor temperature from
72 degrees F to 76 degrees F. Since the time, when the base line is set can be triggered by
a plurality of conditions, such as a user or program defined time of day, percentage level

30  of operating run time, energy consumption rate for a give period of time or any other
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speci f i edip¥grdydiengysigar 3199 i phledopaipain, thﬁg%é%rrun s attlg PRECieERined| | ed by
ot her neans | j ageaent
entiti es.n%ﬁ%&%ﬁ‘%ﬁéﬁéﬁoﬁﬂﬁgmeg%@? IEIeir?tIeIégﬂ%l?wg? %Ir%)wé%ﬁér y services
conpany tiadint@flbwes for tisdistean®s. A thisgbimahe syesim wilhhivefthe optivey; basetboh under

t hat agreenment the custonmer would relinquish control of their heating and
cool i ng $pPrird parmeteresehinghe sistem pthe Sestorgis pser 1 anyethersrBireliag @lity.t y
managing .t he system.3. 08.woul rovi | Gl r M their
oo oy b ety PERRIE e P op i e o ERTERNRH At oL (1T L
| ess for JHegiel c&ARITON @SndMitrel@rhentf ar€ eet privhar \irivBe fotbplsiten.04ntieeased.
In this exanple as in all other exanples it should be noted that these

f eat ur es eoérgy bupphychaiamr 3. cogbingtien pichoths Eiewe 3@ iltustrates MisseRpsIOgass MRS

I i f nbi N I I f | i [
bener i 4o 1 e ia g el a7 e Fe bl BERLPR: whBRRRF vy Ry 55

consunpt itgsiRfi @nergy. I n our exanpl e above, where the custonmer wanted to
achieve maxinmum savings to was willing to give up 8 degrees of confort to
achi @0e t[0@2563dakhould be noted that the setting of this trigger point and the control of the

system 3.08 may be for this example, or for any example, or for the entire system, under
the control of a party other than the customer and therefore is not be limited in its scope
as a residential or commercial control system. In a large-scale deployment, the system 3.08
can be under the control of an energy supplier and can be used to manage a plurality of
25  environmental control devices attached to the energy supply chain. It should also be noted
that the control of the system 3.08 may be shared by a plurality of sources each having a
defined level of authority and control over an individual control point or group of points
as needed to manage, monitor and balance the demand of the delivery supply chain.
[00257] As discussed above, another feature of the system 3.08 is its ability to receive the

30  cost of energy from the energy supply chain. Price signals could take the form of tiers or



the site 1.04 as equi pped to manage hum dity levels, and the humdity | evel
could be nmnaged so as to reduce it by 20% the actual tenperature vari ant
avai | abl ewpm3bk@2system 3.08 to achi eve the custoners goacI/usosrhad2s ncr ease
from8 degrees to 14 degrees giving 30 the system3.08 a lot of |atitude
to manage within. WO 03/084022 PCT/ US03/ 09925 56 [00259] Another feature
of the systudrprize8Irt dither caspriby esstdroérhwaddbe capabledofesperifyyng efthe systemsy is its
ability to _determine the optimal _fan extended run tinme that can be applied
to forcedV§itheipyhlingngss;'a pay top cyaior o dffit desisgio S@lﬁ%‘?’f lﬂﬁmﬁﬂ%lmﬁ%é‘ﬁsﬁsée“&enefit
from 1 es 3843 pluGRR) S0 HoREAL WGP AR BRAEHS S GuilEe BYRhaR bl ng the
t her mal reCO\Pery rocess. 5 Traditionally, F\{eatl ng and cooling Systens upon
r eachi ngetvVimndeaiat sid canfortpaiget IisRigtred@sevethheetreiat aregllatratedoln thg figeéner at i on
unit and enter a state of non-operationp. In %he case of .heating, a sensor
in the pPERANPURT EUSIRTST cpp SRESITY HENE davelsof COmfarhoresay s figHay }ngflgsfs Qafety
reasons, il I | S point
tho fan BiidesokitnR ERNILMETIRARL Bia th Mok i) o sonef el T &

syst em 3.THkee iifked ardidagictede ofieabe fokOmiyipiveatdnifoce aae fapiesl atceaondsrt s0dn as t he
set point is achieved. In both of these cases, there is residual thernmal
benefit stvrgsand therthisd fyeaxsnun savangs; 4n the spaxjrgurp gamiqr settingdhe cupigaesy st em

3. 08, i . , AR fi . t . i
vest tual "L RAP R R Vi P B BHEn o BRELRR PRl R BEleg' T

condig i oRell neP@meras arfylsavidpd. einthddalarlced thaforasrl saoinghsating) ghe dusnican wil |
continue to operate unti| the duct tenperature lowers to the point 15 of
bei ng eqifavillieg tohgive up 4tdsareseplemiod ip aslie vy wvimrst FetheoRYiTUBhEY g ace. I n
t he case_gf. ool in t he fan w N t i].1he. duct

t enper at ﬁ&é“z% ﬁ’s?ecsu Sttogﬂef hSeI%S‘S?tH%gWS%‘ J thg)gl%l% g}e{'g U gl% ?%?%e? °s Sbnlrg%%r# tfosag:ﬁ leglréeat er

than t hakawhgsldier s@hfed ﬁr@muaifgtmesp&iﬂda@s@eimgisumﬁdcuﬁmaeho\[vémm] In a
nore el aborate inplenentation of the system 3.08, the environnmental control
20 syst etheyioniy betconireliedably pthien meRans sysdiogssthe cpatey otupphigrdon ethetoawsidases

ancillary humdity .contyol devices, to pm_ze..savings f cust oner
and h du%@nf‘%énq"ﬁrﬁ%?%& o‘énteﬁ%mplgn itpﬁﬁ}}%ﬂ?f?e T"hl’ﬁlslﬁ?' S é’g‘%r‘%ﬁ%ﬁggﬁg‘ﬁ%g meki ng
the syst gpmpai&haVTedd 4 cUbBRInRerITRE eiite ?&frﬁér_ﬁh EdHenedgh) Bat MRIeAtHat Adi@erpenoer
generators to reduce the operation of their power generation facilities,

resul t i nghe qustamee shootd rehinquishaiontrplodf|their keating and ¢poling axsetp Lo ba peFvidur 25
limted natural resources. Energy efficiency inprovenents through a
conbi nati on of balancing thermal gain and sensed hum dity can be perfornmed

in a plur@sgy WHdelSexabifie the entity managing the system 3.08 would provide pricing
20  commensurate with their ability to control the home and the premise occupant or customer
would pay less for their energy as that level of control by the supplier increased. In this
example as in all other examples it should be noted that these features of the system 3.08

are not separate and can be used in a plurality of combinations to create control systems
capable of delivering benefits to all parties associated with the generation, delivery and

25  consumption of energy. In our example above, where the customer wanted to achieve
maximum savings to was willing to give up 8 degrees of comfort to achieve that goal, if

the site 1.04 as equipped to manage humidity levels, and the humidity level could be
managed so as to reduce it by 20%, the actual temperature variant available to the system

3.08 to achieve the customers goals would increase from 8 degrees to 14 degrees giving

30  the system 3.08 a lot of latitude to manage within.



illustration purposes, several will be discussed here but should not be
considered as limting the ways that inprovenents in energy consunption
rat es andwoogisbr2 can be achi eved. WO 03/ 084022 PCT/ USO3/,09AR53/0975 [ 00261]
The two primary factors effecting comféort in conditioned air space are
tenperature and humdity. As stated earlier, humdity plays a |large factor
i n conf 0[002591 Aroyhet dedtarel ofi thg dysteind3.0§ tha\ielpsoves érvple camfore and &nerige r ai sed
and traditional HVAC systems wll run less th savi ng, energy. 'l',r di tional
HVAC syselipienchis itsibility inedsteyming haepémal fag ﬁ%tal?‘iéa fPWIF’ﬁghaéiC?n g‘%’aﬂi’ dnct i on
of novin i L th | i ' -l{rhugmd' r a nore
conf ortag? gor%erﬁlva‘luj;lgg%n S%ﬁl([g tJ{ g%P%g?‘:“f}“J{& hgll em\‘?fae%ﬁ{%% Eé[?'.ggi’ 8@5@?‘3‘? IS

purely acbypigasidteatdfg 4036rbed drto nige duodswsan dadng therthérnmb rdcoodry @ocedhie syst em
3.08 may offer the ability to nodify existing HVAC systens to make them
huni df t y Treditipeallyshestiagand ¢npling sysieras wnogseashing ihe ¢astred s ROINGNUE AW RINi cat i ng
nodes. These podes sen 1 di | S, ] L e and
provi de ERaRATLE SRR S dnke 8 ¥ Tl P ASECRARIL BAELRERFD P

t enper at yegingUh sérlRer MUAE giehyml @newdl fofcet the fai toecohtifde toSigesane, fondaberg
however cannot performthe humdity control process. In addition, the
syst em 3r@8onss uptplothe leaupt Gmperatyre siropsdmutiic B eln gAE Byt point 8z fee ppdg,

nonitoring,and neterin sors 1o lLete.. lcl owi ng
exanpl e 8?“%3‘?8? Eoyépg@ﬁq-r R0 f"&%ﬁlggg tt(%Sﬁef\llnnc rStgél(r)% é?incllir@gg Ir}fgvf\fL "HvAC
SYSt @5 @fpi@fly ded¥P @hdrhtecH ds@Bon & B¥ k& poii isA¢hievad Thddth ofithesedases ghad t o
illustrate how the system 3.08 can significantly inprove on the operating
ef fi ci enéyresidualthremaklanefitstergd inthe dogtweple that isdest &3 thewikel @di (The sy ugh

i mproved per.ating effjciency. the syst Wi ll r ot er gy

t by con3dRESsint isndh g ERETLE 16 RRsrt Taa o by el FE KRGl ook Ben VT 0¥
nat ural eREI @¥ d@SPHER 8ad trAfdrQ0ARAhe forlditsibd bpapabf thisie {.04 CRdhatdsesyst em
consists of a heating unit, a cooling unit, a fan and air filtration

syst em AF hedtingdthafan willorontihes opdiate wnid thesgugt mperadurghowens ¢ thepoindi r  duct
syst and is filtered t he asses thrqugh the fan cha [ where it is
t hen?gn di Pgé?léﬂ e‘ﬂ‘ﬁ’ﬁé‘h At @H‘éé‘?ﬁs%g&?ﬁ%‘y 0? ﬁ‘\el%(?{/\él&o[} %’ag%oﬂ’ibtﬁac%ﬁgé)rfmer. I'n
the case .gfjif HRahn Wil Bntifdgo Rpalaldchid itk GRPtdneratR MRRE kO MRTbifbft he same
chanber using a common coil, 25 and may be supplenented by a resistive

heat i ng $tingpqudh andresome ffsdtigretes thanttieat of the a¢nspditempepare af the gondatjorigd

mar gi nal during periods of extrenme cold weather. Air themis passed into
t he suppPFPa@uct system where it is transported back to the conditioned

space t hr[%b] In a more elaborate implementation of the system 3.08, the environmental control
20  system would utilize additional sensors, controls and in some cases ancillary humidity
control devices to maximize savings for the customer and reduce the impacts on the
environment. This is accomplished by making the system 3.08 overall more energy

efficient, thus permitting power generators to reduce the operation of their power

generation facilities, resulting in a reduction in air pollution and the consumption of our

25  limited natural resources. Energy efficiency improvements through a combination of
balancing thermal gain and sensed humidity can be performed in a plurality of ways. For

illustration purposes, several will be discussed here but should not be considered as

limiting the ways that improvements in energy consumption rates and comfort can be

achieved.



a series of ducts and registers. In a cooling scenario, the heating chanber
is inoperative and only the cooling process is active. As air passes

t hrough twe osesdoeng coil, the cooling 30 coil reducing thecardsogodo2ai r
tenperature by absorbing heat. At thes7sane tinme, noisture WO 03/084022

PCT/ US03/ 09925 58 in the air condenses on the cooling coil and fl ows down
the coil [60263)] rErRuUtWwo giringargVviat@ts effadtingf oornst amdconditivoéd exit ephcendre a dri p
pan at the bottom of the chanmber fromthere t?ﬂe rrﬁi sture ,isng' ed to a

sui t abl e §epesatursranghepudity. Agatgdealien hugidirpiays 84, eé&['qri“é?? T}P i@dpr ocess
renoves 1. - {f L . i L i tional
vAC. ani 08 Capdlnd BTG fovBls e @pRMRRLceh BRPALANInaRRIdlon BV AT bR
several spgeds ldepandian@geneigys Tradidogh HVWACHysteais ey ticiraddsign, sesd setting

when t he heating er ocess is active and at _a high speed when the cooling
proceds ihymidity ipethe pir aggelinetiensoh@erng aimBERUEh Hqoling cpilgnkhis hyRiditynoves
easily thro h r i I I ffigcient air
o { he BAGS sk SRRl R AP b iiTedl 3 B8 kB FRUERE TR,

set poi Nt plﬁ;@l@'aﬂﬁi'ﬁﬁidhctl&f the€caulig prcebssandein aer conaglled. eBheysyemire3.08 ataye t o
move it through the duct systemand therefore requires a higher fan speed
to nove a®ffeethapbitineamedifyextsting HYIAC systemsdn make thephuspidity eantrol systemsy esul t

traditional, HVAC. syst.ens ;have nul t] by i ely used
to corrper?é’él?eea(@g}m{(ﬁ Uity eans; 3?““'1@@%?92% ggrlr(?eg'. ?gk%eaidggpg%\ﬁm agegof this
capahpl i tigvelsOin tHé cbidiBoridaespheiaid speidd theihpaeio theggsitn 3.@8lue ehat irecanumi di ty
| evels in the hone. It 15 acconplishes this task by using a two-way

conmuni candnage earembythe terdperatapsaliit shedfumidisy iavglsrp thensiter 0. sPrasers alangi ngs t o

i canammeE B o Y ! . (
b er at diowers daBpfl peaBran i WEEHL P el e ialRion, MG R85 i1y
llevel s i Rubdts *a%?rantg@f esthmthidhting doholR@ihidg LBonitdtag a1e heteridg Séhsvsul d

operate the air conditioning conpressor to cause the cooling coil to drop
i n t enpertatcomplesn dhavprdedss20 TopdpBowing rxampte af hamidity spued, datisimdenor e

hum diity .to be rempved the air as it..passes thro t | j.ng coil
at aqél O\A%‘iori?(ﬁ?tggéﬂt? BW%\Q&G P@S?FB? gttaﬁrﬁem?%ﬁgaglopz%i(}éwguﬁ%}ﬁg SS’S%ﬁgd{sai r

woul d fo'deﬁghéd:t% NAsERE hBRt e KMGHBDE big SERBtMtHUiprowsse MeadiRratdigl d  pass
the dryer and colder air into the conditioned space. Through a | earning
process, cffidencyysidetire RsORiatexlibast b apotation ©f dBY &Grinigs. addrqugb omprovedi t s

, the rate _of 25 dehum difjcati it i ated HVAC uni.t | bl
of del | vPPRENE sidsenanine Sy ppbiducsithe ofl hsres el coteumr uebrte [Bur a”

oo oL Sy MR Oy SNt 5 101 coeed
20 [00262] A traditional HVAC forced air system consists of a heating unit, a cooling unit,
a fan and air filtration system. Air is drawn from the conditioned space through a return
air duct system and is filtered and them passes through the fan chamber where it is then
directed through a heating chamber followed by a cooling chamber. In the case of a heat
pump, the heating and cooling are performed by the same chamber using a common coil,
25  and may be supplemented by a resistive heating strip chamber in climates where heat pump
operation may be marginal during periods of extreme cold weather. Air them is passed
into the supply duct system where it is transported back to the conditioned space through
a series of ducts and registers. In a cooling scenario, the heating chamber is inoperative

and only the cooling process is active. As air passes through the cooling coil, the cooling

30 coil reducing the ambient air temperature by absorbing heat. At the same time, moisture



conpressor, the | ow speed conpressor setting would be used to reduce the
anmount of energy the system 3.08 uses. To conplete the dehum dification
control pwomsmsiozone of two 30 additional two way comuni @ariusg3/e®nsors or
a conbi nation of both woul d be neededs8 WD 03/084022 PCT/ US03/ 09925 59
Because the cooling coil as it renoves humdity fromthe air m ght becone
over | oadetiie aivicbidensss dankadooting evitlartifipws dow1f the ezibasugresid eofsgradtationalet ect

either airflow or the presence of icing of the c essor coil would be
needed. ﬁq;@essayggsgqp,llgqtqgmf%a Srmpa 4 thsrbotipm, of iherfgamgﬁ%ﬁ% aF‘F‘b Mest¥esensor s
to either, . : h P cycl e
e compi 2B BERSykdtfe bk SPASHGP, B9 WEhulEs fiBhtord dAldrRls focs BYE.
f orce wardgimowek huinkdigUgbmitiie dihuAneteér iasiortagt foie is dial traditiohdd{VAG wdtason, as

t he outside tenI)erature drops .so do the humdity levels, resulting in | ow
r el at? vehanera mpitispeed fans Thipjan isfesigned @ apgrats dspy§w SReRASUFRBEINEARES the air

5 oo B SR AL e, 05 SRR gl e, T

di fference W nter, Ing co eelrng creates an i ndoor

10 air cepde@nihdnaietodlin@iprocesiisdetie.ahldveartids betatenantedrar sdightee and
tenperature as the humdity levels drop to maintain a _pore confortable
envi r onnEmves qasily throvgh the dictcystem requiring igs faterotosmaysiigeMRILBBE | as

human si nus resul fi in | nki I noses. - By
nereat ROt £ roruditht PihRatl 1008 BHAAMEL Sefthnr LAY (8002

mai N{@i Negtadbe idis W réqgit@d grediér fBrce @ mioRé Nehrbligh thadectswiarh ian@thes¥et of
confort. In addition, 15 by increase the humdity |evel, wood products wll

not t endraquirsha higherfen aprsh tamgve pmednivalen amopaief ajy thiough thesystgine - Ohe

customer., To_ac Lish idity control Ll . i , the
a1 on A1 SRRl YA heaGiRMg Mt i ot DBy R RoREARRE |
huni di ty 4 epensb féfiBe 6 AehdilyONMBE sPétém TRk ddouiage of thwapabikyper at ur e
setting to be maintained thus reducing the anount of energy required to

mai nt ai nutilizathesfoser spged famf settingd (ol redade. thehkumsidity dayeds 08 thes hempablte of

managing the humdity |evels.usi the hum dity- sensi d Cl.i bed
ear| ?ér AFFOIHRAS ‘Ef’oﬁhi‘%basgé)é’t‘fsbqg B[}g'oa‘?ﬁ@'s C%{nuplgéﬁﬁ?gr 8°§tﬁ°gq1aogl§ict%f)%ﬁglc’f freeze
and def r agfyi RE £ dQelihBatLdpbratd [taflich hormad hiptbding vaRhirgdveysdfens are
desi gned%{d(l)ﬁo Iyévv(’)]rskwv\hen ?’he hﬁeég%i ng process {g? actlgve. 'Ir'hi gé?ys because
t hey depértndrnert i téreperadre inrequieod dndriy theHewispeedisaging karedage thohywakktyt hr ough
a series _of nmesh grid s..25 soa

or nmenhrane, that, i ed wth water, As the
heat er af§ve]5d8 dhedioms: g{fb‘ilf’hflﬂ’én@gy F’ihagleér&ng‘r?ﬁy %{ﬁ'@?'& ﬁ%VQ&PEHE‘FfpthC i sture
t hrough K:Qﬁ'di@&ﬁﬁg%ém fes§Orapaidel @R RBAng taMIPALdp irf tehiperiitid dnaewsuapl y duct
system into the conditioned air space. To inprove on this process, the
syst 2in 3 op&aierthe fyoatat lesy speed causing more humidity to be removed from the air as it
passes through the cooling coil at a slower rate allowing more moisture to be removed.
The cooled air would follow its normal path through the supply duct system and would
pass the dryer and colder air into the conditioned space. Through a learning process, the
system 3.08 would be able to determine and record in its memory, the rate of
25  dehumidification its associated HVAC unit is capable of delivering. HVAC units equipped
with multi speed compressors would operate more efficiently in this scenario than standard
single speed compressor units. For dehumidification in a home with a multi speed
compressor, the low speed compressor setting would be used to reduce the amount of

energy the system 3.08 uses. To complete the dehumidification control process, one of two

30 additional two way communicating sensors or a combination of both would be needed.



a nodified duct hum dification process which heats this grid or nmenbrane to
permt unheated air passing through it to transport noisture into the
condi ti orwo o3psme2 not 30 requiring the main heating proces3/usesmactive
to acconplish its task. In addition, ¥he WO 03/ 084022 PCT/ US03/ 09925 60
system 3.08 is capable of controlling renote, distributed humdification
uni ts t hiBeugsetie cablieg soit as it réMovels ihkmidithefromithesainmaghtdistemé overdaddedt oday i n
a nunber of retail stores,. which are specially equi d with a two way
communi c&fiihgivadensationamdihegin ta frepzs Wy Sesers t a?tSXttehtgﬁli ‘Bgﬁ?"Y g5'8e pressFat e
adapt at i Q)P i®g &the cérgétjeé'sok %iﬁ&ﬁ@lﬁ% nefded! Qe s%\%@fﬁ 3L029s eYHbRMBrAiHSingupPOr t's,
5is a wall pﬁug adapter wth an integrated t way conmuni cating control
node, r eliguts fomttAcse aensendtomitheninatcateuive dart speeed trscause el ilunidefrostrorbe used
to adapt traditional humdification units or vaporizers nc% make t hem an

i nt egfal cyele thegompaesseiumiily Beratpgitheofan in githes mIoRQr h@éisl’?‘iﬁﬁﬁl OB NEBP devi ce

is used i : . , i.
v ooty “ROSAEYT SR EbHIng (FORAE Th noMispUEABA R me WRNACIARB-RIBANHE. o 10
in the sisb@olth®Aumekiesselsnesilting imby gaidtherhuondity éselsc oludt suhdraiclity

resulting in condensation accumul ati on. To_nmnage. this condition, optional
conmuni c&¢meng! HepEnes makss theraiideel poldst geraovad oL NIty &k WhMer hap Hefama wi t h

t he syst ) . 414 j S els in
the o ¢ e Oeeh ik e ek 8 MR TRhRE N bRl £ bl WAL i 2T

t he nodi faircatiferm 13t thixds apddsiraible ahaoiesmeirdisd the téibperatarer gahahenfiggt pi pe
technol ogy to increase the units dehum dification capabilities on average
by 2 ti ndevelschapimmaiataimy moshewniorgble gavisnmeng Ahisvandigon drigkqut Wogd needed

if |ow speed f oper.at.i on L. j ling coil
retrofit dﬁ%@iaggﬂborso%st%é&i ?SI %\,@g%%{ﬁn&gf { %}8&@%2{1 ssmélrg%n%gﬂr?lg??@ g(?oﬁlgﬁ a\I?\/lﬂt hout
the need W@ dpaoiR!l Byadsteisinnme huseditimedil$ ircat sien1.07 e asrmporitueicahbei di ty
reduction and the ability of the system3.08 to 20 performthe cE)_r.ocess

ef fi ci entmhayntaingd anaslowbrdeled While sefaintngdbdiameaelatvg leyd of gemiashfla pdditiosoo| i ng

coil .hea i pe retrofi.t. devices gre avail.abl e fr, Q C j.es
©br odghou heFast s Ripifieg VL SompfedbiB il o b st Rm st AR
Florida. Grdmam ¢l hbKslagitdthe kel e adnRlco@plis] Bemidyecontranduridgothe

retrofit dehum dification units that can tied directly into the existing
r esi dent ihahting\ia@onythe edditipe o hurnidifiar e thgshppty dirfdueisybiom Hobbeess the use 25
ehum di fi W t hout

he neca PEBTIBHGHEl 8 FRePasienrhaT s At bioes oot atctsinehbe "o ocess
s Eruc h rhﬁiiﬂaﬁ@@flﬁy red8fihl; HeSMouRBofldire§ PEHRNBS B thainiffla bdlistldRry nifefti t
add-on dehumdification Unit uses
20 level. The system 3.08 is capable of managing the humidity levels using the humidity-
sensing node described earlier in the cooling section but does not require the additional
freeze and defrost sensors. Unfortunately, traditional humidification systems are designed
to only work when the heating process is active. This is because they depend on the heated
air exiting the heating chamber to pass through a series of mesh grids or membrane that is
25  soaked with water. As the heater air passes through these grids or membranes, they pickup
moisture through the process of evaporation and transport it through the supply duct system
into the conditioned air space. To improve on this process, the system 3.08 incorporates
a modified duct humidification process which heats this grid or membrane to permit
unheated air passing through it to transport moisture into the conditioned space, not

30 requiring the main heating process to be active to accomplish its task. In addition, the



considerably | ess energy than the whole house conpressor but does require a
capital investnent on the fromfront end which mght nmake it |ess

appeal i ngwom3mesme2 cust oners. WO 03/ 084022 PCT/ US03/ 09925 PEI/URo®0®ysSt em
3.08 al so supports other fornms of deham dification |ike desiccant systens
and other forns of humdity absorption technol ogy. [00264]

Dehumi di fyseai BO8 iceapablelof controdlire @hmig dtrebutetvamdificatioromstsahroupleow y st em
3.08 <can be used to precondition the site 1.04 in tant i.ci patiqn of events
that wouthg sita(1104 bke the unds peailable dorfaleaaday 8 dURmbshel KHikstres WHQVATE uppl y
chain. An | e i . i i me of
Gay 12t o DT EabRe i 458 1Bl SPink HLGH e BELRLCFRAAEY WSl | 0 Deai
peri ods. A Rs@flhbsraRaidhsaid ofhis fulBMargmted sotutioy shiae the3ySB8mi 308 wppadd, e of
preconditioning the home to reduce the humdity |evels in sumyer or

i ncr elisels a Mathnlng afanter with @8 injegraiedt tvagv doseampnicaing contipl padsydrlay ai ned
whil e rai si.ng the anbi ent al e r ot al
consurpt POty 8 SPRERoftaRl heshGF AT i sk P o SRR Rdiith,

suppor t eduRidifitieiof Yisiten VipBizeaSarll make HERRN te@tl paorofrtegiuasidity contd of
program could be used as the systemdefault, resulting in a permanent
reduct i osystamh. demadditienal sensorgeyicsns JseBloameasiira BOBIUTE SARIERG Phsyrfceher gy

. The. ital i t t tQ. M di | ] i 1.04,
Fepr esentrisgl tdosed FERL TS bR IR REG Y gritEhdmidly 181 b
recoygr esh Rie RROAONeAMesH EHdidture MR Nzather t@DRE cold ¥BifEces CRRpliing ans woul d

result in an annual energy usage decrease of up to 14% On the reverse

si de of téndensationac¢wnulatson. HEO arage s Cordition @ntenab AOMENNEALNHINIOTS npact a

nunber of . different energy,.supply. . chain nd. naturql resources. Here

agai n, tfféd"’é?ﬁﬁi"bqlr%me Ei“éum%?‘r?rh?rgﬁ(ihh%%swlﬁb%fs ACT;% ‘q%hcr ease hunidity |evels

during hegieBp ATRARP RN doRIGRRRRMiGin2RvAaS inift e 1.6£0WaTgaHe ¥adliAgn 18 to

24 nonths assum ng that they were nmanaged by the system 3.08 to achieve

| oner heatdsolgwhizh thosystesn 2,68 augports is the moidification pi/the hoelingi ahgmperaoilgo

[ 00265] Additi ong}l tv.vo-wag clormuni cati % sensqr,s w,ll al so igﬁ.r.ove t he

oper &2 i ofPIPOgalR AR B1PG EShplogyylo 18¢Keass g URHS g‘}‘“ﬁ?lt}kﬂca 107, Capaai HES ]A) i nput

dat a. Cbﬁ%}?&cl%(y%Eﬂﬁgréoﬁ%un‘%ﬁtiﬁg%&@ VB HbRS MEvE Qv dultBst3Visd Ridtiet #8 Wi t h
[

know edge o ere were people present 25 in the site 1.04. The system
3.08 is tapaded faf opeadin/wagusads irovaveawitb hedtrpppe eovjinggpil aetrofsdleviees.ity to

G 11 or onligh dEise MG 57Ph b e SEHEETGH HiReGh e B 1h 2 aotn RO
unoccupt g%hd.mglg icatidfr %ﬁn&ﬁt ?ﬁ{cﬁn}ﬂﬁitg}eﬁﬁﬁ(ﬁdanh%et Mify TPHHR s§A¥h AR bel at ed

actions er co t contr
20  perform the process efficiently all must be balanced to achieve savings and comfort.

Cooling coil heat pipe retrofit devices are available from numerous companies throughout
the world like Heat Pipe Technology Inc. of Gainesville, Florida. Companies like Heat
Pipe Technology also make stand alone retrofit dehumidification units that can tied directly
into the existing residential HVAC system, permitting the dehumidification process to use
25  the existing duct work in the home to distributed dehumidified air without the need to
operate the existing air conditioning compressor. This process is much more energy
efficient as the compressor used in the retrofit add-on dehumidification unit uses
considerably less energy than the whole house compressor but does require a capital

investment on the from front end which might make it less appealing to some customers.



options. This ability increases its ability to deliver savings and reduce
demand on the 30 supply chain wthout affecting the occupants' |evel of
confort. WO0880821022 PCT/ US03/ 09925 62 [00266] Additi on®CTiuso3/omys
comuni cating sensors are supported bst the system 3.08 to support indoor
air quality as well. Exanples of such sensors are C02, NOX, Radon, Gas,
For mal deltye eymdﬁl 3.01;®aﬂetsep;io®ts stheT foeme of detmaridifieatidndiks Wppitgant systemstaodt he
system 3. 08 an i f so_equipped, would trigger the operation of air
exchange O8E fasms of Bumisdiyrabprpensteghnalegyh 593ases in Fhe site 1.04 or

trigger LEd g’?ﬁﬂ{ I snoke
or fire g@%@j ?%emgﬁ‘g‘ggﬁ@gg%@ lg‘z?“n‘ﬂ’? é[) ebtg;?’ﬁ’ %%egggg&':%ﬂ%g?yfs %?ljim?'g?rer gency
shut dowgardbe t1fe@ t8ipkechaditbe theasnd 1di4hiaranticipaoreot evehs uhat veaudd call fooredi tion be
detected. Wth such safety and security features, the system 3,08, as a

direct r esqyire domand seduelionnen; thaenesas supRbaghialn- 1 AB §Xxample waidd be)p SinpRIY ¢ o
interface_ with and report rm c it It . oi nts.
el os ot e b6 RRET wAR R EHe raRR I hed fy SreBlitbENd Rafuokef P
pagers, gidrh Aendsd a@xmﬂigFéak pedioad. Iangticipaiineofaduah Bvéms, nke syyedrh 3.08nd | i ght's

as well as digital display devices |like PC s, in prem se kiosks, TV
screens apiblcafpoeranditiguing shafionte todedyice e mygitylevels inimmerABndTates | i ke
XM Radi o ,and. Si ri us, Radi ... The te . l. 0. . i t-opal air
filtrati G0N VRIS RRRREEPIHE Cé)%"sf@l?v%ﬁo(r%gr"ga@g% FRROLSnb R ART

stati@ fhirtémpdrairSistant @itndMel Raaicehinfivd. Vihidisreodnditgdnignsiobgs Sy st ens.
In all cases the system3.08 uses its two-way communi cating senor node

t echnol ogyhiledesauibed bere and sunpaitedby thetsgstern QS dsen o8 demandie@fe opAequsst” 00[ 2671

I n one aspect. of the inventiogn data varjous dat | d withi
the syst Of.pfﬁgrarflncoblﬁ}gbee%gaf ﬂ)&fty ?terflﬁlg?%lztt e 195 bngggg%'?aggﬁtlerﬁé%go g\/\/a\;/vI no:jg
1.10D. 29 dRURY & theaShteR0968 landiOa itdtall RRAUSHSH BMederSy usdel UTRE capiedde

processor 2.02 and nemory 2.04. Therefore, any node 1.10 in the system may
assune t revepmene ssmanpge humatitytlénelcionbe gt 1.4, remesent abept 20 ef theaangadd/ or t he

o O B he sy BAEP B B b R S AR T R o™
stored by, fREomebidrekult?n armnbRQRE8) ulage UdBrefdd drePlio 349D 101 the BdveRBET QY
units, the current price per energy unit including delivery. [00269] 2.
The curr eitle affthisaicemgios i the featitg load bedustionnwhick wadd impart cosimisr aéner gy
units beld?f?ergr?teg{ergy supply chains and natural resources. Here again, the equipment to
humidify the site 1.04 to increase humidity levels during heating seasons would be capable
20  of being recovered -within 18 to 24 months assuming that they were managed by the system
3.08 to achieve lower heating set points as a function of relative humidity levels.
[00265] Additional two-way communicating sensors will also improve the operational
capabilities of the system 3.08 by providing additional input data. Occupancy sensors as
an example would provide the system 3.08 with knowledge of if there were people present
25  inthe site 1.04. The system 3.08 is capable of receiving authorization from any authorized
entity to perform items like ramping, set point modifications or dehumidification
differently depending on the presence or absence of the occupant. If unoccupied, the
system 3.08 can be directed to take more savings related actions and defer comfort control

options. This ability increases its ability to deliver savings and reduce demand on the

30 supply chain without affecting the occupants’ level of comfort.



WO 03/ 084022 PCT/ US03/09925 63 [00270] 3. The total energy units used and
their cost for today, this week, and this billing period and the past 14

bi | l'ing paoiceds4by supplier and energy type if nultiple tyoeasoao®?s
avail able. [00271] 4. The total energs units used by type and their
associ ated cost for the day, 5 week and billing period for the past 14

billing pe0266HAddjtAl R o-way ddmembraitaingasemsorsaarasuppbtted by thisysigre8.08rer gy uni t
supplier and an estimate of the available hours and days _of ene uni t
Eu_r chas e SURPREtindeos Al Qualty a5 el Bxanplesoispehionseys ares 2#@&3@#%@%% i s

ei ng us : u r I uppl i er
and a pe?@gﬁ%ggﬁag%mﬁ%g€¥%§HB6ﬁggﬁgﬁé?ggﬁﬂﬁ?%thghpggﬁg%¥y%§??1ﬁ¥ﬂ§chased

e or ! : 9p

from t haf swgipped, wonkd tﬁggérghd_i@erat'ﬁh wf ai€ esdhangd SYB2M4 fo [owelebeleakaon of
energg uni ts consunmed and their cost and supplier by individual appliances
i f mubti grsss appie sitscle04 ontrieger asdalamt eondigen. SOHEE coamuicalipgsensprsdo A
projected total .billing peri : .15
[ 00276] ?te%ﬁ“%%’é‘ﬁr"ééé eaaS&SQ?PO%‘@%‘;Jpﬁgﬁ@ﬁ%%%?‘egé?t‘%ﬁ%‘ﬁ‘%@‘di?ﬁﬁq .“%?00277]

10. A hi sh@'dewaf ofttRéTRie hahdlécandedthd@yilipehOgholftbsudy. con@itidn B détkctedn aver age
of tenperature set points for the week and billing period [00279] 12.

Hi st ori caVith sueh safsty endrsgourityifeatutesathe sysene csQ8.f #r atdirest demithof itast 14

nont hs and vear to date...20 [0Q280].,.13, . e . oi nt
bot h aser R igaliohs Shadpfo e 1A ikt S Bl R MRy PO,
degr g SRé @?ﬁhr&ﬂ% lf bsEpoinit Fxashpldsetduch fdRE ddludebut BRendVighigdaotcenper at ur e
mai nt ai ned for the day, week ang billing period. [00283] 16. The average

t her mal gbomesepagaisnmonitéringsepiers, laghltand remotaplamhormsebellstaad ligyg as well a

rolling 30,. 6 nd 90 day,. ,,0d by hoyr of e day. 25 17, Th
aver age @ﬁ@ﬁﬁ%ﬁﬁw@€6@¥W9%P§ﬁ%fbé?P%Eﬁ?i&“@ﬁéﬁpﬁE§P¥%a?%%%ggﬁgéﬁ%g“hsysfens
are_oper gidi@N\@plhPEcréen’ @bhtilgesIfke 300 RALABIHAYR ARG PHe HsteR008 @lsot he day .
[ 00285] 18. The projected annual cost of operation for each of the

appl i ancespivets tgditional dioficatioh Fir8elonitgring Aewolb @s ardre sephisicated ielogry f act or
g;t S 25 Es %gﬁlﬂ Ifi@?ﬂ(t:igg g?gt%g%?ﬁwgr@?%{?? inte végg%%ir%?eaggi%é gyrs-{e(r:nasl. 15 AP tthieon
system 3.08 uses its two-way communicating senor node technology to control and monitor
the performance of these units.
[00267] In one aspect of the invention data various data elements are stored within the
system 1.02. In one embodiment, the data may be stored in gateway node 1.10D.
20 However, each node 1.10 in the system 1.02 includes a node processor 2.02 and memory
2.04. Therefore, any node 1.10 in the system may assume the processing and/or the control
of one or more devices and/or the storage of system data 1.02 in the event the gateway
node 1.10D becomes disabled. In one embodiment, the following data may be maintained
or stored by the system 1.02.
25 [00268] 1. The current supplier of energy units, the current price per energy unit
including delivery.
[00269] 2. The current operating cost per hour based on the rate and cost of energy

units being used.



WO 03/ 084022 PCT/ US03/ 09925 64 [00287] 20. The current and historical
settings for mninum and nmaxi num dead-band tenperature and cost settings.

[ 00288] 2wo oddssng i ndi cators of operational irregul aritipes/tisos/omestored
appliance consunption patterns. 5 [08289] 22. Warning indicators for |ow
bal ances in debit accounts if prepaid energy unit accounts are present.

[ 00290] P2a0270Y ¥ ag@he adthlyereest urifs wpd bad their cbkt funoddays thieweel)4andnlis

i ndi vi dual appliances on a 30, 60 and 90 day rolling average and same
period | R8ting/pesiod and eheopept 12‘4‘?11113&1’5{"0‘?36@&5“5%%(‘1? FReRgy tYee HapelErkeddts ener gy
unit suppliers and information 10 sources. [00292] 25. Weather information
and history datai ncl udi ng at a mni num outside tenperature |ows and

hi ghs, hpgo2di} y. cTaBeRalheRyanitpiusat bpypeiand tiepessbotnel cist éatthoday, sol ar
exposure tinme and angle and UV indexes by day, by week, by billing period.
[00293] 2&ck Tod hillingeppriod dorthe pesh d ibHlngagfiads: days and ot her statistical

Comput oa TPk £ ARg YRSF T AR PRI T PR Rt el AR Pong A F

conpensag fvailabldBou@XARY dAgd oft 819 udlt Pukhases Fitht fepREehts Hiardebit k@tem 88 ndex,
hum dity and cooling or heating degree day factors. This conputed factor
is used forprepaid enargy wtbeing usedbnput e the recovery time for thermal gain or

| wh ined with th 20 l.i zed t | i | f
the st t o LAY ervl bt i RERES iseeRRni LAY bl A4 At o ¢ 1 ea.
freqygnt ke @ROUAL ] Anid Séqti bmBReR SurtRGE FoROthef supBRaVIENdink MEverl O

maxi m ze efficienCy and reduce operating costs. Transmtting centrally
conput er coftactors will elimnate the need for external sensors at each

| ocation | ower | e cost of installation. and ongoin i nt enance.
25 T 0000601 " T Piabdoru 6F poasfb viioi Bt 4 BRE: SR ShdSpPier bica
pref er ences:i:ndi ETelal iyl en®PheRRAE Wadhivhied provi ded to be
used in g 5{612?%8‘1%%%&2%%?[?2@9g?ﬁgaﬁg?g%&t@fnpriece %Oi?’]ts and terns of sale
are equalf0675i 1y a Agprogeotetitoml dingoetriofl 002 961 ea2®enedgy bipk endis@uicd.o conput e
supplier parity when option 28 above is_ not er%t ered which contains at a

mi ni Adm [00RF6hfhi | A9 ageEgpisHiierkly YRR 8 SOt EAREYY i ts avail able 30
and the poga] RN9 LR%orPSr ERGEDNrd e HBinHoE iR3Ey! N s DIl 1ing period.

[00278] 11. An average of temperature set points for the week and billing period
[00279] 12. Historical totals of energy units usage and cost for this month, last 14
months and year to date.

20 [00280] 13. The current temperature set point both user set and fixed.

[00281] 14. The current dead-band high and low degree spread both user set and fixed.
[00282] 15. The average temperature maintained for the day, week and billing period.
[00283] 16. The average thermal degree gain or loss per unit of time for the site 1.04 for
a rolling 30, 60 and 90 day period by hour of the day.

25 [00284] 17. The average thermal recovery time per degree when heating and cooling
systems are operational for a rolling 30, 60, and 90 day period by hour of the day.
[00285] 18. The projected annual cost of operation for each of the appliances being
monitored.

[00286] 19. The operational efficiency factor of each appliance being monitored based

30  on historical consumption patterns and current operating statistics.



WO 03/084022 PCT/ US03/09925 65 [00297] 30. An optional user supplied
preferred energy unit type indicator. [00298] 31. User selected tenperature
ranpi ng opoiosos4ondi cator with default 1 degree per hour ramEiseso@Rsl
optional user defined ranping tine fr@res and degree settings. [00299] 32.
Low and high tenperature alarmsettings to protect against heating and 5
cool i ng $60288M2X0ai Mhe escrentland hatoaicah stitingg for npoinmim asd oaeimwhe fi¢adetehndand i f
not entered, defaults to + or - 5 degrees above and bel ow t he maxi num
dead- bandeRsFBrandLRsfsetti®gi-er ed by the user. This feature is defeated if

t he syst i's n bt i B! iMdohi Jddden i f
t he uger @Zégf)?lf ng%r?ﬁ@gltn gf&? [Iﬁgge ?123 eéér%gjt%hfr g&gfﬂg}] %U%%%Aobgg%g%ﬂlédcgof t he
syst em 3.cOf%umbioh@ad&y. 33. Al arm activation indicator which is user

selected to permit the automatic alarmng and notification of a nonitoring
servi &e i[902§Eb 22 WNamingndicaigrsifos iays balansegiingdsb pecoppis ifprenaiskanereydider or
system pr.ovi d%r. Al arm points and settings are user defined or can be

al | oned £O-UEPALT ¥t 'system 3. 08 defined default points based on the

users, mea% 3. QRRfLat kil dokEIfep&aEch of WholX8Q104 add indbadual applahiedns
channel inter ace@gar anmeters and data including types and routing
i nf or mat oo 30e 6@ 8rhPY daoropinefayerage archsamecReriogdlast ¥e4ri viti es on the attached

k k i.l abl.e,. Th incl L L. nat i
e r o QEPTheR o Duf Bt ) Gripk BT AN ) ahFophfang B o7 "

deengg ngggesary by the owner, operator or communications system provider.
These paraneters al so include the 20 necessary routing and identification
data for [@0292M 25 i JYeatharepformation pryd historpdatasisemidingsat agedmyyn evtsislabscri bed
for or available to the site 1.04. J0030 35. Consunption rates,.and
consunpt IGRPERAPS GG RO FRIME SHPreRBI AT SR MR e oy or
appl i anC%@afékﬁo?&e%ﬁeeanﬂd-aQ 1e4RERTV HiRx&BY da9! bPlvedi)® fb}qﬁEngrioﬁ. 08 for which
a direct formof netering Consunption is nof dvailable. EStimated 25
consunpt i[00298ht26s fTotal eatorg aad sbolargodegrdenlayhandsother statiddcalddameedss toont r ol

of the system 3.08 for which a direct formof netering consunption is not
avai Habl @ormyysespsumptionnd usage 88 | oad aggregati on and conput at i onal

o v JOPHATETE, ARt 6 R S IOy 3 TR Mt 0
and ext ecomberfsartfor the external temperature, wind speed, direction, UV index, humidity and

cooling or heating degree day factors. This computed factor is used to more accurately

compute the recovery time for thermal gain or loss when combined with the average

20 normalized thermal gain or loss for the site 1.04. This factor may also be computed
centrally and transmitted, frequently enough to permit adequate factoring of recovery times
to maximize efficiency and reduce operating costs. Transmitting centrally computer
factors will eliminate the need for external sensors at each location thus lowering the cost
of installation and ongoing maintenance.

25 [00295] 28. A Table of available energy suppliers and user defined preference indicators
by supplier and type of energy units provided to be used in choosing the supplier of choice
if price points and terms of sale are equal during a given time period.

[00296] 29. A table used to compute supplier parity when option 28 above is not entered

which contains at a minimum, the available suppliers, the type of energy units available

30 and the number and cost of energy units purchase this billing period.



WO 03/ 084022 PCT/ US03/09925 66 [00305] 38. Energy efficiency factors
derived fromnodeling the site 1.04 using a nodel such as the DOE-2.1
nodel i ng wpIB@saoknr conpari son of operational efficiency. PLOAB0EH9939.

M ni mum r equi rement s dead- band range @efinitions to be used when the site
1.04 if vacant or unoccupied. 5 [00307] 40. Set point pattern change

tracki ng [0@237@53(10 AebptRahl lislaeslipfphed pferredienerggnditdge indigger.set ti ng changes
to be used with "follow ny |ead” artificial intel]ligence |earning and

execut i ol00298] i Hes Useosdond emperapire ganning ppitandpdicaton gl defamtd; digrecabl es to
refl ect p?f'? | Jr' rglggﬁlésalpﬁ 8py\6er§1tl n?er deﬁr?e[bqjaﬁ)' 81\%% rh@{raﬁc@%rgp&%p%e%e&ﬂl get poi nt

changes i e occupant | ow | ead"
artifici a[bozsm] edd.i geReend Kiahnemgerae: SXes Yetiags roqwoteneSgaummaaaig ghd
Custoner Control Node Management System and Met hods [00310} Wth references
to Fi §ur @oolng systepn dailuaes, hlé algrey triggeepeint és usen defingd, 9ad if poll eieRded as a

web page raphi cal c user terfa " " be
accessi blc%%qu?ta re?ﬁ)t% F%S%St? gg’ &WGEASS%‘%X le§10dea agdocr?é‘lfgﬁb ment ,
the cust QiRfedlty tHEYscACTIRS &aﬁd?@ls@e’feat@d(i)ﬁhé s HERO08s gﬂ&eb OB SFf pakitioh,ner

di splay device'like a television. |n another enbodi nent, the custoner may

access t feit @)l btog2riddendfigh userelaststte adenatacibe tereperiurgglasmiopdd eapphibie and/ or
per sonal ital aia stant. By entering a user |.D. and password, the
cust oner @3 8By is or her account. [00311] Wth reference to Figure
4A, - gpt eI 3Bt UeFm hABABRA idddcAdtav YIS fseiﬁh%e%tedalo péfni Wit AfOrAAFe page
4.04 may be displayed. The system hone page 4.04, includes an information
section éb.lzﬁﬁungaamil notification affa menitogiagisenvidouf orsris availpble 2ad isabscghed @rb)’nenu

4. 08, a control panel 4.10. [00 Inth illustrate he
1t or 1B oceUB T BESPGH HVRo Al pOmts add sHAeS S R T RBO e hown.
The i ni Orazﬂatub%d f&&e{gamoﬂs Qemi 8 §ghed aeﬁﬁﬁgsfn&%asém thdBisdrs Bviidodat e, as
wel | as several uatlon of the s may, for exanple, redirect

t he cust aperatdre piclietvene page, the heI p screen, an e-mail contact section,
frequentlﬁ asked qqestl ons, or the custoner, off of the web site.
[

[00318] TAGHI 34 g;nra\dm?ﬁé\?rl@%hapa% ingerfacs parametses anddatpipduding txpeg.and

f d
P e 9o Mgt iitmdofl HeceRaS 0T pTR il icRins Uridsl o GeiabRip data

network or networks avallable. Thesc parameters include all information required to

perform password verification and encryption as needed or deemed necessary by the

owner, operator or communications system provider. These parameters also include the
20  necessary routing and identification data for alarm trigger reporting points and services

used by or subscribed for or available to the site 1.04.

[00302] 35. Consumption rates and consumption signature and weather related

normalization factors for major appliances in the site 1.04 under the control of the system

3.08 for which a direct form of metering consumption is not available. Estimated
25  consumption rates for major appliances in the site 1.04 under the control of the system 3.08

for which a direct form of metering consumption is not available.

[00303] 36. Centralized load aggregation and computational service providers interface

information.

[00304] 37. Computed normalization factor for the site 1.04 based on historical

30 consumption and external factors.



67 button 4.06D and a device status button 4. 06E. The navigati on nenu 4.08
includes links to several areas of the GU 4.02 as described bel ow

[ 00314] Wwervsjoswori al i zed, the GUI 4.02 displays a homeown@cTamsni/ewks cent er
4.12 in the control panel. In the ildéustrated enbodi ment, the homeowner
control center 4.12 includes 5 a plurality of hyperlinked icons 4.14. In

the i1 uge0385¢asenBackgyrefiicient niactoyirivéd e modelisg the dide 1.04 bsitkea modklr ect
access icon 4. 14A, a scheduling icon 4.14B, a ny reports_icon 4.14C, an
alerts i 6w a5.thaDOEs2 4 gpadeljng aysteom frgomppison of opanatigpal effiGiensy. nel p i con

et urn o R0S) . o3tpfnitR s REath el Ral{ Finkd U0 pE G OBeiate) "

r ef er encgijid 0.08iiOwcantdBunvétapicihe custoner selects the direct access icon
4.14Aa, a plurality of direct access icons 4.16 will be displayed in the
cont rd| (@037 41010 Set paintpaderh change tragksrl Ehiod @i raBent specHic daysirasdnid dads di rect

neat i ng/ AeCEURE ATERES I Somnite TS R AR Ry Tl MBS TRRRREAE.Y

the cont QicuBBRutihestO- 1 n anot her enbodi nent, all devices 1.08 15 to which
the custonmer may have access are accessible here, e.g., a second thernostat
or the \i80308] Hdat Set ponittpattemfchargedeackingFabiesrte reftsct specidistquinideoyeathes

heati ng/ AC i.con 4.16A, displays. a virtual. thernpstat 4.18 w.thin.the
control SEMAHONE 1R A aﬁ‘ﬁ@gm tBtsﬁéﬁ’m?W@f‘%%t‘ 1*“&5% thec%%t‘lg?l}éo%lhsci“ﬁl*hotthﬁati on
sectii@n of SRl Mad? adichi thidlliBbhte A drbivg Ghd ENRLABISIALInGYt tons 4.22.  The

di splay section”4.20 includes information related to the actual or real
ti me cond@@308hst. 20 Custontee Contrel NodxManagemient $ystens andaMethodsbodi nent as

h , th nt t t ¢ i thj th t Sit 1. i 7
T T A
respecti Y@bﬁsé{ne}mﬁ a§X§a}e%rBa%e g’?%ljaghi& uld} iR GOTTRAR. A GUE4.02afayng and

cool i ng ens are in-a ondition. Furthernore, as indicated, the
occupanc e aeudssihls frogitreinote 16dtians, as discusied abevee dn bid @mboditentsths Ceston3r08

| th t t t he HVAC 25 te .t i rtual
her kot AReyacass e HELB? ATEEN Ve LaBAFCY S0P RECRUKE FESRY ool i ng
set POl Nt -anBhetShiihBS, ERLIBREAaPHIERIR: G147 02l RfbuEH 8 LORBE dEARe,Change
the curreént operating paraneters of e thernostat. oI exanpl e, selection

of a chargéh sy5nbile Phoge hidompataial ligithDassibtad? ABgl dnoasingt heser UD.camdr t 0
sel ect between automatic and a nanual nodes. Selection of a change fan
node but tPEFsWOrd, 2 GUSIONE Mayeaceess hisrAsher gPcgntchange the fan node from "on”

}D(éT/ ?Jg:)g . %WEH rréijgr%rngg [oeFigﬁpel f&,t ziff%? tl?ef culfdn¥ %ési cqletovﬁ?e g%t(gﬁ %%2 a
20  system home page 4.04 may be displayed. The system home page 4.04, includes an
information section 4.05, a plurality of navigation buttons 4.06, a navigation menu 4.08,
and a control panel 4.10.
[00312] In the illustrated embodiment, the information section 4.05 for an exemplary
customer, Earl Minem is shown. The information section 4.05 includes a greeting, the
25  time and date, as well as several links. Actuation of the links may, for example, redirect
the customer to the home page, the help screen, an e-mail contact section, frequently asked
questions, or may log the customer off of the web site.

[00313] The plurality of navigation buttons 4.06 includes a device management button

4.06A, a configure alerts button 4.06B, a systems data button 4.06C, a cancel curtailment



68 tenperature button 4.22C or an override occupancy button 4.22D all ow t he
custoner to override the current tenperature and occupancy schedul es as
defi ned bwlomalwsser ecti on of a cancel override button 4. 22€Etaldoaem?2s he
custoner to cancel a tenperature or o€ cupancy change which was input using
the override tenperature button 4.22C or the override 5 occupancy button
4.22D. Abgasce 6D unt aidevieattatnsbuioon 4082 FThé hoxvgatian enesiua® intlodesdimkel  any
curtail ment program (where permssible). [00316] Returning to Figure 4B,

sel ect i ofP #verahareanef the G{Ik0masidescried belowi 6B di spl ays i nf or mat i on WI thin

t he cont e@lﬁ

utili zed'i@)}3 I?ﬁ%h%ns (g)t%él%gdﬁi %2&*&%8?# FEQQFWH@ ?lgél%g?t:égjr‘]hge at ed to

t he aCCUGvﬂltﬁil@dnelohpmwellusdﬁtaWembedm&npE}QdﬁineroWnaadmperaencbréfl2tmcr1nde|say al so
be displayed. This information nmay be displayed graphically and/or

nuner § cakipjuraljtgoBhynerlpked iaonnd 14 oIfFf?lg illustrated erghodidentothe ypagbnkeddéonshe nenu

the homoudarcia FE &ksdfn 1, bl LERUINER mitrbieb RO QG 0, 14 110

access byhbRAs ftoR 344D, 8 RbiyEirdibe deta i@ml4. PECEES usdithelLiots4 44B.6Ssledtionn t he
control panel 4.10. [00318] Sel ection of the scheduling icon 4.14B or a

schedul i 0§ anfemee linkrwithiogh; infpapitwpsseciienddSs will edem HRGHbS R whehi n t he
custoner ,site 1.04 g an oaggpancy node icon (not shown). Wth reference
to Fi gur BMESVIGEONURlLCRIET & oot on of the thermpstat scheduling icon or

the yher 'mma% WRAYefefeRBR tyEghReA, RvHeh@hs elestteri seRciRnel diréc icebsOiBn
di spl ays an 20 occupancy node screen 4.24 within the control panel 4.10. In

one enbodilddat a plungity pEdieset a@eBdcetis|dolswilhlee @uﬂwﬁem tltec‘POd@P]i peelch.or nore

et one. dp TR sk Rar R e P S BREOrS CiP e gk MRS oh s

the HVACg¥%#d l%ﬁ@é ne¥d! b%n’e!}f%n@iﬁglﬁlpﬁﬂ@éﬁn@m idoh 421l avi@ a w}{@@ﬁ&ﬁk e

exanpl e, in one enbodi nent, the customer set a cooling set point, a 25
heat i ng delt6Bpne dtSplayaaddmﬂmyttalcemrcé pancd.18c b‘n@qhepﬂmbwlmentﬁ @b@m;es 198t he
illustrated enbodi nent, P‘rE cust oner has ﬁl'g%gt occug it

exampe, 1@ WBICE;}%%%&%%O@%W 9V REFOAE BRIRE 5t Bah e SEpi

occupancy, fMeEater. def. RR é]e@g)lérg%nexcmq’e%no%ﬂh@héﬁﬁﬁ% legwmamcmsm@e

wel | as four user- pancy nodes. Each hese nodes is
i ndi cat ed witthél thermesspe ot 18/ evithabthe. @ftral pargl 4hid. V\Dl@@ﬂltl&&@m({mi #3683/ 09925
09 contains an information section or display 4.20 and a plurality of thermostat buttons 4.22.
The display section 4.20 includes information related to the actual or real time conditions
20  at the site 1.04. In the illustrated embodiment as shown, the current temperature within the
customer site 1.04 is 67° Fahrenheit. The heating and cooling set points are set to 58° and
85°, respectively. The system 3.08 is in an automatic mode and the heating and cooling
systems are in an off condition. Furthermore, as indicated, the occupancy mode is set to
"Away". As discussed below, the system 3.08 allows the customer to program the HVAC
25  systems use the virtual thermostat 4.18 and according to occupancy modes using heating
and cooling set points. By using the thermostat buttons 4.22, the customer can change the
current operating parameters of the thermostat. For example, selection of a change system
mode thermostat button 4.22A allows the customer to select between automatic and a

manual modes. Selection of a change fan mode button 4.22B allows the customer to

30  change the fan mode from “on” to “automatic”. Furthermore, selection of an override



top of the occupancy node screen 4.24. As shown in Figure 4D, selection of
atab 2.26 allows the custoner to set the paraneters for each node.
[00321] ReDoswsswpte, in the illustrated enbodi ment under tlg/UsosreTcupancy
node, the <cooling set point is set t@& 80 Fahrenheit, the heating set point
is set to 68 Fahrenheit, and 5 the econony profile is set to econom cal
confort. tdhperemenburionpt.2¥C beamewertide omapartcy boton # 32Dt deow-MaCusggmerim and/ or

th devi 1.08 b d h teristi f the, | hai n, .y
Cost o AVETIdIA FIRPLEMBEREHS a1 00 Rk BRAHEntS de0aEd beiPur SPBCHINOTan
assocl at eagcgﬁgél {3)%19&16 Bfltft&féi%%ﬁ“ élgc%\nésutlﬁ% Custod&%b eascel 4 t&%lﬁlé?‘cftﬁ’x% 8Euphy each

node may e to a se paraneters by selection of a default
button. Ahynghwahighsvaseidputvasing the ldyetride mpapane putiotd.2€Y eethermvgrrizle appl i ed

to the respective node_through selection of a |y button 4.30. In a
furthér Eka¥RMEY bWC’t“H‘-??é?-eAé‘ﬁE%‘? Fiertatingsi Butiqn 4]%21?%%\/9@%% togargel cool i ng

set point_| 1 set point is set to 58 Fahrenheit.
[ 00322] Iaﬁ&?ﬁégl?m‘%lﬁg?%%ﬁg\gg%g’a{}ﬁggﬁitﬂ@gt he economny profile is set through
an econonyo31y] okéthminly OFiglovnB| detdctidn 32the Whidte licekemetee éconat. FiBydisgaysF, in
the illustrated enbodi nent, 15 the econony profile may be set to one of
three pr dnformationywithimihs ensobpanel fdaplaled 1 Bigcgrent PONET Beips drlivextd ont or t .
[00323] W.th feren to .Fi e - >1d t hedul i ng
con or tiitieed R e iRl AU AL aR R bR R M TREMARALE T DS

a t hgonosodler afesiiet b Petdeteahiabdiperiod. of i thiny d1sd teedispdmfed o Thpdnfelmatich0. | n
the illustrated enbodi nent, the thernostat 20 scheduling cal endar 4.34
di spl ays miebadisplayesgraphégsdandlgr nemenigallyur rent date. However, the

t her nost ulin alendar, 4. 3 e navi e P a Rpavigation bar
4. 36. Ejhﬂiﬁigﬂﬁtﬂn?ﬁ%?%ﬁ%‘ﬂaa4|A’4S.e§eéfgaﬂ%y°?bsé)m%e?ipﬁ}§d%ae§§al%spg&gw ay, for

exanpl e, RRaHaY mERY 4.08@redR@bhmRA With theibsisdiap, inahswaiieswher oontil badterday. | n
the illustrated enbodinment, all Saturdays and Sundays have been defined as

weekends, 4. BhdFer dxampied aglectionuesudisest agsss\iadivastiil/s displays Sadiechpgess i days
have heen defj ned. ekdays. ver, it should be noted that any day
may t‘}g défs‘?‘ﬁ‘e‘{jpiglftgﬁﬁﬂ?e%’ér%?arﬁgg%Each day within the calendar 4.34 is a
hyper | i noo$h e§idcBBn 8f tht B BNPRREdnK146r ARNeddBhf hiehh A6m Aa8BOAisplER

cal endar 4.34" displays a therndstat scheduling panel 4.36 as shown in

Fi gur e 4HcorEfer ¢4dvhrtharsiosiat wibingblebustegmeresite|1.04. GGiniaechipaiey mode ironrtnet at
dr opdown | i st

dropaoun, Lot 4y thine 85 sote I s et het B SRl o
PCT/ US03/;08P8he #rmostat menu item underneath the scheduling menu item 4.08B, displays an
20  occupancy mode screen 4.24 within the control panel 4.10. In one embodiment, the system
3.08 allows the customer to define one or more occupancy modes (see above). Within
each occupancy mode, the customer may set one or more parameters which control one or
more devices 1.08, such as the HVAC system(s) while the occupancy mode is active.
[00319] For example, in one embodiment, the customer may set a cooling set point, a
25  heating set point, and may also set an economy profile.
[00320] In the illustrated embodiment, the customer has eight occupancy modes. For
example, the system 3.08 may include a home occupancy mode, an away occupancy mode,
a sleep occupancy mode, and a vacant occupancy mode, as well as four user-defined

occupancy modes. Each of these modes is indicated with a respective tab 2.26 along the



one or nore thernostats which may be present within the custoner site 1.04.
The select day type drop down list 4.40 allows the custoner to sel ect

bet ween vaoioc0s40pz e- defined day types as well as to defi meTasogwodany type.
[ 00324] The thernostat scheduling pan® 4.36 permts the custoner to sel ect
the 5 occupancy node which wll be used for various tinme periods during
the day. tdfd6f3REbcdupansxaogy ereend.24heAd $howsitin &l gote dPhsaléationtof aaab 2R26ni ght of
the selected day, the thernostat will be in the sleep occupancy node.

Begi nni ngllaws theTostgmgs to sehiheaemait (r cagh MPd%he in the user 1 occupancy
node and I o ' 6iyal so

i ncl udes [‘Z‘ﬁzggp?tf’ye’g@@%gmﬁ‘? 41-2[ ﬁggﬁﬁglé)lg? @E@gt @Slrglﬁgﬁb b@gfl)ccg@?@ gr?%ﬁd%&l@ an
apply 10 cbélinglskt puiittioset 4o 40F, Fahredheit, eteating @apeinciasetho 68 URahdendibit, aBél ect i on
of the apply to current day button 4.42 will apply the starf tinmes and
defi néd dhecaspaeoy prafess sehlq eronprigahermiort. The gernoniynRfoplsnapy be usdii t he

sel ected d i.,n her no gl . i of the
apply tocgflzlatY01 glftl%[gz‘ctdfs.yﬁtfmw&?fotrg%ﬁ §g§"lﬁ8q§)§ﬁ°§%ﬁ?ﬂg‘ hﬁigr ﬁSthlSﬁsggh%%g&gccupancy
modes defchfifdelsn dobteof BeLinBEiRlf Pohedullh nthepanidditedd eheh ptdfilohas e day
types which are 15 selected in the select day type drop down |ist 4.40. As

shown i n amogiated satpoint péfsefes-g¢ t/- Fadegrees: pd ha pagmetsnn for ieagh modomanhe pficl ude a

nunber of pre-defined day. types, such li.day as
nei - ns tRR T sl PR BT FglBhal R sYRRK Biton, AETEGNES PlaelPSY 5

Fi gungs 4 RBebahdy mdat §Gbdnanayhe dppBedlohd fespieiive inoaMmhdoupBlsclectionpifays a
configure alert screen 4.48 wiwthin the control panel 4.10. The system 3. 08

20 i ncl udpply huttenb ). Ivfa fgrthereadmpledvigh wfarence ioFiguseakpindhe avrympesiss the

t enperature. out of. range ptraol. gateway node n i ng, budget limt
al arm d§9$15¥§ st‘?‘h?‘?‘ﬂh’étsgtc}ﬂi%ﬁg’,angé%e Fr'ﬁ’%%f%{ipg gfsasle Eﬁ’rsggg%rgg%gbﬁg recovery
failure, [@632@!-'Hh'tﬁ@flﬁl,sﬂrﬂe@gﬂbgqﬁﬁlenfﬂ{e QBREMRpRStile is deb ehrbus an&@ondmy sel ect
or designate the destination, i.e., who gets notified for each alert, and
how t hey paofde dop davedlist UB2t HW¥ith itfasheeatoddgweabdinrtheillusirited emhodigient al ert
screen 4.48 25 incl utdes a destinati on E’Jr op cHwn_ list 4.50 for eagch alert.
The dést itheatoBAmY RIBIGMAY PF S¢t 1L O A RECHIRS DI HBWR COHOLRAMCC ho et
notified t i Hist. For exanple, in the illustrated

enbodi mﬁp@?%ghgfg%%&ﬁ%lsi st may include the hone occupant, the service
provi der [60328heWitheefgsenpe eviFidere 4Gl keleatmnfdf gher themhastat sheduelng idon 8r tieso

i ncludes one or nore check boxes 4.52 to iggié:ate hoYlv the co i cation of
the al er tthersostat eny jfem ppger the sehedyhingmepp 4 0RB, digplays sy thermastat schediling . 1y

E'CT”?US 08506%8% lz{ggl&'ilﬁﬂn %Séoﬂgglrpa%l 4de ITh e iilﬂéﬁé@&%d%rg%g #eQRdstat

20  scheduling calendar 4.34 displays the month corresponding to the current date. However,

the thermostat scheduling calendar 4.34 may be navigated using a navigation bar 4.36.
Each day on the calendar 4.34 may be defined as a type of day, for example, any day may
be defined as a weekday, a weekend, or a holiday. In the illustrated embodiment, all
Saturdays and Sundays have been defined as weekends, and all Mondays, Tuesdays,
25  Wednesdays, Thursdays and Fridays have been defined as weekdays. However, it should
be noted that any day may be defined as any type of day. Each day within the calendar 4.34
is a hyperlink. Selection of the hyperlink for any particular day on the calendar 4.34
displays a thermostat scheduling panel 4.36 as shown in Figure 4H. The thermostat
scheduling panel 4.36 includes a thermostat dropdown list 4.38 and a select date drop

30 down list 4.40. The thermostat drop down list 4.38 allows the customer to select between



1.14, 1.16. The configure alert screen 4.48 may al so i nclude a check box
4.54 for each alert to indicate whether or not the alert is configurable.
The confiworem/osdoezt screen 4.48 may al so i nclude an entr ydrawsozo®es f or
each alert which allows the custonmer 0 indicate what priority the alert
shoul d have. However in the another enbodinent, the priority may 5 be used
to, e.(g. onpoomocketherndbisfdtewbich nthelbie\pegsgntsyishie thebaswanepsite h@4pThesdlest. | n t he
illustrated enbodjment, this is primril or. informati on puLposes.

Fur ¢ her ndrbpe Rpdsmmigl -0 Alksisind Gefaiss iscegt hsodh gopsie SERREHER or ¢
type dro (ﬁg ' 4 e HadliAws the custoner to indicate whether or
not a si IrPly gﬂﬁ;}vgirltﬁgg%%ezﬁxg‘ygfg sél tyl%r whet her an alert should be sent each
time an §00324] ckhedilickmostaicsohedulingoparek il erniifs theecustorperetod e¢leatnthaed
anount of tinme, 10 for exanple an hour, a thernostat t%rrperature is out of
ranged t ReECuppBEERPde Whichyylifhe used for paigus timeperiods dprngthg dayt or to send an
alert ea I raf i o) : Redd] ofki gure
al ert sc&@ejr%gﬂ%fg Q%?é@gﬁﬁéﬁlyggr%&s%ﬁdﬁggﬁt %{gﬁaﬂlfgg%&gndzaec}gg%aﬁ " “button

4.62 for thepaattangill beinaistleep Gclfansl intbdanBepinpitig ot HedOgems., akic theswdstdtng t he
alerts to default values. 15 [00328] The configure alert screen_4.48 may

al so i ncMilidean pherusemheccypancy mndsead se fethyasshown adhe thermgstaigichedidinger sonal

data update link. 4..6 il di t wn)
i thi el Bt i o a7 By PR B SRAF o AR, BEBER L8 an B0
persqpal to hAINh@tcias. 440 And & birkas caelaebRiont4ed e [Setnomstheappy to durkavdmt i on as
wel | as user nane and passwords. The personal data screen nmay al so all ow

t he cust dutien ¢ 2ewtllerppdy thepwert Emgs 20d Weldngsk oqcHPESH dnefles dn ghe thermestath| v
budget t hr.eshpl d. i scusse bove, . t t . to send
an al ert sﬁ\l)ngﬁ?ngaﬁﬁ% tﬁ“‘ﬁ%&%&“t ecfﬁ?ye’s“h%?éﬁﬁgg%{egcr}\]g?lgbngﬁ%aﬁ gﬁﬁ%tg? is
likely t gcRetidifsrahesbphp®sd RRRo 484 Sl apiipae scddfRd Yart\hids ah@beupary t 0

Fi gures 4A and 4K through 4M selection o reports icon 4.14C or

f the
t he repomaiesdefinedtiohesthed®stanis¢heddlingpang! é%é@gﬁ/ of gerdsgdypes gdi¢harghe

trol 25 4.10., Th t 4, 66 i ncl ud | i f
Feporbs SABHET e Sesgiday BRsitracy P s A TR 11 Bel Rt Dop- up
screen Wi fiof 86w RRUIR) rlnlﬁsaig,ahdfa il.&nbégrqﬁ Preed'e'iﬁ@di Bay §Pésaeth @wedkday,dai | y

tenperature icon 4. 68A w isplay a daily tenperature report pop-up
screen 4.vk@kasl, shivslitlay as Weljas thedlumber kbwdes-defined|dagtypsh of a nonthly

TRt 2t Yl i einin ) SRR Rl TR SRR OB 0P
al I ow t hey SUSE QN®fikfre AL Sdred 9300 AR RintoMpihRl 99925The/System 3.08
20  includes a number of pre-defined alerts, for example, thermostat temperature out of range
control, gateway node not responding, budget limit alarm, device malfunctioning,
communication failure, ramping recovery failure, or duplicate IP address. For each alert,
the customer may select or designate the destination, i.e., who gets notified for each alert,
and how they are notified. In the illustrated embodiment, the configure alert screen 4.48
25  includes a destination drop down list 4.50 for each alert. The destination drop down list
4.50 allows the customer to select who gets notified when the alert occurs. For example,
in the illustrated embodiment, the drop down list may include the home occupant, the
service provider or the energy provider. The configure alert screen 4.48 also includes one
or more check boxes 4.52 to indicate how the communication of the alert is to occur, for

30  example, whether or not it is to occur by e-mail or through the customer or utility interfaces



between nmultiple thernostats using a thernostat drop down list 4.72. The
daily tenperature report pop-up screen 4.70 may al so include a plurality
of drop dwernslog®ks and/ or buttons 4.74 which all ow t he cwestrarses/o49es change
the date or dates of the information7ibeing displayed in the report screen
4.70. For exanple, the custoner may 5 designate a specific date or

navi gat e 1t1a; 0.06h Theeonfiduen diart sbicenldyi may disninbBide aQHBAOboxTHE4 fepmach screen

4.66 may also include a daily electrical usage_jcon 4.68C. Wth refence to
Fi gur e 4Rlertdpindigatewherher giaofdejaleris sepfigusghic. Thgeonfieyre degseesh 442 di spl ay

2 dai 1y (BhSRLIhGRL: LEROE!bAOPSH RRRLRRR did ifhustht Bl STRGEAL I €

report pop-’up screen 4 ctrical report pop up screen 4.76

i ncl udes vhasgiotitg the ARyt sheuldhagpe. d@uwe et fi thdandher bhbotlintnt,ahd miwgity ey cust oner
to select the device 1.08 for which data is bein dLsplaxgd. The daily

el ect§i cht usedporeg (rupvidpa diffecent daivery sypiem hasrd H8e PHORMYy Amthe iNusgpted
i gation, butt . 4.80 whigh.allow i h th
ol endar SheodiieRl s iy 55 iilonBilic nfodid STftheh o gttt SBifRul 0D | L1C

or a yeakéyerPf38 fay Alsb &lol@kinkidrt §Pe dropAowndiat £58 whith #loestid @slonteeport pop
up screen 4.76 based on any changes nade within the service 15 device drop

down | i sto indirgtegyhetltes onaet fyringle alegishewd He sergor whetheean gartshowd be 2916 but t on

4.84 closes.the dajl lectric repor.t . r t. 4. 76, ] Wth
refer e_nc@ac‘r?'&l_’ﬁ eé'{%ﬁlfh%é’gIog%‘frf'gtor&‘g’_éplg’dﬁ&l%ég@é _ge?%é%eﬂq eorlﬁn4&8 *di spl ays
a conhi gysrakhRpled@thdus &tReMmodaBempbiattirdlislodCoftanid, te systaml3.d8 hely bel&ee
configuration data screen 4.86 includes a nunber of configuration data

i cons 4. 88delSet esinglonlaf ordoperdoraert e@hdiamethe temperatgBAs @usef oysdsa per sonal
data scr ri bed aboye. Sel ectd gn of t her nost a a_i.con 4.88C
G spi ayo T3P E R o hate Rl st ccrd lom el et & SIS paon 80 b giteet OF

t her most . ; 3ferR 310864 Py ahp i @han e bERRethin® thevildrs the

di spl ayeghem%?%??ﬁ@h%gﬁlﬁ?o panel A: 1€($)Ifyqa% ShOVgVE in F? gage e40. SThe

t her nost defadiitvaluscr een i ncludes a first section for defining the heating
section of the correspondi ng H/AC system.and a cool i 25 section for

defi hP ng W%@%J&‘F EUHIENER aﬂﬁt g”é‘?ﬂ“ﬁndgg @i:ﬁf‘odﬁaé}fle ?H@SWQ t%f}%cfééeﬁfnk‘l‘ﬂ%‘" heati ng
section i ' l4 &t wiht j g toner to
el cct t HpHE o ERELbRA ALABARRAL Gt ASQIUP) pEsgi A PR R TR 2
shown i n skdvgureithif thecamol pag:l 4diophidioaliows dte chs@mealtd opdat¢ e pesstabner to
set the tytpe of cooling, correspondi ng to,t,hgq current {herm)stat ag shown
in Fi gur éfamaties seebairaddress tglgpongmpnd erjaail MErmsdion as Wt S 48T 88MEdRd 4. 90

?Ll %’S ogpgﬁ%g‘%o @F /[:fﬁgsgéﬁ')%agaz gér%gﬁlhyt i@ hndW e ARtbrh@WoehtEr b upfa@é aexanpl e,

20  budget threshold, e.g., a monthly budget threshold. As discussed above, the system 3.08
may be set to send an alert when the monthly budget threshold has been reached and/or is
likely to be reached based on current usage.

[00329] With reference to Figures 4A and 4K through 4M, selection of the my reports
icon 4.14C or the reports menu item 4.08C, will display a report screen 4.66 in the control

25  panel 4.10. The report screen 4.66 includes a plurality of reports icons 4.68. Selection of
a reports icon 4.68 will display a pop-up screen within the control panel 4.10. For
example, selection of a daily temperature icon 4.68A will display a daily temperature
report pop-up screen 4.70 as shown in Figure 4L. Likewise, selection of a monthly
temperature icon 4.68B will display a monthly temperature report pop-up screen (not

30 shown). The daily temperature report pop-up screen 4.70 may allow the customer to select



the illustrated enbodi nent, the custoner nay set safety, alert, heat, and
cool high and low |imts. These limts nay be used in controlling the
correspormong/osdALC system as well as setting or deliver iPag/imog04925
nmessages. [00332] Sel ection of a honenzdata icon 4.88C on the configuration
data screen 4.86 5 displays a hone data screen (not shown) within the
control pafekn dmdlfipleT iermostats dairg a sthéraentan| dromsiowne listud78neThe aladgf i ne
vari ous paraneters regarding their hone or th cust oner sitg 1.34

i ncl udi néeraRaraiPTesrepd REPURESCEESA S 10umAY also drcl ¢ Dligalihiref AroRydewst S5 heat er s

and ot her [ i-gh ' SthaW i ng
pool s, va\'ﬂlglr%f/ E))ggﬁns\ggt@sfv%ﬁt gﬁ)&wg%ﬁme%}h%og@tggggé ncg‘g% %¥ ?&%? aclffnté1 E

decor at i Vfolrh@ltni begngsdisplayel in thdrepuitistica . 70e Hor syahplestheanstomer imayi gat i on
systenms. [00333] Selection of an energy switch icon 4.88D on the

confi dur aipslgmat@lam@cgecr%momnas@atedhmgw Galgngar i days CRRENHS) ows t he

the. cust SEPTE s el ERED S0k b L oty O OM oo TRIGHEIRE, il oo &

sel ect i ORefficelt EigRFOAVIAEBIdCEEM ofithS klydledtrital ushBe on HiGQ willi displajat duilgcr een
4.86 displays a program participation screen 4.96 in the control anel

4.10. Thelestrisghrepompaep Lp spraen $i2.s As suth the GanpsFaiyicderorhpen 4p sucengh 4t g |

avai |l abl e wer suppl rograns (" RSP r P

parti ci pd2§ ‘gﬂ@@ﬁ&éﬁl rﬁl.y(ggpo A él@d%&su%sﬁlsw yc%&gggﬁg%%?r?dé’ng check
boxego4. LHichMNoGR tid dustenieh & 16t BEBEVIE].08IRS Whithtdataib beifg BREERAVE hehe
custoner desires to participate. The grogram 20 participation screen 4.96

may al so daily Elecleicaltinport pop bp sere¢roh 76 elga indiludes aHduralist fnavigriRppons

i ncl udi J ffecti dat ffecti ti PROGRAM
| sted on-RhERsk b RrmpamrPaep L PoReSs el P TabEy YR 3s AR uni o,
when sel %fekﬁ‘rféal &Egﬁih%aa&%ﬁ h afdathly & OfeaRy bass. r & kéttesH blgort 0182 sgdagst ed
PROGRAM | 00335] di scussed above, the custonmer GUI 4.02 allows the

cust oner theoeleiteval re@5t pomiip geneen Af6/basednardiarfyychangésomedewithivethe servise t he
system 3. 08. ner al | e e .and nat ure of_ par.anet er,s i.ch y be
vi endd ordeﬁlﬁﬁ%)l’éié?w @éf 4'%€°H%¥Bﬁ@ﬂat‘r99 bPﬁ%psu‘ﬁqiste&c&qb%.adﬂ%ev@ﬁ r\}vﬁ‘%gbove,
sonme of t S a"FYorP fehoued and/ or nodified using various
drop domﬁlﬂggigg%gﬂg%ﬁ ba(l)xe?s{0 aﬁol?r]egnt ry boxes. However, it should be

not ed t O3 priwithteftlersao Figure4Mmekestiondfarodbgulath imeng itemdl.QRE displays boxes

may be used to display WO 03/ 084022 PCT/ US03/ 099 4 cert ai rameters;
however taeonfigyatios, daiaypciges fHeayithip fhg cqnire B?I’f? éﬁ@r '@En?ﬂ?tﬁgﬂ‘@gf"?gata

screen 4.86 includes a number of configuration data icons 4.88. Selection of a personal
20 dataicon 4.88A displays a personal data screen described above. Selection of a thermostat
data icon 4.88C displays a list of the thermostats within the customer site 1.04. Each
thermostat may be selected and a thermostat data screen 4.90 will be displayed within the
control panel 4.10, as shown in Figure 40. The thermostat data screen includes a first
section for defining the heating section of the corresponding HVAC system and a cooling
25  section for defining the corresponding cooling section of the HVAC system. The heating
section includes a heating drop down list 4.92 which allows the customer to select the type
of heating which corresponds to the current thermostat as shown in Figure 4P. A cooling
drop down list 4.94 allows the customer to set the type of cooling corresponding to the
current thermostat as shown in Figure 4Q. As shown in Figure 4P, the thermostat data

30  screen 4.90 allows the customer to set a plurality of high and low limits. For example, in



these paraneters. [00336] 5. Uility Control Node Managenent System and

Met hod [00337] Wth reference to Figures 5A through 51, as di scussed above,
the utiliwgosngeeface 5 1.16 nmay be accessibl e through apreslusbs/mazer. Wth
specific reference to Figure 5A, after an authorized user at the utility
1.06 logs onto the system 1.02, a utility graphic user interface 5.02 is
di spl ayedhe iTlbstramd dnbiodintddt, tbe QRtdnmr Imeyesst safeby, atestl heay, anfl coahhighaariddow| i nks

5.04 on a utility display panel. 5.06. [00338] In the i]lustrated

enmbodi mekimits; Haeitmigamphpe Pied s C@!tmllrigrfg? %&SB?@%@M%@ systey a1 y 1 nk,

a schedule etﬁkﬂ%@é’li'v%ﬁ& alé&é%e?ﬂf@{” definitions link, an active supply Iink,
ryﬁln ,oand a Epo

a supply nrs reports link. The navigation |links al so
i ncl ude 00332k Sefectibe ofitai harhy da@lcob ABRChomehepagdigandion datmkcreen #8§ of f t he

system The utility display panel 5 08 includes a plurality of utility
i consS55. @&PlgYeeIRge datn foRren; (NPLHOWAY é’d‘héh‘l’é‘é&PmtRa“&tfbl(ﬁt ﬁ"? home gB‘ﬁs

ncl ude ag. | MRLaLe, SURALY (bS8Rne 1 Bu0RunBerchetl RS HORE 6008 5. 088

€1 .
a programdefinrtions 1con active suppPy icon D, a supply

hi story ica@emer 98 HE.canacladingegasilsabbeiahe fonBictionss wels audediathgabmardeateise
utility interface 1.16 may be used to define or nodify PROGRAMS, to display
i nf or mat a0 othes glavigenyhichemabe &ptndaat tthe, BUSIQIPEN tecTuCk jag SWIMBYAZ PRRIEr  an

el ectrical .distribution ne rovi decl Lon. ] he
capacity WHB?OQ@? t?¥§utésVa¥\$%ctP%nc¥h§r%\éh%hf‘%%ﬁ?ﬁegfrg%ogﬁ\{)eﬁﬁ%hgg y%%ﬂelg’or nor e
of the PREERANtheat &sterRPind/dtifigtioaaysiehd.a related to the distribution of
electricity and to generate one or nore reports. [00340] Wth reference to

Fi gur e 5H00333¢ rSel¢vtion nfraniererey switghl igon 88D Bnabecandigyetion dat scregh 4i8fmedi at e

supply screen 5.10 i s di ayed within the it i.spl e 06. The
i medi at é?ﬁ?ﬁ'ﬁl‘@f"%"r"é’gﬁnégﬁ‘b‘x? ﬁ'g Icﬂﬁg@e%mﬂ%\)é%fy RS ertlgrﬁﬁ fl%% t(ge v\fl!gre section
5. 12 and [fdhademeédt @ teRdsia@the@StbhRePsike 1Ld4. | n the illustrated enbodi nent, the
power distribution network section 5.12 includes a neter 5.16 which

provi des [60834hdWithéfernasfto FrenrésrieaticetRe selagstoniaf yhe programtieen 4.8%E petie ti nme)
Lhe. povelcomBIFHBLARTBCr ARSI e tersrapror epsrb ol dt B SIRELat' on
Under ¢ ha o 10 b B e L D e e S Vel Table: o
Phoeni x, pé®edaippBAfiagraRCT/RIBUBHTIRQGR AMS Rlkhpogam pivticipaéinsiean 196 Phi | |y
non-curt 8zllilsloeigc’:luczfless asprlll?r\ell\fi]ty 0 -C(t)rrr]ésgorg 1r?g g e%ltc gg;‘(e% '4(.)1%)0 wth}ceh allow the customer to
designate which PROGRAMS the customer desires to participate. The program
20  participation screen 4.96 may also include other information regarding the listed
PROGRAMS, including supply type, effective dates, and effective times. Each
PROGRAM listed on the program participation screen 4.96 may be a hyperlink which,
when selected, displays additional information related to the selected PROGRAM.
[00335] As discussed above, the customer GUI 4.02 allows the customer to view,
25  configure and/or modify various parameters of the system 3.08. Generally, the type and
nature of parameters which may be viewed or modified will be defined by the utility 1.06.
As shown above, some of these parameters may be configured and/or modified using

various drop down boxes, check boxes and/or entry boxes. However, it should be noted

that some of these entry boxes, drop down lists and/or check boxes may be used to display



or nore PROGRAMS may be defined which when activated nmay curtail one or
nore devices 1.08 across one or nore custoner sites 1.04 (see above). The
met er 5. IWogBwe®2n graphical indication of the imred atepPpowuso3/ewppl y
which is available fromthe 5 PROGRANS defined in the power distribution
networ k. [00342] Underneath the neter 5.16, a coll apsi bl e/ expandabl e tree
5.18 i s dérsdih py@thetergtoweodr thbatiligvahyy desiigriatecthat the cBstdfeacannse hmdifgbl e.
When a particular level within the tree 5.18 is selected, information
regar di n§eEHBAAMEEE and the power distribution network above it are

di spl aye i the . tN I r l e, as shown in

Fi gure 5@’0@\?\,&&? 10&])?11'9;‘| g?étgara} i ogigll\gﬁﬁghrggr%ta%[yg‘lgw aglgisl\l/lgt?{]gageI ected,

i nf or mat [60337E oMt idigerda@o Figatds GA thisugh 8ds tiseussell sbiove,bhi Uglity sutrddcat i on dss
1 are displayed. [00343] In the information section 5.14 for each |evel of

t he df st dileuwndyd agesssiblelthronghea webrhowiser: Vit presificyefsrencs todiigwe aft elifsaci ty

are displayed. .| dia C City i i i nstaot apacity
vai | abi &% EOToFHE Bt an U By :belse A e S h o BRI B e
current gliadrate 5902 i8ldispl¥d CERe WlithiGUL 5105 trcRIBEXIRAMEalith of naiatgnl linksf or
substation dssl for aFI devices currently in a defined PROGRAM those

devi ces &0d airayiilitydibplos@ag@dil®. | f the defi ned PROGRAMS were i npl ement ed,

h deyi B i |.abl ly.:1, O T |
capaci ty (HGOER N BBty o @G n BBy nves S MMtk oer  0c,
for egamglshly like ds@ﬁéd@&r/@?grgamm 8?%{rl£rﬁggﬂ1ﬁhoﬂ-§1ﬁnﬁ, ahQciwd {upplysiatki kon 5. 14

al so includes a refresh button 5.2 ich, when activated, refreshes or
updat es styply hiftoryntintki @ aniepérislinkh &he nadgatienilioks deeinclyde 8 link to the Rilgy mat i on

lated t de, i. P i i chnond, Phi |.adel.phi Phik ! -
e e I A T e e T T
t he corrmgiar#glrallit Ve biiMlyifdR sidge power distribution network section

5.12. The inforratioh section 5.14 25 may al so include a revi ew request
suppl y |i[00339] 22 tHedHustrateld eotdopiomesmnithd utdite ttonnintiude an ithmediateisapply goni on
5.14. [00345] Wth reference igure 5C _selectio t he revi ew request
li nk15. 22086 aachgfhe)éﬁ‘?supﬁ dé°%$-8§§’£tﬁf8${af8ig’§BP1&9%s g0 §9§€31 aé'gﬁa uw&aﬁzm

capaci ty; : hs: OPRTIconBRBH (A dIQRsR aBovidthki sts al |
defi ned b%mgtsﬁ@wg{ggﬁgl\\ég{l F%an?gra{ohe Cé)i ven node BOSat at he current
time. EaahlifyRacRad 1 isahaydissusad todefies pomddifigPROGRIANMS, t6 didplaptinformafion

03/ 084022 PCT/ US03/ 09925 . 76 enabl es the utili t}/ to lagt iyate a given
PROCRAM Tegsrding the opreriraskive suaphyof glegtricity over an electrical distribution network,

provide information relating to the capacity of electricity available through implementation
20  of one or more of the PROGRAMS, to supply historical data related to the distribution of

electricity and to generate one Or more reports.

[00340] With reference to Figure 5B, when the immediate supply icon 5.08A is selected,

an immediate supply screen 5.10 is displayed within the utility display panel 5.06. The

immediate supply screen 5.10 includes a power distribution network section 5.12 and an
25  information section 5.14. In the illustrated embodiment, the power distribution network

section 5.12 includes a meter 5.16 which provides an indication of the immediate capacity

in watts (in real time) for the power distribution network.

[00341] In the illustrated embodiment, the power distribution network includes a single

transmission substation, designated tss1, and a single distribution substation, designated

30 dssl. Under the distribution substation, the following nodes are available: Phoenix,



i nstantaneous, real tine available power is listed in a box 5.28 for each
PROGRAM The total capacity 5.30 is also |listed for each PROGRAM i.e., if
al | definwoodesioees 1.08 within a given PROGRAM wer e cur IPETIUSY3/099asM ng
power. The avail able power refers to the 5 instantaneous power which would
be available if the respective or corresponding PROGRAM were acti vat ed.
The avai Radhneondy Pigitadetphpad Phillypop-aupaited? ds slosm. iWithio diessyatemdli®Ztonen
drop-down |ist_5.32. The avail apl e program capaci pop-up 5.24 may be
utili zedor 197G RREYGRAMS may F\?ﬁg’éedowglc W raégpﬁﬁéag}ﬂvguﬁﬁﬁf‘%“@@rdﬁo apacity
for sele o RX IRty sitdd £ 08(sbd hbies, ahiRime@Pods BRRL ai T the
errergencgéﬁ%&gﬁﬁéﬁﬁloﬁgﬁ?h& ograﬁéh%nld@fﬁe emer{gency shut-ogﬁap?ogram
wer e act guphied] indieationséfarticaimmudiay poweab kepywettich vio ulvdilitde 160 thatts. The

avai |l abl e _program capacity pop-up 5.24 also includes a submt button 5.34,
a cl 03ed PBAGRAMS defingd in the PavepdptribyienActyosd8. | f one or nore of the

Checkboxmsﬁzﬁ g;rﬁwgg,?atﬁ?ﬁé Ixagﬁﬁiszq&gg{s@%eﬁ%sgyghaaw}émsﬁs ﬁfsﬁggéoe Behect ed,

the util system 1. ast a curtai t signal to
t he gat ewBiheNOBBSn theliedd 3.18 &b salbutibleloWmeh Aanichiae tevel wiehih cestrek. OB ior
otherwi se curtail those devices 1.08. Activation of the c|losed button 5.36

cl oses t pdeciedhiinfapnationrregprding hap ey el apdssmpaper slispabutigpmetiark ghovsrit arg he

refresh Qutton, 5.38 updates. ' vali . faor PROGRAM
[o0346] QPRI FUPE AR RL R R A o R P PR B sl 2588 T

butt om 5 R8Bstriditedd spstaBorSER e thleRAted idPdrihation fgardingdBe statibM eslitnd they

di spl ay panel 5.06. The schedul ed 20 supply screen 5.40 includes a power

distri butisgibution webstattonelss barg disghgedn i nf or mation section 5.44. As in the
| rmedi at E(P@Hgﬁgx ﬁsegljén oera] lﬂ% géqihg%p%{\g)? egclihg ePIeC:jll O%Qllg )ﬁisstl%l{h%oﬁtn.%f\@gﬂst’he

subst ati i’but1 on networ k ch of the

stat i ons jmmelet @bhQfySardnAé Btal Q@ﬁ@&y%dﬂ@ﬁaﬁ@l ewimdtige Ghpdity id the réqlee 5. 42.
Information related to the capacity available at the selected | evel within

t he treetifedhstantaticoyd agpatityi availablehfor 28ei given nigvélohassdcen othe sdefiped| n t he

or edbd er FROSI AN S theotraTest SRl 870 ffpicfs figien e fROGRRYS. B8 o8 on
is refl egiézx?é@epfortsbﬁstﬁ%a@si ¥oi0411 ROVELs @hilfil & defiféd PROGIEART WhRe

PROGRANMNS. exanpl e, basedoon the activated prograns, between military
ti me 000dednes B6awing 046 chagsulfebe gefogd AROGRAMS Warteimpiémettieds ghasecapacity

o 92 Y% oSt sohBh Svabny AN it e Sl bse R o
E(c::;r/e gﬁog.@%gc%a nt l¥(|7urr]%:§/u e@eﬁetéﬂﬁ‘h&fﬁ@%ﬁ! for EAmPIE AYE B¥BsevdM Xesishedul ed supply
20 [00344] The information section 5.14 also includes a refresh button 5.20 which, when
activated, refreshes or updates the information within the information section 5.14.
Information related to each node, i.e., Phoenix, Richmond, Philadelphia or Philly non-
curtail, may also be displayed in the information section by selection of the corresponding
level within the power distribution network section 5.12. The information section 5.14
25 may also include a review/request supply link 5.22 for each component listed in the
information section 5.14.
[00345] With reference to Figure 5C, selection of the review request link 5.22 for a given
node or station displays an available program capacity pop-up 5.24. The available program

capacity pop-up 5.24 lists all defined PROGRAMS that are available for the given node
30  at the current time. Each PROGRAM includes a corresponding checkbox 5.26 which



refresh button 5.46 which when actuated updates the information in the
information section 5.44. [00347] Wthin the create schedul es section of
the GU 5w023/084022 nd el i gi bl e prograns pop- 5 up dial og 5P48/e3/6490wn i n
Figure S5E is available. This dialog 5648 allows the user at the wutility to
enter sone or all information regarding a desired programor criteria for a
pr ogr am emablesethe ahilityoto aniva@vaigivabl RRPGRHMmMFonzech PROGRAM higed, thei teri a.

00348] Wth f t F 5F, t d
b od] SI@W%%L%&%QW &Yl @‘ééﬁwgw%‘ég'm“% peda koo PROBRAM Ehe ot L0 0y
panel &%ﬁg%g/&%%@ samo 1113% bghmﬁréqf il &éfﬁleaa%*e%qcag wasnal |
he USt rate

avai | abI e enbodi ment, each |1 sted program may
[ Ecl ude a glnremlPIGOGRAMwmIﬂe bm@dﬁlytdra\adugl;tolmnafrhe sapeﬂtalbfa povRROERAModbe ai | s.
The program summary table 5.50 al sg include a new button 5.54. [00349]
Wt h ¥ ef Bistntaaeeys ppver whish W§’Blde§?|adﬁﬂ%hle tth &heh EHPERHEo A sowpavgaga

ys a
D oo am BRI tre BRI Fhe vt kBt Lphcifeboih £ 91 aR TR 41, O

enbodi negdbratibmeroplownRSIEN Tiwyaviaabld progheacipadity Iiobelpgﬁalébmybmmdﬁzed 10D at
each custoner site 1,04. The custoner view the n?w PROGRAM al ong with
t he ot hefo inyagdiagly actpriooraRr BN BRBSRAD %{tqueetqpé;appé%y @R@@AM‘HFU%y ot her

avai | abl ﬁ%@%‘ﬁ@%" ﬁ%emﬁx@&vé@ n?%@glx&?%ﬁ% e&,&gé&g H\bAe%&aﬁrﬁ&t%% ment,

t he prog ion sc |'udes ram nane e ox 5.58

and g0 desgd tHetdn@dig@idl rsyuttm‘-x pﬁ)gﬁdi)m wead Activhtedhihe Hnaddtawouh evailablerpawer ent er
appropriate text i1nformation. [00351] The programdefinition screen 5 56
further wosldieek208 vaxts. Bhe anailaBle PIO2sse FIRAFVEPOR DR alsp prelisies aspamS 6

whi C.h al bl[lﬁ\iv%& g§4u§gcg%ée§,‘al)ﬁlft {Bﬁje()a ?rgcy REefies %bﬁdtf’b%e? 33. ,IP 0&1 ®r I%(Z;{:PWAM n

the illu ype may be one o eman

" schedul greckbé¥ts NG W&n@ﬁi@%ﬂ @amub@um&bﬁm Qéreaéele'ttﬁd themilitqs
needed, by the utility. However, an on denand PROGRAM may be limted to

speci f i ccontra sprsendee, would bmaé@h;t @ duRoERANShal te divegalgway m%adP@dOf or
o e M A PP S R 08 Tz
f'?“n”; Sl i SEh% Qofd budtbi § 16 RR¥eD e USAMHbIeDrEfLmMRRPENopUa) §.20! Acawdties odnd
the refresh button 5.38 updates the available power available for each PROGRAM.
[00346] With reference to Figure 5D, selection of the scheduled supply button 5.08B
displays a scheduled supply screen 5.40 in the utility display panel 5.06. The scheduled
20  supply screen 5.40 includes a power distribution network tree 5.42 and an information
section 5.44. As in the immediate supply screen 5.10, the tree 5.42 displays the stations,
substations and nodes within the power distribution network. Each of the stations,
substations and/or nodes may be selectable within the tree 5.42. Information related to the
capacity available at the selected level within the tree 5.42 is displayed within the
25  information section 5.44. In the illustrated embodiment, the power available at the given
level during predetermined time periods of the current day are shown. This information
is reflective of the capacity or power available from the scheduled PROGRAMS. For
example, based on the activated programs, between military time 0000 and 0600, the

scheduled programs in Philadelphia have a capacity of 832 watts. For each station,

30 substation or node within the network, the utility 1.06 may review scheduled programs or



[ 00353] The PROGRAM may al so be identified as "optional™ or "overrideabl e"
using one or nore checkboxes 5.66. An optional PROGRAM may be opted into
or subscrwioad/osmby 5 the user. An overri deabl e PROGRAM mrearnsos/haks once
subscri bed, the user may override th® PROGRAM while it is running. [00354]
The program definition screen 5.56 may al so include a plurality of
checkboxegatetzondw Gchedhiie ¢br progragnd The schiaiuldd sppplyesctegp&stodlsalizeludesa 1. 08

whi ch may be included in the PROGRAM In the illustrated enhodi nent, the
system 3 rftf@sh hettorl S<oHhich syheneaesuatedoungates ithe, sfpapationjgdhe pin 8" hot

t ubs/ spas, ot P M may be defined to include all devices 1.08 or one or
nor e typées 8? evices 1.08. The programdefinition screen 5.56 includes

back but {g34 }mehu’# tHeay&itdNehédules Sectidn ofihd canrse(mea findeligiblepropgamsAsdp-vat i on
of the back button 70 returns the GU 5.02 to the previous screen

wi t hodit gavlnadxggiﬁ&as mmﬁngwﬁﬁmva@frbl@fTlnlﬁélaé%/%%mqwhsuwatstaee t he
current PR

Act i vat i §HIgFt t crrsé)éléet Orbgﬁt"ﬁﬁngglﬂ rs?%%rsmtghehg%{ela rBéﬁ}ﬂ ? ﬁgn%%g&;%

defi ni ti Qpyes4h R sdrdffol nPRfaatble kiR that FiRARS Rlpubelitedhi on of the active
supply button 5.08D displays a screen within the utility displ aé (ganel

5.06 whi (0034BbWidk sefarenes to Figaya SHi W@lvamn efcthe peogrROAFAEON uiten

i ncl ude ee simlar to th scr.i ove he povver
di stri bug}SBIﬁ’y% pﬁ%ﬁr%rslk‘m%?%bier Sgﬁ‘ %Pel Uté{q%glsBFag\HaBéﬂ rﬁ@ogfﬁréﬁ }°§nan§el at ed
to ahh ofy, Eible’ 8. SBRRERANB dedcAbesARY 258186 PHOTRAMSN In SiP8lRtrhed or node
W thin the power distribution network. For exanple, for a given active

PROGRAM etnbedifrant, ceacin distedf mogmm oy negtudsea gink\3. ﬁ%thICfbl?:@é%I t(bnddléamalu me
data received t he podes 10 how na rs h ned up for
e 0t vonPBT P RACR(N JRGHG: dhe bitestts SuParbe BBLTST lwaRein b Bet be
gi ven 25, PROGRAM and how many custoners have opted out of the program

Furtherm)re each device which may be affected by the program nmay be
vi ened. [@339P|Witletefatnaeno Higute®G selpgtion ditist emybiitontSod dBs@E agregrimys a

dat 217 o 4 iHen SERPn0 WANHUIRY BHTOTRBEL SR ThSpOEgH SPUIRAFREn d0a | abl e
T
Fi gur es Bibadeadt olthe gabwesy nale 10/00 hecarle pastdmdrsite dr945 The Fudom@imapsview report s
screen S t}1766nevv\\'1/ ]F’th?}RtAhl\?I alljcagnlgI v:/&hythg Iotshgl z?v%ﬂgl(;ilg (Ia’lROGI({).gNYm Idcsrtlbfcn%g Itodt e newgr aph of
ener gy
PROGRAM or any other available PROGRAM (see above).
20 [00350] In the illustrated embodiment, the program definition screen 5.56 includes a
program name entry box 5.58 and a description entry box 5.60, both of which allow the
user to enter appropriate text information.
[00351] The program definition screen 5.56 further includes a set of mutually exclusive
supply type buttons 5.62 which allow the user to define a type associated with the
25 PROGRAM. In the illustrated embodiment, the type may be one of ‘“on demand” or
“scheduled”. An on demand PROGRAM can be implemented at any time, as needed, by
the utility. However, an on demand PROGRAM may be limited to specific time periods.
A scheduled PROGRAM is generally scheduled for specific days during specific time

periods.



consunption for a given period of tine for a given device or set of
devices. In the illustrated reports screen 5.76, the total hourly energy
consunpt i wo Bos4obkmr ch 18, 2003 (as 5 nmeasured by the el ecteCcTwSom®Rs) i S
shown. The reports screen 5.76 includss an input section 5.78 which all ows
the user to select the device, e.g., electric neter, thernostat, water
heater, po0352pUe ppogrimtdefiniionpercens.56hsotinctadgser seo df dpglowndasitd §.64 hour | vy,
or monthly. The input section 5.78 also allows .the user to change the tine
and/ or da‘ﬁ'&hfféily bhused t‘?jéﬁté’RQ%Ré%W?}laﬁlﬁéiaﬁeéﬂﬁf‘@%cr een 5.76 al so includes

a refres | o4 ABYRE 2@ » b« NS, NRingloagh 10
show updgndégﬁ gg?? F%M%a%%%érl@%ﬂggf %eo 'ltﬁ Egﬁyggrggﬁg@é&rﬁa em%idﬂpt he
i nput  seet ere dhediboxE9B868An ShtidnalIBR @GRV ymayieidptedahtomn sutatidbedao bat i ons  of

the present invention are ossible in |light of the above teachings. The
i nven? i otherhisgr. ban presddeablePROIGRAM Bsansiiha ongesubsratietl; the piey Wé’c‘f?‘i“%@d Wi t hi n

t he scop pended. cl ai.s. WO 03/ 084022 PCT/ US03/ 09925 80 CLAI M5
What i s ?Tegégr(égﬁi@@lgﬁﬁss%@é "of managi ng delivery of energy froma

di stri buae334netneqirberh dRARitdh scid®i §.56 niBtalsosiaclnds i prurklity ofcheakbdeast one
device coupled to the distribution network, the at 5 |east one device
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del i Y§I i RedrRedthR, pddPPEmpand B IibsApas. CAPROGRAMsHnag bolefirke telinglude it i on
network, the node for controlling the 10 supply of enerqgy to the device as

a functi davioés 1.68 oabn¢ easoretypeschfadeaiseed i0St The pgram definben sgeehaAfgi ng

delivery of ener fro di str.i buti nefwork to Q o) . i tes, each
site havi “‘§P P_%%E‘[“O(H:Bj%é\?%@eb“g@ﬂ éﬁéd g2 ot bd‘?@f‘%ﬁt‘)‘ﬂtﬁ{ %ﬁ’%h(g? \3/\%&1% t he
at | east pone Ldg¥l 3e7¢F ilime! thalby1 S@2SMHRIpRPRIE Yscredn NWidigoUE BdPingdihto each
device for sensing and controlling energy delivered to the device,
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et hod gféhéﬁliogﬁhp&fﬁwmréeﬁcs%&smeﬁ.hﬁ vhluegn a first period of tinme,
[00355] Selection of the active supply button 5.08D displays a screen within the utility
display panel 5.06 which provides detail regarding any active PROGRAMS. This screen
may include a tree similar to the trees described above which details the power distribution
20 network. The screen will also provide information related to all of the active PROGRAMS
for any selected station, substation or node within the power distribution network. For
example, for a given active PROGRAM, the following information may be provided:
based on real time data received from the nodes 1.10, how many customers have signed
up for the given program, how many customers are actively contributing to the given
25 PROGRAM, and how many customers have opted out of the program. Furthermore, each
device which may be affected by the program may be viewed.
[00356] Selection of the supply history button 5.08E displays a screen within the utility
display panel 5.06 which provides historical data regarding any active program. The same

type of information available for the active PROGRAMS (see above) may be available for

30  any past time or time period.



the steps of: 20 neasuring energy usage of a controlled device operated by
a custoner, the controlled device having a known power rating; cutting off
ener gy towblweogoetrol | ed device during the first tinme peripodjusasioho2s
providing a rebate to the custonmer ba®ed on actual energy savings as a
function of the first time period, the neasured energy usage, and the
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for dfspraepred bhéhccHestEe Msierst isshannt Hbiedprgsisasrrees >/ {iirdidn 2t dtP%evi ce,
as set T%cttilan'ﬁ8chﬂfcﬂ1aﬁow¥"ﬂ?er@§eptot %?ec?ﬁfér&%c ! é?t bfectr® matef, thédmpttat O the
avai l abi I'Tty of the energy. 6. Athernostat device, as set forth in claim
4, wher eiwatdr heated) pod pusipi @ huCtubsps, @ eeaine peviodheg.cdaity, bbulyher moethlyy. 7. A

t hernostat device, as set forth in claim4, wherein the energy. i

el ect ri calhe ippuisectiond. 1 alyo alloxysibe bser toydangedthe gmegad/or datetor whigh 3?% 4,
wherein th e [.S. e, - SRS, pLce, as
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hum dpt y usdd8 up@itd the lgraph ieshodeipigted eaptind dua aatioow refiet usyethahges seide a
tenperature setpoint, the thernostat device for receiving the humdity from
t he sensat thergput s&tioRS. 18enper at ure set poi nt and responsively determ ning an
effectiv int. 10. A nethod for nagi ive : om a
distri buﬁ?@ﬁ%ﬂcet?%?%}y’ @%Wemog‘?lca e éB?lt g‘g{,aﬁg%%ﬁ% stllalet gycﬁ'gl&i lﬁgag IJerést one
devi ce coygliie it RgHtloe ttdi bblé RENiRES. MBieiVdatioh Rfay batprhctiaéd omBvidethage
control |l ably consum ng energy, a node coupled to each device for sensing
and cont mekpecifigaliy desgyibetbvitinarthelsaope phihe dppanded cletnpri si ng: 20 del i vering
to the node at |east one characteristic of the distribution network; and,




controlling, by the node, the supply of energy to the device as a function
of the at |east one characteristic.
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CLAIMS

What is claimed is:

1. A system of managing delivery of energy from a distribution network to one or
more sites, each site having at least one device coupled to the distribution network, the at
5 least one device controllably consuming energy, comprising:
a node coupled to the at least one device for sensing and controlling energy
delivered to the device; and,
a control system coupled to the node and distribution network for delivering to the
node at least one characteristic of the distribution network, the node for controlling the

10  supply of energy to the device as a function of the at least one characteristic.

2. A method for managing delivery of energy from a distribution network to one
of more sites, each site having at least one device coupled to the distribution network, the
at least one device controllably consuming energy, a node coupled to each device for
sensing and controlling energy delivered to the device, comprising:

15 delivering to the node at least one characteristic of the distribution network; and,
controlling, by the node, the supply of energy to the device as a function of the at

least one characteristic.

3. A method of shifting energy requirements from a first period of time, including
the steps of:
20 measuring energy usage of a controlled device operated by a customer, the
controlled device having a known power rating;
cutting off energy to the controlled device during the first time period; and,
providing a rebate to the customer based on actual energy savings as a function of

the first time period, the measured energy usage, and the known power requirements.

25 4. A thermostat device for controlling a heating and/or cooling system through
interaction with a user, the heating and/or cooling system being supplied with energy
through a power distribution network, comprising:

a control panel for receiving input from the user;
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a display coupled to the control panel visually presenting information to the user,
the thermostat device being adapted to receive a characteristic of the energy being supplied

and for displaying the characteristic on the display.

5. A thermostat device, as set forth in claim 4, wherein the characteristic is

related to the availability of the energy.

6. A thermostat device, as set forth in claim 4, wherein the characteristic is related

to the cost of the energy.

7. A thermostat device, as set forth in claim 4, wherein the energy is electrical

power.

8. A thermostat device, as set forth in claim 4, wherein the energy is in the form

of a fuel.

9. A thermostat device, as set forth in claim 4, further comprising a humidity
sensor for sensing humidity, the control panel being adapted to allow the user to set a
temperature setpoint, the thermostat device for receiving the humidity from the sensor and

the temperature setpoint and responsively determining an effective setpoint.

10. A method for managing delivery of energy from a distribution network to one
of more sites, each site having at least one device coupled to the distribution network, the
at least one device controllably consuming energy, a node coupled to each device for
sensing and controlling energy delivered to the device, comprising:

delivering to the node at least one characteristic of the distribution network; and,

controlling, by the node, the supply of energy to the device as a function of the at

least one characteristic.



