25 SEP 2006 1 ENERGY MANAGEMENT SYSTEM AND METHOD Fi el d:‘_,@?g,g Io%venti on
[ 0001] The present invention relates generally to the del ~a
commodity, and nore particularly, to a systemand nethod for nanagi ng the
delivery and usage of a commbdity 5 such as electricity, natural gas,
steam water,_chilled or heated wateg, or potable or recycled water.

- Background of the Invention [0002] Traditionally, utilities have done an

excel lent job of preNEAGYIMANARLERENT SSTER AND MBVRIODO their custoners.
Uilities do this by accurately predicting consumer demand 10 and then

ensuring that t'heé have adequate generation resources available to neet
that demadéeld Wy, demand for power increases each year during peak

heating anghg1§0ahi PRschPinbétion keffddl dehdibliyi 1B 1R dRRRSY SfQlcoRMREiLY, BAI R8I Ng ,
amounts of generation capacity. A~ review of the peak period denmand clearly
show t hat pettisulnd do 4 eystemn adpesthed forananaging the deliveryang ueR of 2¢9"9RUYset s coul d

be el ini nat&d, if. & I i pHEPRBArecykRdl r oM peak
to. offr?pegkgﬁsr?{aegt.hg?%gﬁﬁ?is%aﬁ’es%f%gﬁﬁ%gtlp%dn&gl?&?ﬁga el egtri C irn ustry has
hei ght enedvat@ncer ns over power outages, price volatility and how t he
eventual outcone will inpact the econony and our way of life. [0004] For

exanpl e, r%cgnt egvggtes[n{,er}mggl i fornia have captured the headlines and
anplify = ° ——California suffers from 10 years of |oad growth
wi th no nquomgneratitionallyf @itk Have Soreeinrgediond job bfcprodding 4 hedialdesmma. | nt er net
data centers like the one in_San Jose. regr esent H.nanti ci‘%?t ?d new denmands
for power BROWHUPshey Wapmegu Hilities dorhis by ACRF OB M S A e Hithdat ed

der egujat i AR (@Gt d¥intdeSfad BECBAe LG UAR] Rhertiidn detdufes bailBlkto @fcbt thbei r
~generation assets resulting in themhaving to buy the power they used to
sel'f generdemand.r Bistortaliptdemerd fof 0OWe inpemEngachaGaciurias PRroRENE hd nor e

eak 1 mestoopbOBR] hOlE R BT B e G ogr e
to their cusicemtds. pedbpsed dpnagrdamsyahey testhgnes foos shitintial geeint olit of peak
peri ods byneF\)vr goe\rlljargtiigngasgetsf <i:o|?1 %i eﬁininia?e%?{' tthézr\é%vagg wsaylrE R) s%%?s%me of the demand
15 from peak to off peak times.
[0003] The deregulation of the electric industry has heightened concemns 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 géneration
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 10 shift loads out of peak periods by providing a financial incentive




2 for consuners to nove loads to a tine when it is |ess eégegEPqud@r t he
~utility to produce or obtain power. Tinme of day rate is an exanple of such
a program [0007] Another type of programoffered by utilities is the
tradi tional Demand Side Managenent (DSM program This type of program
provi des the custoner a nonthly 5 credit for allowing the utility to
interrupt power to major loads in their home during peaks or energencies.

- [0008] Whifbrcohwiriersgd move dnadpioggimgrehdnaiie ldseexpensigvior the utiliy ko predvey each have

their problens. Ti .Of rat.e_progr difficult for custoners
to under stoéﬂgl‘:ﬂnp?ﬁ%rre '@F@??ﬁ%&ae‘ﬁﬁgaﬁ%‘ﬁgﬁé‘@a \%rrgll;/1 | ow participation rate
anong t he [0009] arethebape of Poodihapfetgraniilites id the twddiremahbadandnSide a nuch

hi gher participatiogn rate. However, DSM | oad S‘Bedﬁ are sel dom eixerci sed hy
the utili tNjanapeRent VD) program i Fis (YPe GERrogSEY RPYECsANe SUsPme pdppntithe

resul tisng chdalt eraliPing theQliliBAWaTch@hptsvet & Adjbra6dds i@ ABhe GRTHE Pedks T hereby
causing |arge nunbers of custonmers to drop out of the program In

addi ti on, cEegmergencie®SM  prograns cannot differentiate between those
consuners trib 0 don't,

whil e pr oJf’{g{%Lgﬁl ?ﬁ@é’{n éﬁ/@e%rpé r%@?ﬂ %‘%SEPH %nsﬁ%%&g’&hg){]g%gg%%ﬁe bot h

ti me of dayoblatse sTiardofREY preqgognms can bbelifbdle édr ongtomesicth undwrgtandchal | enges
in the areﬁﬁoir cb{l?toner sa}ii sfacti g}\r‘}/ t hat aﬁr oda? their usetul ngss. In

addi ti on, TTEEFAS DERPRNPRS ApGd BY BRI R B A He Qs Y &L DI 8Fer i ngs and
t her efior e DSMIsrdeRnRENM the BIREY Hkhil, MaverBmach e REARITLE Bikd. Viowt @R IISMpt i on. 20
[ 0010] Thernostats, thernostatic control devices and environpnental control

~ systens hdead shessers sqdemaprergisearainitie BElitur Sur afhen ety dors Feris 6}0_3%_ny years.
These deviges, rré%ulgﬂ%%’] %{iéfn &%lﬁgﬂ@ﬁhs E&afﬁ:@{b%?coﬁapxeco}rﬁ&ﬂ%&éb? t&isinpsi de a

site 1.04 and base 3 occupant” designated setting, activafe the heating
and/ or ai rlargomdinbire of wgstemers emdogp sutsifehe progranmaimedditora caaet d?IM| evel

based on the occupants..desi gnated l.evel of confort.. two main
Dynes of dRGrR RR R RhiEn MR S onRme QLTSS 1 Bt 1O TR
dual  xsONntanakhosydbedon’ | ORilllroilimg Stcamtlarcebdrs rgillevioangmgl. devi ce can be set

to activate a heating qr cqoling sys based upop a_manual switch to

sel ect ei t[H%Q%éY}E{eéi}ﬂ%hHH‘ed’fd@grfgfés §‘¥{ f}g%l?’rﬁﬁr@ﬁ‘ér‘fﬁ‘éﬁ?legemg‘é’l eé‘?:ll gVEILWI‘?e desi red
t enper at ur@afighaathire£ 80tustophel SatkfBtidna AN F e YAdr dsdbdlfes I Infddgigien,bel ow or
30 above the occupant designated set point. A dual control systemis

att ached twilibes e liﬁf@a{qvg@.lezfgolggp:esg(yms of offerings and therefore ook 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 thes isgpeyst em
activation and one for the cooling systemactivation. Wth this type of a
control, the user sets a desired mninumtenperature, below which the
heating systemw || be activated to raise the tenperature during wnter
seasons, and a maxi num t enper ature, #&bove which the cooling 5 systemwl|

be activated to drop the tenperature duri ggesum"rer seasons. [Q012] This
type of t‘éﬁﬁ@‘?lﬁ'&ﬁﬁéﬂ%b’h’ﬂf‘B‘f“‘d@“&‘?‘@@l“fﬁr@\‘h heplinesystemp asivaionand 8¥veni ence of
not havi nﬂ; éﬂséénﬁ:ﬁ:ltleﬁfone'wnﬁrtmg %e%@%tdoﬂgoloﬂhe(&ﬁ’é?lshﬁgl &¥gpdem as is

t he case o the andard single control device, and allows the occupant to
define a mmnp@nacmpfeatnangéowmweéln hmnghswth@yw@rt@ asBvitest toatgise theUsi ng t hese
tvvomsuntoesof desi ellne var i ons,

whi ch havEBEEmR s8R b S PR Bier W g a0 R iRB e B0 | N2
cont r of d@?dﬂeﬁi&ﬁlllrb&‘aetlm\d&ddlﬁ)pﬂmtémﬁd'hﬁlteai‘m&hg mmmﬁtsadsomontract ors to nore
sophi sticated el ectroni c devices fver t he yea{lﬁ and Pave mcorB rated the
abi lity t@01 Thix s of \srRraNiTe FOTRH S5YRecPTOWtes b Grew2pPe HEVFIHEEPY ng and
cool i N9 agy Welihg ﬁﬁmﬁﬁx‘éll?&l&h@imeﬁmelHeﬁﬂng{(& cB6lirg\9item ! a8 Medbdd @rmnt set

poi nts based on tine of day, day of wee /g 15 external |y generated
control s?rtgﬁan‘dsslﬁgl@mﬂmﬂi Hevise, awhpimisege P?FGP@EW ﬁ@}cm& ¥ eRgeragEstangs er t hat

is in eff , Ma&rface with an
infra- red&?r% elngﬁgch the sor g#%ggutl%r{%@égg c%/&glgtﬂé)e (g[ggm aesaterrpier ature to a
pr edet@r mihme chrg@bmt valnasml which heve bperedonlbpedbveatiper Suer the ydahe thesea.

However, nost end use ¢onsuners do haye t erience, and/or
access t 0534P® apEeHEsl g ces ‘é?c‘RO"e&&gf”ﬁg@%‘ﬂ'@iﬁ‘ﬂ%@?@é‘gﬁ% 0% 65’1%] The
present i gypRintit@ él@ct@hﬁﬂ%léwaés dVBEthe lve Dl Bd Ghvd MEorpéralel ersabtiay 1 BEt h above.
SUMVARY OF THE | NVENTI ON [0014] In one aspect of the present invention, a
syst em ‘anprogaEmsd V\'iﬁﬁ&@épléé?ﬁwmf%%mmé‘ﬁ@ﬁ‘@f“? PW&’J‘HWEQ P§ BAYinedhe net work to

-one. or . MogewSi kL %étxvaEatﬁ%e%frf&erP e intb S bof Qi‘?nquvda? edar P W&l@ dinbiRr t he

dlstrlbutlon net wor he at one evice control consumes energy.
25 Thés syeﬁttemllyrgchmte@ccattm‘(m@abrﬁmrrautdmmqmﬂanLsylgdlemngwﬁe&qhmﬂeﬁﬁfShaéoupl ed to
the at |east V|ce ngi n 0 | n ered to

t he devi c&™ ﬁ%cgnetg’ s%‘{“éff‘n Elugh acggiﬁ%l eéﬁ mt% e kﬁﬂgggénﬁffg%d % b ution

net wor k f ednselehdt uetbmangcaupsdtmcmﬁeerﬁ@erdtmasdapﬁ@:termhﬁdpomemasemrmhef t he

di stribution network. The node for controls the su 0 er t he
devi ce asPESPEHRSt # BRFsn thy areay Hpweyer, “Efﬁbe”éﬁlé?%’(?f”é’ﬁ%‘{qyr@[ Lazgr}?é%YeZOOG 4

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 nethggégé s3ydg | N9
energy. requirenents froma first period of time is provided. ?he nmet hod
includes the steps of measuring energy usage of a controlled device
operated by a custoner, cutting off energy to the controlled device during
the first time period, and providing4a rebate to the customer 5 based on
actual energy savings as a function of the first tinme period, the neasured
energy udf@ks] dncenkthervaspectwef theepresane imrnson, [200&8ibd | of stifting eaergy her aspect

of the present inventiopn, a thernostat devi for, controllin heari ng

and/ or codPRyTels figm ¢ fistligtedoh fpateraicdy e deqaieibdeshten®s e

heating anehs@ingGaoiy 0QgEyRd @ralled dBvipPdpettdby aRussitergutidyrodimgbrga power

distribution network. The 10 thernpstat_ includes. a cqntrol panel for

recei vi ng PHsEOFIEHITIE didRg the HE dmepesipa)d BOUGINEE Rt 1 e CEHF ol panel

for vi %UalﬂaXedHn%ﬁﬂlténE&%y 'semr%%B_?&fufHE‘ticInQ)fEﬂé%réd%ﬁ{e-peﬂ'&?ﬂ{ehﬁém&ie%rg?evl ce 1Is

adapted to receive a characteristic of the energy being supplied and for

di spl ayi ng'segfe anddngwa eower rsquiementst he di spl ay. BRI EF DESCRI PTI ON OF THE

DRAW NGS 0 . @H% f. e D ' ' ' be

readily aég?%ﬁiéggaﬁggﬁ%he sgﬂ%ﬁgﬁé%@#@§mﬁgt%§§%8%%%$§?§§%9§$%$% erence to

. the foll ow legtinkedndior eablide systenpthicoigh wherictios evith iaadear édprovidebithe bedtiog Wit h t he
~acconpanyi ng, drawi ngs wherei-n: .[0018] Figure I Ais a block diagram of an

ey oSSR Satliss ¥R g e et el e e

i nvent joon; thethobQAddhldelh €881 paReli for BoeihiBAhFUT B the skl 448 bildablaptowpledone

i npl enentati on of the energy managenent system of Figure |IA; [0020] Figure

1C is a fl@hedoadn aarebior isplypesentipg informate tadheaiier g Byt fviecor di ng
to an enbodi, tQfectilSa PR E M sd Wtﬁ@t:ﬂe%bc[n%gg#lieg LR i ajing fhe bl OCk

- di agram of a dgateway node used I n the enérgy nmanagenent 25 syStem of

Fi gure | A; chhgoegitichndghadsp28y.is a bl ock di agram of a netering node used in

t he energy managenent system of Figure 1A; [0023] Figure 2C is a bl ock

~diagramof a control n peS sk ﬁﬁﬁé?QﬁﬁyDERﬂﬁﬂ%ﬁent system of Figure

i ock diagra

| A, 25 SEP 2006 5 [00 Figure 2Di1s a b m of a |oad control
node uked j0A1TjheOtberedepptages of the present 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] Figare 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 14;
[0020] Figure 1C s a flow diagram of a process for managing energy delivery according
to an embodiment of the preéent invention;
[0021] Figure 2A is a block diagram of a gateway node used in the energy management
25  system of Figure 1A;
[06022] TFigure 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 systemof Figure I'A; [0025] Figure 2E is a bl ogk giEpgrggp of an

i npl ementation of the energy systemof Figure 1A at a custoner site;

[0026] Figure 3Ais an illustration of an advanced thernostat device,
-according to an enbodi ment of the present invention; [0027] Figure 3Bis a
bl ock di agram of the advanced thernosgat device of Figure 3A;  [0028]

Fi gures 3C-3G are graphs illustrating an exenplary economc and confort
managene nt[(}%ﬂnt rFmguns 2Daiseq plock clcagrati vf at badcosrboviermsed of the femergyesent

i nvention; gg]ﬁtem&%rer is a graphical illustration of a custoner
aJ, accorraa"n Mo hent of the present invention; [0030] Figure 4B

is a gr apt{nmn IFiguttsIH igh blotk @hgram 6Pat ifplenatfin o theteh@gfdybenlof Regur e 4A
[0031] Figure 4C is a graphical illustration of a virtual thernostat of the
GU of Fi gy ® acapomensitno32] Fi gure 4D is a graphical illustration of an

- occupancy [oes ST‘?QE@?AQJ arl hﬁst@hlbn Qif an dvHEE th%ﬁ’nosia@ gg’\ﬁle Rlcgifiy BBni S 2

second graphl cal Tllustration of the occupancy nod scfeen o Figure 4D
[ 0034] Fi qunbedigreni &f the phsentingentiphsi caI | | lustration of t he occupancy nmode

screen of ur.e 4D ure r aphi, cal
il lustrat J@)%f %gg%g%]? %r)rsoas'%: ?q“g T V@é‘fegr% C#E%FHEGO QSAH gure 4A;
[0036] Fi J0@28]4Higiusesa3@Ba@pitt Gadphs hllus&ﬁtfngt drofkediplay bhwbrms il cesibadul i ng

panel of the QU  of FL%ure 4A; 25 [0037] Figure 41 is a graphical
i | | ust r at | BRAEFTERt CQRtaLiirategy. ae§Asing e&&ﬂﬂmﬁ’%‘?ﬂ%‘f PIESRRL IRYINORf i qure 4A;

[ 0038] 10~ qoe2] 4 FidiBe alAgfsaP%H]f)ﬁ#cal' fbstehibAtdr AN c@forr AP0, 18Rk %tto Sareen of
the GU of Flgure A, Figure 4K is a graphical illustration of a

report screadadipfent ¢fdhqpiesept infgnfjomie 4A; 25 SEP 2006 6 [0040] Figure 4L is a

graphi cal fybdotot Akl 98] eflal hiied RREF LG R ok fRigARIEEN  OF the

[0031} Figure 4C is a graphical illustration of a virtual thermostat of the GUI of Fi gure
4A;
15 [0032] Figure 4D is a graphical illustration of an ‘cccupancy mode screen of the GUI of
Figure 4A;
[0033] Figure 4E is a second graphical-illustration of the occupancy mode screen of
Figure 4D,
[0.034] 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 4Hisa graphicalliilustration 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 4] is a graphical illustration of a config alert screen of the GUI of Figure
44; '
[0039] Figure 4K is a graphical ilustration of a report screen of the GUI of Figure 4A;




[0041] Figure 4Mis a graphical illustration of a daily e ' eport
pop up screen of the GJ of Figure 4A; 5 [0042] Figure 4klsic§sE§O‘gdroa6phi cal
illustration of a configuration data screen of the GU of Figure 4A ,
[0043] Figure 40 is a graphical illustration of a thernostat data screen of
the GU . of Figure 4A; [0044] Figure64P is a graphical illustration of a
heating drop down list of the GU of 10 Figure 4A; [0045] Figure 4Qis a
gr aphi cal [ﬂ‘%%stl‘rr%ﬁq Ynis gieraphicaldlivstiglion ¢f MBWSTIPPE{UreRPRIH BOFC SCEEN Fi gure -
4N, [0046hfﬁkQHMQf%§?h§h@ graphical illustration of a program participation
screen of the GJ oOf Figure 4A; 15 [0047] Figure 5A is a graphical

i Ilustrat il@1df Feguret 4Niis a/grépbiical idlostoutidn nfp dadly alecteind) oghiortgpop up edrednhvé pr esent
invention§r4§8§§].Fi9%£f 5B is a graphical illustration of an imedi ate
supply scr¥erUberHig of Figure 5A; [0049] Figure 5C is a graphica

i |l ust sat i[eou2pf FesuredaislagipdpBichlri destraforCER6AR SratoR datpsddden of theldlg oBUl  Of
Figure 5A; _[0050] Figure 5D is a graphical illustration of a schedul ed
supply scré@edt the GU of Figure 5A; [0051] Figure 5E is a graphical

i1 ustratiggy3pl pgpufd 29l %ﬁ?}ﬁ%ﬁ?ilfi{sﬁﬁfoﬂr&f%ﬁéﬂﬂ 1QdataEreGtbr m@lauTigur € 5A 25

[0052] Figure 5F7s a gra ustrati-on of program sumrery table of

the QU offigu¢ 4ire 5A; [0053] Figure 5Gis a graphical illustration of a
program definiti.on screen of .t |. of iqure 5A 054] . Figure 5His a
O i cal D0 o FPe 58 Rl fpotctioR oL BiFE el deon ToF ok a0
and, 25 SHERu2OHL, 7 [0055] Figure 51 is a graphical illustration of a

portion of 6he reports._screen of Fiqure 5H. _ DETAI LED DESCRI PTI ON OF THE
| NVENT] oN{0045]  Figure 4Q is a graphical iliustration of a cooling drop down list of the GUI of

} Figure 4A;
[0046] Figure 4R is a graphical illustration of a prograin participation screen of the GUI
 of Figure 4A; ,
15 [0047] Figure SA is a graphical illustration of a utility GUI, according to an embodiment
of the present invention;
[0048] Figure 5B is a graphical iltustration of an immediate supply screen of the GUI of
Figure 5A;
[0649] 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 5E 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 prograin 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,;
36 and, —




[00561 1. Energy Management System and Methods - Overvi ewgg $E@57gogV t h
~reference to the draw ngs, and in operation, the present invention rel ates
generally to a system 1.02 and nethod for managi ng the delivery and usage
of-a commodity, such as electricity, natural gas, steam water, chilled or .
heated water, or potable or recycled water. Mre specifically, the system
1.02 is adaptable to nmanage 'the delivery and usage of energy, e.g., '
el ectri ci t[{05hd Figateud &la grapbicaMiiskretidnioé a pediomofths epesi someril6f Hgnerftes on t he
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, the system 1.02 allows at |east one custoner (or user)

| ocated at a cust onEPERALEDNDESTRPTEON OF THE BX€BNEIONNber 1. 04) and/or a

utility (ipd cated reference _nunber 6) tQ manage delivery or usage
of the el A0f citty By _a%aég?’%‘?’ré?“%mé?‘!éf_c%%%t‘gﬁvwe utility 1.06 may
i ncl ude bqods7y havigeredéict Wthe UraWhgss And Gh bpthdoh, 2 plesentth RnBVRIatR| ant s,
and/or the transm ssion of electricity to the custonmer sites 1.04. [0059]

The cust orggrerdivt © a spsterp (2 g mgthofl dars mapaging) Ehei dadiveryomdvisagehofiges
| ectricit ) 1 i i t, th
el ectrici %nﬁﬂ&t;a}h?ﬂnﬁ&tﬁagt ﬂﬁgﬁl éas, Qtearllpwgt}éﬁ.ec'thledrcggﬁ'&%t&g gg%ggog' rreg €

custoner site 1. des t'hree evl ces’ evi c A,

cont r ol | egotiblgioc ecycl@BiBer. Mate spenificalivetheaysters b9 isnddaptdble 20meteyge the 1. 08C.
.Each devicg,.1. 08 .nay have an associ.at ed naode. 1. ., ] 0060 ~di scussed in
more det ait & %%,uszlygﬁ Df HE"8% F-Bs T ratey a@%?fﬂ’iah%aﬁtl‘?’h{i%&cgdg?véif'&ﬁﬂm di ff erent
types wf HeA&S od thkGhandgehRarhf RideN feRGnAREsade HRRctrBitE eHalprddtnt iRERiod- 10B, a

" load control node 1.10C, and a gateway naode _1.10D. [0061] The gateway node
1, 10D pr ovf BREEMGS g the drkivereandios usage plledtri¢itfe gateway 25 1.10D and each

~ot her nod QOQS-SiP'AIn gJ:nleQ?t»he %%s'ltgllpl an %&@st MGG, én@%ugﬁlhgﬁ['\@g F{éﬁ)ﬂ@ca&}edﬁg Q and a

utility control system1.1 t should be noted t ug ere are
only one cbsteaglsite (idicatshhiygefsreaceG®mberll. B3 8nd/dr. DBty Gintisared by hderenceny be any

nunber of t f dewvice 1.08A -1.-08B. .1.08 includin ro). [0062]
The | oad r?lglﬁ’g’?rl 1r'1%d?§% a" ?fﬁ%er)f A v§Esef é]c,f’?ercrggitﬁ?%g‘etgﬁgo?’ﬁrﬁSétgtléoﬁtt,\ous power
- 30 beilsg dirkntiidtyddo6(hayphciadd both the gdadh)ioh of thbeleasiBiOg caf, @k prdteplads,devi ce

1. 08A. The (Ian 25 SEP, 2006, 8 neteriqrﬁllg node 1.%}3A may al so determ ne the

total powdPYEEPF FRTsEEssIoR Af FlscHEREPARF yaiomeksites 1H8A over a predet er i ned

period of [BO9E, The EhstomRYSe) .04 IncRidePR 1Akt BHE &Svice 1B AR U@ lectiBipdn@d tO the
i nst ant aneous power being delivered and the accumul ated power s delivered
at least one node 1.10. In the illustrated embodiment, the customer site 1.04 includes three
devices: a metered device 1.08A, a controlled device l.OSB, 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 1.084A, 1.08B, 1.08C, shown, there may be any number of each type of device
1.08A, 1.08B, 1.08C (including zero).

[6062] The load metering node L.10A, in general, measures the instantaneous power

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




toutility 1.06 via the gateway control node 1.10D. For eyg 2 ,
netered device 1.08A 5 may be an electricity neter which neasures aII power
bei ng supplied to the custoner site '1.04. [0063] The control node 1.10B,
in general, is used to control the controlled device 1.08B. In the
sinmplest formthe control node 1.10Esmay controllably cut off and supply
power to the controlled device 1.08B. For exanple, if the controlled

devi ce 1. (0®8efing r@dpbé@A pumplssh@et@sm‘ub the tditdl Ippwer dgliyeoel to theatetgbddavice t he
control no r oner t nd of f.
Alter natlvfeiﬁ&a,iL hé- g%d\ée%ﬁngd ¢ O%Or} cger%/ggé)g%?r 'I“R HHW%F% tlr es of

t he cont r ofelated tcdtmv instentﬁneﬁ&ﬂ;ov&r lgelng leréd dridnie, acamahidtedmowetlisideliveted, et c.
[0064] The Iof’l:l ntrol node eral, is used both measure the
i nst ant aneByE tﬁ&&g ’aﬁlé‘?ﬂ?&wéér’?’\'i‘@}@ﬂietldogh oL PG UeRoterR er’i‘@f’éroéﬁ devi ce

1. 08C and mipoeCRiccOiciy fnbRr #RMh GRashrdd 3 powbt®eing achphiodic i cd@fRr el OC may
al so determne the total power delivered to the rretered and controlled

devi ce 1. 078 -over a predetermned period of tinme, e.g., every 15 or 20

m nutes. ] I‘NQE:F‘rErollnthﬂIBﬁ J?ger}&ai 'é&8&0‘%&&&1&9)50&%9&&%9%8&9 1.08 for

which it |s esira to confro for- measure 118 power usage. For
exanpl e, nhdbsmmptbel fomary thb eoramb neie dt 168 m@@ontidIhbly ha offivnil seppiustener site

vt gor at o <SR ElREY 050 ¥ GRlee I PGkt Bt (L Bmpd bofpas. " *°

- cof f erlmaklﬁédtoeﬂtﬁrapo@f(n@ﬁsh@@n)@ﬂh@@érftﬂoprﬂideQJ’IOEh@?hh%[}ltﬁmq.ﬂWbﬂeme@o@- -
tel evisions, stereos, etc b’0066 The type of node 1.10 which-is used with

a device 1P qnang gt eERrEHole contol prigildoB A harrctonee! gver fealugafi rapl e to

. neasure thﬁc%‘ﬁ‘oﬁ&i&vi@:@‘ﬁ’%‘%“@@%aﬂﬁﬁi@tcrnﬁltmieh&rgﬁ)\ﬂ' & 25 or both. In one
‘aspect of the present inventién a node 1. 0 may be separate fromthe

devi ce 1. d@ﬂﬁﬁor’ﬁ@xbpmﬂﬂ@ntwlnn@@ch lﬂ@vnrcgmlerﬂs ig msem!aso trethd esasuablie t o
nmeasure t hﬂg%ﬂ%f ?%Agolén%egggigg eltntl o dl con%;téﬁtc{) 154 me%erﬁd (}ev ce’ ldlc:i@‘jgn’d a | oad

nmet eri ng no SS50C ated W he site s electric neter.
[ 0067] 1Nodestrdis 16 desice aiGSEerTiﬁeloamt@gbaﬁcﬁid IV\'I(Ij‘lmh)hﬂs@détélaﬁﬁHJﬂhdItmg device

1.08 or be ar, at For | e terin ode 10A may be a

separ at e d%({ﬂeégawg 'Sgn’f?r@éﬁgﬁ ne‘gd 3#’ QBT Apre eéﬁ‘f“rcfil?erﬁ’é’t er (for

retro-fit aurnpgsg§)verﬁij@¥zmamny@gy, nodes 1.08 nay be designed and

manuf actured to be integral wth the devices 1.10. [0068] The custoner may

access and08&Ht Médes hio 5’% bayfilizedpith prydyRerpf devieedl-08 tar which itds desirable

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, irfigation and well pumps, spas,
coffer maker, etc., or other electrical or electronic device, e.g., televisions, stereos, etc.
[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 nmay be incor porgg pY¥ghgnot her
device, such 5 as a thernostat (see below). Additionally, the custoner
maybe given access to the system 1.02 through external devices, such as,
nobi | e phones, personal digital assistants (PDA), |aptop conputers,
desktop conputers, or other suitabl e9devices. Such devices may be |inked
to the system 1. 02 via the internet, a wireless data network, or other

sui t abl e spupledrio MCEl§eOBCOteTHer :sysfxemuro@@ rebigeisRativelyt sles 408 em¥be and

: Cont r Ol ! edd giénedkﬁ%d talnllﬂi?&t%{rﬁ& tOObﬁ m%e%raﬁvitlw dlﬁ$l¥CS j{iLOer f ace 1.16 (See bel OW)

[0070] In On& aspec I nventron, e |l oad netering node
1. 10A, t hdoeaspt richh cushoroker rﬂay]da&ss amtcontrel th@@dtennmz throuab desek. 1ﬂték&ce omuni cat e

with the t he e f the sent vent i on,
The l ong SRS Tha teppiatertafie £ 1SRy by FrtGard intd et S Eosih cont 1 o
node 1.510Gs a&embstie (SSLENRY AMRfidnatlylhbl¥Bimed nhy BOFNRHcERE @ theMydtkimeach

other. In the |IIustrat ed enbodi nent, the nodes 1.10 are interconnected by’

a networ k1 02 thpughrerderid dpiess. such gs, mebilerheney, pesprakdigitl RssistasPR4). an
h
~ethernet- x@&&}lpmﬁ; dBsitbyd sdr@%geg%t \éﬁ’.hlksmrLQQZléche““ SR apdllég Yhay be

|rrpl enment at € syst'em i's showmn Iin Figure 113 20

i || ustr at dihkehtodish sysert 1.0 i tipaitiewaly a wdbssﬁammawmh@aUI@bleﬁzstMe utility
control system1l.12 via an "always on", secured wired or wirel ess network
- 1.20 through a cable nodem DSL nodem or other suitable neans (not

shown) 10 THeoes i |'THe ¥yse@ml 02 nag 6 fietedacdodsed iy chtrollephiahemniliedl ohvisaf t war e
which is stored and executed on a back-end server 1.22 (see below). 25
[0072] | n Bkg igcHacel- Ky GeaReigfesent invention, utility control system 1.12

~and the bg@lf?()]ertﬂo&eisy&f ofjth@&e&ﬁbﬁn%tl&i %1%&%@%&91 1@&ft1¥éc%ﬁ§|oland/ or
-mai ntai ned by a th party, e., a service provider, 1.24. [ 0073] Access

to the utinddey.18Bsand die 1@%«19@%1 Dodept. Wobgmpmawﬂ@uhagat@w nggg 1. QQA 1. 06
t hrough a irbzﬁ‘lﬁglgﬁfcc %ées%% lﬁ%%ﬁ?@ﬁ}e%a‘é'rﬁ&#ﬁgn g& V R} u@%pr i fo VPN). - 25

SEP 2006 access he "sys ed to the
cust oner tht@mgﬂmlbiitecontrabrbderld0§eandahe gataﬁaymoae ﬂh@DmMyeeﬂlrreatnnﬂunEate [0075] In

the_iIIustr ted eg&hclggga h Ejt Lé)eaorrer hS|t 1 ﬁ) ncl udes a rlgetaered :
devi ce aCE CAHUEREG e s e 8%]1 ¢ B{el IBETRRNCEd O 3308, shown
as a p00| Mk 1598( i THeUstwark €48 g{a@mbhwehmmﬂa siBiGs hn eBfle@ner@irkr ed and
controll ed device 1.30C, shown as a ,
or a wircless network.
[0071] An exemplary implementation of the system 1.02 is shown in Figure 1B. In this
20 ilustrated embodjrﬁent, the gateway node 1.10D communicates to the utility control
systern 1.12 via an “always on”, secured wired or wireless network 1.20 through a cable
modem, DSL. modem, or other suifable means (not shown). The utility confrol system 1.12
may be implemented in software which is stored and executed on a back-end server 1.22
(see below).
25 {0072] Inone aspect of the present invention, utility control system 1.12 and the back-
end server 1.22 may be provided by and/for 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 partigglﬁpsz'd(% may
~include zero, one or nore of each type of device. In the illustrated
enbodi nent, the system 1.02 al so includes an advanced thernostat device

1. 30D. Each device 1.30A, 1.30B, 1.30C, 1.30D conmmunicates with the
gateway node or gateway 1.10D. 10 [00¥6] As discussed nore fully bel ow, the
custoner has access to the system1.02 and is able to nonitor and control
“the nodes [997H) Remvatsr aceese takbe systesn 10Dy he pughed thdhamstomer thtoogt dee 1. 14.
[0077] The, utl] | : By al.so itor and control the usage of

electrici tebyae%f/nd%:%vr? %’g%v%?g(e]?%gneﬁd g‘s 1.10 and/or the devices 1.08. Mre
speci fi cal 09751t He thetillhstrhogd dmB&diment, thd busttefidr sies, 1.0Mmltihyes al migdredhadice and

engage one re Power. Supply Program (herei ter PSP or PROGRAM or
PROGRANE) hﬁf‘c%g%‘?’%a%@%%@%ﬁéta# FRedtkdayice etiie 81 WHbGE PO EHRBAd duri ng

peak per i q@fistrAedREFHRANY BV pdRIN HRY 2 HGerd@APRLAEN 1 teREl 1. SUtkhowlt8 a USET,
t hrough the user interface 1.14, may be able to subscribe or sign up for

one or norwaterdsttpiol shoultHrmRRNEWE vEROERAN PHrtis s sitepaarlud Aesnend ®al | y
i mpl ement e, Waem B A8 RIS e B YR - L : as time
of day, or ?ray ﬁhé’ gﬁgggeﬁ, by_ttggﬁeﬁgﬁt ?ﬁn{% %/diﬁ'%gge,hggg{%f iej'g’f%rdugc’qﬁ“tag& emands
require. [@@0ZBjandedr theonasial elgviee RROCGRAMchedevizet 0B, i La0B.y 1800 f §.30D
di scretionar res'tde loads out of gg dermand periods and credit

N ‘Hased on their actual (neasured

i.al
consurer s AP BERES bR i e
& verifo edpomdInt Ad disthissed ford MilPBEo® O Elistiith hastdaeess RIBE 8tewObXhnd5 be
directly related to the cost of the fuel or electricity during the shifted
peri od. THF éble PR 2ge coRA dhep ppdes b apdierthe devigesd O8rthroggh thgsd wer e

- designed tjqedeldiver W thout a variable KWH cost conmponent. Rebates for
shifting demand provide the consumer incentive versus higher rates in peak
“periods. H#THerlhet HBitPROGRAN plsovietitor and geritwbltes usagbalf ecldstiisiid bon a

cust oners i i i d iX rebate,.. 2006 11 {
[ooro] w i Ruedfsg BERMe} bR b BERL G, Mk siETeh BeBuyfd Bbycny
I nventison, defingeduifg, iafplesdeinf, hhdighgagedig\or it PdvensSupdy Programa(htdeinafterper i od of

e e, B dtho0g, aues ARGl e, e SLER, L MESUILAS enoT 0y, Usa0e
1. 08 has addeiaauauR@VRik petod1JA PROGR SRIGRALIHESRTR mandZBry SREfi@MI. STHeO t he
device 1.08 is cut off during the first time period, In a third step 1.32C,
a rebat e juser through the user interface 1.14, may be able to subscribe or sign up for one or more
optional PROGRAMS. A PROGRAM may be either automatically implemented when
20  a predetermined 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.




provided to the custoner based on actual energy savings azsﬁ%md n of
the first tinme period, the neasured energy usage, and the~k r
requi renents. [0080] For exanple, returning to Figure 1B, a PROGRAM nay be
defined to include all pool punps for a given set of custoners, e.g., in a
- geographic location. The PROGRAM 101may be further defined by not. all ow ng
t he pool punps to run during a set period of the day. Customers having a
pool punp Wﬁr%fig%@wcﬁwﬂ@?tﬂ'@miﬁ, itherie embodifentPROCRMNt ifiventopeweasthadat i ng f or
a customer n nd .l ored w thi.n.the tem 1.02.
A | oad con?ffsgﬁggé)ﬁ%fw%nﬁ%ifr%@%mﬁtpga?%féﬁ?’ﬁgSFOV'SJé%%'arT% AN coupl ed

t o t he podinclugrsni.steploé measndngarigyakags ofle ddvickAQ8roperaied B a ausking@h éirstf r om t he

utility control, system 1. 5 to disable the pool during the first
time peri otf? g#él\s)l i&‘dlg%&vé‘fﬁ]]r_z%jhaﬁé_ O BT FRFED aseﬁ@é%éé‘%n"é‘ﬁ@’ usage of
_the pody Ptd e dbick D@8 i\t Bffﬁﬁﬁngtth@ﬁrspﬁﬁxbﬁéiinQIrwﬂﬁrﬁ"sﬂEbtlbét,atJBSate pool punp
is-not runnin 0081] Anot her PROGRAM nay al so perform soft |oad control

[ : ) )
(control oﬁm‘ég‘?ﬁ Grthe gusipses pased an pRinG eggrey saEnasyes gdeiction phthe Hest st at  set
poi nts, usg.s i W t he use of heat
strips an S gééhﬁ‘g%[‘%?g%%%’y %?{Bé ¢ gﬁ%‘?‘%‘é%‘f@‘"{‘@ié%@#&ﬁ% [0082] In one
aspect of [068)]dicesentpld, mhening orEigtih dBsyRROGRAM Riay be difinid)ndaclode atiper at e

li ke a powe lant, i.n that. it woul d he dispatched.ev ' day to
shitt pendiEhRluRdte S StoB b o B e ARk ot TPR AT art ner
‘the enpr gymspdefirthdiidetigd QA PRNERE the PbolPuRBOIANIMRE Det Eérﬁmﬁ RS capacity

in the sanme manner as the caFaci ty of a power 25 plant. [0083] In one
aspect of e HHeaEntavingArpof BHNP BRESE W ensubsgibet babt BROGRANAI Thent er val

~data for g.g¥@he &Rhichifolr st QRS mudBE Khiln £AGNsEEY Wihinknd&sithyt hi n that
entity, orﬁ)subsetgs tﬁer%ofr,scégg desilﬁngd. I'n tnhe casste V\/ner]é! th%Sﬂgrrllti ty is a

home, for bk¥hdpleed contelinete &ARE ip\eithirmtegralatithdasepanitarntd eoupddd te tegdolf or each
appl i ance, d ances, . 30 ¢ i i on et we t he
oabevay. noRE BHoREHRERERADCARERE: S RIRIBLARLARERPIHIR TR, T 1 oc

can bel¥i atouisnigd thehoslipumipelssSngbafi: tilnd pdricd] The WhEsonuwalMrde L.0GCT furke, Radi o
Frequency |

RF), or other wireless conmunj cati ons method. The act ual
i nt erval d‘&é*’é“ PR Usagradite pop Pu%%mgit{lﬁgﬁfat 1UPE PSPt sonfiggdhal there

gat eway n 1 gurdPid neeiin@dgi ti onal 'y collect information regarding the

heal t h and nmai ntenance of the energy devices to which it 5 conmmuni cates.
Accor di ngl W08} Hwothsx BREAGR Adbmayalspomyiammsofifeadsorfey (aepigd 9f comfort levels)

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 systém 1.02 is designed to operate like
a power plant, in that it w;)uld be dispatched every working day to shift peak loads but
would not operate on weekends or holidays. Further, the energy saved through engagement
of a PROGRAM 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,




1.10A, 1. 10B,1.10C, can be equi pped to comruni cate based oRstae PYeGsl or

W rel ess communications channel. Furthernore, the comunications can be
bi -directional, and can be encoded. The gateway node 1. | QD can further
conmuni cate with the at |east one server, and vice-versa. The gateway node
1.10D can thus include a processor amd an Ethernet 10 connecti on.

- Conmuni cations to the server can be via cable nodem DSL, power |ine
carrier rmbllélﬁ caobe aﬁ@ﬂﬂqépr wirelass mewsi inpledinghicowaes; infired) Rasio Regvancyd

communi cat or () her WEGI sg%?m%numgat%ng m%{fBS dll"ﬁreg&ﬂal ﬁlg?vag 9%{ bc aolgagls 1.10D rmy

i ncl ude neno storing pricirng and sc I-nformation.
For exanplfer c@ngnimg\mopsmmekes &bét@D'Dtiagatswmr sodkq. IGDf dm@mlddﬁ:yﬂlmfolldtat a when

ni nety-six_readi ngs from devyi 08 are per .. [0 Rebat es can
b pr v daBFoER Earng, obeaff ad TR D ETorEh Abfiees PRI At on. 1
a wat ers hes@hﬁﬁum@tes.on"Aécefdnﬂgi)B gk ghewhy Made N S0P kRl thy , otferC @B&YNEr Can
get a 1/3 rebate for a non-peak period water heater usage based on the

- wat er heat]em‘”bé#ﬂ%»l"lgf:f canfh?requee Eneqramaumiesifcbased e (thy) wirgtho Guges The
system 1. Qg i &Qc%né}dﬁlm{héﬂn&Q tﬁeec%ﬂiraﬁ%m&ﬁo% &'t bﬂﬁ?&%l‘ﬁ%% 2fd Qyydget goal

for a-specified tine period .g., one nont e system may then
noni tor t He encagisd. diﬁregatswaymg@l mmcwéMeawmmdate@nmohdmﬂeaﬂ@m $em‘:at| on to

t he custongr V'C Je i detter bﬁ }) |f|ed bud‘_ﬁie ge will be
exceeded dufivhg ¥ ﬁsg ‘;TB%? ?waé'am ?rlré efft S"{ 7]91'%58585(?) ove and
nore full | ywod@stion. l:rednrhﬁhmi/onst daahéy&b&rmﬂbeﬁamyleahaﬁm 51, psWdelean '

advanced t hernost at device The system 1.02 may have the ability to

sense the U é‘f?fie‘?’rﬁf&&?‘h‘ifé’hﬂ’é‘?célf"ﬂﬁlé“‘%ﬂaf ¥BHeY S?fé‘“’@r?ﬁ%‘ﬁﬁ‘ét?a’f%‘sﬂ‘ﬂ |l ude at a

. mnimum humdity sensing, outside tenperature, UV intensity, w nd

direction and speed, relative hunidity, wet bulb thernoneter, dew point
and | ocal [RB%A1ARpneresihodiment, thateatewny eade 6B mayiinphige memorygsed belosv) dather  anal og

Cont o0t - 2 stoR Bk ARFChDu AN Sl P Res e A - TR BUE RIS ol 0 CUDEN
SEP 2015615 ﬁi&cnelapleufdhtuméen Msctp}g:xtrh:_eiu(gstfnoﬂxtmwcwh@mhﬁ;maﬂypctreiay![ Rguts st et Be
Lot rol i o R PR A ied oS fels Rt PRALPRER, e st (¢ Y

- condi ti oniing waek heRalis e EFUIPSRRY tithd), st cdilg kicBibuitlet dandaPEB réagk fresh
air input ducts, electro-static filters and ionization devices to nmaxi m ze

confort ari@r 8 nphgeRlyPespd watgaDeafsy vsaprdassdondh walgphetisy Piagatle’ fof &eoper ati on
of the avaijiabh&k ifRfvhir onmental conditioning resources to maintain the

optimum tenperature, humdity and
- 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 wcather 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




air quality conditions based on user defined m ninumand sR4gEpBoGY ues for
confort indices and price of energy indices. In a nore elaborate

i npl ementation, the system1.02  may al so have the ability to switch energy
types e.g., electric versus gas for environnent 10 heating and woul d al so
have the ability to swtch suppliersibased on the asking price of the
energy supplier serving the location if the services of an energy broker
care utili zegperahg0¥ging the opmakbenhawed sybten wpujsy ths syistem 1Zomay alno, mankgs syst em

1. 02 bal an two.orimary. . factors, First. ...t stem 1. 02 mainiains the
vt ronmentE dir iRl shd Biticrd 3TN of Lhiltouirafe SUTAEN dr GEMRLE 15 L0
at | east f et fifesiod, wondidomdngad dolirg @pjpardesi cobjuhaidiand] dmpeiradi ty and
air quality.. Second, the system_1.02 may. vary, t hese accept abl_ e aranet ers
based. o Hih R Hhy e ARG R G PR EESS o e RIS

hi storisal indglat&r GhdiRy.9atheetysieh amd fe) ednb@N i9fopshitieh drsmelesgilabRed | ater)
to achieve the optimum environnmental conditions. To provide feedback to

t he cust ongvironmgatad candisiening goyresp tamaintain the eptnurh mpeises: hwpiddnandgy units
(energy unj; [ r . ﬁ@%%?ﬂsiz ' , BTU s,
“Ther ns, an%; @l&ﬁ @scﬂgﬁﬁoﬁyaﬁegtoﬂgg&ﬁﬁﬁﬁﬁe use asa’gJn &%Hc%ﬁ)qg {tzb?tsrre for
each of tidicésomd priceofichageoidaed/Ion neendlatardiethdbymdnireionytbt gmtet. 102 and woul d

have the ability to, r rt back detailed consunption data as a function of
time and STV e el silitkeneray tipes 6 lecttt VErsi P AT ATIEN aver ages
for. anyp dehdatigrhnd Soliadiso Haviithe abilfty torwsitch @.g)p}i@ri basébon the askdnglphie: sfad s of each
energy unit consuned per period and provide detail ed and average 25 daily
‘cost for atipraysuppligeferviegihp dicaing ihthe srivicesef apsneray hroketass Wilizehe system 1. 02
Sy perm [ f L for

- ener gy. Thfgogé}g?gﬁ% fpggt Of?rlg!;/ p}rﬁ'é%die?%}r&hﬁ%tgg@ge %ﬁhgig%?gggﬁéﬁgﬁkian audi bl e
alerts if fabtese Fastothet systere 11681 magntagg dbe dedronpieet edthirp posppdit nigfindde
opportunity t ke.corrections to s em.settings to, achieve desired
cbonon ¢ R iR bCh i Rt S St B s p R RE s o
beyond1j t stofhahdiahymitiitn agde aie Ghality NSdcoal) tefsyéba 1602vihE0 AR tHesd acadptabldnagenent
systens 25 SEP 2006 14 using the sa econom ¢ nodel i n]% te hnir%ugs and
control s tPmeters fasgd, ongt Fum; pser dafinpd prelerenges, PRgHRO! fi‘“dﬁ‘é‘?" 50 nanage,

report andgds ahk ghiRbrdle a8l rerkiolbf SMIHOY de@iibed! BRFF0 ARMVE Metdphiafug W th
energy unit §uppF| ers via a _comunications channel. The si/stem control s
‘wi || be | oterirermental eepdlitipng. clojprovide fipdbaek tothe qystomess Seswstarp b 0hparplihg and

- managi ng S ; : j.f 3 (R d

Comt tod Fo ey FRUEEESr BRfMREEn Ly FRELEKaH S Roble RPEURIARMAT 1 11 o)
and op@d at koupy 81'Uss, T bermudnd dtleons istet sudirhitad) tded 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 Dbeyond its primary management function of the environmental air management systems




regard to the actual |ocation of or distance fromthe sitg =B 89] In
summary, and as explained in detail below, the system 1.0Z2 supports and
provi des a wide array of nonitoring and control points including: 10 [0090]
Whol e house interval netering; [0091] - HVAC thernostat -nonitoring and
control; [0092] - Sub-netering and control of other major |oads (such as
punps and el ectri-c water heaters); and, [0093] - Net netering for

ef fecti ve wsngathenamr eaphondicgnedebug edhiggre aad conrokisibatis uses o R4 JitsI n one

of ) or 1 5aY RSy sl HBF Al R PR A ot ana
pool punp z(ﬂdfmteﬂ'mas&ﬂnh)ergyl miasupphat vﬁﬂb@ﬁlh!i]iﬁmbatlohheh&yﬁt €Thelsy§i2mpr ovi des
noni tori ng_of al | evi ces which require ene

el ect 11 cf (gPPpIs galbe opreEat s 14, Whfedhapor Srors g eclghand BHEEL hg ¢ he
nodes 15 10hé Subdasandltl c'sbﬁ’en@@ hﬁlelm b@Qm&x@mrao&m@é’ed td WilbbeRtliduMiedicie system

1.02 to provide nmuch gher eve s of nonitoring and managenent of | oads.
The ° al wayahesy’ br%ﬁn@%? 3 Wdtlyﬂlaps) SV OnCKREe Qiter B FeMAnigionHNaRie vaRa®t | y  how

much |°ad:h%n@%%h%%9&ﬁdkg? {ﬁ%g& e Ut”ﬁﬁgég%@gggnd use device 1.08 at a

cust omer si 4 an to aggregate that |oad up
to a circui0f§9]dubumtmaty, and es ex;[bmam/m mmebelde,sihe aegstao ridi2nagpect ald.  The

utility 1. 06 t e peleIC | qads aphi c areas 25 and manage
denand m)r%'o"f,1 e‘f’@ %S/rayg ﬁ%ﬁ&"%ﬁ’@f%'&%‘ﬁ%ﬁts‘d& l%cg?ﬁrr ol requests as
‘cur t ai 1orenin090]CrwRsIEBowde fitdritdl inieftkiag; The utility 1.06 can then pass
- detailed load curtail ment data on to the back-office billing prograns at

the utilitYOMettVaE dermesty monperingapdicasrlo consuner bills commensurate
- W th thei rogentshhltons 85({ %g%@%oﬁ Bﬁc@ﬂfj&h@ﬁdsmﬁﬁ u‘?n;pstag@elwuﬁsﬁﬁér

~i‘nvention, the system 1. Ity to nDnl 0- and control

r enot e geﬂgman%ngdcapaC|ty such as photovoltaic systens (not shown) which
25 SEP 20 consumnme Just as the system can
roni tor an oSS Rl SRR e SR B EER e iR B pab o of

moni t ot§ nq,oomh]smaﬁd:émmgm&md theaystdny 11109 is'desiBied to pr@nide aiohm:ﬁhn@aﬁtﬁﬁjntryl [ 0097]
In still another aspect of the present invention, the system 1.02 allows

the utilit$f maHOrio. ¢-&- ok FlgsHec {93 dr%‘éﬁﬁ@s‘*&’%@%ﬁ”&‘d&?ﬁ*ﬁoﬂ’é‘lp%ﬁ R Gl 4

supply. Fogxigenanmeh e.otﬂeheﬂbaahﬁenw ttné dybt¥m 1Jez(g,§ovlice9 Hlohi€stin@ Bf mB&lieARAN] N
electrical supply, the util g be able to review current

capacity affyiceaw whﬁﬁﬁ“@@ﬁﬁﬂb?gaﬂpaeﬂbﬂﬁaﬁscapaC|ty in an | nedi ate Supply
Request Lﬁ)h% 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.
[0696] 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 conmand. one or noresguSEPNEIQE t es
1.04 that neet the specified criteria, e.g., or enrolled in a specific
PROGRAM to provide theirr power 10 contribution to the system s power
generation supply. The gateway nodes 1.10Dwll _ --continuously_
update_t he_system 1.02 with_current 1®lemand i nformation. _in_the form of
avai | abl e messages. That information, along with profile data, can be
present ed & e Bgaledata copmsr gie L6t Haptss thecstep ¢an moptr apéyerfylgsdl y to cal

upon. [009 ' . - L avent | hy: Lity

interface %ltlr%ﬂgn ﬁ‘tnﬁ)igﬁ) %Ségrﬂawlcgﬂébr]\% éﬁ‘gﬁéﬁﬁgﬁsbﬁgﬁﬁ%éﬁ%mg% P Jﬁr ough a
web br owsegen¢rsen dapdadlw), such as Internet Explorer, available from

M crosoft . of - Rednond hi ngt an. [ 009 The ytility jnterface 1.16
ey o opl o700 do i SRR Aot PR ignona il 90 o bt b oy
PROGRANS) 1.06 folvespsiptsth edudstOidr adigtichell e triciahiypl @ PRdr ¥x ikl tvetich 08 Sitifgg d
circuits t ﬁé wll participate . in the PROGRAM when activated. The system
'1.02 thr oug TeayTef AR INGEeRIeit ile‘itﬁ‘{aéi’qpah’ethimﬂ%yhﬁ wilheq abledo vl YreERswi ng
capabi | i t',@§acit£(QMQLpJﬁ%né)é?ﬁl%?tﬂatg%aggﬁnﬁlﬂnﬁﬂﬁd@a’ﬂa %ﬁfﬁeﬁﬁes@ﬁ%s}n?epm" i 'I[v[y

1.06 to sel ectivel assl.gn devi ces that apply to’a specifi
One or norige systsat bY3, Ksitibyd)/Mrmesi ommand ongrryndsecystnsien siged 1K it megthe

PROGRAM | : t ' r . iate
Suppl v Rechasettedfeiy 3 EBrbndficT Ve SEGRL KROPIR G Rl BIRE 20° e
1 medi H e @GupiblutiorReghe systemdy powel grderation sipplyt The geteanylnddee 190PpdiYl r equest _
duration. %}0 102]. An,operator, usjng the utility interface 1 16, activates
~OTTEOT " NoT ng%%g)&ﬁgdmg LA £ivzent-dpmangdinformatiopindhe g ofn e or—ore—
. PROGRAVS  nayildbR: thé¥sael. athe: ifformA1ohedbak @ath gofife datsl tih@e bich@ited 102 fekivat e a
"PROGRAM a PROGRAM schedul e i s 30 downl oaded to each of the gateway nodes
1. 10D or - nRRgERor {0 help emdeqaiathe pest ipglyse cdbpop006 16 embodi nent, the

PROGRAM s¢; 18 ofEBnHRE; > . i des 1.10D
or ot her n@g%ﬁi%& 10 nﬂ%g‘é‘%%‘é?e“?%’?‘@%ﬁ‘eﬁ‘s’%ﬁ?‘%‘aS'f%”éﬁﬂ ‘*&%&%‘%@g%%@?@?‘}%‘ﬁa [00103]

| n anotheringgsipesct. 1o may ihe pevedrsinthraugly @ nwabompwsen dses yostosn duch2s datemetr ack,
record, st . C. i-ch cust oner; tually participate in a PSP
and how nulgﬁ)ef?fgrﬁ%%g& ulégrbmg\ghrcéoﬁ\é%'g%rﬁ'ﬁ %ﬂgﬂl ng’nsvggsi%'(‘)nrg??"ne PROGRAM peri od.

[ 00104] Thi@o9a]iThetuyilityninesifase @.15. sy aeplapigaagitsity ay defife PowereSiipplyoad

?ﬁgegﬁf’ :, g : r%ég%?&%ecgll’wg} i%%l!xcssgﬁlstcnrg 1%\‘4521}1(? s%\e]éﬁge%y aplia?; sugégggé a?n’d a view of
' 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 seiectively 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 Tmmediate Suppiy Request (JSR)

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 Subsé tsalgp%d@S),
Distribution Substations (DSS), and circuits may be provided. e View may
be appropriately annotated 10 with identification information for: each
branch of the network (TSS, DSS and circuit). The view may display an
aggregat ed capacity for a branch of the network currently available. The
view may al so indicate whether a PROGRAMis currently active on a branch of
the syst esmbodagent, tag PRAGRAM schegudsvanay beigoynjogsied i heapprbpriagcgaeoialy ed

conpl eti on_ L, indi.cated. .1 The system 1. 02 may al so
cont i nual F’if’dﬁgg%de%é @l’%g‘ﬁ‘éeg?% ?/ﬂgaﬁiga ngf t@%?ﬁhé%"?édgt?rlé?%s‘)per ﬁm}'he di stribution.
net wor kK ani@0139\In aresshet ispeat pfiat presehnifrantiod, e Bystent 1.00 cpluayk, borti eyt i 11ty -

interface 1.16, [001Q In a further aspect qQf _th resent. i nvention, the
utility inﬁ°B}PP§c&°-1“fj’]ﬁlgl TSP mers agiALLY pazt ‘aﬁ%ﬁPﬁagaﬁ‘amgdﬁF%Ws of hones
and i nd§ Vi @éted Ir086 héPRS the BRCGH g0 al | ow the 20 utility 1.06 to
assess which | oads should be curtailed to achi eve the needed demand

reduct i on. [0§HY] shherugiityintgdagsdyl 6arayaisoaliselay dieecurrend doadreanaratiog awileld upon

i nformati b . e t e l;gé [-ar. | oad
control’ ngfg%%ﬁ%.cé% %ﬁg%ﬁeg[mrrgg F%’I(r)\%qﬁlgg WR@H" J? g ?ﬁcﬁtg. rﬁ%ﬁ nlds] dat a,
site | oad MNetebik fer alatibitycampive iagjudieg Ataesinfoon Sitstatiehso@SE), Mastdlitenr i but i on

net wor k t opol ogy. [ 0Q107]. The, net wor K_t opol o | oad pr.afile y be
i el cu AT E5H S e BT Y e ThoRS e oo S, P ew | oad
profil &% awish idedvifieation itf@natiyistoeenc bRZCHAS i nedRek frisdDSS ARl ciddin) dayg. [ 00108]

Configuration data js downl oaded fromthe system 1.02 to each_of the
gat enay nyersE2y dispipy aregeregrisd prracitn fir abigesi g dedwiorheursngy srilsils-e of the

follow ng: TA viéw nalRIs4 MBcatclfhdice § BROGR AL dubIRB) acHRESh { GAMBREHE bY a
-gateway node 1.10D, and/or when a change, such as activation of a PROGRAM

has- occur regem 198159 anpegfve@rupnsieply progitinghe schédyleddampleontinarodyatie, but is
not limtegd ta %f followi ng: communication paraneters for system .
conponent s, schedul es and power supply prograns. 5 |In one enbodi nent, each
devi celd. OBOHE3 Eheusmstein @.02 deaytaish icetinusliicdgzregata cdphEitaahd tiesament saus RF | ogi cal

The moasag IRTOBETAPOATH 16 PEy s e EouSed oDy (B SR O8eBEYor t he
present i nveRkieONi6.conmuni cations to and fromthe gateway
[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 operétor..
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 exanpl e,zslggp 06
comuni cations may be 10 secured using Secure Sockets Layer S&S [00111]
I n anot her aspect of the present invention, if the system 1.02 | oses

- conmuni cations with a gateway node 1.10D for a predetermned time, the
system.1.02 may generate a Service Report. [00112] In one aspect of the
present invention, a gateway 1.10D nay generate a nessage 15 when a

cont r ol | e@refeteimsiged tiss, When zqudsteddey agdatesvay nedet WHID, ahd/er whén aschenget ri but abl e
supply by _. qor han ined range, i.e., a real-tine demand range.
The syster%uélﬁ?aé%d%nﬁg%gfeﬁﬁéfég%asa cgtsm?cg keep a live running total of
~avai | abl e [60108] ¥of examblscoffifurition ek@chdyiithlde, it Bhot ihtitddas the éslloodg: and make

- these values avai| able at the utility interf[iﬁe 1.16. 'In _anot her aspect of

the prese/fPPIPEHION FAAMPIRE T Sasieun FopRonents fehedpletiand BeYer SYPPIROZ B s unpt i on 20

rates 3s anbaGhticalndn®, ehdt®evice 19888 LulhRiQéiugied, sithag e MXCdeutsert ype and
programto aid in planning and forecasti ng denmand by device type. These

val ues ar @n®Fdpgiepddress. Theeintended;deyice | 98 &arfagiven messsge May briecladaddei ment, t he
system 1..%%%%}%&%%@1%&/3 X%L&e[?l froma gateway node 1.10D that are
et erm ne peP(lo of

ol der than a pr tinme,- such as 30 mnutes old. 25
[00113] TH@0199F Treonermapecadfsice presesti iveenties sagasnifations ta agdfremale gasey 1. 10D at

predeterm ned tj interval s, such as, m nut eg, whet her .a 1 oad changes or
ot - Thes aoires OBeroNeERodeh 110 Bl PR e Bl b SORBPRREIERY BV B° devi co

1.08 i a sEiReXdRAMe®aclré Bdcketshaydr @48y demand generated for devices 1.08 in a
PROGRAM | n one enbodi nent these nessages may al so include a gateway ID, a

utility | PG} Ay, anothepfageace oft happregwnt rigrentipond thegeysimawl €4 lesrery
- control | abl,g deviGas J«izgg%ag&gh‘} f}gﬁkoit.ﬁﬂf&'& ARIRNE tige, i ystéH992 mb§ [ 00114]

Through the user inter e custonmer may have [ocal and renote
access t @eserateelSewe Rgporf.uncti ons and features. Some or all of these
functions. i at ur es {T%y be ccessi bl e throyg{ﬂgt he t hernost at e_l.SOD :
and/ or t hrotgh! Chers APt fdpe BressBlpYvRnLoY 2 Ra%w - 8‘1“35“‘8”{"‘0%’1?%? Using the
user imt erdiaae codntidticd 4OEceCIUTR IAFR Eh4gy ofit4t€ bl AlieRGE eSBribsbleapplydly | n- hone
devices 1.08. For exanple, with regard to the therpostat 1,30D, the

cust omer rasFe thap apresieirinsd rngrmber afegrame dimeard Engs e syem i'ﬂ%m@f UEool i ng

set poi Nt (Shese AYEILS B&keBS 2UivEJuiMing ©OPoF BehiSEE RAIIMN fot)tne LS4 BRCSiENedul ed
heating or cooling setpoint(s), Vview heat/cool/auto
- 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 tire 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 reggg%

electric neter 1.30A, the custoner may view current electTicC rre er
accurul at ed consunption (kWh), view current electric nmeter demand (kW,
view historical neter data. [00117] Wth regard to a netered controlled
device 1.08C, -such as the water heatew 1.30C, the custoner may view
current equi pnent |oad status (on/off data), control the state of 15
out put r ell@81d4] Fhrooflf the user avertipell. Meherqustexn@unﬁbfaha}/fnbml ambwmotq aoms of the
devi ce 1.08C.. .an urrent, dena f t he
devi ce 1. 08T % g‘lﬂrgﬁlcufm %'ﬁ% et thPr%]ﬁ ﬁ%ﬁ%ﬁ%ﬁ{)’ﬂrﬁ%&eﬁ hd H¥he user

i nt er f ace adcedsible mablithete aherpodi@ O gnd/@ahtongh thEheteseh mel(mraga emt ur e
allows th custoner to custom ze the devices 1.08 to operate according to
per sonal E’F ¥fePences (rather than a default configuration). 20 [00119] In

one enodijgmnsy Ushe tﬁ@&slaﬂmeﬁgcesmeqwduﬂ&né gtmﬁ&z)aiceesg%&&ﬁm #@- t hrough
the wuser interface 1.14. [00120] Wth regard to the thernostat, the

cust omer hkapedevicasd Gfp F@tﬁxampleuw@n tegydéifl‘hc themnastsh by0Prierenstomegmay 8. f or use
indaily sg | nber of
day-types, éggg#%ﬁagn é?%th%g‘gggg+l¥ne§§%ﬁ%‘#&ﬁ%}g\%&ggg@s) %ﬁ%&%@%}g% ith regard

to a cont lcodﬂ[xgdeladdt(sﬂeteanmkcﬂﬁlmledéeélnn@Bﬂcoohi@semwtt@smrewmwmﬁauto exanpl e,

define a ruogltlne Q atloB nd/gr a desired start time. [00122] Using the
user i nt erfoggehinseft 3 RECQURIMRIray view or generate a variety of -

reportig t QOM'IS}NWMS:TCQ&H €athe L1810 MRt 0802 JustbMerl hayae® Suddh elekife devi ces
1.08 within. For ‘exanple, sone of the. reports which nay be avail able

i ncl ude: Zestesppcupppged cygsmmgjwm E’Jé}”lcyff%féﬁlﬁ‘éﬂ‘éf‘ﬁ%d‘?%@r(@’ %Pl ayi ng

. tenper at ung,ahd satogiknts in, e.g, 15- nminute intervals. [00124] - Mnthly
" tenperature reports displaying daily low, high and average tenperatures. 5
[00125] - @AVl Véthaegard malmattnmonsolﬁﬂépﬁca)lmg witleestthd watkr heatasiidgél i on hourly

and el ectr, cal . costs in , ute . in thly
ol ect i calts SrELBP ol Gty Py il AR Py PR e sl

consunst i @ntpuf @RFAGA/OF), Mawtahdi yveﬁﬁﬁtcuﬂtzﬁlmﬁﬁcﬁndim@l}@ bt deyiddid’y, &y hi gh and
average erlr?gwg gun%(r)its <:tlerﬁand 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-tirne 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 dail Y2B8REEBY006
consunption and costs. [00129] - Yearly consunption and COSt reports

di spl ayi ng nonthly energy consunption and cost. [00130] In another aspect
of the present invention, the custonmer may also view information related
to Power Supply Prograns. For exanpl#®, the custoner nmay generate 15 or
view a report detailing the PROGRAMS offered by the utility 1.06. .
Addi ti onall§%i23}k h&aily tempsragure mpgrs displaying FRMPROTRANMES¢POIDRIIBIP-& HEy choose to
participate, [ 0013 Using the user interface 1.14, the custoner may have
access to thelr account and hone attributes. For exanple, the custoner nmay
be abl e t ¢001R&MW- arddomthig temperatuieo teportp alisphagingr dailyskheci taghe dindi davaraghiei r user
profile. Such paranmeters may include nane, address, 20 hone, work and

nobi | e ph6W3’eFﬂg‘fFB%r s, primary and secondary E-nmil addresses, password
(nodi fy opdet 250 GhaNRSIENRAEA rep B difRiyingN(rihl cBhkdgRtiod Rualyand élsctridauir t her nor e,
t he custonmer may be able to'view and nodify various paraneters associ at ed
with the cefeiegstiatminug@nesdy HVAC system Such parameters may i ncl ude

- thernosta . j 2 . ; ' t s, and
Saf ety, a}[%dri?n@F h eytaﬁty dagcct)ltclﬁép Feip rgnlq%j gf%{)l%gﬁ? S (ﬁ’g %“l’ B‘g%hnéﬁfﬁ%&%g e%?a’lgﬁt erface

1. 14, thecowsstptimr. nmay al so be able to view and nodi fy various paraneters

associ at e i tered an ontrolled devices. Such parameters nay
Mol udo. - tont - NlTG 6% Rpa RSl ey P M S Bt SRR he vser

i nter figce [Go128) - INMneIQY 8SREMpticRBdpoRtk 8RpIRANLBAR chérgy @Muapibnmdtdys. vari ous
paraneters associated wth their honme. Such paraneters may include age and
size, 25 &HP2906Yeatpconsymptionans enst WheHSIYINgMEhly GREFHICORBAPEPT capaci ty
~and type(g)gc@pd energy related honme accessories. [00134] Wen the system
-1.02 activates a PROGRAM (either automatically or via manual activation),
a supply f{&dekin iasotheroaged sif. thd hpeessntpinlventioe thescustrayer i mey alde @evCur t ai | ment
51D a Utility ID sub-stri vice Type ldentifiers of the devices that
o6t o contmtipnRastt Bhker ouBoai TREe S e u PR oot g
start g5 nmeyr aiae et defilingl the PREBGRAMBDGKFarEI by, thé Bidlitg 10| nddieigheBl thes sent to
all gateway nodes 1.10D and other nodes 1.1Q0 and may be repeated to ensure

that all G&Rstome mayselreliae HRAGRANMNIN Sty theysdhease o pEUGPHE: 1 ecei ve the

request. ERRR1IPYRVAE wler il A 194 Ahd\QlstolRARSY Havd At RGS eg abdRnd BQuest and
10 when the start Tine occurs, begin a Supply Request .transacti on.
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 i00132] Using the user interface 1.14, the customer may a!-so 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 descripﬁon.
[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 gwgﬁ me nmet er
reading (demand and consurrptl on) and reports back to the sys 02 t hat
it has received the request and is participating. -In the illustrated
~enbodi nent, every nessage includes the Curtailnent ID so that 6 the system

. 1.02 can collect all of the responsem to the supply request 15 and provide
~accurate analysis and billing/crediting information for the activated
PROGRAM . f@Bu@8ion Tharageristivsm yaivobigte ca@itpaet wpd(e) amicdegy felded hirem pr oceeds
to controlz1 ctshse speC| fied devices 1.08 and report the status of each device
1. 08 back T5PHE system 1.02 as they are processed. 20 [00137] Devices

1. 08 t hat [GUIB4]C WhERE kysteet BOY daGvanR WPR OGN cithBeautodabitatlvat ¥is mafid 1 i but ed
and then proceed to open the relay for controlled devjces 1. 08E and/ or

cont r ol | e@SHACT) (AeURPIE deayess ischaoaticdsy CThe sppply egHest BRY Baluded CegatlmeysB i s bei ng

used, gn %Wﬁ]ﬁ%ﬁﬂsﬁ?ﬁéﬁ%g, Dreﬁlzé ’F@emuﬁ&sﬂﬁﬁgd«i@&sEHA@m@%‘éJnlrﬁMEeeQ power
val ue. "A control Ted device 1. may be either shut-off, i.e., power cut

of f, or coArsedidnadentiiesnard tpmedememtmlmtlsg atat, tise god duraign. hémtopeig/ cool i ng
of f Set ma¥mggdn§1§ t, t%ag ‘?HRW L{&Jtrﬁ ye%t eallf 2 “i%?/’ %AA gﬁﬁﬁta%n o&ereneod%e i ?(W)

[00138] Devices re not cur Teport zero
watts conatd mbybeapeand th easoe: mmurceﬂtm/gzmé\med 10NVahdh oﬂhhtencrdeé hyo elilbsed, once

the device 1.08 starts . to draw p nQde 1. 10D wi nmeasur e
Us denmnteaiE deneietp Gt BUO R DS S PR el B e F‘EﬁHBﬁ‘tﬂ“‘%‘t s
contr ilgut ivdBn thé Staleithel B, bdin hBARRY RebiksORRsRABRDI ment, a device's 1.08

contribution is equal to t he power ~consunption rate prior to activation of
t he progr 8M13Yr Intgye etnbﬂ@mp@rtih@aatmamqée Pﬁ%kmawhfﬂ%housﬁ meteareding of ener gy

. bei ng Savﬁcg:ma[lﬁ)gﬂtfléﬂnsdrﬁ ? %ﬁ\é%&@ b]aﬁeﬁ) the sAknt VOSuR ﬁthgmccéigéﬁé' ng the

-set poi nt y not guaran system may not run at If the
HVAC i s nedquestamd iag)ﬁrtictmumdpltlye itiosttatddrmttiodimentyesapgesdage ipluded thel as zero.

The set points. ar ff nd t te rat i S _noni

onper at aar@leRaEREsa e I 2t REET Hhg s St hghTPEy SR et poi n
~(prions tand rpeomef S6durdd) AN @es abﬂletngmg@wmgoalﬁ)rﬂqad&pf@famel adivedge what the
contributign is. This represents when the equi pnment woul d have conme on

wi thout t BEYSRAM | nent . By adjusting 10 the setpoint of the thernostat

2150, S s SRR O AT ORI o ilioeyge = [
specified devices 1.08 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 coatrolled 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 2 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 refay

and then measure and report its contribution.




usage for a particular setpoint for a site 1.04 may, over §$E eménom
and/ or sanpled and the offsets can then be conputed and 3 r F needed

to ensure that the reductions that are calculated are correct. The system
1.02 can thus neasure the shorter and |l ess frequent 15 cycling of the HVAC
- systemto create an overall energy sawings anmount.. For exarnple, if the
unit consunes S5kwh set at 72 and used 4. 6kwh set at 76 then the savings is
0.4 kwh [RM3%oly on¢ @obadiment, a Heviee'sd LOB ¢antibgtipliy empwdl utesthe moviend, t he

gateway n I conpl etion
nmessage tggﬁﬁép&soglg?%%hlf%g tﬁ%ggﬂu?glgltp%%faagﬁ{)h&gﬁgépmﬁow%ouse emand dat a
and t ot al ieoths anptntoficitagycbeidgaavedhe thernostat or thernostat devices, a
reverse r a tla e the potent of creating a peak denmand
Lo Thet il el Dai e TOKE Sy iy, BB et ey ap LRl o g
includg t gy &@%Wté:ﬁtxﬁzﬁmo@fun a‘EQHQF%“W&@@ﬁ(ﬁi?ﬁlﬁﬁn§E@@@;ﬁ)lﬁ&n%uhoﬁs heat_
strl ps dependi ng on the node (heating or coolin that the thernostat is

25 [ 00Eampe rﬁﬁepcwétﬂémrq ‘Be sgipging aspoifeeh apdythe w&meyawréqwgmt%f‘élncel
nressage t Qy @g@g@g\/g N age is
received, %@Qﬁ{g&gf@aﬁmﬁo e 1 181\%%%% B@%ﬁrr%ggg&%gﬁﬁe&ﬁohe as expired
and per f otohd 0ﬁ$et cmega@shtaga}evmlyaadﬁ LHD wajaqndlqge avhet the @:pmbmtmgs aghiglescri bed
above. 25 SEP 2 0143 addi tion r ortl n di uaI demand
cont i bt &Py d Heshomer vt e R ERA AR BRI ode 1 oo
may aligo sienepbintofithd dbmeberBNEL emnekahb@dniidiptiah bf thdemmsysfkmaaom@r the
PROGRAM to the system 1.02. [00144] In another aspect of the present

i nvent i on feduprasgAENED) 2 higher setpaiptioRbgAlipeGopkng t@"‘a% esieblished, Theadvaht ed
- schedul ed ygpRlrY pﬁﬁ&ﬂﬁ%h&om%r QWY dmd, %plq‘i@ayn Rvd: SapdIshbl e for

-admi ni stering the hin custorer site 1.04. For exanple, the
gat enay ierchéfsats ¢oDherale copeisd awt vedidomhisowddeddn ewbufedbit HROSRANStRa M t he

system 1. ‘%?eda[éula%fi‘é%%%ﬁec‘?f'rhe@%tt%g ??inetﬁu sﬁ%lﬂ%@hnﬁ%g «??e&sef\%%i’l eff0de 1.100D

may then nonitor an ont rol eV| ces carry out the
PROGRAISI  £9cling 01 thd [HDNC isyseni foecrdAROGRAMall icharg g stvenps ympade For ez&laxpimy report

[ 001461 THERGHN SRR ROABVA 1 61 7 (R kB 25 BER ISR R AB B hedul es

fromthe psyfuem Device schedul es apply to customer devices 1.08 such as

wat er heater, pool 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 stripé 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 gatéway node 1. 1 OD may then be resEg d‘é)r
admni stering the 15 device schedules within the customer™si e e device
schedul es may be received by the gateway node 1.10D in advance of the

" schedul ed operation. Then the gateway node 1.10D may nonitor and control
the affected devices 1.08 per the downl oaded device schedules. [00147] In
anot her aspect of the present invention, if the gateway node 1.10D | oses
-conmuni catl¢d43] Iniadfitiohe reppsingindivi@2l deﬁranacqsmtﬂxdmﬂbyaachﬁdvlidmduhm gat eway

node 1.10 1€03 bl e er at er 0 -hot tub
and spa) . IRN@’?‘W ﬁé“‘zﬁaaft“é’@?abf‘ﬁgw%ﬁ?&ﬂm@@“&“ﬁ% rflﬂldegeg%\?} 1%&2[’18 t hree
days, of slehe@uloasomapkaummMheﬁystehemmrs can fall back to an

oper ati onal node, however, np, spas, hot tubs and irrigation and

vel | punpdO8iddl Fanothetaspest ‘Pfgf‘? @Fsea@w«??égn feaeakarneds IHODHY®! Becibased on
sonme pKkogr, devi ces
P5Og LR geﬂeﬁ{té%f s‘éﬁéduicﬂg lyf 1@ ue& 5 a%wagp']qul%ﬁ| A 095 ffjc devi

1.08 like an irrigation or it may
start and feredminisiering. thélﬂ%O@BlAM W}thmtcgstmaereqttvé O&na’ﬂrmbhé!dlghlewa}' s not

limted t ode 0 e L. ement ati on
requir eme‘(rP\'?(E @1@52\3@&;6{}; %ydé’ I%“é’i]or é)rs]criDg‘H @gkﬁgm%%?m@ptg‘)f{ S%ghgﬁg "tommands
may be dowiﬂanaadﬁdhé schotheled operatioh. rihd @atedvagl Bodehil. £0D wial [thedp@orafoe and

i ndependent | di vi | schedu] e capability is designed to
Cpermit noFPﬂﬁl &I%‘Et"i’ Mo Fﬁ@mﬁ‘%@fg E‘?)%% g@&l te 1.04 should the gateway
node jol Olmo‘ms]l Défin mm@ahwrtﬁe gﬁtewé)oﬁédebﬁoweﬁhytregm aRl §¥aYcanode 1. 10D
and the control node 1. [00 148] "Wth reference to igure 3A, the

"t her nost aldc@af@@“‘rfﬁ%hﬁéeaéhﬂ@‘d in thesPROGBAM. nount ed devi ce whi ch has a
o trol t
.- gontro ?{ﬂghﬁl Qfﬁae IE{}I nﬁdcgl §@5 g%gﬁgé gﬁ%&vg o&ﬁpﬂ'{g qe:\@t:epscﬂ‘{)d?l[ '[s %r)gm thHe i npu

.buttons 3.0 str nent I nput ons 06
i ncl udes ayss:gxs Devicbehtduivs 3pdHid, custohernietiodst A3 sﬁcl%Bzateahemmop!qrm;p but t on
3.06C, an urt her

i ncl ude ag'm?t s'fdds%snig%gm%‘(ﬁyt“(?ﬁ %%@%&Hﬁmge re§ g %ffﬂ%?‘}snaf &SN 30. 6F.

[ 00149F Uﬁib\ﬁ@: scheluien pathinkig &RRmer titke ThU a&\eewch&ms ﬁ@?_bé BceittEryHNAC syst em
~and ot her }parts of the system 1. 02 (see_bel ow) he thernostat 1.30D is

in com‘runlgétﬁ‘f’? greded 40P inpdvangs pldhmseheriled operpinn. (Ihethe s8eney ekl 19 gat evay

node 1.| Gala‘i%nﬂ&earnﬁ c&rﬁlﬁ)lﬁféraffgd%éd d&@epfn@b&&& &mloagé&@vﬁg sohghigs of the
t her nost at 30D. Further, the gateway node 1. 10D can change the heating

and cool i fP148: Bomethes pspseldofohe peaseny anveationfif thesateway modt 440D 168D  (see
bel ow) .

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  imrigation 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 t £ P dlgol 30D may
~informthe gateway node 1.10D when its relay outputs or contact 1 nputs
change state, or the gateway node 1.10D can poll for this status. Wen
~this occurs, the gateway node 1.10D can query the thernostat 1.30D and

- send the current tenperature and coraespondi ng i nput or output status to
the system 1.02. 20 [00151] The thernostat 1.30D nay operate in a fallback
node uporsiteddl shpuld demgaigwayatode d. 19Dt fail oh ecrgmuriopiipnh erd dost bat@een feen

conmuni cat i Qn r de 1.10D can ascertain the state of

t he ther asetqvéi?mﬁ&glggﬁ) anéﬂ gl%tg?}é\@éﬁéqgesi red functionality. . [00152] All
-changes noBISAtWithefdrdee ROBRat 34, tﬁefaeﬁﬁcmabe301Dinmniemabcﬁd1ehtoishlmllgat eway 25
node 1.10D or recejved during a pall t her 1..30 In one
enbodi menfroutkeevice Pl ?Fga‘f‘lﬁﬁeltﬂaliﬂg g’cfe‘s'%f’i%’esg@le'g? drae@‘ﬂrl Yfrom t he

t her nost ads idpud @lcors GBS 3 the INbRMBWHbEH ML Eﬂéﬂﬁlﬂft Waons BUELiRdddes aVi ew
current heating or cooling setpoint. [00155] Override heating and

~cool i ng sweipwibitten 3860, [adm%ﬂon3ﬁé§u??e0°§@9@é€uﬁ“§ﬂ“ BEati ang adal/re981i ng

set poi nts S . [ 00158]
- Change ?—llléﬂg%;’ ggl Alt g%uét% éi?@%ﬁ%}m]ﬁéﬁg\ﬁldﬁg Ié‘g g’gg{l:(ﬁ%\igaqhggtﬁ ﬁg f an.
[00160] AscaidsonsdéditabiMe. | oad control nodes 110C provide two prinary

f t t ' ta d of
at 1 ached BRI TSRS HeR PEES. RESF O o fR eRu AT 4R 88500 Cont ol

node {0 | $¥s oNGk e BOTREI Belovd. The thef@sAE 1.30M1sen t@Amsni{Aier witkkiew) to al | ow
the attached | oad to be connected or disconnected from main power.

Al t er nat | SRy BoA® 1HERISEOMOME! 20ddbe 2atewcnefsy b} ftreaiesy 8¢ WH8Mor coupl ed

. to a Contlreﬁibtl:r%reoatld Eéﬁ%u{tQ@ﬂeJ d?rthectﬁé};n'bﬁ!lt 190D P‘t%’ctfek‘ Rl gafRRa n@c@ 1[1@9161] I'n one
“enmbodi ment, "the 1oad control node 1. ma I sconnect t¥1 | oad when a
supply r equebange teherlingiand ceddin: \?éﬁlolfltl(-?) mld hésegsadwifthn gegamastat 1ODand
reconnect g@dd ad when a cancel supply request command is received from
t he gat e\l\iay nod€ 1. 10D. The load control node 1.10C may further provide

st at uss i nf0OL30At incume aspegt of thé ateént ddvehttad] teahértooktat 1.30D may inform the

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 cccurs, 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 uvpon 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. —




means, when a status request corrmand is received fromth g

[00162] In one aspect of the present invention, a |oad rre ring node 1 10A
is coupled to a site's electric nmeter 1.30A The | oad nmet eri ng node 1. 10A
may accumulate tinme stanped cunulative consunption (kWyj - data over a
predeterm ned period, e.g., 15 or 2024m nute tinme periods and be capabl e of
storlng up to a redeterm ned period of tine's worth of data, e.g., 10
days. E 3433837 fFWé{qadﬁéoﬂmt@modg node 1.10A is in communication with the
gat evvay n 10D may query current accunul at ed
consunpti gﬁgfﬁmﬁﬁeﬁg &%b Xm"df 30A and/or "instant aneous" | oad
rreasurerrelfﬂ(llﬂk]WAémtddehm;vmmfamn request. "lnstantaneous" can be

determ ne e.ca ities, of the Th at eway node . 10D can
quer y. t he DSV R ESRAT by Seteoao B TUE pust B 4RS BERYCHRRGR B b o 25
ti mest QNP mebdRIRdEr dnsudgfios andidfdneMsdBm@RIRSE bh htachf 164PNE 8) datrhi gur es 2A,
2B, 2C and 2D, the interaction with the devices 1.08 |ocated at the

cust omer Hiedeads Ipenejembpdigneh e lqadpontrof nedenobiSsingludes agesans, e-2t KBS Oy st em 1. 02
o focus Aidienetd bfoHBRNNy B3 Mbhed R0 bnddERHo R QNG TN
generation 30 to consunptlon poi nt. e nodes 1.10 are designed to
gi ve ever ya@pergy Q&@Eﬁ’eljlﬂﬁﬁloan?@nu’dn@dm HYC wewheoplegra@8 andie catiléd ty to
interco ni ¢ h entlr chain if necessary and utilizes
supply an eograrﬁlcfrﬁlg{ﬁgnéﬁrﬁo <0 elO%L{Pﬁ'B i%"to inprove the operational

ef fi cuencwmsl]emcbnaemmdlﬁem @ foad célitrol GideUNsCaehayaidonetithe dadwhas and the
entire % chain. This is _acconplished by gllw ng each end- p0| nt

know edge?38 tmquﬁ%cww@dfr%mﬁémwhwtq%ﬂ%#ﬁ 10D aad mspyreetith 2k oupl ed
with the ghidddace & Ip?ﬂytr&fuegc ESmARRTi#fet PR FBmARSLAway hiiBRBITRY AN

-bal anci ng the overall "denand on the delivery system This information
exchange rentgl @Qﬂ?pl 16heay duder arovilevstajiss informhativadban diatchvighadsgratrdl

poi nt -t o- t o i see above). [001661
Ener gy coﬁ{sahl{r}n ng e%%se%&iqgégmﬁaﬂﬁrgtnre&q\é?g‘sﬁt%g’rggg%wé(1 04 may have varyi ng
10 | eugl s{8162]pkrant hxpactiof itpedsént greacténn, Aopd mamdesnaind. 108Hecoupledlta t y

i s AR DR b el B SR DAL e it BR Ve Seme e "t o1

- heaters apémiie®le cBLstRptivH (O Sdatdver Opedadrided pailod, 813.,Q5 oP26 mSiuad € usi ng

sensors or, tiners to control their operational state. The nodes 1.10
" time 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 comrmunication with the gateway node 1.10D.,
The gateway 1.10D may query current accumulated consumption (kWh) from the meter
1;30A and/or “instantancous” 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-




provide an entirely new |l evel of intelligence to each end ﬁwm 8 and
are designed to 15 be nodular in nature so as not to burd% e poi nt
control with nore features or functions than it needs. [00167] Nodes-1.10
may be designed to retrofit existing devices 1.08, as well as be fully
integrated into the end point at the2dine of nmanufacture of a device 1.08.
[00168] In one enbodinent, there are three types of nodes 1.10: a | oad
met er i ng AendemingGleticd 088 the abdlity tointarcoeminideByvith e atitoagplymhtindf node

1. 10C, as |l _a .gate npde . . Fach, type.of node 1.10 has
comon balsn:al\(%ssﬁga%tftr g@mgé: S W%Ya%cgg%rﬁ?q]ao%%%%nﬁbcoﬁgaﬁpo £ JPR™YE Phterf aces,
Met eri ng operfionilictficicnotifletd pdimtaevibs|1M8) groffd @l &filpofii devied afd the ddliralr €
designed to | n¢rease the operational efficiency of even the nost

ntel | 1 gePHPPLIRIES ShIEIAEEPLSSS bR GivEIEFRSie e POIRh RAPeAgS At e GUTERE | ¢ e

“utilisy” aedRRlon the?e"}xti?erb%%)ﬁlybl@ﬁ cdubled WitARO RS Yo hilr itIBKdrRtbnith adRBSI bl e for
the end use device 1.08 to performits given function nore efficiently and
econom calf yanaging arbbalamsing gyerald demantouietha deliyeiyspstamie Bhi infergation ocessor
2.02. In @g‘q ' 021 M. Cropr ssor. The
node 1. 109%& isﬁ%f;%g@%heg &r‘r’gﬁag% ;B/Sja 3'5\8/15 g%ﬁﬁ%ﬁ%ﬁghsség ’%@nt%ﬁp @QIPQ@?I e nenory,
for st ori togmytipgnamnanbl natvheseelaticare). as needed. Each 30 node 1.10 al so.

i ncl udes - conmuni cati.ons 2. 06.channel for nmuni cati ng-with 25
seP 2006 (W8N HavetSiauaR A icen L (hamdyLt Brfomessie 2 gy Rt CHTE ons.
channgd 218s BRYpdRRioRAItiENigehce NAPHNNEQGnA bt Wil LOKEmESIeORks A0y Sui tabl e
communi cations neans may be used to comrunicate with the intended device.

For exanpf8ge {IRe fuRer SRsiey SRt irefdgraian ubitaniepmbedded Figromrerppge a nmeans
Lo comuniGi® ibilp Abiek Reet: ek Hld BoPo M AN SaESn & 08. The

‘progr anmi ng devi ce may be used eit manuf act uri ng of
t he node ¢n &0ofHstaensing eensors ootimen b eongnabitheir opsratgmalstatd eThmoebdes| 1.1®. I n one

enbodi ment, . the pr.ogranmmn evice 2. 08 is C le o the node .1.10 through
o e ommunp eyl gn BRaEl BT AR AReEert R s it B bt A5 PBRE A dhannel . 06

may allso bphrodukeiCoirtBe aahotad buleh e gall @id\tonesiavith kol Rxdieelort he ot her
nodes 10 1.1 0A 1 10B,1.10C. The nodes 1.10 may be connected in a network by
the two ctions haARdt 6585 ons channel 2.06. The network may either be a

wired, W [goh6sS No@s 180 e HRidREshe0 & MRbH exIsHRd debicet N0ONS vRBRERL fufl the
PO etated fnto the end point at the e of manfacture of & dovice 1.0, -
[00168] In one erﬁbodirnent, there are three types of nodes 1.10: a load metering node
20 1.10A, a control node 1.10B, and a Ioad control node I.IOC, as well as the gateway node
L.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 .10 also includes a two-way communications 2.06 channel for communicating-with




with the ability to nonitor and control the operation of g$ S%;@;DO
di stributed generation 15 resources, such as a photovoltalrc ne1 (not
shown). This permts the system1.02 to dispatch on site capacity when the
demand and economi cs are favorable or the demand exceeds the supply
creating an energy shortage. The system 1.02 may do this in conjunction
with any other utility resource such as natural gas or propane that m ght
be used PHerOWMPPnausdn thegpsi¢nsd.02. Ohe Comlsn@bmllﬂ@gnm& $®mah@r61®mtanced by a
node's 1. ot her . simlar
nodes 1. 1%&%?9%?}%?:&91 gsosgntrol YS%EM rlrﬁ&lpaé%ﬁ\ |gura |obr"13 uc?‘r:':E fnanagerrent
node att actremumicate eithythointénded ldeod:el chbmexraimelesy!mttem wdy @3nmlicangnd t possi bl e

for |nd|V|duaI es 1.10 to | |ntI share the . na process
anong nman$"4aei Q@g TRYORIOVSE 1y TGN %G GRPDLRICHE W g‘g‘gﬁg%s ?E&Eé %0 naintain
the oper progﬁﬂmhﬁg @gick Y8 OThd it r@’@{ncéﬂ DS mdy Bhused cithayat @fch@E ospher e of
control, e.g., a.plurality 25 of nodes 10 across multiple sites, while

managi ng f"@’@‘éf?“‘é@%@e "c‘)ﬁ"elégﬁﬁ?ﬁﬁtﬁﬁ’ @Pﬁgﬁéaﬂ%ﬁﬂ%ﬂbﬁh%ﬂ?ﬁe {48 Bnd use
devi ces. [QO0dd&ddithéht G}H@FJ&E{anﬁ-ﬁ &fzﬁ & o%ﬁ@ﬁcﬂgthls &N ﬁgﬂwrmgﬂea system

1.02 permts conmunications ou e custoner sit ermitting
i ndi vi duaForﬁ@@ESaﬂmﬂS]@r&iﬂotahOW)uﬂ‘ab twwwayfcommgscamo@@hmeb@@“mgaahoon to

int erconng{%gl@t o %faﬁgﬁ%ﬁe[o GROt agewaﬁm n@e \A{F’yg n%}%r hg}h'chl éde but ar'e

not conpani € or 25 SEP
2006 1@7 Hd0AAsIOBfl. meﬂ‘he abdee 1. 19 th@sbeodonpéitddt it aqfetmﬁlbgttthmmsjer t he sanme
owner shi p, ener, :lé(:]éyﬂ,grokers ener% and utility service

provi ders T‘HE‘B%QH% an ‘3 -arde dEMark ynay iBER e Asvirgh SRSt Gh sub
~stati OnS,cdrﬁtﬁﬁkﬁfﬂeQﬁjrpn sub stations, Gas and Water well operator and any

- other point of control or management or service organization associated
with the [891%H: I opegspect afdhcamesepioinmntigetheeodss 140 grovigeiths aygtemded? ver y

Penons S8t 8 to ldifdriath Sl BEURIERRM e SRR T O Udes 2

two way communi cations channel ermts the n
i nt er édmiesdwressesuph gha almyomthﬁersqu@n ot eh:ovspm ﬁ’hs pemhilshthe sysieg h92toem 1. 02.

102 and- Soganeon 8 bl B i raitd o P BSbEba L Romed 1. 10, &

control 1léxcagrigatppin cﬂ:@ﬂlrrg amrcnagy Qrdrtiéle TRl Rtteinl KO2 aihyedetgyior utility
supply point associated with _ the customer site 1.03 or a control

conf i gur atFHCuoRhIh &y ‘?Jfberé’f‘hﬂ’dﬁ%’g‘ffﬁémh PERtHal SAYHE Prapyat @‘Fﬁ rpighbbe
I nt er conngeliso Sdvidd e 2dieties 1.08. Phis bRy eflthdt AnBlctt B d 104 QM. 109888y 1. 10 and

related supply, nonitori n? confiqgurati on and nandagenent points to create
a se céPe WbFQjEFPl“B‘é%e with a plorality of ofther 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 individua! nodes 1.10 or a

plurality of nodes 1.10in aggregation to intercommunicate with other control points which

30 might include, but arc not Jimited to, utility companies, energy suppliers, other sites or




communi cati ons channel over which broadcast, point to poi g%sgp%(@d poi nt
to 15 mul tipoint comuni cations can occur as well as any he

comuni cati ons necessary to performthe energy managenent function.
Because of the plurality of communications protocols and physical nedia
over which data communi cations can ozrcur, nodes 1.10 may have nmultiple Two
Way Conmuni cations Channels, permtting the best nmedia and protocols to be
i npl ement g@uRse sidds ether sitheordwdity dcbpamion wsiat the s@te $\Ofetshdd, eMitgsharslpeci fi ¢

(i beusnog il RO oty 3hg SEEPL R RS RLAR MR A Rl Shcous

power bei ngdmteds; drmlmﬂom mbtshﬁonmetrmmds@ewb&aadnsm aﬁﬂWaf@Wembﬁdﬂatﬁlet erm ne

t he total power el i vgred o the nmetered device 1, 08A over pr edet er m ned

time peri a“%oﬁerpoi’% FOngg! onfpqnageEent efﬁ%WiCBQ@aW%ﬁ‘t’é’F‘laFﬁﬁc‘ﬁ‘S@I@“th theoA i ncl udes

a met es i NGteTUAYIne edd Béintdivich of ®e eﬂﬂx@ﬁﬂln?egy h@wbQeRGRyied device 1.08A for
€

measur i ngWBower delivered to the netered vice 1.08A." This information is

rel ayed t WPHF AL disuised ehpas cadhede L. l(b@clédeér&twm'aymwau@whmmﬂcau ons
channel 208 ificf Bl el dotie 91 Bherddrth&illade hn ab'oRES om?gbg& the
met eri ng nodul e 2.10 i ncludés a metering processor’ an e

cal cul ati W@hlam symmriloﬁg Tpm\zsﬂcrcdamamczsmn Imag S editmahpoteer goowedthmonsunpt i on.

- 25 SEP 20 8 175 t he dule 2.10

i ncl udes grgrg S% g@% 5& gué?snoﬂg?‘g dgtg’ra}"g’ilﬁa ??%Wiﬁsﬁoﬁg# ¥ G easuri ng
power l@lel agga;gaﬂmtpem( aranfducsree pofeliesmeatad acitilidanpse p&npa%soc{a&alﬁﬁ] Wth
specific reference to Figure 2C, an exenplary control node 1.10E is shown.

5 As di scti§SEtPassikel- %ﬂbﬂ%ﬁ?#@ﬂfl%ﬁ@nim%@qﬂg OLBARALEBER FAINF ofhet he

cont r ol | -eglseh@vi28ndrcBfhects kifher H@ec’tl& biakirlies Ef@%ﬁgf RBiks 1. 10h8a @My ol node
-1.10B is coupled to the controlled device E by a controlled device
conmuni catupplismenenng copfiggratiqnrand manageinsai prinis to maee a wmemblqunwe 1.10

i ncl udes y S nect pal dIS onnect i ng
the sontr ahugesfBiCahgyticl Micr By REaERTRERE iR cfoe 10
contrdf nwmdiépdintdnnsunicatiensoman nexmt emlwélbastahg omemdhﬁhdrmﬂud&\m&ﬁszﬁy th. 088
onboar d con rol,s. In this enb di_men the g%éa 1. 10E directly
control s It)""’n QT8 fIG SRpHEY agpE AT BFHCF‘O °ERpse 8 F(P % iy QECONERICAEPAS Y ¢

speci fi ¢ pebedleaiehycal irgdia 6ve MihicARlaRXSRLREHioh O 6@k Hoaks 1MAMBayl . 10C i s

shown. As_discyssed above, the |oad control node 1.1CC perforns both t he
met eri ng have multiple Two Way Communications Channels, permitting the best media and

protocols to be implemented to achievé 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 metenéd 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, suchas accumulated power consumption.




15 function of the |oad nmetering node 1.10A and the contrgg g@g?q’bel%
Thus, the | oad control node 1.1C0C includes both the netering no e 2.10
and the control | ed device communications channel 2.12. [00178] As

di scussed above, each node 1.10, in its sinplest formincludes a processor
2.20 and a nenory device 2.04 w thinaghich control logic resides and runs.
~This control 20 |ogic, processor 2.02 and nenory 2.04 provide the node
1.10 wi t h{0OHZS] necas sabydiment| tlhelme'tdﬂhglrﬂlddg&rmm mﬂudlmmmgﬁs bich aaesmai at ed | oad
or generatl on_resourc stand .al one p unction with a
plurality™8F % Wﬁ%&“ﬁ’i‘fﬁgﬁerﬁ TOTFHEERS B?l‘ﬁe"af% ‘Wé? r %Wi&lﬁf a5 cat i ons
over the gorkenags ed device communi cati ons channel 2.12 (for control and
| oad control nodes 1.108, 1. 1%‘; and over the two way conmunications
channel 21088761 JWith smysifio yeferpnce frtigurp a6 angxemplary spritd pedei IiIBAs Shown. t he
gat ewey N9l slud CDBG, Sro¥Bntol AEAM 1. 1R is GOI:b BlnuBPAE cortolid G Lo,

i ntercommuni cat 1 ons bétween t e ot T the custoner site
1.04. [00180$ llluatrfacrbﬁmtmdlmlpehﬁcomfroltnbée pﬂ&fsmbuplcd/tenita controlled déviceal i ty of

d 1.1 i ch b d | 04
mui ¢ pi e GPPLEY B ioRPYed dRys® B imads Shaggce Ch kT et e g °°°

cont rol ofonabl nb@:OII 1punibﬁ1dd:sno& defrhére dreB9O Qi@ Pitiotnf 6 @fhREtingl Andoool 25 SEP
2006 29 punps in M in_a defined geographic region. For the
pl ural i t yHiFOTRREHRE t*f %fm“%i dsvicg | 1eD8Rofem RAMHEE h Ivagotiss embgdimesiiaghenode 1. 10D,
may by chQsgpl &%ctlﬁ@1ﬁﬁt@¥c6ﬁﬂect%@EHtﬁQ!:onuBﬁgc?dev{cQ’gjl%h ohPoRRG&nGBROH ment of
the present invention, the processor 2. and control logic 5 provide the
node 1. 10thwepwoﬁlmnbﬂielcmty01ﬁl@deslekﬂibdlmar erltrslschﬁr%@mmosoﬁhecmr&)bgbr ation
. should bg 9?50%5 on commuands received fromthe central control node or

gat eway noeae either wwthin the custoner site 1.04 or within the
, aﬁgr egat i [@ﬂl'ﬁgn‘gfﬁtﬁlspﬁzmiﬂﬁhra@ée folFeg1ee DD/ @i exemplmfynehd deadel, nodad. 1};}0@ g manage
the associ ate vice is control_ state, =~ Each _node 1.10
may al so YePGr tb‘s &8‘&53?%é’°§? afF"ui" gfc"{“ﬁ@ "é’ggéépgt@g"%?"@é the geeriigei r ener gy
10 usgge @hctmnhgrth@rohdl brdederiG® RS 6.0 8nd BeRokiRASBE: PNOBEGRL, @¥BB4d from the
net eri ng nodul e l&ﬁ) to the assigned central control node 1.10. [00182]
Under t hi @nighradgd G ispludesthethiig anctaringomedile B0 eadbadenirdleddetiere cent r al
mast er CO&UnErHﬁm@a%ﬁQch%M 249 the lowest level of control at an end point
within the system 1.02 using, but not limted to, a tree and branch or
st ar net Wi®fk78] hédnadparssedabpve baeh node 1.10, in its simplest form mcludes a processor

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
intelli gence 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, ¢.g., control of all pool pumps in a defined geographic region or all pool




15 architecture dictates, to achieve the |evel of controhﬁggggﬁQ$gﬁfach sub
level of control would receive control paraneters or co f its '
subsequent hi gher | evel node 1.10 and would either directly control | oads
attached to it or conmand nodes 1.10 subordinate to it, to achieve the
desired control or nmanagenent state. 2Through cascadi ng control functions
into a chain of command, higher |evel nodes 1.10 can nore effectively

manage 20 PAMBS itrBRQGRHM igadetinasl pographig repiont Farrfboplinrbnichgodss d110ng
limtations; i ] - i t nagi ng a
SR RS TP G S B,

" the node hod®) operating in a cascading control network as described above

| d not imted i inits.st t d 1. ld m t
Gynam cal QR R SRErSGi v bt iR Hogattr 00 ARl e cascade

st ruct gr e peaid2ahe@dei1f106Hifh tRe ehilityGO BinEOhE b Cirtdt &0d ofb@edtioh Biaald Thi s
uni que architecture permts _each node 1.10 to have a custom zed process
control pr&dRsaf AfaERends eeRiyeddrom Hiecenira ponirol ngde snietigv it 0de & EP: of control

-and inter %ﬁﬁér%hi’?{itﬁébdstbﬁne@ﬁt%9§d4%%hinctﬁ’é’agg{e AR YheeIPAE Lékral L O be
designed to neet the nmanagenent control oér am obj ectives. [00183] In

addi ti on, co#ieol plode esgwpeldimpnagedhe assdradiehdtvices . Oebasehen bis cgrirpbptatei on poi nt
under 30 t t ] ral 1.1 0OC has
15 oun o RS0 ey e ios3 A 60 ol BRREAN R PIS skl ©, ) 0 e
i nt er dOnneasdge dr wihdrtutitityeomodetidn h@Bbdsed OCneaseemefidronctha treelihgxlodidy i ce -
communi catj ans channel [ 2.12 to oVi operational state and control
commands, 2r]:(}ﬂ t‘?:lﬁﬁ@f‘f‘b@?‘f‘ﬁ?“ﬁhﬁmfrg _oéif??gB'erati onal health and

. per f or manqeu18a AUndadisoafi MrattoA tHeldoBEsS1. 1008k bk cRThdedSrdi® el @hdrgd OF
~controlled and netered device 1.08B, 1.08C being 5 accessible to other

nodes 1. 10masier expfpkRoint dewrisrihe lviepidevst ofipepisdh pleanehd poipwidhindssriea ed with
the syst em.c%-&%, ,Bé\ﬁ]ﬁdttlﬂﬁfcdﬁgrg%e 4R pRbher bR fhwb®, RARERC 8&&%%@6" to the

network, throu at ever ta transfer neans are nbst suitable for the
dat a tliype amhdeqbure diciatss, toeachieve the 00EB 4] coirolhiesiedde rEaals eutt lovdtiof ool 2C and 2D,

to manage .t he, operation of Dbasi consupption. points. like nu not ors or
eat | ng el SHEHEENE R RTpEomgtas ofror P PRL D LT SRR et SePPE Rag oy
contr ol | edind ivbeldedind Hivdctly @hetrad foaiO@dcitdnd it 6t coronkiid hodddB, 105utl@@Ena@y i ncl ude

a mains coupler 2,14 whjch permts the control de 1.10E or |oad control
node 1.10¢ %™ %9?"(‘35?: H‘ecf"w&ids‘f?ﬁ‘ﬁﬂle‘&‘tmfﬁgeql%&aﬁ?r, nlg@‘i’i@%éf‘?%ﬂ“%&?f&@?t y to the
Mai NS - or  dingckibhditiolaRaif Of ¥eHikand| Richdriiével ndbd 1.10/can PhRlsrEdctivhplaige gener at ed
by the end device 1.08B, 1.08C. [(%0185] I n anot her enbodi nent of the

preserf0 i pdHilitpAf devises IHEuthoghaneentarigg pealing 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 “grdup” 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.
[60183] 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




15 program woul d be capabl e of receiving and processing d dent of
specific controls froma central control point and at a ?’%aﬁ?%em

nonitor and control the operation of its associated |oad or generation
capacity based on, but not limted to: the demand for the utility -product,
cost of the utility product, congesti®n levels on the delivery system
and/or their associated cost, for electricity it would at a m nimum but

not be 20 Proceisetetof showmrvhidy isrigtesroneasied widnie, node drl ORelv G pvegilncy ,
vol tage, apgfiod fkgwébut %dnic'a%én@l%han%’l@ Zatﬁ *prol%ﬁc dégntamgdai'}tﬁt@qﬂ& Qnugps, steam

or water, 1t wou |mte rmn I ne pressure,
anbi ent tempmamswue daglﬂosacmndudaaroﬁeaubm Beaamdldimrfemnnnedﬂmanmm operating

node for its,.ass ed | oad enerati.on reso rce. aneters from
oo ur o i ey gl o BB Al GRS e SR 0BG st ed wi o
the ut il i tayceshtd doasther Bk @D o2 ondéPdrindtaktbrid gor ddasud@a@S nées bheiaat wor k, the
node 1.10 woul d mana?e its associated consunption or generation demand and

| oad on t Neh pystepy 10 Earieifberydisggicise f franskeE Eopefieh Egemyl toHh Ry Py
par anet er $n L% WO dh&?raﬁ’d?&ﬁi?ctahsad?e m§§1!9lmabl%%rtﬂ% dak ts,ﬁmughmﬁ gt rol point

configuration interface 2. and report any and operat onal dat a,
st at us andd8#dWitho rﬁcrcrb;acﬂa lfxgurgsn éCoananID,t tOptnen@s sﬁbmoatreubmhbamrsenent

d h I
cont i gur aePBRPHR B i Db A e L BRI T ™

poi nt 100nfvhlgeisatliap Conitralied, thireentl hédeiod 103l contidliodeQUOB, EC0E/RAY incload ed on a
In.both the sinplest formor the enhanced

devi ce 1.08. [O@é
i mpl ement AfMaHY CERiETe Yrhisdh pegpitethe conggbiiads d 11 6B optoad erpirel node 419G ée cont r ol

poi nt's, tReach Bgﬁl*ééditﬂ@ét t}l’équﬁzlsorjgeé&atﬁﬁ%a AP ﬁ&n@oﬁﬁﬂhﬁ&ioh'n&gwo?ﬁ‘e
operati on of the associated |oad or generatl on capacity to shift, reduce or

+cap’ demandordhe tulﬁlthd@rqdv@rUyﬂdsqrﬁemt@ibythe ervederine 8.08B. h@¥er at i on to di spat ch
the avail Eﬁqﬁ?&frﬁg&ﬁh&ycgﬁ%m@r%?opﬁ.%ts;{résgﬁ %%H?igg ﬁn%oﬁé-'%&qn%ltl & bptegrity

and relia rver ggeri ng ararreters
whi ch lﬁnclptngmnbmoublrlw cnphblb|umreced/1ﬁgoandtﬂiecessmmdmﬁ mdéagn,dcmthﬁ spedifid demand on

t he deli ver th real, tine cost of the ilit ef | 10

oy ghe ey COMT RS Blor bR bRl phial R e ol apepdt andionigehthe s

oper at i ng op&hteImasF iR abokiafed 16Hd drienagmaChplcRAbAs8@dn, Hut ﬁ&ﬂﬂﬁ&:ﬁlr@ﬁh@our ce, the
total demand for the site 1.04, the total demand for the individual nodes

1.10 wi t hidpmand farfhe wijsy eroduchigpst of gy arofeqtegngestion louslstondlie deli¥d®r s and t he

hi storicalg M%&ﬁﬂﬁ%&@&%@%&%ﬁ@ cﬁ)h@ wo'uﬂldétvd SHAhuR0HR nb 10 and/ or
its aggre ate group of nodes I1.10, individual nodes 1.10 W Il 15 deternine

t hei r 28pt ilimited ppcaitdring deendaesagy. sige ey feaquengy.| voltagpeandfer atiseitflitigs soci at ed

| oad 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
measurenient, 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 corntrol point
configuration interface 2.16 and report any and all operational data, status and conditions
back to one or multiple associated measurement, mdnitoring and control points as

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




or generation resource to inprove those operational and p
characteristics. [00187] As discussed above in one enbod??re%ﬁm

present invention, the load netering, control and | oad control nodes

1. 10A, 1.10B, 1.10C conmunicate with the gateway node 1.10D through a
wirel ess or radio frequency conmunicaitions link. Wth 20 reference to
Figure 1D, when a node 1.10A, 1.10B, 1.10C.cones online or powers up,

i ncl udi ng@'ﬁio’cﬁ’iwt cmﬁmmnmpnmﬁm 2t1hds G ot outtorreRiTReatad anGGiavise B8, ng added to

the system 1.02, an initialization process 1.32 nust be perfornmed. In

first step 1.32A, the gateway node 1.10D enmits a beaconing signal.
- General | y[00i86] Detiotiviy singdtst fbrivioDileeahintedinplemennitivs abdve cbemcatherng si gnal .

In a second st 32B, .the node 10A, OB 1.1 ei ves 5 the
beaconi ng ¥ Yh éﬁ’“&ﬁﬂ“&ééﬁ@ﬁgﬁi]%‘ér\tﬂ?}@‘ﬂﬂtéTtBT d@%%“%%izﬁﬁeﬁ% ble gty a third
step 15 32€sntrolling titasherabed mhd ﬁbéda@éd lé&ljor]geﬂé%mniha%]a@y tolshikd Gedudd st he

networ k of nodes 1.1QA, 1. . 1 OC through a handshaki ng routine
bet ween t FPé’ dsmpadanthe éeievew sy@nézﬁw theeasp eagens@nwgto dispatch giejayalpble. | OA,

1.108, ity QR lg%leei n zin'&%d gﬁﬁ&quﬂﬁthgﬁ%a&aﬁ%ﬁﬁ bLIHERl Jivg‘gf tthe

control an [ oad contro are connecte he whol e
di stri but pxsigre tﬁmﬁniedn tugeeting p&lmnmrs waugh ificla®: buThre n@3inSER tR0BBimSHE cont r ol

and | oad d recej.ve d tr rameters,
- and P I\} edu '@aé}dgo Eﬂgeu% wgrﬁc’fy ?mTtpggﬁafhgle&g @elﬁg}%qéﬁ? %@D. Based on
‘the riecewugﬂtedaﬁoai; of @iBlivedy lmﬂmcaﬁ@tcemg?estmdblmrgescmduhﬁﬁmi persignpt r ol - and

| oad contr.ol control operatjon of the associated

d
devi ce 1. prack fer esféé]e aW’P‘ﬁ‘eF‘i‘r"gr"éﬁ rHign soyes dedetal Samand foniPesiBt t he

.-system 1. @©4aﬁﬁ| foBl deRal $REGEfihGivideMSHRIEN. 19 HBhinl arﬁa T aEeegioQE“CG or hone
2.18 will be used to illustrate several functions of %%e syStem 1.02. In

the il | useremalies bk teaber factor cang ghechigtod@l juprge @d@éﬁféﬁlghmattn@é% the. 20

coupl ed tg,dﬁ% { n €116 8R4 lé%ggrggag%g{s}&pr@ o mﬁgl.@?&%scﬁgl R94e; 7o oA 1S

coupled to a house nete ouse neter 2.22A could
be asddci detehing tmhr pgumnm epegartaxgehqumrsncedxﬂmtiﬁ iopc'trhty)hmms)cmmd lowat er .

Ho f trat t 2. 22A
as\é\ﬁ\é?;t egrrge%e ﬁon Iicsoufcrc |t%1r?%§§‘ffr ?%@B%&“%“S‘ %V’ﬂé’c %W%H“Sfeci‘gr%c %rﬁsélcf "oad Irr;terl ng

node 2. 20{B0a8T]i F\@rcﬁscﬁméﬁ atfoRP G tofie Tch@o&iﬁieﬁﬂ ot SReseRNHVERRTO Ofhe Qbad
el ectrici %{c&The I 08 ter| ng_%lnode 20A neasures and reports total

consunpt i Eg’v@ﬁm ‘Pf'éltcé’ﬁ ogEss L-d@Amh 0B Hel OCecammwictirawit syt 15
consunpt i g:new:sy fdat al10D E%ﬁghei WREISss of BRIid Rafle B BhhiigicRAHR 1k 2R TRy Store

interval data

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




in non-volatille nenory (see above) in accordance with indﬂgtq%l;,séoqﬁdar ds
and system managenent requirenents for the entire home t6 other control

nodes 2.20 within the home 2.18 and/or any other node associated with its
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 | oad control. nodes 2.20B, 2.20C. associated with its

“heating afeitrg] anddeaddionireiodes IR, dndConey reestierdsta, Forgrol paramel®, andvi ng
, . 2. 1  h
space, | -?ROGkEngvé %&EdﬁlE@@&o&EMﬁﬁé@’?{oﬁghg gééﬁ?ﬁﬂgdcmi@.ts ;l)%%%afn&g.wfo Ing the

second fl oor room space, i . oor 2C. [00192]
Thi rd, f otec¢ivedaduth, Corfttoh phramctes amitlioo behnddeassth caftiyl afd 264, cotr® Gledar e ‘

associ ated.with .25 a refrigerat freezer, 2.22 an el ectric water heater
- 2.226, angi@é\/&e*qczlﬂﬁrfﬁm(r?lé’lpgﬁ?{ﬁrdoofrtf“’r ?Sf‘bcé’it‘fddﬁ)”c%??%ﬁ respectively. Sixth

- and seyenjio1$9) avith eiérendk (oEIES 28, AQoample 30k AsRm BOBYpliat ©d spdciife a roof
nmount ed phot ovol taj c system 2.22G (conprised of a storage batter bank and

i nverter EHIPENT Bleoke GaRtdeact Adroxsdel 8 tlig vise tollyvrasoiey el flengsietett for up to
12 hO!JrS)he%ﬁ%n@_l.dz.Sm\eﬁéihégtr_a?ed%ﬁidodi%énégxﬁ’g&ﬁ‘gﬁ.18%{ézddQQ%i lodRidlH the system
1.02 will work with any "utility" provided product such™as, but not
~limited teouplgddo eighidevices@iZetric or steam for ease of illustration

~electrici i tLLbLY.product bei used | hi.s exanpl e. Each
node 2, 2ol RR B BBletoe b L R BRNE 0 BRI Tl DR, BB O i ot o
menor 0 whowsé nielre 220Atdoald Heragichadf with thenud @elelc DodBr EeldtaRey), gaddat er m ne t he
opti mum o cs for the panagenent qof its associated

erating characteri st
| oad or g@f’l‘é?‘ ¢ ergrgb%?‘f%? Oftlbﬁsi@ﬁ‘]’“’lﬁf?_ W_f?éﬁ BB AL20AS "’tsffé”a&desenjt
i nventi onwitA cBakfWRIRREE 0 ThedtbriBRY 1 Theildal 2R rink Ao@UAP G AbRitdrihdPr em se
‘nodes 2.20 and consolidate the comruni cati ons process and/or control

pr ocesseseRpisihe fpigtiousespaiumptereel cleerigity r The dad ckaipg Rolek?0dimassuresy or - -
indirectly,.q ek ggﬁg@ C ed in a
net wor k ( )e{l'}sd %%%%8?%2%"%@%}@?&} B%lg aﬁ%‘%%égiggfoélgg&naut ono@féooﬁg a(3;'93%%1%1equi re

di r ectl5 copemammdgtion én whedngetheimsire, tiodesdanétenmginodd 28@A miay soredntemnbdati ment, t he

des 2.20 include basjc |ogi that, if the 20 i d fromth
netvor k. ottt ifeanERos 48Ry By “dBtnear M AR b B Cont | nue 1o

net wor k elt W

per f or m t h@hdgerhént FegB@GEINBITor tAdchiPHUMcQs bier chitfsl hbd¥a S. 20Gvihpl thdhahe: t hei r

att ached I(fgds (;)erfo nmance baseg l?ln the | ast known conditiqn of their
 associ at ed 1oy ragy BPYe asspgiafed with its 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 ﬁrét and second load contrel nodes 2.208, 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 arefrigerator/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. |




[00196] In its sinplest form the hone 2.18, may parti ci pf%ﬁﬁ] nunber
of conservation or demand limting prograns, i.e., Power T n&ﬁ@?&ogram;
“or PROGRAMS. The following illustrated how the nodes 2.20 may support

t hese PROGRAMS. However, 20 the follow ng should not be interpreted to
~limt the present invention to any sa&h PROGRAM [00197] By its nature of
having a processor 2.02, nmenory 2.04, netering nodule 2.10, nmins coupler
2. 14, con{#0393leWhde thespstarn hiiwilbwerk with aphanilief pRvided product siech as, but

conmuni cat j.Qn nels.2.06..control.point nfi.qurati.on interface 2.16
and the ag?ﬁqirﬁ?%g@%ag “Zaécﬁh%rﬁ%ca(frg Rt 1T &Ra 0{:]@)@? cﬁn%’é %Ctgﬁig'rlﬁﬁeooﬁéi and | oad
managemenutiiy peelsstdsingmesin this pranipd. | Each@bdend0 pothidtexampledanag@ol. 20 may be

programed and configured tq rforma . plural.i of control interface
Punet § ons e Sherdih i e mding, varbioh comrl FeoBiasi B g 20058 0g) For
exanpl g, &8 (HQARRPmite 2 GPIMBR peRfihe hLskidRt& tpakk kademeht bopd Cap 30
Program The termload limt or |oad cap may be interpreted in this exanple
to nean a2$scimeplopdopeengation apecityy cap on either the KWdenand or the total

cost of O%ﬁ]gﬁ%ﬁ%&kﬂn&gkﬁh@@%iﬁyﬁgb%ggﬁte@W§ h.ﬁ@lnaﬁﬂ?ﬁtﬂ% sage or

econom ¢ process. Becau Ion netering capability of
each nodei®ag@2@gatn theipramisdnddes .29 andrmasilidete éecoomuoicdddra pfacesnandfer suppl y

chai n seryi it, the.node 2.20 | abl e qf i eci si,.ons_based on its
Core or | EoRBhbhpserBabPedEruis F20 30D offer Rt AR HEERR A oi pt 1
tinme. 1pO0iRIYsidmdee. a Load Limt or Load Cap Program the custoner would
commt to_naintain their total demand for any "utility" supplied product

to a maxi M#YHe b haedes g conggsied in aﬁeg@ﬂé&%@ﬁwﬁm ﬂ":’f’% YUPP PREFAIC Under such
_ & Progr amydBfortdiSily WrekqiRUiftc P ommstk 86 thinge dhdd bletf@nkiddfe. Wbhd | NCTeases

~as the total demand for the product, increases. 10 a result, the

cust oner thbedimenidhrerrdeo?. Ahingltds hasit ngiorso denid the riode 2129 Isaevepsdfoarthe woul d have
a much |l o . r Lt of  "ut b g3y o t t han one
fhat had Sevef @ fchBRuPBle s dubeR e fide LipwaRoRONE o RRRITRG,: 10T, O
such d5pr agnapemes ahéh adonisaripp faretiens of optinite theit ytached dalde psforusicebspdri t t 0 neet

all demands _on their syst.em and therefore.the eward consuners with
consi ste_nf’fmﬁaﬁég‘é%v%‘t?ﬁéﬂ%f)&g rﬁé‘t"i‘%‘?‘ﬁ‘gﬁWf‘}?ﬁy W8P rates, 15 because to
neet thei (001960 §baympliestN@Emhaiend: RAYe ni|i fr@dighid a8 Gy NRRMHEY & MAr gi Ns.
On the opposite side of the scale, they charge higher "denmand. charges" to

t hose who SeREeBHon oRferawe lipHidng progsares 1.e.Akower Sedng Rrograms eoPRIGRAMS- | ower
their costfeRyidiRidiiiRinHed §o@ 1EHdsH B Hhay support thess 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, controiled device communications channel 2.12, two way
communications channels 2.06, control point configuration interface 2.16 and the ability
25  tocommunicate with and coordinate operational and load management processes among "

a plurality of end points, the node 2.20 may be progfammed 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 .




and flat |oad profile. [00200] In our exanple, it will be pB& at the
custoner has agreed upon a maxi num 20 demand of 5, 000 Wa?tg?%r dv§1vx,ith
its supplier, the utility. As nentioned earlier, this demand could just as
easily have been a financial limt based on the fully | oaded cost of
delivering the utility product to the4point of consunption and may be set
by the owner, custoner or any other entity associated with the site 1.04
wi shi ng t dnedrseppmeithesthe K3 tlerodnd op thertotahmmstuof iopératjongnadiing-this e28nfl©®0201] The

gateway n . agt h ekeeper for usage and itors and reports
on the’ contfit AP ey il of BAOREP S bptSt U RePl PERe Bl el " The

- gat eway = naabtering c2phbilioyibittalienode 2{20i mid iR tabilityriotreddive @corfonsit dgh fropahéit node
dedicated to,jyst this site %92 as %?rt of .a free and branch control

conf i gur at TR I e hegieds - A s anghicef W@“’%&?‘SISFS based opjrai§at e group of
hones 5N @ombabtidieiswillkes tH)oktisis ARUMNG at ilyDodrianAy node 2.24 will 30

noni tor and store consunption and demand information and report it to other

nodes 2. 2600189 &indera imiison hoadrfeamBrogesik th eusiomer oulsbpmnmit 18, as wel |
as nodes outliflgek Qﬁal'&%ﬁmd%oljaﬁ? SHf ‘E’%@? ied gx%ﬁﬁ&?d arﬁ%@ﬁﬁldeﬁ%%qe\fe?r the home

- 2.18 or aggregation group, energy energy brokers, energy
- servi ce phpderdaragreenSO withathd sopiier. Undehauch zeRtogrgmrths cushsmérheoidbal denmand

for the h 18. roaches. t he agreed on ener consunption, limt of
Sk, the PABEC S OH BB RGABET Bt & T GU AT ot CHREoGHr BB Rofb 2. 24 over
the tv0 wayesultah@riRioft thaiBanafans flamiadn BBir\dOnid i e fleE@tMeghuR hade M Ni MumM by
either the individual _nodes 2.20 within the hone 2.18 or by a central

aggr egat i GRPUB RV RVl Rtedendolt Bty niypdickenaymesihan ang dkay hglersh¢ anet er s
~provi ded tyagg gﬁttbn{%%@ Beaks A% allE,R U RO R sh a RO ICAR L SHHERLE 8”

“interface 2.16 or master control node paraneters provided to an 1

aggr egat i ORtlEpnprPdIctOES commiug meeha!l degrndodn their aystepp and therebord tay i nt er f ace -
2.16 the 2L AW n I QCESS ul d be

it o od OO ShEGHER 9 BTl ifaiRt PRARRRE b BRSRER Y rledlt | evel s
of actliSon bamyselte nicalebeir teads theludomat hevettohale mbérvain thrgekedriezmagingrowri ty

sheddi n ar aneters i.ch |d resul.t in.the |east inportant. load in the
group tg crqu?%eéldf\ggh'&s‘f%%ﬂ}eﬁﬁ%afrg%lﬁg'i'elf 6‘?5%3"3??‘?{6‘3%% P%ﬁp@?otdot'}’i’é resul ts
fol | oned hyandgdeehcSoalhsagen] duytoitd baT loleMBdiScowk binBintaieng @Hdistanpt i |t he

t ot al demantg fgr the site 1.04 was reduced to an acceptable |level. The
reverse pPBLEYdOIROGIRi tiate as the total |oad of the site '

[00200] In our example, it will be assumed that the customer 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,
custoimner 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 couid 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




1. 04 dropped bel ow known | evels of individual |oad consun‘ghﬁ B&ﬁ :
permtting previously shed or reduced | oads to resunme no '8 i on

wi t hout exceeding the agreed upon demand cap. |In addition, any device 2.22
whi ch was shed due to its low priority in 20 the demand prioritization

schene could increase its priority baed on its mninmum operating control
paraneters and cause its priori'i)% to be increase to a point that it wll

force. a dmBe nEMgHeVithipiths hame .45 @s tistlise aedes odtside thei eamee- 185urh asghd t hus
swap its s ' 1 b the & ] I val ue to
neet its maﬁ%lrrgémrﬁggg?dgtfiboﬁgﬁogg\guﬁ%%g%gafqg%%[ﬁgb%n%%y%ﬁ\?&sﬁé ialrjréggfsti C
~ exanpl e- i draypisyenergy pdrvisproviders, 180 sand i agthbrized ageatiu disitirtotai dgivend be
-acconplis i . 20. I n this exanmpl the, stored enerqgy

e | abi o i R el ficalioet o bodra KM Hon S B B B0 o o
| i kel y Sbe ofli @wpatnegdtied dadta Slovting fedrh se dabvayseodef 2.04 | shepribyitdedwener gy to

neet the site's 1,04 ener eeds. versus _ sheddjn |l oad i f _sufficient
st or ed enéP’&?’“Wﬁ%t’O&@Q?ﬁ"ﬁﬂ? é-.og‘rfau fagtved phf rain %‘%‘ef%‘%‘f’ﬁl%ﬁs 30

per f or med nadeseBBNwRhintthE L0803 8%r3Y d EenirCadBRBRI0R nble W Hord\QMboRRe €XaNi ned
individually. 25 SEP 2006 36 It should be noted that control can exist at

the indi viipiamengipas| Boser oasparameipss pravided oyeagihioge 280 4brpngh be codigl d exi st at
the agaregaint ahriafifioh MeacB’2. & oPfiksull! BbENEL Jafdelcifs BGIIEM o P
pen dae l Fect ure an

cascade d I ng on the pl oynment arc notle processor contr ol
. progr aifm rgzregador controbhodsdrmanglt e sorgtvd paint dogfigingionipkdmert irthe I5ad 00203] The

first and _sgecond,l.oad cpontrol nodes 2.20 2..20C for the, HVAC tens

D D58, 5 23CHO TR AT TR PrR e P g TR Bt BEREPESWRYT 1 o st i ve
-heating ebrBhtsonimRedad] diffaient IbVets IR miyeiRgea tdikuce ke talabRemans t he
ability to jnterco nicate wth the HVAC sxstems 2.22B, 2.22C directly
and contr (B‘F‘h‘ﬁ?ﬁ'eprtoé‘%F%ﬂ“tﬁ@IWeﬁ wieh weuldgspit inghe lpastwongrtpiqad gkt r ol over

mul ti Spegebuﬁwpéﬁmr@@ﬁ&l RRBIAEP ARG und LepbPtHERERLAL ifDRedl) HSi NG the
control | ed device comuni cations channel "2.12"if the thernostatic control
uni t - 16f sHseansady bizheg levgls veithin asaiupamniibihe tatgl demprdoler tieksite L&dMwaINI cat i ons
“channel 2. I } ji t he.. \ 22C
operati one{%j%gﬁ]e{(? g%%cg‘%{tésgtl% %\é&'aﬁ%c%%eﬁﬁ%%%ﬁcegiﬁhagQﬁ%@%%ﬁ%@tagu%%%?g Séeer Vi ce

provi der s 1drt dinppederldvadnowerlevels afhindbédpak hdad abntungtibvAles pyratieng 2. 228,
2.22C mal functilo Si ng tggg t\/\t/o Wa%l Cor’,-p%}'”i cations channgls 2. 06 either 15
directly GFETHPIYR “5LLsE e §rosHEa g ! dgration RIFQLE Euia i “sffsles 2. 208,
2. 20C f or uptedentdidCars YIf bédiBom, aryPBevicd 222 Gvileni 4 shidd due Z€itd laey ;imﬁ?rﬁh ng nodul es

2.10 to monitor and. report on the stens 2.22B, 2.22C rate of consunption
of ut iq%i t); G fleap: Wiga?tmtscm aoulg %ncrease its priority based on its minimum P

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.




not need the mains coupler 2.14 if it was managi-ng the sy , 2.22C
operation through the controlled device conmunications c#ﬁ@?%

Dependi ng on the total 20 demand for energy units of the hone 2.18, the
node ‘2. 20 may have the ability to manage the tenperature within the hone
2.18 based on custoner's supplied pasaneters supplied through the control
point configuration interface 2.16 to cause the HVAC systens 2.22B, 2.22C
t o r educe ltshould bl aotadh thatedirglean ekifias thel iralividuapnade ddvelassistratad byrdisnt ai n

Separate nt.r ol raneter for each, HVAC system,2. 22B, . 2. 22C dependi ng on
the tine %’%% {a‘tayor an %sr{g%tgﬁ%eéafogpg‘?ﬁg‘f&%x Wﬁi‘@é?ve@ﬂﬁl&&%&mﬁf‘g&gper ation
ef fi ci encyascddbeddpemding @t kel depdciencht 2Ehitectdre? @kd @8O Giradetdr Widnfioleach HVAC
system 2. 22B, 2.22C maé suppress the ogperation of secondary conpressor
operat i ngPOEATEUNS Y R} PREMCEHEnpLsE by hedMBICGEREY resistive heat strips
provi ded fob2é3;the ﬂ@m@rseédaa%aa%@%@lr@d«w 4 $H) 20008 18} fhe Hiv A4 s}i@%nsor ogr essi ng

at a satisfactory rate. This capability permts the system 2 to operate
at st andaf-@2BR2P¢iraeniipr 3ud apnsiel thecopstatiph yf anuipwesotscindt reslstivedteawifs ener gy-i s

| ow whil e I | ; SEPR,. 200 7 erational efficiency of
“the syst et ipinMBOAN Aled: Mgt il SR Bes AL ARSI SRR Gl er gy [ s
hi gh. Usi wigh the pIMAG kysteyns @228 (1. 120nditechadndeiiten the Sanfjetdneelsdiingt wwvetust oner ,
the ener rovi der d the gateway node 2.24, the system 2.22B, 2.22C
woul d be %é‘\&g%ﬁ%é“g‘f‘m‘%&f"é’f Wm%ﬂac%fvr@f?%wd&fn%ﬁse%{wt&m PeEHOM d be

| mpl em@nt hsivg tAOELHEANE @vick BEmMUEEMohs ehaf RN SUNRA thOhelostalcdibudy St em
2.22B, 2.22C to achieve the desired consunption goal. By varying the

oper at i on@flhphpmeretfes p gpmmpcaiontintoifacss Thiseonpunieatipnydhentebatl dent rol node
2.20B, 2. 206 ERYo &Beﬁﬁﬁth&g&aﬁk@bﬁﬁ b.bﬁ@:hg&a&o%mal aa%gtﬂgﬁ,?afé&&@r level on

- confort over cost, vary the rate of tenpérature change ditferently based
on cost ahd cotwugantsideeateprovidest althomarediciratf anlysegmpet eftthoHVALC secondary

states of _ eration ar rgency heat 10 strips sed on energy
suppl 1 er. SRCT 227 AnA At B e PR R Bieatis bR BTSN Cap
| evel 13t t dirsattpad throwpklh Eatcddd of hePPELAL ThetlosRdohirflchoEs 25208 en0C fdehe y st ens'
2.22B, 2. ﬁg’ﬁq o}per ation faor a specified period of time under energy
suppl i er Erif YAPTF dedBs P2E Gt oultsuidize teghepring Batwe Thheuntitivbrtap | evel
at t ai nmMenfepor@bh BeRFiehe/2 283 @18 il bf RhSurkiitioh $f helitRertrdy@unitd b@4vdufy avoid
mul tiple units operating sinultaneously; performpre-cooling or pre-heating
15 prior B nRedfhe magsicerniey 2ok it am tapeaindls sytsinng- 328, 8RPE operagar f or m
SOt N AN SR MAlonc b RIP N Wi ARAN Bl 151 REEI B PlhTREPT AL
“increased dermand or price ana nore radilca enperature ange setting In

peri 0@ oéecmmeapifal energy evissad thbdweed. 1@ thp mbded.2@mey have e 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




all controls and operate as normal causing other nodes Zggéﬁpﬁdqy t he
full burden of any |oad reductions necessary; cease operali trl the

i ndoor environnental condition 20 reaches a paranmeter set maxinumcritical
| evel or any other action programmed into the node 2.20B, 2.20C. This and
ot her conbi nati ons of load curtail neit and control negotiated between the

nodes 2.20 in t aggregation contro] group are nonitored and
report ed BYFRHGR 5 feF’%Pfoétﬂlﬁﬂ Zg%Pn Zefy Whendthe, PR atsagiatod ot 9o al ert -

© nodes Wi by i§ REKN U2 e o%%?ﬁ&ﬁ%drﬁﬂet&& Qupptied b e dugtbkr, bgad | evel ,
demand, cost of energ %} ang deli ver congestl on costs and ot her rel at ed

control pefesgyrader pdjhegaiewy modoudt, méyqtm?! 28,22 Covonld be capaeof2. 20D f or

the refriggrat i

refrigerator TEr e%‘t;réirgﬁéﬁg%%f%%gﬁgp? ﬁ%&{rlrtg ceﬁg’ni%%%%%@{a ghfghﬁe cEiw’mlnso

comun$ c atesurgptioe of thy BMAGsyslem Ztﬁﬂﬂcéﬁw to cchiotertbt deswéd donsumption goal.
refrigeratpr/fre n | ed de ni cations
Channer 2 B Dl RS e R pHAmBRPLPF 6! Sty TSRy s frargniol Rode

1 ef ri ger a.oos f2eziedy chodse R it HeQinfifed Yo, dledtiv € b hightlGe DBk E@hdrtiovér nor mal
default 25 SEP 2006 8 functions |ike defrost cycles when the%/ m ght be
del ayed t 6P5h SRy e 18 of ppepbisaeiinecrdifieenty g Ancattiand SCURIKHERIS. 12 al so
pernmts tt@;@aﬂ}r s i€kt th@@ﬁéraﬁ@ﬁ‘&fr RlonBAY Stards &ngh sshERRftoRBr entddncy heat
refrigerator/freezer's 2.22D operati onal aracteristics and cont act

out si s &rips heeed opcesrgoRupalics eritidabloarblnvel sigralyas totalfprgmisemansumption eaps usi ng t he
two way c 0 5] .. 0 A rol node
2. 20E forgvﬂ%ﬂ\%\ilg%%{}t ﬁl a{i}hﬁ?&%@tﬁggétﬁ%& S]U?P(fgg tl{e Sggt%‘s o%?‘%hd%?g#ptl on and
~ denand foopetdmm\Mtﬁpedm@nmﬁoa Oﬂﬁﬁcumldngndrgbesu@fplﬂﬁrchﬁgﬂ hduiteatiods &0 and al so

"-has the ahil .to directl onﬁr when, t he wat hea Pﬁ 2.22E is
- connect ed® tzll 8r % cgrsemppgn éﬁ’aﬁﬁ/ AP cﬁ‘}tﬁrﬂ%tfﬂytcﬁ‘ﬁﬁ%‘ﬁ' HISEB2 Fe t he nai ns
coupl er 21 p4todvbidinpdesieinis O%Q'aﬁrfgﬁbuﬁ:ﬂtéhédﬁslb%&oﬁ@ﬁr‘éfc@bhr{w%rezhea@% to connect

or disconnect it fromthe utility sup I'n nore el aborate

i npl efrent BRI Sigherricng or Herpwopeéetéﬂbemg lﬁéﬁ%c"ZPgﬁEf“n%‘}mﬁS@dtﬂﬁ@“é]ont rol | ed
devi ce copmniRl idRs &n&@nﬁgm%dg-%fﬁe&r&tgﬁm{@éeerdc&gnm% ﬁdih%eto moni t or
the rate of  water uSage, I nput water tenperature and the stored water
-t enper at uradicalvetipesdtire clwinghdetting ithpernds o lraptubia@reas@dmd offprasseovadsidenced
features C [ ter ! roving the
oper at i ona?jg|0n p lltsgllldeé{’%ga@eo?% n%ﬁna] Qael{sf%;fg%&%; 0|dgsg2 xpl?toce aﬁﬁ?urrr%e?'mgry t he

ener gy detmahdedmalhdmm&cdsmrytdfeesev\atemnohe:atlbmeZn%E entitorgiened|wopligeh, t he wat er
heat e%? % bet |n er connect eqltol a heatth recover mxgetdem 0}1: t he HVAC
SySt e 2 IZZ‘.E BS Ep glaeer SB maxunum critical kevel or any other action Pro mto 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 aggregaﬁion 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 relaied control parameter triggers.
[00204] The third load control node 2.20D for the refrigerator/freezer 2.22I) 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 defauit




and if demand for heating water can be accorrpl i shed thro

recovery system versus energizing the heating el ements %ﬁ?ﬁ@%ter
“heater directly, the nodes 2.20 of 20 these devices 2.22 or a central '
control node for the honme 2.18 woul d coordinate and execute that

col | aborative action thus reducing t¥#e total denmand for the hone 2.18

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

r echar ged YRRt Ihg‘? fheost quales Wiy thy reiightrhe delgyack te roducs overad demane dihisor £ uel

cell or o f § ng systens
1 he s e e B B e o ot
ot her f or s rofrizeragdfreszar’'s 6;22Dcs>peﬂat1¢nah ehagactanipti¢sond contacthmtsideesegyioedel i very
system i-n_t f and

ot opane t RS RelsTRIRE AthutRuidP el bdBlpddgnd REnEBRE  ACLAmBRIRGE V0.1 o be
ef fect 6d bhanhdle weat her in the case of - solar and by the market price for

pr opane. e_ca e fac ors like t guantity on hand
and t he IE@&BQ Ff':rlée’tsoﬂ gg‘l"?@ ﬁtécﬁ Oﬁ‘égﬁblﬁ ?WétebPWroﬁfZEo‘é‘P%iWE%ﬂydagai nst the
30 proj ecipertfidhtdhdutiption addl RRAMEE e watkt feaﬂerQézE\hdlﬁg RORSHR: B&tueen t he
current tine and 25 SEP 2006 39 predicted refill schedule tinme all nust be

fact or ed PP gndplecdiag drejabiity paliregilysquirgl svhem the vester hpater 2532538 90@??&?41 bal anci ng
l'ogic. [0Qegld lltll-[pfhpgi fchial 0 Rtg tlﬁ‘&@hrtf?é usd gfﬁ‘le ﬁ‘lag'lg E?l}p@ér ZtIQW éjlg_; 2. 22F

has direct contro e operati on and oper at es
the wdDl pherfpurth, !Q@ROba@Ie@d@mZOEtopanmwemehsomplpt frexd tlneomhlty subplpulrh t he

Fun ¢ e R BEe iR P e o R PRI hed byt he

. cust oner a&;mbhmalcmwnmmdﬁnmade antpmahe&mg\/ﬂioameaqult@lmbmir tdeatweft her
Anformation rel ati ng to local precipjitation. Sensor input could be present

usi ng t he “MRGEURES. 16 SRAYHY RISk (FTBPREAAR AprHiEe S?@%W@FBTW’@EF&HW"E’@ es¥ibmi cat i ons

channel  2mb2ater Wt 28U MlestQd Pin0M HGuRE £&1 :l%ﬂ@&ﬁce o #h8 PHJC@S@ bf Qﬁt@lu nd
moi sture content. It is inportant to note at this poin hat t he

cont r 3| eHeatiag irersovingrivamperationehefficiensy ek the vatep hmg b@ceﬁeemd waproiang onl y
communi cayf Wi %%%r aﬂ&ﬂ%ﬂﬁ &ﬁéﬁfﬁ{aw? 203Ee fl‘ibst%de‘?@%gwh% \Qa?ét%%'fxélt ed |oads

or generation, ut al%0 has t toin th analog to
digital pﬂ@@Ew@bcsmmrcodwtedesahe@treanyry(sydmoiftmeﬂVGJ(Daystmnszaszg sensor or
node to Su{‘) t he nod 2. 20F,. Thi srhtg nne 2. 12 enhances the

oper at i ond y@éﬁf’?@l%f ‘Ef&?%g Fort ¢4 Fré’cﬁ S’}?ﬁ&‘b‘& . FaUEONS S8l dded
process coakilsthérgizihgalie anssldnentswithibthBwlatt héabs iretly ayRNGRE 2.20 BT S
comm TOC attk{e(s) ngev?cgs? g%% | or %nc%nt%)l nggrlftgflal Cn%léclz ?0% t?siee lrllc?rgé 3 1% a\xrfloull)de C(;Jo?'delgaté gndc onj unction
wi t h

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




enbedded process controllers to enhance their operation ap f nce to
even greater |evels where practical. 20 [00208] On site generation, while
not preval ent today, is being pronoted by State and Federal regulatory .
agencies, utilities, DOE and others concerned wi th maintaining a high
level of reliability and integrity i®the electric delivery systens. In
particul ar, renewabl e eneration resources are. being pronoted, -as they
have no eRFdlclA it sshedulesimeral apust brofaptored inso ritrmmat vaiig! usageuas akrt pltbour ces.

- Sol ar and gy hggﬂﬁjag&hé){&gﬁ're the nost common of these 25 power generation
resour ces. e to the relatively | ow capacity output of solar and w nd
gener at i ol0020Et Ehsfifiht loadumnted nedet 2.20F fonthe vkl ptrhp A2 Hiea Kiree namabofeor power ,

t hey nust ,have .an . associated s; e, system.i nt o whic can stockpile
bonar 1 A SRryBR oF RS it 4 AR B PRt e bt b s P bt K when

necessar y pardiaeteffmpplied athicapintef copttbkpoiRtQoRfigitohageriha@dnys.amrge Wwet cel |,
deep cycle, active g] a];s mat, lead acid batteries, which 30 can be
connect ed PRAMBSFPAPIRInCyAg thegmn disng wapiramants ad RFleRd figies o PBgjalIdMaci | ity of

virtual |y eqinisia bpHe cB0Rer aé Qe 2RI ndRAipdRest ARiEH cﬁ@ﬁ&luhm%a% ments have

been nmade over the years in battery and |Rverfer/char ger technol ogy.

_ Conpani esiffpreatipprelatingtajaceh prscipBationa Scasedinputavaldde gresteadieg theilocal he battery
charger/i i edded.. pr.ocessor ensor s d solid

orate pover bt R b o S A Ry A R e AR B or "D

power 19 nt oroSido atetipitation irpuagarayd reisuratonteds. 24 imphtadnd nd@ aviblistpsinand t hen

retrieve it %1 denma convert it to 120v or 240v AC power at 60hz with

[

utility qffst ef%’ﬁ&@"e??@% fompRpunicaEgRs, spanael -1k dnayy b ased) toeBRly O Htnuf act ur e

and mar ketorhMUMELE fwighy StheMhodd BlocbRBRED2 HRRIIAMPfid| BsRIAAY foadd lached to
battery storage systens that not only can be used to supply or suppl enent

t he needs&8eralon. o drortes Gp abilifyao inguface with anglaglty digiisl prosassors onpées t o t he
utkl ity 1Q; g dthed lbmPaNeL: F,Jg L BB Vel for time
peri ods spreciy:‘i edﬁﬁ?%?hemomﬁgéu.ng% BE%ﬁOB%GﬁuEb%?%)tu%\}gIﬂt?ear?oggsz%g ens have
come a51 oAbiswhannél?. R isehapestheldperpbanabcontrhidygiafos iteths lliet paathps that Inee no ener gy
nmanagenent, Bg(ﬂ%)i ity an rchged the additjon of lt he. invention to . manage the

rocess ‘Contollers . o SEnsoRy~ ¢ In- A~Similar Tashign: VYTt this 2 full y

st or age an‘g conver st on pro

15 i nt egr atragusicRiogy climhid GRICHhmSYiSiaH sedddas daaad vsanin’ @njuredsh RitR0G with
its abili %é t comruni caltle W th other nodes 2.20, sharing | oad and control
data and H%@P%m&eémao G torenhange telr gperation a3d PHTRBANG OB BERIT t s on site
gener at i ORvEleWBbfcGastitd ke the Trace power inverter to provide nmaxi mum

benefit to the custoner, the energy industry and the
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 inat, lead acid batteries, which

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




environment. 20 [00210] The seventh | oad control node 2. _
di shwasher 2.22H neters and nonitors the di shwasher %ﬁ#gyﬁum cate
with its enbedded control processor through the control | ed device

conmuni cati ons channel however in nost cases would not require the mains
coupler 2.14. Wth the addition of tHe |oad control node 2.20H, the

di shwasher 2. 22H may be capable of perform ng,its designated function at’

t he best ff ‘t&%’de\’ﬁéa’ﬁen ‘?‘?E“Pﬁfg‘fm@f‘ ingyeciven mafmeer the yrEe o bafigy aebds of t he

cust oner \Whieh&/dnig& @eHnol@y Widohpasiks 1iRd HaRESRhNEVe, BARLSE add A9ackhed he hone

'2.18 to neet the contractual obI igations of the energy demand cap under
which it Kades sk battery chasgafinveries yaadst. By wsing embadded pz?@@smyelb@:fs apdretrofit

devi ce at taeheg: Oﬁo%ef‘ &ﬁvﬁ@eﬁg&g d’ﬁ ids %\le(?; stdtls \ﬂh&] &'n 8{\%3% iggH or rmaybe

fully integrated into t proces or thus re uci ng e overall cost
of t'heScobhitane storag® sstestsenrd 2,034, §ﬁandmgjvqﬂmﬂshmremademmmdeynambambnents 25

"t ograt e B 1Py B RBNERRT by A OB imaTar G Sha apd 0BT

pl ural i ty Cotnpaiesnpik Tiaes hlecady chadl@fat Qi Sant On Gk Theertet Y3t sCrakt] xyarﬁgél ned and
reconfi gurEbtlaY%&%Foups of an%(/) size and provide themw th the ab| lity to

col | abor afP8° AEescBRhemhiodatay ftB"aﬁeaeré‘ﬁ’é‘S thabnc e see Brisehie skl ver y

system 5 afigpspaminé neéa;@lofla fé&den%l' Hoh{cybut PhQUHRYR: A dornb Hm@&ﬁ@}lct S.
[00212] As discussed nore Kfﬁ el ow, alerts’of nessage nmay be sent to the
B

utilitl) 1sodandsalipererbik t@ﬁ@ﬂlb tl(ﬂW%“éﬁ@MFﬂﬁ@ﬁ“@dSéP@Lf@ﬂbMﬁlﬁ ownerer f ace

1.14) and/or the service provider and/or a maintenance provider. [00213]

I n one aspect of the present invention the control and/or |oad control node

- 1, 10B, 1®ﬁ0209]0Whileq:bcbwﬁmalcrs_f/mnmmiv@mmced Iahgdajzmtae pharseterthsatae of the

‘c'ommdity the wutili icity, and controls
oper at 1 onGHER HbBEs Rerl manaten: cHRE P dnd nistihe edSoel e livedot G8B, 1. s
In one eﬂmﬂhgmﬁﬁstorﬁ%ﬁimﬁlaaﬁ\%ﬁskﬁlrprﬁdebﬁrdrﬁ Diceb (@ th thikelthéin parBMfai fuBpi | 1 ty of

el ectr|C|ty | n._anot her enbodi nent, the characteristic is related to the

cost 1dr ipexitedenergypanggerpng pysient i The loadssonobmagp 2296 %ﬁﬁ)ﬂ*@“}’ i ng t he
exenpl ary cHaiRnidad @it b&@%@sdz 2 Meing Idad EJh}?anﬁ'Blrda%%{nﬂtxﬂg
% a e%lrost cycl e, the

schedul ed or otherw se needed to initiate or perform
onboar d r efithingesita i 84 ocetherzoiug pamnitspn @ity genbraticrosssicas bkk thoBdcemer ol  node

gezg)[()pﬁ gssrﬂ% & aﬁ&uh%‘?naﬁﬂﬁ&m% ndeff Blthe/ SutOREr, Me GlefS! Tty Yana THE COST MRy

envxronment

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 howcver\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.




value, i.e., dollars per unit electricity, or as an rel at
classification, e.g., high or Iow or 20 peak vs. non- peak2$%P£P

Based on the received cost or relative cost, the onboard controller of t he
refrigerator 2.22D may decide to either whether to performthe defrost
cycle or to postpone the defrost cyckhBe. In one enbodinment, this decision
may be based on a sinple conparison between the actual cost and a

predet er n{(?'i’éﬁllvﬁll‘etﬁé’s%"m' %?Jrfle?ﬁﬁ?%&?’ée ipdasignechipimtegggie akh Sutdil toonsming n ot her
d f t ] t h th
vor ds, 1 1 aldGeRliHE e baRks GECa RANRy [oggﬁvéﬁk RhEEE LS 0 g yalig. then the

scheduled ac I on postp ne I'n" one e nment o
present i dyemidabp det?ewdhndemonﬁgqam'gﬂuam @franiy rstzegndipmvxdaam WithQhe By VI rtue

of the node,..1.10 dln orrrat ndlre chaln
O o 1, o o v stk R Tt O it s il e TS Bt 0o ™ e
devi ce51.ﬁx&ismpy1yandneof d:amysmwwdeme%dm@mutm s information. For exanple,

functions @é Hhe device 1.08 may be 25 SEP 2006 42 del ayed and
r e- schedulWa1 3 ops disssedmars fally béowaalﬁﬁtsqué‘?eé?‘i‘geﬁ’é)’@@ﬁ@é%ﬁ@ﬂlfﬁ tfent node

my be Cheffite &Q@%&@dwale%aﬁ%?ﬁ@%ﬁst%ﬁ&‘?ﬁﬂ:ﬁ%fz tilafanlaf ﬁ%%mlc@%ﬁﬂi&ep n, energy

consunption for a device 1. tren or otherw se Conpared with
pr edet er nifféat arppigsioteprovideret ect and/or 5 pred| ct a failure or need for

open, - onoritchofs AR R bt Fini i B bl bR e dTRae.

i ncr ea8i ng.10C rdreivesinformbtioneedse a chuthderi8e 6DMP abatolity supAlidargdrs er ni ned
val ue and an zil ry or ssa enerated if the rate nmet or exceeded a

pr edet er n’t‘ﬂ&?ﬂ \P§| bfe: el?ﬂt?‘é?yng‘fq ?fg‘frﬁls qpRrUPY phthgconElisd prgenttled 8i d be

- directly geeRarRdicwilogpa psedeh %ﬁé@;ﬂ@&hu\ﬁ@fhwmtcgaxgﬁé&shmwﬁewtéd @he O error or
mal function existed. I n another exa ter of the pool punp

1. 30B be@@#@@hwéglg@amt}t Heamshﬁrc@bggmfntsmscwaqterb@gnsrsel@tgd tgh&cdstr der. Thi s
may al so nal ysis of the energy consunption of the pool
punp 1. 30%er ?gg cloﬁ %ug{aft? anot her aspect of the present invention, a
contrd% nfgd14g. H@Exmplé: asidg tlmcmmmpjhrymoﬂez_’ls dBEhsemiyubbe, ifitfml{"efﬁgérﬂtoﬂne or nore
sensors ( shown i.ch nse 15 paraneters of the rrespondi ng devi ce
088, 1 5900 MR lsalien e RS Er Pl LT st & et SHHC e devi ce

1. 088, 1. ofcam rehipentidetbntrolstiiey gayy @ dss888Bed load8GntréiofodeX @D &  the

wat er heater 1.30C of the above exanple may have a water tenperature

sensor. EESIAVTGEC FsheR eiREVeesrf clesimsity. aTlEf-’r‘é’S%‘éWrcxﬁweﬁés eackiled by the
control nogee, Le l@BarsYer hile1bR@dtyCOYs A el AR R 1atsiAOHoR R, Usgibribly Gt er m ned

how to control the water heater
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 oné 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 pﬁstponed.
{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




20 1.30C. For exanple, if the water heater's 1.30C contro# %@yd,lctl ng
the water heater 1.30D to heat the water contained there ﬁ%’b

| east in part, on the water tenperature), the water heater 1.30C nay first
check with the associated | oad control node 1.10C to det erm ne if it

shoul d pr oceed The | oad control nodd21.10C may approve or not approve
based on ncl udi ng as indicated abogve,

fa rs
char act er rg[b apd refslq]éedE@d g‘l‘ é’(‘,‘ftﬁ"?r Emey O Bﬁcgﬁn%fﬁﬁf)cﬁ?er%yd?@c‘%}‘ mr’-’é‘f H8Y ve cost . of

“electrici ugych@gn_well as the energy requirenents-of other devices 1.08
within the honme 2.18 (or devices 1.08 at other sites). [00218] In another
aspect of [§Rd6hfreaneiber asperepfthopreseat ieaniion encrgpcorsymusien forsuderiemk0&yst em  or

an invert %{aaq%%fﬁﬁgé%gpét?%ﬁ%{)ﬁgart&%ar%tﬁg)Yéd(é\Em]}n? BusAHbig Q&L&‘%ﬁdﬁpe or m’r €

batteries 3 couple ower transm ssion network by
| oad cént prdichafdurt ol Ged f@&aﬁﬁﬁmﬂﬁa&rexhﬂlpl&‘\ﬁme&herrcg“ﬁwrsfngehtaxtﬁm y | ess

- costly or avail abl e no eak hour the. |l oad control
node 1. T00esToRvE aie Pl o e ¥ R s oD S REF By e ot he

batt eri es theltt ohigcp@akod@bé @epharcl Rthla@adedihddolalud astPanlaldfe nidBsagd hen

control the rnal(ﬂ!zlmcou pler 2.14 to reverse and direct ener%y fromthe

bat t eri es BFH ¢ edalgime or gxegededs preflytemomed walug ofHerpativelye®e ¢ of he present
i nventi Oncoﬂsbﬁpﬁ&ﬁécﬁm Be 82 MMBddNGHAE GRS mineB G a1y &té}gﬂﬂglf Iy their

associ at ed nodes 10 to maKe joi nt deci sions based upon the information
“recei J8d PF@fn@rtrn@flmtppll axistddlailn angeher egsaplpl ié thei ﬂltCaOEthpu)aollmmtl FROGRAM
affects a i certai 0 ion, limting
each punpbgcrogjﬁgdgégeﬁ’gﬂ% 8@#@}3 i %@%éﬂ %)ge net\?rév;%r %%err %@E a§ alurrp SHY/ or

. cor r espondiroghl apalgisic aithe aiergy@dmnatﬂoﬂoﬁﬁ@mﬂpumpueﬂm ne Whl ch purrps wil |

run durin 15, e se nt of each hour 22 anot her
- "aspect. of %fﬂﬁzﬂgﬁ gﬁﬂ%m’fwﬁ{}éﬁ’?‘gﬁ the presegt, uwgiiop. %%?890%1 64 t he

total powesntebgmeadl1f0C hierdIpRd 20 bie dmﬂo?egse@.wsgﬂ,dt@,nomrwm& séhsd. . 5000
Watts. The gateway node 1.10D receives the total current demand, i.e.,

pover 1Bei ReFapeies of By carrespandinemieyicanb 0Bl G8C. iﬁegensm méh@*EfFFéﬂY%SﬁPEe 1.08 in
the hone %cagaﬁ@m@&avfcemﬁfﬂfs@&bé LREH PRe devﬁcgq ogﬁ %opémﬁipmough the

associ ated node 1.10) may query the gateway no m ssi on.
the r equeﬁt%ﬂatﬁmhmter d30@oaf] the @ms&xamplalmaddmmd wmremmaum ha@oarmunt ( or

T B R RS D0 o S AR AT
aspect of ot the lpadament! rody eﬂt)tt and ugellén dms:ﬁzﬁmarhow tosysk@ thdlwdiér eaygr Set up a
gﬁ:lt {)2@ Oq%bét 'HoPe a?x{p cr,nla tﬁg w];\t%; he%t ts‘o% éo%{ro!dlgmstcnelcu%lg%?e wzliigrrhegt)c(:? nple, the

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.




may indicate that he wants the pool punp 1.30B to operate %gﬁﬁzgw
period of tinme each day, e.g., eight hours. In one embod? system
1.12 will schedul e the operatlon of the pool punp 1.30B based on the

i nformation received fromthe supply chain, e.g., the 25 cost or
availability of electricity. [00222] 48. Advanced Thernostatic Control
Devi ce [00223] As discussed, in one aspect of the present invention the

t her nost atWhen3odey is relativelitiesrosty thnmmtldlldz,@-&duting)hordmakdneurmthleked to the
power dis n._ne k. -The thernostat.1.,30D is als o the
nodes 1. lﬁ)JadQ? %ﬁoq ° eﬁ\éﬁgtcgul OBl Tmﬁimul’%ehg?ﬁ 38 p&?‘?‘g ?'Wgy Fenr ough the
gat eway noaterids. ToRirgeak paidy,else Iblitf@lhfi‘&]tdodﬂiflO@mﬂa@mlﬁbnl’oeﬁMI(ﬂlldlgaiﬂﬁ SEP 2006
44 the power dlstrlbutlon twork and the devices 1.08 a result of the

avai | abi | PPYPIESE-14ito Feyprig ndgirert eg ey fromyipe W&aﬂeﬁtﬂ@t}@mws LA%in, the
t her nost ay00319 Ol aABer ¥Eeet cﬁftﬁe 6ﬁés§mdv¥ntmﬂacﬁ@§§§exﬁrl%2%ﬁ$@§ thickd Pﬁ@'

functionality to the user. I n one asSpect. of the present |nvention,
t he ther myotkdng gahi eir :@S@G@tcrielwbwééo 1§. hakeqioindtdeoisions lbated dippw the

charact er g5t 60l re%:ﬂgecg?cgﬁp ?)aé ﬁggﬂlg%a?rr p?&r' e?gnﬁg dlf QICEIP I%Xashlgl{@ RAM

~characteristic on N one. enpbodi RERt aracteristic
i s rel at edfftct atgump ofipaon! lpatapd Mﬂyn mtertahege@i@hgyeglﬁn Ilmﬂk@rmd}@unipheun _

characterlstlc ould be eit on- eak hour s t he power
o e hot i3k LS e ReeS st HER S sl s tes Rabgsgeel nddie b pe
di spl aged 190C i deteSihawhidh Pdnpslillivdn dufifg BRWES ninil Ldeihi PBachBEWOT K Was
operating 10 during non-peak %OUI’S "NCf\I—PEAK" coul d be displayed on the

di splay 3.04. [00225] | n another enbodinent the present invention, the
h t f I
char act er ygybb fFPs\ﬁu%ﬂo@gﬁr a@é&gof tf.pr%&ﬁt 189%509 thd &Eto%llgﬁﬁig Fa 3&?46:28{ rica

power being supplie aracteristi he act ual
cost of athepetaligoiveridanmind farftheéwme@yls diheg agtgivah pemsitcgpﬁﬂoo WatsdiThpl ayed on
-t he di spl agtewa 04d ,f\l@?r nat i Vﬁ_l g lﬁgar a%terl stic,could be a riel ative
cost, i.eE VNGB rEetigafe S e PRl ot BABEI I8 or above
or beIle tihe bhmemu@eif gashier dgOE2PEY in\id HonsIe1s \fvmﬁedtefpeﬁ&ﬂﬁ£fuhéhdﬁl gure 3A,
inthe illustrat ﬁg% nmbodi ment, the cost or relative cost Jé}Dge di spl ayed

to the usHEdgysH ‘PS'/gh theasspqiated node &40) maysuerydhe gagyay nede L ENIOF ayed US| ng
a one Of FBHBssioM ”mﬁegre&&l@l@@’ﬁln@@o Would ca:réa%tmﬁﬁd RfexStARHE Sndh(of €1 at ed .

the cost, i.e., the nore synbols displayed the greater ‘the actual or
rel ative €e/8¢ Witiggp predeterxpad)taeshpldy theigatewasnade 1 10BaRymayaliowdhedesical e from |

to X Sy”b(i!{)%toﬁ%rfo%ltﬁat?lﬁwﬁ&}f nunber, e.g., 4 or 10.

20 - {00221] In a further aspect of the present invention, the customer or system 1.12 inay set
up 2 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 systcrh 1.12 will schédule the operation of
the pool pump 1.30B based on the information received from the supply chain, e.g., the

25  costor availability of electricity.
f00222] 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




[ 002271 The user, in viewng this information, could make
deci sion on where to set the desired tenperature (or set HSME)%@ t he

control panel 3.02. [00228] Wth particular reference to Figure 3B, in
anot her aspect of the present invention 25 the thernostat 1.30D forns part
of a tenperature and environmental sensing and control system3.08. In
this aspect of the present invention, the thernostat 1.30D is a node having
a node pr deerpsisr distripationmstwery apd e dewidest WOB. WAy 2 cosminoh theavaibibite blannel 2. 06.

As  shown ?8‘( ! coupl ed
to the noanefgfﬂ?h n!611%1 H%Ldéd%&vﬁ&e%ﬁ@;?}d hg‘t%gthimg%ﬁ)t ﬁ%r Oiﬁ%%’ﬁ&m géf%enf node

1. 10D. Thenanhgerand sffatadditistdDfimstiadatity t3theasetpl ed to one nore sensors 3. 10
whi ch are ted to sense one or aneters 25.SE 006 . 45 rel ated
to i ndoor [@%‘@u?‘ﬁ@?ﬁ“ﬁ?ﬁt ﬁﬂﬁmfwm ‘B‘&'&?BB'P%F{{E Bkh %Vd"edg?’(ﬁ) TCHECY her most at
" 1. 30D 5conifsation kd1@Ed ﬂﬁ!lcﬁﬂﬁctéhseg of eheBiRAFbefigh sugbiddd dndi- disPlss TRNaged

devi ces %‘FI ncl ude one nore HVAC s %‘gstem; air cleaners or

el ect r o- sChATacEerysti¢ pruthg dlsf"éﬁ% 04.nlgrAng pmbedimentefde chagastegistq is rdatedfetbser and
fresh air gl mpuiicydi %%nclgf Oy Q{H[ﬂgﬁéz g%%hg'géfér&ﬁéc ld tcl&lé(lp‘fy bodgphce S5 1.08

which may affect” air quality I'n one e ment "t he sensors 3. 10
i ncl ude ameakﬁuw Iéthepvﬁnpbanﬁluuomnam@ras o@er&t@dm;aamm‘im%lgensor .

Sensors 3 ABEb SmSERETITHE a0 O dEHERRY? skl s eri PRI | owi no:
out si de tdﬂﬂh@‘xﬂinl:p’eﬂ; hduvs, “NOBIFEEAK”, coMd sk diiplayed bome anRglagpeed, rel ative
dew point. In still another enbodi nent,

hum di t 0 t her onet er,
the t he)r/ m@ﬁéﬂb é W&Jc}dé"ﬁeé‘? Ve Pf%"‘??‘é?‘f?&f‘m}’ Hreshaastersic oy e gitthe gat eway
- node 1. 10k} hé é@shoﬁﬁe dnBie® br@dcRR ﬂo@’eﬁ%ﬁ% shghlitferor E%?dle, WeatpLiedk@r ecast .

7[00230] In a first enbodi nent of resent i nvention, the tenperature and
envi r onneffwd be %ﬁ@#@oﬁﬁﬁawﬁlﬁﬁépmé energy.3Tigerewial dosraatkiche disphioest ai r

t enper at Urﬁpmo'rm nfﬁten;laﬁvaghﬂééﬂzﬁa@{ms SIo08 del6e I data gnd/ or

ext er nal ‘the te ature. an env ronrren énsing and control
syst e’ 3. @8uatichft nnarmaglmut inbasalnnt ogstadriabyveamdielowrthdbasslineicnstt he site 1. 04 by

control li rat on.of t a |at heat.i n filtration

condi ti oni @eéﬁ @' iR ‘brcge(ﬁﬂ'lcf)ﬁ’gﬁglp??ﬁg Estt‘iafﬁ’ﬂe %P‘Hmﬁ?ﬂtn?ﬁ"éfoséﬂﬁ fresh air
i nput duc&eﬂatweebﬁ(iﬁdy(beﬂtsplayéﬁ th kﬂdt.@érsgr@ﬂitallﬁnhb@{d‘ QorddomE 6&Scduld BRXI M ze
confort and indoor air quality. 20 [00231] |n one asgﬁect of the invention,

the syst eSRIAYFSE USRE R OPRAT FgEE Styﬁ’@"]é\(ﬁﬁf"l"‘éﬁ ‘@) dhe nypiskehymbol A& bni ng
devi ces 1:DfelBst M, Hh@inbBrelHRbAR bisPrfRdtROBRABL ME Gotud] WP khilv¥é cost. For

20  example, the thermostat 1.30D may use a scale from 1 to X symbols. X could be any

nurnber, e.g., 4 or 10.

[00227] The user, in viéwing 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

systemn 3.08. In this aspect of the present invention, the thermostat 1.30D is a node having

a noede processor 2.02, memory 2.04 and two-way communjcations 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




and air quality conditions based on user defined mninmm val ues
for confort indices and price of energy indices. [00232] QS%"E;E?[W aspect
of the present invention, the systemwould be able to switch 25 between
energy .types, e.g., electric versus gas for environnment heating and woul d
also have the ability to switch suppiiers based on the asking price of the

- energy suppliers or brokers servi %t he | ocation. [00233] In still another

aspect of eIA€d 5t iadean or pyidesn eir gpality. Hiased e bAssEhdab thegheratosnce3@o  pri mary
factors. Riohls othd et S 3ty {aadell Be RN ik QBRI o t i n user
30 defined accsé%t abee m ni rrum ar% ng%mﬁm va u%ésehfgr orltlié}or m%rogé air
~qual ity peramse dFAC 25‘31:@@?320@‘@1161‘4@1'fetaptr@xtammﬁbf;rs,aians t dnpedifirsirde- and/ or

hum dity. .3:08 0 Sg.. acce tab ar anet ers
based on uhger&%@lgfl ne erpaﬁ er ené'é%utglr‘tc %ﬁllz%neon%‘l” ?Ssorgg ?@Fg
hi st or i5call.08attdcH meyeaffeet dwqualig, achi eve the opti mum envi r onnment al

condition 34] To provi de feedback to. the the system 3: 08 may
~also recoiﬁ"#&’e%‘hﬁ‘%ﬁ? OSFne"S%ﬁ’é“rsﬁv 3 ‘P%l“‘éeear‘i'e‘Pg'ipr&Hltf@p%@w’iﬁssé‘éﬁoﬁer e
i ncl ude f@lmmalh@ﬁnm§ sk9ed 108) Ol aRoth& EHbBdimeRd) 8leMRorm@8ie: ﬂwlfx%aPUBBI s not

so limted) used as a function of tine for each of the devices )
noni t or ed &$Adrcdrdecarerscl 1080 Wﬁtsﬁén& gl spiBingene pp morreelitbe Bllowing: syst em

3.08 may g metémage?a%hfet@méng IR aréﬁ%@ertu%&t Qe (i 1 e and

summari ze t ese detall's rovide at a mn y a érages for any
user d@f i nedmpmetendew pmnttlhytﬂt oiotlesgmizslinadnk, [theliBera®star RBMD trlagreceist s of each

coet For g aLR R ua gL suthy BaF 10T S5 B FraRa e 085s] 1 n” one

- aspect of lsdabwedtles @écabtnvention, the system 3. 08 may be capabl e of

“conmuni catin W|th t he devices 1.08 which have associated control or | oad

- ther nost a

control nd#ies0l In afiyg empodipent of g BrraeTy yenyipn, o IR G ARBFRVITPIIRRA on of the

envi ronnent@dnaidd dontBRNRGRNE0E van% e RRLO it 1HpRRAER, CANY 5Qn@0de poi nt
within the site 1.04 or ‘other sphere f control up to and i1ncluding the
ent i r elSut iepbpdimenty phipg dhrasensortdgtayand/or leategahinforawtionithe tarepteitiragnd echni ques
and contr s i n 0236] The
E@:lnii tglgr%htal §e{1ﬁ§§§nd gggn@;g?‘sggnélsag%ﬂ% ; t% au!ﬁ\::l[%fitiy éhuImLiQ% t he

syst em 20 iB.tDBsiteAs Odlts,ccxsmeﬂmgbbtve)perhm bﬁﬂtemim)t'@tnafh R@Bngvl filkratien, capabl e of
di spl ayi ng, @ t he user t he . current cost of neRer 1. as |ts relative
Cost an. o obdlionite b Ehotigk iien i pmipcton byt Samp andedsinf s e T 15 | ow
and 10 i s eic@b-satic fltdrs aldddvnizdiidn BHE&H SPmbG mile@Bmfort and indoor air quahty

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,




[00237] I n another aspect of the present invention, the sygt may
al so display on the display screen 3.04, energy effici en?§ %sz.&%]e

energy efficiency data nay used to 25 indicate, based on control

paraneters set in the system 3.08, how energy efficient the nanagenent
protocol and control paraneters capakélities are. This relative efficiency
data may relate to the site's 1.04 performance on a_ standal one basis or
may be ti & gxamgle, %Wﬁ@ﬁa@@%a@f%@ﬁm&gm Pecondnibe pysteat 20P also dtryithdsency can be
det er m ne debialiRtpliramtlak: ol Gh usbr el hOSDS hELRLEKGANLAGHAL Cost of
energy and efficiency can al so be communi cat ed 30 to dther renmpte devices
1. 08 |i ke histprisglrdatar{see bglowd thashiesl¢ thelopyimemendemmentl ¢onditioht.e 1. 04. or 25 SEP

2006 47 i} re. bl e commupi.cat i ng and, di spl ayi ng .
ot or mat | SUSA o MR (BLBR I BE Ferdhe AR Bt A B b pimi el o
appl i afcesnugy nidi @pdrgy snicrasivae baé aicldde ght &ainplesr 8fowatthobREBTUS, of ener gy

or any other nea vai l.abl e at points of consunption or stand, al ong neans
to inform F@Scﬂ@ﬁﬁﬁ%&“dﬁ‘ ngt ﬁ%ﬁ’?‘ﬁ%gt”fe\%‘sél‘ﬁlﬂw%\@c‘?fé‘lmecf@%?a%PftE‘ﬁ%ervws and their

5 rel ativa o3ngimiipre8lahd/6 @REMNIdIBYThe sydiBR 3065 FEMANAS, (HRYys@nSRogRBAJE, Teport
and track its_ener g]yéum t usage and interface with energy unit suppliers
&

vi a a comithertback éstaled rensaaption datp as adunstibodf tiremand supmadgsthesnd@tall8 control s
wll be | X-] i | 4 [ I ing and
managi ng PEC oo o iR bl iees MRkl rn Rl RSE BRI Bhis P O

conmi tlfed at trackathe [gests of edchanergy sihit ichnshemed padperipd raad @ravider demiledanaini cat i ons
net wor k 0w t hout ard to,t.he, actyal |ocation of or distance fromthe
site 1. 04.13"?%2%@3[%5%%%@ ‘é?gtp%e% e%‘fmf’ﬁé‘s Wﬁ’@%ﬁﬁ'?‘&ﬁ‘? W& user may set a
t.enper at U238} PObRE aspbctf, thé preftdis v ftidi MRS Blel S0 Mthy! ecapisit @ 3. 08
based on the tenperature setpoint, sensed data as well as the user's

hi stori calcoRRBnigHing pithdhedexicessl Gavhigh haye puprigterbeoatiokor lasgcpiel sedepoi nt . The

system 3. QRoBRY 106e ARl Otk HENIGRASnLRARIAS of tlcUBRkiAReRh LS
effective setpoint. 1 [00259] he tenperature setpoint nmay have an
associlat ednamppsaghiazygrems Pormiting epthecontrol saiepeimtwithe Hetspoilift afotliz? degr ees
may have fAGH +1 - ees. |Ln this exanpl.e, . the .system 3.08
woul d not Q?Hr%l ti a"?’gg{éig‘jtﬁ tlorllaé1 dﬁ%ﬁ‘?‘ﬁ"% ﬁ'g egt(;:x;[euutgltﬂl};[% lgrcaf“lt}’r & rugeat(}:lﬁé%m?7 degr ees
or woul d motnoinm ihedetieg emiquagand Rbnttolstthe itastsuamahgepRtrphivtasy foeached 67
degrees. [00240] In another aspect of the present invention, the variable
dead band of operation of 20 the system 3.08 nay be directly tied to the

cost of eén286] TnskhtDsOUSIINRE theTuMbhié R BRES Brimh§ iR@Yace ZOh tR%HEA e, a fixed
set paqint tug a cost of energy may be set and an optimal ranp rate based on
“Te

2 ti n20and Be s rsisrkabara. fistasmmpsst 1 HDawil legapablovit dgslaying fathenser vel y o
user the current cost of energy as well as its relative cost as a graphical or numeric value (1-10) -
or ($-53$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  toother remote devices 1.08 like TV screens, or other display devices (at the site 1.04 or




defined ranping rate such as 1 degree per 30 mnutes to t
tenperature set point of the site 1.04 to reduce the opg?gté%la i@q he

heating or cooling systemduring periods of 25 high energy prices may be
defined. [00241] In one aspect of the invention, the system 3.08 manages
cconfort for the custoner site 1.04 Y |learning fromthe user's inputs or
adj ust nent s to the system:3,08 to change or nodify indoor air t enperature.

Thi s | ear PRI FHiRReEscapnblepicommunicaineand gisplsying H@W&‘P‘érﬂmﬁﬁ @gxices r eei ng t he
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condition. To acconplish this, the system 3.08 nust actively nmonitor and 25

SEP 2006 rfBeidbneasiont en@‘gyerrﬁnyotmémm@mblqraépcs@ﬁ of msmmptton@r Hewe 2. 18 but

may al so 42] I n one
emboal nanfor @30 Ah i ElomE R A2l d0E al sl bl bFULS, ofa10F )
accormﬁdaraéam/hanggsefﬁmendydevehdﬂmrsyhtummﬁ&mayszﬂm magge, rémint danghtas i f the
~custoner 5 initially nﬁs t he. t her nost at 72 degrees F, t ystem 3. 08
senses t h&"THIEY us"l’*ﬁ?r?f‘@f STapc\yily SNGRRY YL YRR Fﬁﬁgla&cpgﬁ"};ﬁc&l{gﬁ E‘“‘B tween t he

t enper at Ulitorntdiet, e dyeeal3.08e0n86ls WiB be Ideeted UNihgistty 1.8 WRlileQhe t he hone
2.18 rises in supmer, the set point would remain at 72 degree F, however,

the ef f ecPlogess&afgpaodelingrnd mepaging jha souices wd typas of eherier Baifsio Pautilized omat i cal I y

| ovner ed t Qnd@inPhifbdoRal BEBES Bﬁ‘éilEml)ﬁ}!@!md‘H e § confifuritaflGisdilonpar amet er,
10 the system 2.18 may have to | ower the effectlve set point fromthat

est abllPshadthiy regard to dhesactmaklocatipn §f @tegmws flﬁmftbfr sisdeidy 10% of relative

hum di t sense retain the evel in the site 1.04. On

t he oppgsmbggtgi eongfasge%tegfg%% eI orlffr mrﬁiy Sécé g e%‘“ﬁ? etpg Iétr Yheter, the

. ef fecti vedestkd mmpeiatuwaddihé)@srem $wba@w& dle g fanire ﬁ@polﬂy&msedjcﬁ% reduct i on
“in sensed hu in.t 2}?9% 2.18 ég mai_nt ai_n th% desired confort
{evel in WW{;‘L?“% eEI"h stprg '65‘“‘ iR 288 mey detggmine gnetfsctys FEpRIRt set t i ng

and woul d msy@aixﬁoemagmene&ﬂ%dthbm&sl@@ al PRINUGRI of theEPRAHRSethntt he set

point at the thernpstat 1.30D. Changes to the effective set point as it
rel at d3 t P023Y STda ssepering shitpgintrRyrharoneaspapjatesle ‘deadbprdl's Far omglsc? eased from

the def a%ﬂn’i ?.&é oRELFA dfegx@&rhi}%@é’@&f.fa{iﬂan&laﬂgrb? ok O éﬁg ?L&e user'

i ndi vi dual ces an over I mnate e nee site 1 04
occupant ttlm snmdm 3a&wogldangxematcz:ﬁoi[r@0@ﬂl§]le hatuah rotpheturas pahed 7b¢ﬁegtdae pr esent

: d b
def  ned. aRBPERa RGP Healia oy e 1S sl R HeR T S Lse of it erent
occupancy [(024ejs Invnuiher APt Sitthd fres@afthemtig 1R vatdhie@ad baasdf opdratd@amand on t he

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 I 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 ﬁrocess 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




energy delivery systemas well as reduce the total cost 025?95&% site
~1.04. In one enbodinent, the occupancy nodes nay be defined or nodified

t hrough the user interface 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, 48eekend, weekday, holiday. Specific
nodes nmay al so be defined for different users. [00244] The system s 3.08
per f or manEYRhRPt aPX fGJeTRRSERIE Pediingdmiba bome 24kt gy alsg pippityr anddsi¥i ed duri ng

al | peri ods,Ry@MBh¥difydevelte Most energy effective set point or its related
30 of f set-if the occupancy node is "vacant" and. applying the confort

manageneni00342] beone dmizgingER tho Q6em) 308 deteainesghe effeqtivel tenppsratiioie” . Thi s
occupancy [ L ntroh . i t her enhanc ?ﬁ h [ of
occupancy aécgﬁgoﬁa%gg%n%g;e? Jpﬁgfdo%}(ﬁﬁurluuﬁll%séett%n i ?ﬁr e pﬁseygtg%g@%& [ 00245]
In stibl aniddllyesets dsphatnostht 4t178 dpgresdh) thel system Bi083ensthithe Sidbelmnddidd may

determne,the .tipe.necessary to recover from a one. gccupanc de to

anot her r’rf)"ﬁfg.a"fl H’amsﬁéfla%}s%‘é’?@@?’h' Etemﬁﬁwwdgﬁwg?téfev%fﬂ%d‘ggi ransition
Or I eCoVelnk HRdiBSEvdl Bf tHe Htel WS i3t BfsubimdrNBe 53t pbRMWoBIdQEmAis aS®L tO a
"recover by" tinme versus the default of "start recovery at" tinme. [00246]

The syst edf@e0E. hayets Bihelfrctive 5yPeiay g thc esian S8 pBFgPaRaRiihg dat a.
Energy prizmhiiafy Bltdito ﬁidﬂﬁ@gc%is¥egﬁe§éf of «%?ﬁf§:t.0§saﬁefﬁﬁl?€ir&ﬂet&be total.
cost of operation® at .the site 1. or maintalning the environnental
conf orlf. Ewersyetend Zo¥Sopechiverio dfwep theciffegtivieOseepaity] fewn thae estyidishah 1.8 t o

determ-ne the optimal hum dit ag)c,;t ratur.e. settings at. . can be

achi eved f %Srtorﬁ{eé%??%grfs?ﬁ gen‘%éryp r?Sﬁr%Paﬁﬁ ﬁul? ?y ever |Sﬁ(§:tr2)e'%5tsmenstﬁ?n t he case

~0f  heati rgmfvit Ivtlindhé ¥itd BMe| Oliie bpRsRSsitdofteconasielghitianak idgfasio t hat t he

effective set point can be either Iower%d in th% case of heating or raised
chrcél g

in the ca?é‘aE’F e&&%ﬂqffﬁﬂiveﬁgrpﬁi“ﬁmﬂ&b?ﬁaéﬁed. Mé&???ﬁj dPr 681 é‘f’. mto run
l'ess duri RgsR@ainafsdiQ withiOie hoBé £.88 So mhidkatn ABLbditd cdrffork vl BGAREE. LI On the
site in anticipationof increased pricing on average W ll| reduce the total
ener gylSbi [The fagip of hdegsees & +10ro4s a pfgdiseltingaed youippe wpdified asreededbassh may be
ent ered by, 06 GUSHhATRE 1o ¢ eeseﬁ%o?ﬂt%f&uém L6 368, @ﬁa{nges% HRReERGE Gy suppl i er
program or be set toa def au Val ue desl ghed to créate a bal ance of
confort ampdinsanit relpes tPBe fROABidNyttherefefeanayrve dncrepseliof decems@iCroBGhe one

ol erent o bSO ARR AR BRI PRl R 0L 2
the syst ervéa. e, tominaralgended foritikdiio 1 .0aictcupaitpemakd dng chigebe nanaged.
. 20 [00243] In another aspect of the present invention, the system 3.08 allows one or more
occupancy mades 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 capabilifies are further
enhanced during all periods by applying the most energy effective set point or its related

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




Ln the graph of Figure 3C, three scenarios are presented, B%E# odde
present invention is not limted in the nunber or type o? scénari1 os that

m ght be offered or exist with any given 25 inplenentation. In the
illustrated enbodi nent, the three scenarios are maxi num savi ngs, bal anced
savings and confort, and maxi mrum confbrt. For each user sel ected scenario,
t he systegn 3.08 has a predeterm ned default offset (which defines the
 deadband) 1 KARARSGRRAA Y Dot SR SeIDHRSY SPatiye STt i GHENT Biaed BY

- charact er insd dd@itRh of RRuSHEPkdnSiHle 8AEIeI hat cnrBunicalhdid ﬁ@!s}skééﬂa.@ﬂd/ or price. In

the illustrated embodiment, different offsets-are define 30 for energy
suppl y cl 480245} Entillonethespspeenof thewetisentinveritigh, thesystern 3i08imay|dete@BneSi® 2006 50

[ 00249] Be ' |j f [ n s time-of -day
R i e e L AL
di rect 5y tthis teheveratinmg fit vétichuctransidod arreddvery peressdytoda ppitat if tHefsysiaml ti me

Cermer at urdRat FBUH TP PNC AT QHR Y B tEi o5 i FOYERED 4P savi hgs. and
reduce 5 $002aby TeHystens 8108 ghy RARhAREd b\ﬁﬁﬁiﬁ@ﬁb@%@@he@f pa&iagughf ered by
energy supplier utilizes price tiers ich the utility manages dynamically

to refl ect“neg¥ Prics informatian ippsed ¥ thgyystera 0§ &g predier the totad pest ehepestioThese tiers
rovi de t r.ekat ] j.ndi t ke . hrice: nerqy and are
R e

usual | y defined as being Dl U tiers are

super i i@pogaablasiihe dystemyr 3o detefnigtithe op@nalduinidiyysind sineetnome sdidngsittet s woul d be

used 10 b ner uppl ier signal the.custoner and t syst em about
the rel at %3’@"%83 qu%? ?Oerﬁtg? 513? l'bfalﬂszggﬁmfhl}ugn ‘?ltéj'alfa (f énclr%as%lsplﬂlrlﬁ%ﬁ%fa é’?t o the

. systens 3hedingeshmitietlcad) dsteeayd @nthetdshef codlify s @che the effediive st phift cdged or can
“further inprove.the iJity of the systemthat utilizes the, programrmable
set poi nt @gglgqg,l%wetrgc?%gh%p%epﬁ&cagb%?%@}s%metp? FF SRESPIEE. ReBItEREF ng: and/ or
15 cool i ngeaitgt@WBolMY dySiemad UGA 6 SitfgiRliads StaliBRe pRfes! NG ENSHGYo del i very
system_ By conbining the price data with precondifioning of the site

t enperiat uPEcanlitionthe &ifetip antisjatign obinercised prieine appierasn il rrduestbaistahcy node of
the site, ¢ ?;&iuq&?heﬁ%vli.ms as described above can be achieved. As a
direct result, If ployed in sufficient quantities in a geographic area,
price vol 400247} Enengy eri@ngjinf@miatesmale doeraddgyuisecisto@r, [b0 R5Sb1ablishedne aspect
t he syste nages confort by bal ancing hymdity and, tenperature
based on irpfgar?gfafgrﬁ%% rsé'f’@?eér%oéraﬁf”f ?%@epﬁ)s? ﬁ?ja@ﬂ]gg%%‘éﬁsl@ﬁcbfﬂgg%?ausi ng
system déhlandetss corhfvricandbalingsy t 0 nmanage tenperatures is enhanced by

i ncl udj ' t built into th t 3. 08 whi ch
o “g{)?g ifozake Q@g]éfegeg%g A Fioins 3850, Sne immplementation of the abdve destribed ~ '

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,
¢.2., availability and/or price. In the illustrated embodiment, different offsets are defined

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




exanpl e of how 25 the system can manage costs and confort "Shou
construed as limting or constraining the ability of the system3.08 to
deliver additional benefits of confort or cost managenent. [00252] To
begi n the process the system 3.08 tr#tks and | earns about the thermal gain
- characteristl of the hone 2.18. To.do thiis, the system 3.08 tracks the
~ thermal gé‘?%@@écau%soﬁfe STF8Y Rywpiers offgr what i knaynsastimesphriay PEFIBE id over
time by thiustomRiHus\ibdpieihehanesidie (2@ dkely &P88 tariblubil G F6r (RD, ~ @
thermal gain table for two set points is illustrated. Figure 3d shows two
set poi nesOvrplive smwbtipe pEingiaefferedby the eneesytsupplier goingihesiedddr ded. The
- first set ' i ' [ -y : t hree
trends il Itrgés)%a?{ gttgelgﬁeg“\qgiaﬁgeg@a%ﬂﬁ? Cgmﬁgém%ﬁlé& %e%%f%esgflggssﬁnﬁéedt-& ermal rate
of gai A i supphechsirt denfan@4 Anothediohd eraeagemeutt oglemtodfepdriat anemy sufplien t he day
represented.by lLine 3..12A the outside,te tur s, 99 degrees F. On the
day repr eé’glﬁ %B“‘E?g“" |v?’1[3§13[.hi'9§1,ty Pﬁ%ﬂgﬁiﬂygflg%gqygtﬂﬁeég’éq%@t t‘%ﬁ“‘ﬂ%r ees F. On
the day delpegacint adidmerd. MaeseJied pavideie: @bHbHerelaBViaaiditbH of thogsic’ 7 degr ees
F. The nex{b set point. for which data is illustrated is the set point of 76
degr ees FO! REEY &P He uualbfiglncdis RFingkO W, METIUNL, HIGH and GRHICALjThesq 4
i1l ustrat q geRQrd NFdMosddah fie BfapQat Medrd3E RENIROIR dwit 42! widiEbllefame
~outside tenperatures plottedin the 3.12A, 3.12B, 3.12C data points. This
i 11 ustlPat bpaenargy supriigr tosigaH 8w cufiemermpd e system abott thelativacostofisneeay si de -
tenperature differential has over the thermal gain rate in the hone 2.18.
Wil e these graphs are drawn to illustrate the rate of thermal gain, they
- do not depd0es0]t ks feapieds bppilitdbid to geisystanne0d descrithed stevewhdnadithdra fixad ge and t-he
sl ower rate of, t.her(g;fl gaip, whi ch occurs.as the indoor ten erapure reaches
the outsi 68 P8 HSET F Gt lurthR; mprayestherabilify ofthe Sysfem Mt yglizes 06 | | (st r at ed
in Figure AfmdMdiet bbifEedurkGo eMALE he DPOMEN HACERS 0T Rle HAIdR dhokr 2 Set
poi nt of ?ﬁ%&egr ee F gnd an out s)}/%g te?r)ger at%re o@ 90 degrﬂeges F. [00253]
The sdcondodingysiems Fhile gdpcing degpial demaagn thagneray delivesr HY§eMmesBYf t he HVAC
system as : [WeTgt i } I da. rature
c@minHﬁ%Tt}?ecﬂ?lcEZ) gat%j Bn blesndRon g8 'olf'the &&&?ﬂ%ﬁr&aﬁ%ﬁ& gﬂtxﬂtﬂﬁ% %%F

varies continuously uring a typical day, gain and
t he HVAC euhiurther@pplaing theweguparicy made oftkasite cadditivhel sdvege avdraniipedabolé gure 1E
illustrat : i.cal . i ines. for the ther ain rate and
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of the sysateanpride O8latility issetergytpriaesfoax belredadedt for the entire day and the use
of '

devices 1.08 systemto achieve custoner desired economc gg%é?ﬁﬂ¢
not be

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




hum dity sensing and control of humdity levels were not pnigEpYvged i nto
the illustration 25 so that the graphical plots depict a normal home with a
normal HVAC control thernostat. Here again, the illustration depicts that
as the outside tenperature rises and the differential between the indoor
set point and the outside tenperatur® increase, the thernmal gain causes

he HVAC . f ently.. A [ [ ' ly h
weat her _or Eukoity iRt EROE B Bvots b RO, i dq el P PG st

poi nt at @ointvosths home?2.18 ke 8@ tidimbsim 1. WH s veotddd e TEERAt §hpoiMBE uni t s’
air tenperature 25 SEP 2006 52 to the set

ability to_recover the indoqr : P :

ol 1t . v HRTIRE AP 5 D5 Qe amonE: T e HEMBLETHERmgt 242 BB. 10096 of
operati on aadgl13dglot ihe ARFmAirkte bEFRPRMMANE 102 b diffdrSR oY fenlglfind&t POI N,
until the outside tenperature dropped to a |evel where the thernmal gain

di d nof ex@rtd duneptnmcdbyiling 3.124ithe ausidegempasagtisvas B8 degrersdk Qnehper at ur e

setting or | el I i t he
occupant gg%%ﬁre%%@g{gl ﬁ%z)g:'l?Btéﬁlg %é?ﬁst%%?@ﬁ% vssagtgléﬁ%?l%?spﬁi glgl“eérﬂ?%)ger mtting
t he unit tepresesedisy linerfol2€, theronaldecymoperaat waalT degmees FOQBS4dxt Iheoinhi rd step
is for the_ user pi.ck from | ur.al it f econgmc options offered by
the syst eﬁ?fé".s*b%‘. &a%rfgé]gusgf)‘ﬁ(?ﬁﬁ@e %éﬂ%‘@t ?fr%rﬂ%@ﬁ@%&gc@}ﬁ@ef “f?ﬁ% 8WBAT wit hout
any regalides3014A; 044B] shd BOGY iACRARITHEthERMRRGEI 6T Ehinh tHeMeme2NR foa@ard to
confort. This choice 10 at .a high level, for exanple, would be but is not
imted t &8 SETEeTRIFISETRIpHedf Bpp 26,0 145, SAHE dHa peiatsuSep lgation sel ect

- from  wheggisdd doShd¥ g ifRed e %et H@H@vlgﬁﬂ?&hi&rlgnée%ﬁxrg APl HEARATHE

managenment. Wiile this exanple would inits s rom provi de a _
. sel ect i ontheghal gginage indhehoma2 [8in §hikeyhesgyzraphstaredravoptol idustratg sledratopt t he syst em
3.08 coul i f ] . anded.to_Dproyi infinide nunber of

opti ons. %%prlﬁ?llr‘z’glsttp%f% r}?ggv%tlﬁg{%orﬁ??glﬁusa?gﬁn %ﬁcrﬂﬁ? gi?fglfgglraplllselar\%ﬁ d"Grive the
control | clywer s ofithdrmalouain;, edichwctdieachaindodr tpapaieieatshesthé emtiged and

illustrate the resultin ontrols. The primary. cantr aranet er _woul d be
i ed TS0 MRS L IEBE SRS LIS T b Bl SR LGS S woul g
make avai lahehévis thmlemw%&iﬁ!far%-s&%oh@otaﬂmegeé@F%ﬁ&Mt&d&em rhth@-of Thi s
paranmeter would start with the set point established by the CUSTOVER (for

this examfPéegeesdiegrees F) and at the maxi mum 20 confort setting woul d not
move .of f go2sBy §hé ScoR®@b@) i S8ark adtonal 'el:w% {@gs
setting, '(t?‘?]e 5s!’et poic_:rolt ofééet V\%ult%]%%u%g%grlruggy}%t%ﬁ% wou %@ermt t he
system i Aystem & adinetiph ef thethermal/gdith Since teeumida tampenturh wricoentifuwusty t he nor mal

et PO g2 S50 . AuI506E5,0 s TREHRAAC B, ARESRLROLS f orperat ure
- accordance with these changes. Figure 1E 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 sothat the graphical plots depict a normal home with a normal HVAC contro! 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 peﬁods 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




system 3. 08 woul d manage the environnent. The next paranmeR8SEPa200®ul d be
used to 25 achi eve econom c goals would be the ranping rate at which the
system 3.08 would permit the tenperature to rise within the site 1.04 as
it noved fromone set point to a higher or |ower one to achieve economc
benefit. Here again, for the maxi munrtonfort setti ng, since the allowable
. offset is L i e ef f.ect hi,.s ca ver,
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confort rangg thRcovartiThad wWrRperigd sdtinglordROi8sor hhidif} e ERAPASavi Ngs
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3 degree per._h . Jhe results of this exapple are illustrated in
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the present invention, the system3.08 uses the |eajned hermal gain
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consunption, Under this control program the system 3.08 uses the thernal

gai n r at e prebessheeseey Bomr st it that s st dvMidaTieytiahieratiet i me to
produce. asases b Rachleve QRMIRMEAs. Uil Whelfiiest PRRCstart b il 3! M 3. 08

can be instructed to nmanage deman d consunption rate at” elther a
flat | evekstgishad byoilre GURIQIMEBR |(fov dhiis byenvide §2 depredsd?)iand ebthe amaxirwenper at ur e
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' 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. Hcre. again, for the maximum comfort setting,

since the allowable offset is zero, the ramping rate has no effect. In this case however,

another parametér 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 altemative




be construed to limt the capabilities of the system 3. 0895 gmprdgygn t hese
“functions using 25 different control |ogic or additional sensing devices to
-inprove the process. For this exanple, the set point of the thernostat is
72 degrees F and the allowed variation selected by the customer is 4
degrees F nmki ng the acceptable rang€3for i ndoor tenperature from 72

degrees F j ] t he .t e he e Jine.is set can be
triggered ‘{‘)’g‘“ﬁ% D gt;egﬁﬁhgsco ’gg%(ﬂc’ﬂl %H%ﬁ?ﬂ%ﬂ%gs&wgg Orcf#’e ‘BPEGYEm def i ned
tinme ?f dwpmfmrmgsmaglggmt?zédweraﬂoafdegyaer mtthdlgmﬁménmts%ig%s seiag %eﬁonsglﬁpti on
rate for i.ve peri od of ti or any other 25 SEP 54 measur abl e on
sensed evgth%}l%%ﬁe Eﬂmpgm%l}zﬁgﬁlﬁﬁsﬁggﬂ‘if@rég the pRmpiRg fate wouldbeespaplss set t he
base |ine dfbkiggedntrboRediBrobfi a d®MatiBR of AT AHE dcid baHY higeBnd BRARER33% I N
the earJy nporning when it is cool, the system3.08 in this exanple wll be

oper at i’ng " e &8 #ier Ll Fopthe youimumssayings siiingi tiedeed hppdrinthisamplses, t he
thermal  gaidnd®Bhe ted tmﬁ_n?%gzcel% drdl (AP &rtﬁéimgiio%kr?g& bt Bodill Be EYAE3 CyCl e rate

on a continuous basrs. e rise in the outsi nmperature causes the HVAC
cycl e ti melegiges Hper bense Thgsresults afthisakauplé are Hiugwatel i8 FiguksSR e sxasipmn 3. 08

reaches t t | f %,.,cycle r tl the hase line is - :
est abl i sh@greagﬁ%ggﬁéseg%ﬁ glﬁﬁatgﬁgﬁ ﬂb%ﬁyﬁtamiat’tgé ‘E&ggi'ﬁ ogu E‘SP}#&? CHHTrate and
t he corr espohtlivarg thévéiErtipa log individiial Perampledy RCdek®@ibSd t& O nRsntdilan T equi r ed

effectliove set point offset needed to keep the HVAC 10 cycle run tine at the
speci fi-ed %F‘f"{jg‘e‘i"’qf‘é‘\t@‘i_o%‘frﬂ%@%‘m@? copffab ateprigm 3nd 28 nt pdagictodigpit i nt
upward, t hembysdfeahdo] PiramSteRthA thdsydRnE. 68 RidhhseldYMe \K/Mnt\ﬂlﬁ?‘l tRdse t €

pr edet er mi ned trigger- | evel up to'the point” that the tthernmal gain rise

rate exhatdf@entherelsiof semiartas spdnsstags ahieyed: | Adviticn] pamerbtérs and dostrglst e 1. 04.
At this pQLRtialshBeSYSL j yln : ' base . ntrol

paraneters set Si n the segﬂt)de%ngé Lm ;[éiﬁcht%@gst%ﬁéérs9§?m.uz‘§$%ggﬂgﬁ§8%%r ?@F

control | i régsclose thesg addifonalocoatial pednt:tess a0y cdngrol miet burehduld ggee cdnemeld or exceed

t he al{.0 ter ature,dependi n n whether confort or economc

r equi rlgrr\éﬁa gmét?@g%%sémﬁwiSﬁﬁgaﬁgﬁs\g}%&‘gwfa&m?lﬁ% site 1.04, the energy supply

chain or 4062s8pilnahdther a@fecbot the prisgiutliBvedton,| thdsstea! 898 lddésSths GRARAI O,

assum ng hat the thermal gain of the site 1.04 does not exhaust the

1
al | oved t dRSRALSAN ghafagiepstics Oof Hie site A 94 gjang withghe custpmpen seleigd Allowableul d be

not ed t hatterhjiRate@tvidifiBn ngk R BaihfairlO84 18R] MdeARfh IiC o QM JiBh. Bhad-he system
3.08 may be for this exanple, or for }&% exanple, or tor the entire system

_under 't héhi_é 6Pt progiamg ths systgm 30R apestt ermhegaiusteonfitie omek 2 Handfisr e i s not
be 1'i migt €dsdoBiatelt $IVELOHStem 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 iliustrates 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 Fto 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




as a residential or commercial control system In a | arge25@&ER 2048 oynent ,
the system 3.08 can be under the control of an energy supplier and can be
used to manage a plurality of 25 environnental control devices attached to
t he 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
| evel of authority and control .over Jd.ndividual control point_ or group of

poi nt's aer%a%uem eh(ajx’i' %enﬁea&rzlee‘{a%t: %ﬁgﬁ ?W%EHHSB?PQﬁ‘g%a’E tﬁgc‘&é%‘?ﬁgasoslﬂt Phe delivery

suppl y chéaiase line[ @t 74 bAset dilsa drSIEUAGhOuUE rundiitd Rathel 83%Ur €n @ dalg System
~3.08 isits abili tge%/ to receive the 30 cost of energy fromthe energy supply
chai n. PriB¥MEE ghet &15596] thesyatem 8108 1 tisexample il be gperaimg atgeyolggde 55 act ual

prices. Irbf@b%h%t&%ﬁiqe&aﬁpeﬂeﬁ%@%rma“@%ﬂa n&aﬁk@%ﬁegﬁs& ibghng to the

-system_3.08 their willingness to pay for confort or their desire to save
by i nput t iaggivithshet lREAS wxalersie @ ag@ntinupisihasis.i The rist inghd eutside mpmtirthe set

poi nt that £ ud -t he... epvi,r.onnen air
confort refral%%.&h?%ﬁ}l gufc éé)@l&ggoef\l}grrﬁ %%%%%}é@ﬁtga?‘%}gig%ﬁuge ??'I%%h;é;{’%eg? Sp%l the first
5 scenar i ogachdsehecitiggen lve! of 38B%syyele nintinies ihe Gadedivie sesablisa@tdndte s@dterh avi Ngs
their wlljngness, to rovi de additional tenperature variants hased on the
cost of er#e@gifmﬂr'%rﬁo?lﬂgte‘gﬂﬁﬁpy &@ﬂgﬁﬁaﬂgﬁqrcgfg P ‘égﬁyé ﬁ]ieé'?'bﬂr,nf’one be for
Maxi mim ¢ @djedtibns, @6@pdtey the M@ BRATO:E pantoffsSNdI&oaRkEp B Ard for
maxi mum savi ngs. . In the maxi mum confort setting the custoner is indicating

that tWiey oxle lgu_"rﬁslﬁe Yitheesraptiethipiererrigrebelsid- oby wdestips theetietiveseimgint and
therefore Q. i 08k ORSE A B airRAY iRATVAL T tﬁﬁ'xebﬂlﬁl?eggrg&teMe rt and
t willing to give up g

savi ngs setting, e custoner is , rees of confort
. ti0 achi evdrigssyieyrgsp tolthe pdims thed e thenmnd grein migsrateegbdustn thetaliewaitshmeneure | S

i ndi cating,L t hey. Wi ll. gi 8 degr.ees of ort ta achieve savings
over conf g'fa{l ml Oewseg fg%&‘? f‘ﬁegf'%feﬁgwég?lf‘ggﬁSéséer%gglﬂggvgéqe °L§§°‘E’ﬁ@s 38t oner,
however  tchetyol payméters Qi the kyseth BMhOtUsRMeNRaRE of MBfbUIRS conielliggergy supplier
or other outside 15 [%gf? enent entities. An exanple of this. mght be a

utility o BrREkhemE e egedevel prysseg terpllewes empgayredsadivgPna f | at

rate per ReHather édifoR REE@oRH refiiflflents BRI EFEREYRR Vers FI8nLHE LI QB WOUl d
relinquish control of their heating and cooling systemto the provide.

[ 00258] UrfBREY $BPly chatapiy combinatiemefiboth. Fiavra §Gnlpstriies bigsccamiqa®@uingul d
provide PlihfidoheAfa G R e B4 Wobdhd: Bftalisc MRIaliblela ERpGRL ot E 0T and
t he prem se occupant”™ or customner Woul pay l'ess for PReT T Energy as that
| evel of dlonttedl04by the supplier increased. In this exanple as in all

ot hr 5 AR, 9ol BB B BB L RS .25,
control s xgmm.os 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 aresidential 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 supbly chain. Price signals could take the form of tiers or




capabl e of delivering benefits to all parties associ ated ppt$EPZE06
generation, delivery and 25 consunption of energy. In our exanple above,
where the custoner wanted to achieve maxinmum savings to was willing to
give up 8 degrees of confort to achieve that goal, if- the site 1.04 as
equi pped to nmanage hum dity | evel s, 3hd the huni di ty level could be

" managed. s 0.1 ] % the actual,tenperature variant avail abl e
to the syg%tg%phg‘?sog’g%o ra%:a%?’é‘%{/ee%? téqélelé‘@g‘flgﬁg F %Pa%ISé’ eﬁ%{ﬁ%l%lt %sfyé%rsne from8
degr ees t 8.08 thettegllipgreesgb payfgr codfort iehsiydesipano3a@dy dnphanihg tito hakysietde to

manage W thin. 25 S 006 56 [00259] Another featyre of the system 3.08
Tt 05 mpr B TR BEafE fromdte shmnghha Ay A0k Sodd Foedo maeedts 1 o

det er ni neeiv@n@pihlE cohfR ik ERAREIE 3D sdviMBcélaads Sailluddetea PR thegkst t o forced
air HVAC systens to gain additional cooling and heating benefit from

resi dudl SEBYIA HY caHEmeTSar sreeilisinsrioneds of sowlortns seiings theyrovillimgrss Ing t he
thermal r : bty I i i .Syst ens upon
f0M8 B RSAP R R Beratire Vadhlls ua&g%h e coﬁg@h%eg@i fﬁigfjtgg ag%glfbgmﬁ.

reaching the desired set point shut down t ng generation
~unit and dragrlings greadepicid, orsrbedpe makinom cémfotthenectas balafce chméirt mgl a sensor
Q_continue .t for safety

in the pl ' i L for the fa perat e

reasons, gnﬁé} %ﬁ][écﬁrghoﬁnﬁmf“gn%ﬁ"esra atey e g’re 6“6%“”%“(? g)rrg%r?%e%ﬁ’g\}%‘fugtﬂwe}i hi s poi nt
the fan aixdndisyiag em thepsil doogiopar silything\¥AeHE oh theQRiot bitPeiP aR] théb@reent i re
systen,3.0 including the fan O typically cease operation as soon as the
set pdPnt Wﬁ%“‘ﬁc,gﬁ‘i‘eé?}%?f% Sﬁwn%iwhsiﬁ.aw@égéowg@ﬁ SPHRgs eting, thegUsgmel ¢ her nal
benefit sisOtififhgith givl@pAUREME df chifrt foSachiOwd sal@gd. MR 1Rl th&kidwBdavikfle System
3.08, using sensors, will continue to operate ?he fan to extract this

. resi dual @A ceigras iy indicgting than ghey il sivp op Srilegises of camédrete ackieyant o t he

condi ti ongg; G Lt B sl | ' fan wl |
conti nue tol%ggrgtcg&aﬁ?ﬁh%%eﬁe gi%lgrt% SP%“&;BJ??SP gl?g?ﬁtggg? rsa&?%&%}%%m%%?rnt 15 of
bei ng equtley tneayt eatongbllednley stbersmehnt enghessathurcacrgf stiptiecanctheri anéde space. I n
the cage of .. coolin ont i t erate until the duct

. the fan will) c e .
terrpe?at ureniEeeeY ¢ tlfﬁ’\egﬁgfaﬁ?lmof’% thbsefnfﬁspgaﬁéﬁ%h%oro CSHEBHFFEEE® great er
t han t hat cafipanh ehas effiaed cisermpe b fhtte pof méhik fo endpy b odér tBpas@mehf0260] In a
nore el ab%te igl e n}‘at ion of tpg system 3,08, the environnmental control
20 syst entAGGHHIE eI YQU Bl cpaioh ot Geip BGHEE anclsiopling SStemd 1 PEBIE- cases -
ancillary humdity control devices to maxim ze savings for the custoner

and reduce the inpacts on the environment. This is acconplished by making
t he syst eH035%8iaUades this pxampledheensityymanagingited sypfem 308 wepufsknrayide pigingower

gener ah or gorhedsGAGHH 1 HARY BlbRibi Ble HbREhd RO Pehise 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 ot of latitude to manage within.




generation facilities, resulting in a reduction in air pobsk@Eprpgygl the
consunption of our 25 limted natural resources. Energy efficiency
i nprovenents through a conbi nation of bal ancing thernmal gain and sensed
hum dity can be perforned in a plurality of ways. For illustration
pur poses, several will be discussed ¥ere but should not be considered as

limting s that inprovenents_in energy consunption rates and confort
can be a@?ﬁgé‘.“’%af el SuStEng BEB et IPARVES RO CPTHAY ATl @eRYs ef f ecti ng

confort i gricleRiil itddady & deteSRAE theWpBmallFRIBEMASIMUR 1RG0 HiH abgfueaAS_ stat ed
earlier, humdi t_yHgJIa s a large factor in confort and by controlling
humi dity fodfpspdair mﬁéya@w wSainadditional spoding andhleratingbrnefi residpgd syst ens

il ' [ I i hei '
fesi on, v enys M aRRA R e Al Q] 8Pl A Bbend LR Pl T ough a

cool i n§ cdirdditichihllys héating ahdtopolimgsyuismes wpoe adaclingtherdestred srboint shbd dewanvi r onnent

but typically..the renoval of the hum dit i.S purely a byproduct of the.
cool i ng pﬁ‘S@éﬁg@g&ﬁ&’% e ﬁg}era?l%f‘?lg?'fcg‘ﬁ‘?er?ﬁétescgé’?‘gﬁ?%’? Hﬂi(ﬁ% BFYr the -
ability theatigliafsynsexinghd plgndrV kit 115 £ced¥Bhd Bn Rk thIREIR dpeiited fdr¥are@nt 1 ol
systens by the addition of humdity sensi nq communi_cati ng nodes. These
nodes sen&asoftinH} 1y Plryumdiapesatiie drops (g grigietlshedt dmpeintiel i B¢ de t he

i nput to {iemS¥akfRparalS WRnlifadolihl mBa the TR 081 erature
but the hqug‘ri dity | evpglfas in tnhe si!t %m% Oﬁe%gﬁg%?gpja?%ﬁmedu% ,\%he%/%ézpcannot

per f offn t typichllirreaiie operatinntas snongs Beseipoint is asidebied brbotht ¢fehesy sasenthgre08

support s 2 (il Ahldh Rhe AT, FRLADA AR o WAL 1a. FRNLLEET NG and
metering sensors t0 conplete {he process. & T olI°1°0W g eXanpre of

- hum di ty B.08tusiof senbdratwill eontibee thopéraie defar taleechct thisoesidial il ieyiefitens or as a

nmodi ficatjon to existing HVAC systens, .Js desi dto jllustrate how the
system 3. %’“é‘lﬁf’“&ﬁ%ﬂ?‘?F‘%h‘fﬁ“%"i‘?@&‘E%O“SWO{‘%&P%Z?P@FF%L&@W'it‘t?i‘:é%?cy and the
associ at egf Keasdg, Bk faPEillabhite 8 ofd¥ B il teSuct THARY AR 1HMOWAR: paRer ating
efficiency the systens will reduce the total energ%/ t hey consune, inproving

the &RonBiFingegiilde thyt dihessenssddemapeentise ebibe condygioned snees- Tk @se 9lesour ces.
20 [ 00262} oo iicich VAT Bbnu ML SREREh Ao SUSEARERRSSL B B pAnfigali ng unit.

a cooling unit, an and air filtration syst romthe
condi t i onbdnsuuddo erspme giisehgreaenthan that of tHesnsedyauemtandf the cdnditivexded and t hem
- passes th#%g%h the fan chanber where it is thenj directed through a

heat i ng chanber followed by a cooling chanber. In the case of a heat punp,

t he heat i 9260} dnaasid ¢ighosatecinpiatdeatan@chf he sydnen 3.08@hodnaiididtientabiongola CconmoON

col X 20 system would utilize additional sensors, controls and in some cases ancillary humidity
control devices to maxinﬁze savings for the customer and reduce the impacts on thé
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.




25 and may be supplenented by a resistive heating strip chgrdep 4gpe! | mat es
~where heat punp operation may be margi nal during periods of extrene cold
weather. Air themis passed into the supply duct systemwhere it is
transported-back-to the conditioned sg).ace through a series of ducts and -
registers. Ina cooling scenario, thé’heating chamber is inoperative and
only the L rocess is active, As air passes through the cooling coil,
t he cool i ﬁg%fgf&?|.theHﬁ‘8FfﬁggP‘ﬂ§ eifitstiag comfort ip foRditiensd oaih $Pa0ESHEDLI ng heat .

At the saremperdtere apOhhidltf KSstabeeaAR0 humadtyiphyb Q@ar% faci6QR9GNRASn@N the
cooling cqil and flows down the coil as a result of gravitational forces

and is colqyéE‘EtEﬁﬁ‘}gﬁ’t“H‘i%ifyd?‘{eb’ {seeratures an bsoriseshang iraditienat FHSesysemem t her e
the noi St ugif nul RsPihBE vt ey %tﬁn&%ﬁ%yﬁ%po&ftg% e

nment i oned ear |’I er, thi S Proceéss. renoves hu airr. Rnot her
i mpor t @nt hyoudity in ghet dines 1 fundfian dfadvitd/bCthunighse @olisyevib Thit himklged f an.

This fan i l to r a .several speeds,K dependi nits design
and oper atrgnsla%t% %ﬁ?%vn&ogcpcggﬁo@éﬁtepﬂﬁmwﬁ@ uf ‘H@Cﬁ&atp? F?Smﬁgd’ré]g@ Uity o1 ve and
at a hi gh is ppeigd byfreduct bEthe osvling Prodésd aRESs nbScongbliste The kys#aes.08 hlag because

heated air f' sh'li ht er an,gy moves easily through the duct systemrequiring
| ess for c&E ﬁﬂ%‘é‘yé‘{ﬂ’?ﬁh [ SSIHENERY ACaysenisa makghamtumitit cop@t semsr ecover

t he t enpengiyRAdtion bPRuRias) @ﬂﬁﬁg%ﬁﬁﬁni@aﬁhghodc@?}l&g nBdds sdfle RGGRMGE 1t s

denser requires greater force to nove It Through the duct systentand

t her efi§r e levelsduithcesonditinneghwacefand pspédedthe dnpabipethe nysequB Valse titat #raunt of air
t hrough t g LSl traditi.opal .| WAC_.systens have nmul ti
- speed fans nﬁélsr{o‘gp?ﬁl;g%tqmg?e solb[iéf%ghé@@lty?%'efééﬁggﬁlst%tlg‘l’f 8?%?"3@[%% density.
. The syst efw8e@8 chmioe pedichuatht dyeidify dohirsl pro@ahi i bydifien, the kystede3.08e | oner

speed fan settin sago rfeduce the hum iji ty levels in the hone. It 15
acconpl i sKHELPOTH T BURYRIC valﬁﬁlnécti%-%éh@&mﬁo%& PHGLSIRE FPFOHode

-capabl e ofto compliefeyihd prédess, f The FRRMGhS Blariphsf hOmRNG' Rh&oll that Rad S NOT Mal
hi gh setting when recovery of the anbient air tenperature is required and

in t hePl odPORREELBPIENJTYAC sestrmser anpmpdifirationyo exising FEVAGsysismshisme.  To
dehum di f \ed; t e al.r-

condi ti oni ﬁlé_}%gﬁg?glgg%t%%f)g tggﬁééﬁ ﬁg% %@ﬁ%&ﬂﬁﬁg@@%g%@ ?@%E{etm erature
and woul d ciiBiegpe pad thet dseodiated enst af bpamatepeddI¥ACsimy. rilreughumpdiveyt t o be

omoves, OIS AR BTSRRI e SRR Bt e o1
nor mal pateborbmyorediringenissigrplayd piesdrvity sdred anebywadldes. pass the dryer and
col de r2{)ai r[0[;2%]0 At Itrha?iitlco%anldfi{{hibx(ojr}grgedsal?ra sgrsetém-ggrrxs(i)slflsggf aahelat?nagrugiti a? goo ill"l go gnelts, s, the

a fan and air filtration system. Airis drawn frbxﬂ 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 céoling coil, the cooling

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




system 3.08 would be able to determne and record in its pggEp 200 rate
of 25 dehumidification its associated HVAC unit is capable of delivering.
HVAC units equipped with nmulti speed conpressors woul d operate nore
efficiently in this scenario than standard single speed conpressor units.
For dehumidification in a home with &nulti speed conpressor, the |ow
speed corr%tr3t S etting, woul.d bgl uiﬁd to re u'cel t he a][[m nt .of energy the
syst em 3. 08 08 NTESCEIRY EPANG FP2 B HOKE AT BRI GH 2 ESHY Posrayiatdengl s one of
two 30 addirtds@ndis chiltediyo LATFPAR aOBE bAIBnSH MeQhEMIRF FrBmERFDIE aloishRe Of bot h
woul d be needed. 25 SEP 2006 59 Because the cooli n(ﬁ coil as it renoves

humi dity f5RIRsY 196 itpblerpeing offlisngral Sredelquliatiementipnedheasligiatifspiosssh and begi n
to freeze dibveS RSP b 1€ CA ncBi ' : .of icing of
t he _corrpréss_(;?ﬂ coi | ty\?vcgul c?%_l?é n%nﬁgghﬁ_ﬁr%r%hg%oirﬁ\é\éﬁt?%t.t%gﬁllogﬁl?g%ggﬁlgngf

uti I'i zP nghaverfgnly spaed fant Fisdarsie designed taopeiatdrsevéralopesds depiehding emits peed t o
cause the | ' . Whi:l e erating the fan
~in either dgs? oavr\llhgpeqﬁlé%ﬁ?‘siEsoﬁ‘gé)a‘?dtngﬁg%gé#%ﬁ%@%ﬁ&%%}s\ggg ea\"?gi%lﬂgh defrosting
t he coil. speadvdet ilegosiegyooressas atthe. Guddes des beenpae hedted &ir drlipghtr and do t he

i i 1y "PeRalY PR e e g s i st R 1

hum dity i el ) hum dity
i n-wi nt er chikicnBe sguReto rRblee o teklpraliid & thei defiBhRRCLt pint. NBolddNaiiM Nter, the
resulting cold feeling creates an indoor 10 air confort level that is
undesilf abPeraussdt it frnees Aesuies ggates farppdo mayp & thpughdhedict pigtemand therefore | evel s
drop to MR NEk& 4k =N o VAW, Al kL dri es out
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site 1.04 [ r.e can nai J .n t ower | evel ile
‘retaining} Og%gé%e%%@ga# :ir\?%nsﬁ ‘vgﬁe %’Ftc@orgn@ot?@s a?ﬁ“%éﬁf’{\ﬁ‘bsn‘fap%%eht%oi ncrease

the hum diutilyzel e dbwervapeel fancduiogs tovirdducd e Hugidityt Rvellirih ke 86meuah and si nus
‘condi g ons wl|. ,not gléagg e the custonmer. To acconplish hum dity control

dur i nd>t h&CRBah §1 ¥, Usiigen ERRIMEY GPMBIRNIGARg ioBiel Bedei pitke ok uppl y ai
duct syst eisddyid8he baOpE] sblifgs tb%Fér@t'etityin i@ &1 1bh i ComelirtdooRgds @i 1 space
allowing a |ower tenperature setting.to be nmaintained thus reducing the
amount  of NSRBI silgnperadreigegtiicn ped it the Iowspasd suitingrtg relyed the humidity evel . The
system 3. Qefs $n HERGRL ErPlienlH !tﬂ%otr&ez.fgﬂfﬂqusttéfnI.’u@h’@oﬁkd‘b}ls%% thd'Q; hum di ty-
sensi ng node described earlier”in the cooling section bu oes not require
t he addi t Fesationingreogpesssodo dafse dist cading ooid 1o Wrwpan ttemperahng, antlrvaalild | onal
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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 cfﬁéicntly in this scenario than standard
single speed compressor units. For dehumidification in a home with a multi speed
compressot, 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. .




air exiting the heating chamber to pass through a series ok $Ephggg ds or
menbrane that is 25 soaked with water. As the heater air passes through
t hese grids or nenbranes, they pickup noisture through the process of
evaporation and transport it through_the supply duct system into the-
conditioned air space. To inprove on“this process, the system 3. 08.

i ncor por at 1 AL o] . which heats.this grid
or mentr argeiesftdBaling SO A LoVl Al Al bR B hORER L BE B RE L 11S

moi st ur e iwitiwondessatiomend hegimad fregrame, senots 13 dete@ @ithariaixflow loethepiesenbeat i ng
process tqg.bhe active to accoppli it k. In ition, the 25 SEP 2006
60 syst em°3 o?iheccggngﬁssgr ‘c‘ﬁ'mg%‘f@ F%Pﬁe??#gaﬁlsﬁ#{eé? 3 'ggést‘iai’”g’@ﬁ‘gdmhﬂﬂg di fication
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conmunic atyghibe femRretserwhil qpsrating the Gndp sither A4 pHugh speed toderse wrmbor at e

adapt at i onr@froddhliBihfistekfstind HRAOAL Bfhed@ldbEAsBR ok BloutshE iy rnﬁufﬂ‘:ﬁmﬁ? supports,

"5 is awall plug adapter with an integrated two way COTTTT%I’]I cati hg control
node, rel &y do drhuaaidiy lenelsl ropitingriallovmetititiethpnedinsiovels. Thiss auminididan be used

-to adapt I.fl Eﬁ] L QLT LOR _Uunits vapor.i zers an ke them an
i ntegral tﬁ%@@agﬂf" 3 e%‘ﬁ%‘l&%ﬁ‘? ?lrg‘%tri]%(g%ﬁr’ rergévsag gﬁ“"iﬁ‘%&adﬁ ?tﬁ)hr%ﬂ'egsgmn%or devi ce
is used t effeedBemejoroiiffdrence isabatiewint@nths teslldegsold fashnclreassanandpos ed

directly to th ut si,de. I ike glass w ndows.. t he hum di | evel rises 10
in the’si ﬁg%@@‘a@e‘éﬂi@é@g i dagogeEr Flse ¢ ﬁtwa@sfr%m@%wmes _
resul ting ldvels depne afddin 8 hoRCsiTbiabld @lironhRntBNAY Mo eyl osd, opti onal
comuni cating sensors to detect noisture accumul ation are included with

 the syst efrss gul Hpapoess!]l arismaarsitvsstoyltoe ie sinking ofpodpmdirs ywnd evel s i n
the site 3y I NG}, i sgr%q L RS - Whi G pports is
t he nodi fi%cogté)l’ g‘%%]%‘hgg%o H’]g cdgﬁﬁzggé“\é@% EIP: Ofﬁ'ﬁg%l}’ tﬁxglgérpf)tgrre%tg% eat pipe
't echnol ogynairdainadet e lvsver levad while tetrimedibesaicielatite lovel ofapalfort. i Ihiadditiamn aver age
by 2 tj.nes,, . L catd sensors as described.above, woul d still be needed
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retrofit denditbms,willabt glagid tesudioiiirdi Ty adcemplish Ramdipe comonii@inaats Wi t hout
‘the need to ﬁerform a%gi_t_i onfal dg@um’ ifi&gti_on. The ampunt of humdity
reduct i on "SHEESHERBICARE OB & HEPICKIET IR fesupiY £i5 d9% SY5E SPPnbORRS F ocess

ef fici ent Inimadidy 16WRtof BR PAkiABERAhIt Pa@CMbEUG SBWENShpaatirE QRN be Cool i ng
coil heat pipe retrofit devices are avail able from nunerous conpanies

t hr oughoutaintieed ys|reflupipg theapgpntif prergraedwied Bgyaintie 2 seislaarieomfort | e,
L0, SRR 00t PRSIl () RS o
sensing node described earlier in the cooling section but does not require the additional
freeze and defrost sensors. Unfortunately, traditional humidification systemns 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 througi1 these grids or rnérnbranes, 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




into the existi hg residential’ H/AC system permtting thezgg‘ygir‘cﬁdc? cation
ut

- . process to use 25 the existing duct work in the home to distri

dehum dified air without the need to operate the existing air conditioning.
conpressor. This process is nuch nore energy efficient.as the conpressor
used in the retrofit add-on dehumni-dif cation unit uses considerably |ess
energy than the whol e house conpressor_but dgoes require a capital
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ge;ranlbfz oin th:ﬂrﬁltpelq%sttxce&sylpeismfe :naag%adw{_@omesbf b@dwégbeasrefdg@gsysi em 2 os
efaul t, i erpanent r.educt j.on emand on.the system 3.
and a tot%%aréstgjlﬁ%%c%uﬁmﬁ%t%ghg}r% gﬁri/anﬁ?seatgléf: 9"!4%%0“6 q}O‘L" 4 commmcatng {Psof% manage
hum di ty doeleetianointuteliecishdlgtioh afdinclogganageht spkaid.020% of the annual 15
~energy bill but can be easjly recovered by nmanagi ng hum dity, which in
t opi cal cdop%éhj An '??ﬁmeihio@ﬁfs"%?”lﬁg huraigity lejsls ‘aﬂ‘eéﬁﬁg

of up to 4% vk thEsysRHES EsupSirdSs Bk nlddlfR St BolidgchtRBerigAtd Ng | oad
reduction, which would inpact a nunber of different energy supply chains

and n&t ur@rorpergs eatazpe teelmelegy 40 incraasrethe yaitpdrbnmidilicatiusapdbifijes ore site 1.04
to incre j, g I . i i . ' |l e 20 of
bei ng 1 eobeSPa oy, Yy 1hBR3 LG REARSIN Yl REBRTE ° 0 by

t he syst elww Ped@i¥fat opaathineves usalypowheavith dea pipeposdlivigscod seteofft dededson  of
relative {%Jm dity nal , t wo- ng sensors

| eyel s. {:0 265-@dditi. way conmunj. cat |
Wit al o RS Gisis tioan A pToR e Mo e TR R ba by
provi di ngdehdaidificiod. THRHoustQf Burnidlg HAadtin aB@hs abifityds thedfst€@x 30Rke woul d
provi Sle the _system 3.08 with know edge of if there were people tEr esent
0  perform the process efficiently all must be balanced to achieve savings and comfo
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 umit 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.

O dutngthicoglingge decrease -




25 in the site 1.04. The system 3.08 is capable of recei vpygpptidyyg zation

fromany authorized entity to performitens |ike ranping, set point

nmodi fi cations or dehumidification differently depending on the presence or
absence of the occupant. If unoccupied, the system 3.08 can be directed to.
take nore savings related actions andldefer confort control options. This

ability | reases ﬁ]}g ability to deliver savings and reduce denmand on the

30 suppl y o setemya- R sugporsothenyrRhef dsbumigiligation like desjceytt sysispsgpd . 25 SEP
2006 -62 bﬁ@ZQ%sm%&%korbm%@ﬁﬁoﬁ)@mm cating sensors are supported by

- the system 3.08 to support indoor air quality as well. Exanples of such

sensors al®26bh Dehymydifigithgreonted & moﬁ@iabaﬂawemy&eleatn@m theswto3.88 These
sensor s wei g SURRl phedofithn 1 0% oINS LM AG020 AU il SBuE U RO, vOul d

trigger the oper I r-exchange sy ower fTsuch 5
gases bn tdyeirs d¢rsant. r@dhcoﬁnstomlmefer@mdp;ayamm cAandidmplnwodli e sthgpiyruni cat i ng
sensors to_ det ecllsﬁsm)ke o fi reocgre al so sqsgé)orted and germt the system

3.08 to p&PYor THPRHE PHEEY W ?ﬁlﬁ‘l‘m WIRY Efesapraisgy fo sReipas the AUicRE! equi prrent

shoul d sugjfitein Gansidtdugne g@xkqﬁh@&»t @flanticiblidh SiUEBn SRhAT theahfers 8RN LY
features, the system 3.0 as a direct result of its communications

capabi | i-t Fapgblegh Brepangitaning theyhoms to rdaserthekumiitylexgheinsupmer orinesease condi t i ons
10 to a pkﬂéﬁﬁh'&;ﬂtc%u@@%&ﬂg@aﬁﬂo@%@&?b% it WY rﬁitsﬁg'tl{% dg but are

not li'mted to cel phones,” pagers, nonitoring centers, and renote
al ar mifior ak tenekdtgre mduacghmsnchmdmtal conagnptioyi fI}hls mitt@ptﬂxaymt@pnocas li ke

PC ki TV d | radi th digital
i spi ay sOPRERSEAATRIS e ipopT e Shhe RRGET AR “cep PR AT o Mot Sy < Com 3. 08

. ‘al so  supp@elosplopadi, touddad nsad bs the bjesteaﬁ deFiulf tdstlfhg MOMchaiicigedsive! | as nore
'sophl stlca ed electro 15 static filtration systens and UVG bacteria and

virus air CEMEBMG PRy ey uikers08 ind)a toéaés%clslcﬁ‘%ln ersvensage-odhasarital t s t wo- way

comuni caidvagmsRine haﬂ%@%uﬁxﬁﬁ@@@eﬁgﬂ tﬂe@n&Pm rré}Jres@ﬁl%Q[E Qbf?Q{f theldAGudper f or mance
of these units. r002671 I n one aspect of the invention data various data

‘el emedfs grasgybilhatican ttemaﬁi)ftfh@ve@si Sy @maglwhumldltb reehichrip defiieab plimate he dat a
mey be st gtarﬁﬁilidn Al 11{181daehn&al %9 us%geo Yégs\é of “%g"?@% -n(glh-&wl v]élgsel n the

system 1. es a node process erefore, any
node 1. 10 sida of ks SoeRtreisTH hamnlead rduqioacebish mpubhicipact 4 henleorfr ol of

ore o A B AR b -GS S22 e Bupli, event (e
may be  naihdiakmy € sito .08 tih@ehsdMurhiaRy BYES @fing h&kding 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  inthesite 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. —




25 [00268] 1. The current supplier of energy units, the cosrggp qgoece per
energy unit including delivery. [00269] 2. The current operating cost per

" hour based on the rate and cost of energy wunits being used.” 25 SEP 2006
63 [00270] 3. The total energy units used and their cost for today, this
week, and this billing period and ti# past 14 billing periods by supplier .
and. energy type if nmultiple types are available. [00271] 4. The total

ener gy unToes &ldigionalhwe-wan eOTHERicating sapeera e SURDEERd byche sysem@iB to 5 week

and bi'l i ngpid@rihddr fiPGuadiffas RRAL .E)lﬁn;ﬁ)éslolf kl.P:ﬂ s gﬂﬁ gx@%Oi RO Bhdon: PI{' e bal ance

of available credit per energy unit supplie an éstirate t he
avai | abl e Hesualdehydecknd §0sdetsictosn divepe sensos wouldstpphdispit ksthe syspmesisnd i f a

debit syst; X repai d ener LS _hein sed, .[00273 ) conput ed
aver age ctdfg{p‘“’g%‘%eed h%%lgi/ %Lﬁglgliathfb?})egau Bg%ﬁi XY gcglsy%@’%@ﬂ{’%a G O?i‘ﬁﬁt he tot al
ener gy Sunigases éujthiesiend 0 ob ediggr midr Qaraseedition MotHa tompibitRg skidetsudi ng
delivery agosts. ‘]_;00 74;4? Y A breakdown of ene% units consunmed and their
cost and SGHPISMeke Rfire ateisgisupparted pd nednie the sysfenpdiP3 fonegformpmeraencs cont r ol
and net er ishg dotn J€ i\l 1B died SRBARY eGripRedt sRIuRELRE 2 LOAER i oPbd detddgper i od cost
for each energy type and source. 1 I[)00276] 9. An aggregated total by type

and sour c&VF Sedtiepaisty (andt secyrip featires, (the Aysiest 108 asfa dangiercalup® iset poi nt s

for the d . . r re._set ints.for the week
and bi 111 nampalianih ot BBl hEREILLE 8 BRI HE Loage and
cost fl@r tdi pluradityt oF endpsintsl Examples hisuahgdoipadnclide Wate noBmii@D286H 13. The
current tepperature set point both user set and fixed. [00281] 14. The
current dé g%-e%&’ﬁ%“ﬁ inb%uglﬁ?g R é‘é‘ﬁ?ﬁ’f’@mg‘f’ﬁw:}?g? a‘%’e‘igﬁﬁﬁ wellxed.
 [100282] 1%s difins dapley 89@ct BRGTRT & intpremiiBkibial TV chrdeR§ add}RrsERY radis Ghen and
billing period. [00283] 16. The average thermal degree gain or |oss per
unit of t idRakgsplgysereen ¢apabilies like KM Radip pad $igusiadic Olhesusign 388 lsper i od by

o o oA AR Wl e 9 S B SERRUERA U P o,
60, ard 9Gtatiefflngden ysleny aiduY Gohcterseand aigus air cleansing systems. In all cases the
system 3.08 uses its two-way communicziting 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 becornes 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.




[00285] 18. The projected annual cost of operation for eagh SEPiA0De

appl i ances being nonitored. [00286] 19. The operational efficiency factor
of each appliance being nonitored based 30 on historical consunption
patterns and current operating statistics. - { 25 SEP 2006 64 [00287] 20.
The current and historical settings fbr mini mrum and maxi num dead- band

t t d,co ttings. [00288] .21, WArning indicat f
operat ; onl2fll 2 e e Aoy uatsh e b Dsis poRARG o, GHE BBk FOATBRL t er ns. 5
[ 00289]  2Billing#iefbdghditROaQA4 i Sing SeriodO¥y Q?b]?c‘ﬂﬁrﬁﬁeni:&y%?@iitm@ﬁﬁ@%%@. i f

prepai d energy. unit accounts are presen [ 00290] - Average daily cost
of oper at AGR'8Rblkhol e site 1.04 and individual appliances on a 30, 60 and

oua oY | ldearg &Y eBaReAUleng WRARKE B b8 ad KEREsol HBER rdhhe BB T 1O

and billing nessages from energy un or nat ton’’ 10
source8. pedoad)billiag paribd fdrdhe past Ik billing periaind hi story data including at a

m ni num o e t rature | and highs, humdity, chance of

preci pi ta[ﬁ'0 g‘(lﬂvvls'ndelgggglancﬁﬁga‘@%@%f‘ie%ﬁl,’er%@%g%‘f""eg%%%c pod 3 SR AE angl e and
WV i ndexethehyaildbly hoddy antieiie of eiery hlid fiechRRE ihatkepredeRO Z%RcbR ystekPi @8 heating
and coolipg degree days and other statistical data needed to 15 nornulize

consunpt i &h PSRRI RENG seqdn0204] 27. Conputed thernal recovery tine for
heat i i Yol ) - f t ,
oo 19, SRIPAOL1 10 hERAR RERPERE) il B EpE b L1

" wind speed, direction, W inde ng o I ng degree
day fé&t othg totglrfingrgy onp trqeiderfient being perchisetifrom thw seppliecinciatimk deliwonput e t he
recovery %Asge for thermal gain or | oss when conbined with the average 20
normal i ze hermal gain or loss for the site 1.04. This factor may al so be
conput ed [082T4]r al | \A breakdoh@ng enéreg initd EREUBART A BEPYSN ah® sBDIB by adequat e
factori ngH‘ﬁfg’}F[ efov r% t rreF_ to maxi m ze efficiency and reduce operating
costs. Tr et 3PRGATCETHE FfaPie PBHGE Epntrof and Tstering if potivplefl nate t he need for

external mREEArs. ata gdfhed Qﬁﬁtbilﬁg%ﬁgéﬂéﬁ CJ)&%%H}%%%? 5’@3?‘["1 B(f?]fécei‘ nstal | ation

and. ongoi ng nai nt enance. 25 [002 28. A Ta a ener gy
suppl Ler s[CAtluSer Atefsirsaticgtotd by tine end sedice af enesgy unit.

[00277] 10. A history of temperature set points for the day.

[00278] 11. An average of temperature set points for the week and billing period
[00279] i2. Historical totals of energy units usage and cos.t for this month, last 14
months and year to date.

20 [00280] 13. The current temperature set point both user set and fixed.

7[00281] 14.  The curmrent 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 timé 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] 15. The operational efficiency factor of each appliance being monitored based-

30 on historical consumption patterns and current operating statistics. —




by supplier and type of energy units provi d‘ed to be used p§ SEP@UOE the
supplier of choice if price points and terns of sale are equal during a
‘given time period. [00296] 29. A table used to conpute supplier parity when
option 28 above is not entered which contains at a mninum the avail able
suppliers, the type of energy units &bailable 30 and the nunber and]cggt'
of - ener ' urghase this billing. period. 25 SEP 2006 65 [00297 :
_ An opti oy 10te7 S 26 u@bﬁﬁ“@"&"‘ﬁ?‘i’?‘é@?‘é‘i‘js‘%ﬂﬁﬂﬁw TR AdnaarR 4 band 0020g) 31.
User sel ecdngerdn@aped @istieRing8npi ng option indicator with default 1 degree
per hour r ' and optional user defined ramping tine franes and degree
settings. {&{18@;89] Wamingoipdigatars fif gReradonsh iznsyleatien iarmenierad; apgkiance pr ot ect
agai nst h i @Wﬂ ooling systemfailures. This alarmtrigger point is
uger defiﬁgg?ﬁggd |géﬁ%1 entered, defaults to + or - 5 degrees above and
bel ow fhe [(B#91d2 dWaningambicatorfbolow balangein dehit mwtﬁyﬁmmc; :mgy.u_m’f hi s )
.feature i iLf the system3.08 is placed in the o posi tion, ut
will be oécec(rgrs'{'tg%}é:ﬁ)geﬁ?mt he user elects to activate the tenperature alarm
node capalfd2bely 23.0f Adefage ByiBtcosoBorhtior OF IMAME 11 03 3nd ARIATA apliadaAL | ON
i-ndi cator which jis er selected to permt_ the automatic alarm ng and
notifi cat P%ﬁ3§’f60£“9r§ﬁfi? I 2xerpss and satpe prviedilast ¥pRi | abl e and subscribed to
by the o b4, QWL fexPhnd IR EMRELY bl encrd) BhMJBI %39?&3%5' ngs are
uger defi ﬁ;eugpgr can béexalrlldcs)mwedgﬁg d%f glﬂﬁlten? s;stug%egg.%g ef1 ned default
poi nt 40bas®Ecedn the users, owners or operators preference. 15 [00301] g4.
Comruni caty a i rface raneters .and.data incl uding types an
routing |¥1dfog?%la? ?orr}wﬁieﬂééergéﬁwa %6 ag'grh S(t)or%%g% Hﬁhﬁ%ﬁaﬁﬁgnlgﬁlﬂ e'igtf’f%s on the
. attached temgkeworrk loovs ané highs, hemaig) dhaldeet pﬂébi@&a;qaaﬁaa@eea Snéi diettsig al |
information required to  perform password verification and_epcryption as
needed ors@%reeﬁg%suﬁet%‘%%af/‘g )?‘“‘?HX%“ %‘de"é’p’é’f‘ﬁ%rbﬂln’é‘éﬁﬁ%ﬁﬁ-pati ons system
provi der. [ghaesie2par PR hekthgahdSodifg HiHE dah)Cardbuit? CEaRAVdataHLdaGo 2N
identification data for alarmtrigger reporting points and services used
by or 1Sub8emalsriconsmpiionapdisagbisato the site 1.04. [00302] 35. Cbn?unptlon
rates and upPpt i i 0N ‘ rel.ated, nerpalization factors
for major [tg)gp i gﬁce(g&?@t%hg&ﬁa?é&%gﬂqﬁ%%ggf l%eﬁééngc%nn F%q%n%fadjcuﬁteed st(f/st em 3.08
f or whi chcemptinpae for theremteofal meipemiung wirahpesd) tirartion, UV dide g \hamiditylaad Est i mat ed

25 consunpti.on rates for | Qr appliances ip the site 1.04 under, the
control o OC{IltI,llé oL %a?lg%dgﬁrﬁfgﬂy?actorg Jl“ll'us computecf| factor is usc:cia 10 more accurately

compuie 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.




for which a direct formof netering consunption is not avaslSEpPe0dg0303]
36. Centralized | oad aggregati on and conputati onal service providers
interface information. [00304] 37. Conputed normalization factor for the
-site 1.04 based on historical 30 consunption and external factors. 25 SEP
2006 66 [00305] 38. Energy efficienty factors derived from nodeling the

site 1.04 | del ., such as the DOE-2.1 nodeling systemfor conparison
of oper at i[mﬁfj é&‘f in‘g? arfispal yserupmiied pecfermadsnerav i ERG MBS s dead- band range

defini ti oneoZoe) Be. Used saeda tbiferatdictBmpin® fptich indBGRR twill deBRAGepleed. S
[00307] 40. Set point pattern change tracking tables to reflect specific
day, ti me PahkPuHEnpingasd optiane] wher ¢afiaedumping tises fraseed and degrecfsettingsy my | ead”
artificialgg | OERG ' ' [ 41. Set
poi nt pat t[%'}rjr?gghgnge t?@c@?’ﬁnéﬂ ﬂﬁbgfﬁ%e}g al[agér%ée\tﬁ '}'%Q'g? Pgopéegéiagiﬁ %Stgé%glg%g& weat her
condi-t iSonsodlimgrsyhternifaihsds pThio aket tpgden poiahBngasdefined,i aatl @fl ndtyentenal, occupant
for use w he 10 .foll ow lead: artificial jntellijgence |earning and
execution qtc%ﬁ]h Resor 1 D63 %° ﬂ'@dﬂfl"t"mmlﬁi%‘%gwgn‘%ﬁ%m“g%yst em and
© Methods [ Qe@&Aby W ubker! Biefe@MeAS ddfatdd iHE SRtedS. 0815 PueHA itHRe offPBsiti&er
~interface 1.14 may be inplenented as a web .page or graphical user

i nt er f ace bt vl bepvermdden lggﬁ%uwlem aciie thy empearestisrempdenpaodint e
| ocations,qorag sisgydged above. In one embodi nent, the customer { 15 may

‘access the QU " 4.02 through a web browser or other display device like a
t el evil§i od00308] FBot Alerm esrtyveddmisdicator Whick isstsavelecteditp movie $e ankea@) 4. 02

t hrough a j C S.a nobi l. hone.,and/ ar per. al _digital
nss1 st ant S SpdfoeE ion o Uit tSadt ARRC RPN B AR o BERER Ry “accecs
- hi's or henheaecuant owled 033 dtbm\Btdvider. eAlaroe psifts bl seitgpy R debr déffnk@6r dafie cust oner

logs on tQ the systemIN, a. system homre page 4.04 may be di spl ayed. The
system ho%ﬁ AR 19 dgjault ‘ioﬁ?ﬁt‘?még)gé‘%t%“qdrﬁllsﬁl"]l‘fﬁ?lﬁtéga%@(?f‘ S PsASEBNE 05| yral ity
of navi gawfgatomgréfgaﬁceéf. 06, a navigation nmenu 4.08, and a control panel
4.10. [5003 2] In the illustrated enbodi nent, the information section 4.05
for ardexdfii0dl y4 cupmwisationsghinng insrdepagmeiar anddnsa inplpdingpesad sect i on

4. 05 i ncl ygg e AnRhffich MReestdl§ to perform communications activities on the attached
network or networiks available. These 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.
[060303] 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.




25 time and date, as well as several |inks. Actuation of 2ASEPr2006my,. for
exanpl e, redirect the custoner to the hone page, the help screen, an e-mail
contact section, frequently asked "questions, or nmay | og the customer off
of the web site. [00313] The plurality of navigation buttons 4.06 includes
a devi ce managenent button 4 06A, a®tonfigure alerts button 4.06B, a

systens d on_4. 06 ncel curtail ment 25 SEP 2006 67 button
4. 06D and?gﬁggt% nFs'F’ Cfﬁ‘}?)f pior destyed frpmanadeinedhn site A Ofesiee 4medsl | ncl udes

links to sﬁ@xVa@Elﬁ:ID@EQqsm&fchBQ%s@ru foﬂecQ;?paa&nctﬁ%ﬁérmnﬁﬂl dialionyy. [00314] Ven
initialized, the GJ 4.02 di spl ays a honeowner control cenfer 4.12 in the

control paff306] BY (Minimpmgequiraments derdchdndrangs definiiionsieetswsest wesorthe ol cent er
4.12 incl !ﬂ@?g&&ﬂl%ﬁb&%&&f hyperlinked icons 4.14. In the illustrated
in

“enbodi nment e hyper icons 4.14 include a direct access icon 4.14A
a schedul i#30VIc et 4Se1g®t pattfm] cliaageotrdcking ablas th.raflk), spedific ddyptithsanddan 4. 14D, a

configuration at con d user Selectjon of a
hore Ti nk XREFHH E'1S|1ﬁ l3)"=‘r ‘Ewbtﬁ @38%%3%1%6‘% flﬁﬁ?f"t‘ﬁgﬁeﬂ?ﬂe’l‘rﬁ’é‘g 4.02 to
t he horreemeforcmﬂﬁirrc@.l center 4.12. 10 (00315] Wth reference to Figure 4B,
when t he custorrer selects the direct access icon 4.14Aa, a plurality of

direct acd¥S88} dbnsSeapagt Riftem changg fragkingtahdes th refleat Sé%ﬁfr@lm‘f%}’i’f@ﬂleﬂ 10. In
- the i1l ustratiggs ﬁ{@%bﬁ@?m sbifirk CEhiBRg Bgme%%u Stise Hithl igfle HVAC

system and the whole ho rrespondf ngly, atl ng/ AC i con 4. 16a
and a1\WnoI“@llhwueselefrrbtaérﬁcmlﬂ@%@pelcehnsqglaa@'@cbcwmanhommehe control panel 4. 10.

I n anot her t evi,.ces 08 15 %o whi e custoner may have -
access are(ﬁﬂgg re(?us%eerrgogtr&l\%% é’}ag%f’c"B}ffﬁ é[llg? thofls the  water heater.
- Wth ref e€03te] WthFic@ligReA G Flge;leeaw Brough 41Rh<ﬂieh@@i‘ kM@ fa86 1i1a0Maytbel 6A,
.displays .a V|rtu | thernostat 4,18 within the control panel 4.10. The

h ; ;
virtual tBPRDETEH asp WaP PageofgrRicabyser iRl psed{ G BR) 482 T CHI4- 03 may ay 4. 20

.and a pl U'b@hdcéééabiéffr&rhl%ﬁﬁﬁ%éﬁmﬁ%td%&?sséi Bdve. IO eﬁibé&ahea{t ReakstapRy 4. 20
includes information related to the actual or real tine conditions 20 at

the silfe mayaccepythe GULH0P thseushaedbdnayedr ormihier displehduvire likh e tedayisiaant
tenperat urg a}%tf‘xtgleﬂlbbaﬁwntcfﬁé 59 er %gg%cc%stQﬁ%gﬁﬂ 962 ﬁ‘ﬁg{qﬁ ?IJIIBIB \h& heat i ng

‘and cool ing set polnts afe set respec e System 3. 08
is in an aurthoamtmcbﬂmdaenawmﬂ/dmmrsbeatdxglgl angdtaopoBYy Bg;er:mg/smmmmdl n an off

condi tion, Fwth rrggrte RS |nd| d‘?ﬁ't he accupancy node is set to "Away".
As di scus@&3VBr Yol é?f‘é&%?ﬁs PERE™ he custoner to program the HVAC

25 syst em§o033#] lW'iﬁ‘l ieferdndato Fibee rms hfldr tHe duBtonidd IckE GR N6l iR Gydtém BMBUPancy nodes
using Bea systegn 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 scctioﬁ 4.05 includes a greeting, the
25 A 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




and cooling set points. By using the thernostat buttons 428 ZEpPIpH0GISt oner
can change the current operating paraneters of the thernostat. For

exanpl e, selection of a change system node thernostat button 4.22A all ows
the custoner to sel ect between automatic and a nmanual nodes. Sel ection of
a change fan node button 4.22B all owd’ the custoner to 30 change the fan
node from "an" "aqut.omatic".. FEur e, selectio f. an. oyerride 25 SEP
2006 68 “é‘r?%‘e‘rogpﬁ‘@aSﬁ‘{‘?eoﬁ%ﬁ%.bé'gﬁl %@%‘ﬁ%‘?ﬁ?ﬁ%ﬁ%"é‘ ‘B%IEEp@HB Wes fibks,' 4 02D

al | ow t hetoGeret) aRas bfahe GUEAIOR deddshebedbelodnt tenperature and occupancy
schedul eﬁ@%@d@e“ ned bel ow, Selection of a cancel override button 4.22E

al | ows t t Wher injtigligednbe CUI 402 diwwlays o hanowngicopielisesier £ HAAGE whi ch was
i nput  usi REebiREnAY & thé ARist-RAIETRENS:, BidHoRRownet &nt@l zcmw.@yﬁ:leruh&e 5

occupancy button 4.22D. A cancel curtailnent button 4.22F allows a custoner
t o cantela plamlityofhypsrlinkediconsidddr Smihe Whstrasedranbeiisnehty the hypdridded BpnsRet ur ni ng
to Figure i . 0 se. LC .16 i,gRl ays

i nfor mat i%ﬁﬁ%C1§ ﬁél ﬁ&k {ejdage%%fcbg%'l%g’neﬁ%h%ﬁfﬁIf&éeégf@dafn gr}?ff%)éé %:(:Err1 ?eI% > power

bei ng del anvar®edoart. 14Dt a tdnfigahatinn datadcanUiSIATTRY a Sdct BeldicOd4. 145 Beleconal | v,

informatig el ated tg.the accunulated 1 ower draw o pr edet er m ned
peri od of(,’f'?‘l E’r%‘“‘ﬁif{)gé'l'lg'ﬂ‘ BE'{ W?%Ft&ifeiﬁcu%lgé)gi#\iﬁd?ﬂﬁ’t ﬁ\{ﬁrgﬁrﬁsz b2 % spl ayed
gr aphi cal fomedtdé@onasimehtecaldy. [00317] Returning to Figure 4A, selection
of sone of the nenu itens within the navigation nenu 4.08 are redundant

with the PBHS With sefersngerie Frayretiiehendmeusiomet ealactsrthe direcp acepsgricax anpl e,
selectio i : | A I, cess 15
eons 4. st APLEARL QRS LR f5 bR AY S o enf bR 4361 S

schedul i nép the Bhsthtdiebodimants thh edtdmar dasxidrect acdeernf theFBBACdysyl @yishe | cons f or

Jeach.ther tat within_.the custonmer sit . 04 an occupancy node icon
Chot " ohoue Bt elber chaeEi s tR G g AL ol Ao R B of ¢ he
t her nost ad.16804e dighlayeg withfnQRe @htrdlRndl B 0NMBSdnatherBRIbBUdibdeRMAILRSRENES h t he
schedul ing nmenu item 4. 08B, displays an 20 occupancy node screen 4.24

wi t hi B t h8 Wethotusigmsemayhaypaccesy afsascessible d5 e 2 sedead Bpanastsf ordhg al | ows

the cust ogRer He@edWil1ErRAR 19 FigIR4E:, QECHRATEY HERESAE R6£4. 200\ RblayV T hi n
each occupancy node, the custonmer nay set one or nore paranetersS which

control ohéirgel themnastay dvliBowichin tiggcondmol hargh 4110e THyAGten) shammpsiit 4kl | e t he
oCCUDANCY. OGS BREAT ok RIS SRS MG TRITL L1
set an ec@hedyplpy @fiidret.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 poinfs. 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 —




[00320] In the illustrated enbodi nent, the custonmer has eR§ISERP@OQENCY
nodes. For exanple, the system 3.08 may include.a hone occupancy node, an
away occupancy node, a sleep occupancy node, and a vacant occupancy node,
as well as four user-defined- occupancy nodes. Each of these nobdes is
indicated with a respectlve tab 2. 26 %I ong the 25 SEP 2006 69 top of the

occupancy .om %tgx%rbﬁf?%h DE@Z i ane ancy U{tc%,ﬁ%]) gﬁz &ltl on of & tab 2. 26

allows the c mer or eac ] For
exanpl e, cwerlnldethelchmit teaipeﬂtmrhﬂebcmmtayaﬂé&mlestdsdeﬂfmmbelewc Galazmbyi ohnde, the

cool i ng set set g%l%% renheit, the heatin oint is set to
68 FahrenReH Sraek afipn, Heaptpme tp SATGElE {TBPSRYRORPEAPED i or £ The

econony proaﬁngeexmywmnpﬁtaﬁlﬁgqh@@%rﬁ@é tehﬂ,emtﬂ\/é\@tﬁmam angle vepliber devices
1. 08 based on characteristics of the sug chain, e.g., cost or

avai | abi | i9csHPIRCYRyttRn 4291 §sancelaveailmer buttas4RFgloVs ¢ eustemer iacanegb soci at ed

set poi nt c&,;gﬁ{mlnﬁmgpm H}ﬁ(wﬁerﬂg&ﬁﬁs@ﬁ) )yThe paraneters for each node-may be
set to a set of defau t par aneters E)y sel ection of a default button. Any

changes nd@e31¢l thnln@tmﬂwm)@uplactmyx ofthd evhslerhease novter idve 4al6P| displhys 0 t he

4. 3 f h
ccanp o o PR ich B aRe FatEr bR Bloc ko R ) bR oo BB g ot

poi nt i s seitizddby8hs cuamshet ki&: W]@ﬁtAd@;cﬁﬁl]y,ﬁlﬁbMaﬂbﬁre%éd th SheDRclrmnseahei t .
[ 0032 In the illustrated enbodi e econony profile is set through

an ecanomPoVEr Y P¥T PEge W@Regf%af%@mwaé%b%ﬁ@ﬁ&%@hw fomiplipR 4F, in
t he |IIust1ﬁ@t@%@r§prgrmal mq(ﬁert,mg,eﬁgﬂgorry profile may be set to one of

three profiles: maxi mum coniort, balancé confort, and econom.cal confort.
[ 00323] WIPI317L Retuming to Fighrg dhe sdetion eif esomieosf B¢ mana mmsr wishinathe schedul i ng

[ con of ! NvighfiATIRG LTk BRIl R Wit UEEodsA45E R HBLab e D Filtoecnty displ ays

atherm)stat SC I ng 4 W't hin 4.10. In
the il ustdi dtbr exdoude, rsémuontdﬂa cﬁrb@mmsihtttoﬁ@%ﬁl‘chﬂﬂﬂysﬂ@ datendas 4. 34

di spl ENS twongﬁ@ﬁfyﬁﬁﬁt %g@% nl%gﬂz the current date. However, the

t her nost at may be navi gated using a navigation bar

4.36. Eaqbtoalay Selectioh ef wabaedliting #os4. 148y aehddefrgnesuasma.0sBpasiddys day, for
exanpl e, any day nma be defined as a weekday, a weekend, or a hollday In

the il | ustfoRs & catfhermestat withip fhe caglpmerity d 04w 2sperdBEISY RRJRICHREI def i ned as
weekends, sa&h awuﬂ\@ﬁ%yém FINRIdBY 35, a%@zlﬁf\‘%@i@&ﬁ)%me th-EHﬁBsﬁagﬁ‘)ﬁ Safiing Fridays

have been defi ned as weekdays. However, it should be noted that any day
may be defifdiay theshegmgsiat wsau GﬁPmﬁ@@ﬂmcEéé*w sahaduliigtrrdnn iteinet QS8 displays ad, 34

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 parametefs 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




is a hyperlink, Selection of the hyperlink for any particghagdapgg t he
cal endar 4.34 displays a thernostat scheduling panel 4.36 as shown in
Figure 4H The thernostat scheduling panel 4.36 includes a thernostat: -
dropdown list 4.38 and a select date drop 30 down list 4.40. The thernostat
drop down list 4.38 allows the custoffer to sel ect between 25 SEP 2006 70

one or nore thernostats i ch be present_ wthin the cust site 1.04.
The sel echP_ocﬁg}P eGRenh 8 e(fB?ﬁﬁ“%%@t gﬁ?%"“&l‘hﬁ%ﬂ %éelﬁ'ﬂ’é‘l“é’ﬁﬁfa%{%éﬁsel ect '
bet ween VvafidUfe lsBmtietd Rede da¥metXPOiea8Smb®.| as to define a new day type.
[ 00324] The thernostat scheduling panel 4.36 permts the custoner to sel ect

the 5 ocd¥BaHcHoreneaplptin i ilysiratedsmbodiment undenfag hosgoceuparey adedls duri ng

t he day. 0 %ﬂﬁj"%ahﬂe i J 1 . ¢ PR Leifhindi dNni ght  of
t he sel ectkgoglﬁég%}})g@ Iggét er mst&e&%ﬁﬁéag?%e%ﬁ%ﬁgs%@gg occuggﬁrg?/ node. .
Begi nnisng tlatecdnadty mofite is $ein e ¢cheomivd tcamnforuilhé edvaomp ptdiide meebe yseddrupancy
node and so fort shown. The t her.nostat, _scheduling. .panel 4.36 al so

et udes bl SoB: PemgSr S AR BradiRat sy Bt e st an
apply 10 tpaidld.g btidst @ adaithbilityabp@vd?acih ére daodiskat, datk pafiled héban Sel ect i on
of the apply to current day button 4.42 will apply the start tines and
defined odwapaAeseRriteiiseint-gni- § Hewemsst e Pa@@ﬁ@’%f?ﬁ??&‘ﬁ‘&%maﬁb%f@f to the

sel ect ed sek Br defifaiied 2{ Y scREMEU o 'dBGE BLiEMd Any Shatides maRIvARE4 ON Of the
apply to a button 4.44 w 1" apply the scheduled Star{ times and occupancy
nmodes 1@ef itheedcupandymeode sereenosaydie applied thihe regpestaveahods tsughgselgttionef a1 he day
types which.are 15 .selec in the select dave. i 4.40. As
shown in IEP%%{’@%%;E"B’[ h"ea %e %gfmfg? W%E §%gen r %}F;Eg%rgﬁE |t§€a‘g&ﬁ%0drer’e{§éi ncl ude a
i nunmber of cpsipgdefpond @eay 859, pedths hedingSetwerk day: to SBERhendeit.or hol i day as
wel | as the nunmber of user-defjned ﬂay types. [ 00326] Wth reference to

Fi gures 4AYEd Hﬂfheé@{sgé?iiﬁﬁb%mf%et QPEnPYy SeEPUEBE PPy ays a
confi gur e Al drop A6HR Nsrk. 8 With RitderlcB & Ligink 4! inRRNALstted@mbddithetty St em 3. 08
20.includes a nunber of pre-defined alerts, for exanple, thernostat

t enperldt urtke esgnonay profifgymay basetdp ongaf Gyesyprofder AETInPESHBIRMETtnbRlansBidget |imi t
al arm_ dev] | QN communi cation failure, ranping recovery
failure, 5P§l§)lﬁgﬁ+({:%tgfe;‘g+%aacgglrf%ﬁés. For each alert, the custonmer may sel ect
or desi gndoas2shavidestaramat iafigure 46, seloation ofabsthomidsf stedubing maehr ikert, and

how t hey e notified. In the illustrate diiment., the configure alert
Coreen 4. dmRsiment o o aE et g ar dgSHouPOF Aeghei FOPMUEL P ort
The dest i nakhdap4d4 QphiAWEcdnirsitpaned 430. Bl thoWastid caibSHi@RRT, the themgbseat wWho gets

notified when the alert occurs. For exanple,
20  ‘scheduling calendar 4.34 displays the month corresponding to the cumrent 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, é 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 definéd 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 —




in the illustrated enbodi nent, the drop down list may i ncbg®®EPZEOI®NME
occupant, the. service provider or the energy provider. The configure alert
screen 4.48 also includes one or nore check boxes 4.52 to indicate how the
comuni cation of the alert is to occur, for 30 exanple, whether or not it
is to occur by e-mail or through the™ustomer or utility interfaces a 25
SEP 2006 71 1.14,. 1.16. The,.configure alert screen 4. al. so include a
check box o1 @it inegiits wiigh 2y be Pt Ak En fssoHERo e g TSR ¢ s |
conf i gur alakerypeldiep o sPUAG IR iHe cBGEB8N0 dbldtBberi@) vakdud pietiefinkd@lapn entry
box 4.56 for each alert which allows the custonmer to indicate what :

priority £¥pes & weltasdmdefing 2mavdlay edever in the another enbodiment, the
priovity WRisad Bfc Wekholid cedhing MR A% Dofllils! GE LikioREl by Sher St em based

on the priority. Inthe 1llustra I ment, Isi1s primarily for
i nf or Mt i epcupancy asnds whithrwill de psaddor tahieusaond pagiodedugingthe daycr een 4. 48 may

I i ncl | er pe d | i. 4. 58 whi || h
o nal cal WL FReRenplo/ B SaR emapdiPenann o el S dliefcr o

al ert shouhedimb@at 8N be irB@E Mledp dBuAcahedd BegindinkiaOR30681)) the the@riosexanpl e, i f
over a pre-determ ned anount of tine, 10 for exan%lae an hour’, a thernostat
t enper at uMl Pginghe uss 1 pegygancy mede ardstodpatisaspgoyy Thicthermrostat sehefilipger g
singl e al ghlel 9B bigh HENGLAR afflFhuitoR 33D, ahiafBly INRbR ARPEALH B2 A of
bounds. ?05327] The cor?fi S%Hrgﬁatloert sacrag%% 4.48 al’so incl udegﬁgysubrﬁt
but t ori04. eoalbinttondAésed a biwlite entendard@iidrot. 46 fpkeciionpf theapply $o emed. @B wi t h any

i nput cha hia (L€ I .alerts. t.o Lt Vv 28] The
confi gur e%gﬁ%r %425 %’?@géﬁlg.r‘}%@tt%ggﬁ%ﬁ é%')j qe%llgi:dugcgétgﬁ%ﬁ%?nso g%lsaﬁﬁg%ﬁjgn%% ) gt e link
. 4, 64. Actschedblingrpaaél 4. 3tetope sderadd dbgtim thepatmesthi stkeddlibg caleddar diB4pl ay a

per sonal a.screen (not .sho w.thin th ontrol panel 4.10 which

B owe. t hOSteioR i EF apdY TlbEon T4+ Futoul sie SR i 187 SerREkaar oss.

t el ephone njdes &=FBd in the fHREASEd: KhedBingPhhel AB6US B o R BayPYfes WSO ds. The -
personal data screen may also-allow the customer to enter or update a 20

budget!5t hrseiges ig thesselgot day typs drap dpwdiaybt0. 1Ay benp inEisms 4ditkeesgiesieBY above, the
st em 3. ' t hreshol d
222" baun M o 3Ll B R A b ARG T, Bt by 1250

has been r d on current usage.
[ 00329] Wmehkandf arthetiday as oveHiag the@smbix o mebr4lkfinddrdeyiyipesdM sel ecti on of the ny

Leport S, Bl SRl biR FSRRLR AT kel b RS b APABER, P
a plurali tdyspials bepifiguse ale®BQech H448 wiikinahd t@iroDpanel 4.10. The system 3.08
20  includes a number of pre-defined alerts, for example, thermostat temperature out of range
control, gateway node not responding, budget iinﬁt 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




a reports icon 4.68 wll display a pop-up screen within tkhg SEPt2006 panel
4.10. For exanple, selection of a daily tenperature icon 4.68A w ||
display a daily tenperature report pop-up screen 4.70 as shown in Figure
4L. Likew se, selection of a nonthly tenperature icon 4.688 will display a
monthly tenperature report pop-up scfeen (not 30 shown). The daily

terrperature report pop-up Screen 70 may allo r to select 25 -
SEP 2006 134 bEtRIFORIES b‘%wrfrélr‘%&?slpawswﬂﬂév acerE b 458 £ forgrp ¢#db down 1i st
4.72. Thearéalté Mdicht® WREHEL d#mBt the Ref: s d%ﬁﬁ%diﬂbl§crl€b&:lan uf® al8RYcradnsg ncl ude a
plurality of drop down lists and/or tons 4.74 which allow the custoner

t o change mal elsq inchide pn gratyé@xdethnéeach Ao M‘f@ﬁhl alewp lerfystamenipagdiests n t he

report--scr, BB¥odim é{,}gﬁ%@a specific
date or né@l ate Ql?w oug g%ﬁﬁe ca en %’rg y ayseror ?mn%rﬂetﬁ %The report
screen54. 66usedyo, agspromndeh dﬂiﬁreatdthwérys;etearhamdcmlthwwga |Imttmlmsﬁ$@1 Wth

refence .to ure 4M. sel e on .of the dail ctrical n 4.68C
W1 T GE s RO 16 is @Y for o b e s (B Bs SIS ho

t enper at Uk&ednef¥ hayl®d iktudeGh @RA tybe dtbp dotvdisonsd wmelh sitdvisitheedustofgor t pop up
screen 4. 76 |ncludes a service device drop down list 4.78, 10 which allows

t he cust offeindicge whethertor ppier thals et shoglg heé?“t\%l”éﬁhﬂé!‘élef@h%?l Rgsat spl ayed.

The dail v, gligeth meﬁlkorrdﬁggro&cu&o@oy&aﬁlsfeqeaveéa31@ RledRinkGhidest ided! Ural ity
-of navi gatl on buttons . which allow t he custoner to navigate through
t he cdPendearexaaplovrt lhouag thmdﬂ@pﬂag%ﬂab ot pioangeude gystennd. 0% may boswst on a

nonthly o basi s. Arefr sh ttop 4.8 t el ectrical
report popo%pljlx%rcars I ?11'7%”85%“3 “or?ﬂéaﬁ‘g’/utc e&eéesmpnﬁa rgasc{%hoféc{&ﬁ%s service 15

- devi ce dr ¢go3dPWThd £Sifigdre 4BrtQdcrekin .48 alsb @@hiden a bukinkiobatoh 43M. anBelreet | on of a

cl ose button 4. closes the dajly electrical report pop u report 4.76.
00331 WPt L6 Rt e Ay e SRcpH Gharsr of e RESTE Srenu | ¢ om

4. 08E di spl@ays vaidesconfi guration data screen 4.86 within the control panel
4.10. The configuration data screen 4.86 includes a nunber of
conf i gdr atlP3R8lddheconGgnealar Sgeen S4B aay plymingludga prsyosaligla updateilinkd -9 on 4. 88A

di spl ays a her nost at
data icon ﬁ&%@}ﬁ? ﬁd%%/%ng g{ﬂdﬁgﬁﬁg%ﬁ’g?@g}?%ﬂ gQ&LO%Ha%C otét oner site
1. 04. Eachhowﬂ)evnﬂmsnhatcommy phmsl dab edichcllawd tie ctuhmmnsatlatdaldausa;escnaéen 4.90

Il be di th t 40.
The t hor miaBisias sth ol el Sl e Bl e Rl Brortizhgh poRe P B gt b

heat i-ng seaisivoRisOThé persdarl &5 ponding dfdAGon )tk amoaid temariupdat@d section
for defini ng ctt Ph?csggla rees paonqgrlltl?lg bgc(l) %lt tlh?cgsht;slg C}Xls 8lgcu%£edtaggvemtl/1§g s%ynf 5 Sm The
heat i £ g y oudg Y

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 dai.}y temperature icon 4.68A will display a daily iemperature

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 —




-section inncludes a heating drop down |ist 4.92 which all o258 SER 2008 oner to
sel ect the type of heating which corresponds to the current thernostat as
shown in Figure 4P. A cooling drop down |ist 4.94 allows the custoner to
.set the type of cooling correspondi ng to the current thernostat as shown
in Figure 4Q As shown in Figure 4P, "2 he thernostat data 30 screen 4.90

all ows the custoner tq set a pl. urallty of h .and | o or exanpl e,
in 25 SEPbepeR mpliipfe,derpesiat psipg ¢ E‘H‘E’Hﬁtaﬁé‘lﬁ‘tg? dP¥R lﬁhgf)&ne%‘hé‘? %et safety,

~alert, heampeAlte ©p6l pbh9p s&ash vama& Ialtbtléoiudtétwﬁlamhtymﬁc&omrbﬁswsed in

controlllng the correspondi n 38 HVAC system as well as settin
del i veri ngﬂfﬁqﬁreblttton%&s”ég‘%wh[ o8 3ht CSﬁPI@eIt foophapge dehdaie of fatgs | d'f*F 4.88C on

t he confi a (not
shouny wi (v AspLoaRE Radpeaihufé by IPOEr i IRBORES BEP (T
cust onmér tiemg’helfelarspeoyﬁxrdam.mqamgaaﬁtrm@thaacgsbandarrbgdtareenrnndwtse or the cust omer
‘site 1.04 detal bout t.h tr ctl as we n| ng

wat er hea@@gd}uﬁw E‘@éﬂ@ﬂtf“ﬁh&@%é 'éfa%‘t 1c?1h<£6&ﬁ‘i? site
such as sWHk RAEAROLE, seleehérrdfmceqimtpa&étﬁcat ke icbibs 63 el dishlpardsy saunas

fountains, decorative lighting systens, 10 auxiliary heat systems and/ or
irrigati oslesijisal s3pert pPPOBSIFegRTZe A ‘tS‘ﬁ’ B tCERPCENER RPOR PR HP SieEdd- % 88D on t he

configura BRodh iomeygt he
cust oner %ﬂow parg tt)éu?@m%{ ﬁ%i(&)dégﬁ%/&glgg%@a managerrlent swi t ches at
the cuéto Nm:chsllct\ﬁ the @¥tonfe0038l4dt tiwctew:qr bP&foz whish deta R byingalispredardlic 4R,
sel ecti on m i con 5.confi screen
. 4.86 displ él%?%bcr%{)rﬁg%n?ﬁ)aw fccr:‘?eﬁgﬁ% oaﬁt)sosfrclzcﬁlédeeﬁ%f llggq' 09?{1@&8% %‘1@ panel
4 10I 'lI)'lhe 4ROCEHIEHI AN Fithﬂaﬁtbﬂl’o r&@fg@tgﬂhréu@ﬁthpw:hs avelli stio 4ispi8y of al |
avai | abl e _power supp rograns ("PSP" P
parti Ci pateleﬁﬁq‘:%é?aééﬁlfw 0“%‘1%’6‘0? Ioﬁﬂé‘éﬂ&bﬁ%r‘hﬁf‘t’;@ ttﬁ’fto‘&ég# E@c{ﬁ@ﬁdi ng check
boxes 4. 100, Wi 2bb@ Yol hﬁs&eatm%ast@on g Siang SnaBivihiPROGRNYS t he

custoner desires to part|C| pate. The program 20 part|C|P ation screen 4.96
may - alldo idndbasdiep dvindist 4.8 ortherdvimtieretipe 13- tJelectignafaglos

i ncl udi ng d effective tines. Each PROGRAM
listed on f(ﬁ&%é/dat] %%cm%glrgﬁotr@’ﬁ gn s?:trzte@ 4.96 may be a hyperlink which,

when sel ec{O(E!Gl] mmpbfa;eacestd @i gureoy keleatibm oimadon B date nateitem 6.08Hdisgelsect ed
et e MR EET T RN g

syst em 3. QreefEP®MmBlulid a fudghet ¥P@nARtation data icons 4.88. Selection of a personal

20  dataicon4.88A 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




~.nature of paraneters which nmay be viewed or nodified wl|2bSERA008] by the
~utility 1.06. As shown above, sone of these paraneters may be configured
and/or nodified using various drop down boxes, check boxes and/or entry.
boxes. However, it should be noted that sonme of these entry boxes, drop
down lists and/or check boxes may be’™used to display 25 SEP 2006 74

t ai - the utilit [ te that .th t :
cannot "o er e b s Ro bt . BER RS shoh REIE Managenent
Syst em angimie! Tede iRASHLY beMsEDin' RhESIERALE. tardspdadingSTVEHC bfealgwEL, as

- di scussed above, the utility interface 5 1.16 nmay be accessible through a
web br ows &t settiferor deliysrng Flert Fesa¥sence to Figure 5A, after an authorized

user-at t | Lt Mok t ; th Ld phi ¢ user
interf acerr‘g}.sg%] ?gﬁ%lloé palqglylkedéiﬁ%ﬁggﬁtn i {?Btcf}k{%%&gg&ﬁ% %Aegdr%%ptﬁiﬁﬁal ity of

navi gati odisplapkahor: dua ssreea (uatishewny) vdihtpihapogephpineb408. To0BBB] dat t he
illustrat i ' . ion lLjnks 5. i-ne i diate 10
supply |i E% %gﬁ gjg’ﬁ%%ueﬁ t"%ﬁé‘g%ﬁ&ﬁ fgu%pépr?%%t‘?lg& %é#l{?%h%ggﬁggl‘%rn , an active
supply | i eistorfier siscip(e iyicliding deeayls bhonkthe somdir@tivepordliss Hefivkng wWine hewars gat i on

i nks alsogén lude.a link to th uéility Ul 5.02hhorre_ age and a link to
log off tH §§'§"t R 1 (R TR ‘?‘-’yf%ﬂ? f)tl'ﬁ?/c'ﬁ)%?f’é?r SHS G et B%Bturality of
utility i Giipost Bhdhs, Q3R heatdd dohs, sdunbs Fouat-efd, @é&’@f&dwﬁ@ﬁn% ket i ity
icons include an i medi ate supply icon 15 5.08A, a scheduled supply icon
5. 08B,10a greliany head aYstams; anglffs irigdfpnsyPe®- and active supply icon 5.08D, a

supply hi i . h. . | i : above, the
Ty T RN, sERlofoP oAl S ERAR ISR e ERANES ot spl ay
- ihnf or mat i displayeigfordatiy and ellovsrtheaustoaet iovsodifypatayetsts relagditte anyiensgrgpver an

el ectrical distrifut.%gn n@twork Br?ideinforr_ration relating to the ..
capacity SPmRFCEEP T fifaé 5??%‘3?%(5 fir ugh inplenmentation 20 of one or nore’
of the PRE#RAIPBWIhGettRd t¥ Fitufs Nia6@UR daleatioh@f the@ebgtan icbies. 88561 hdut i on of

electricity and to qenerate one _or nore reports. [00340] Wth reference to
Fi gur é25B SONRIFERENT fhftdi‘aiSelilippr proseprpagicgaiion Ereaielivthe couipl i medi at e
suppl y scragi 43014 hk probiap Eﬁﬁ&gaﬁ’éﬂntslafe@n £ 06 phdvidel )iselh 5DLANMI Pangdie 5. 06. The
i mmedi at e "supply screen 5. 10 includes a power distribution network section
5.12 and @aweBupply progems 6 PSSt PBRURAMS. The pragrainipariisipederesgreent8@i ment , t he
pover di Staisb??ﬂégldgé’a @ﬁ}a\%@ro'fc#e%‘f&'d&g.cﬁ ¥ 90kddGl 106 Ghick oT6W Be castd el CN
provi des an indication of the 1 mmediate capacity

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




in watts (in real tine) for the power distribution networgs gEPPHe | n the
illustrated enbodi ment, the power distribution network includes a single
transm ssi on substation, designated tssl, and a single distribution
substation, designated 30 dssl. Under the distribution substation, the
foll ow ng nodes are avail abl e: Phoenix, 25 SEP 2006 75 Ri chnond,

Phi | adel phia and Philly non-curtailed, as shown. Wthin the system 1.02,
one or nERINARGORIS hAwGves redurithmay dpignpte\ias HeL oSt enokOdilYr t ai | one
or nore gyl eflerd8 across one or nore custoner sites 1.04 (see above).
The nmeter 5.16 gives a graphical indication of the imedi ate power supply
whi ch i s HP3¥dlabl e UtilirEanteo! NedAMOGERANSt$astem and Mathiole power distribution

net wor k. nderneath t he ter 16.. a coll apsi bl e/ e able tree
no1e & SRR N R RE & Reb s A B len 31 AP gD MO EE NRARAC L ¢
VWhen a5 pal.lié sy be ackeesiBle thabighiawebbeovise OV ith shecifiSrefesmbentigire A fafiermat i on
regarding that | evel and P‘P}E povxéer distribution g t wor k abog_e it are
di spl ay ed¥hRHthRreq et Phifgrdt bAS Kge pigrhe syplem E '%R‘&f‘ﬁﬂlg@? dShown in
Figure 513¢embenodl dﬁsﬁﬁﬁé& SitleiulHEy QDI SUPREREHPIGERYy of RavihieR lifks
information regarding the station tssl ‘and the " distribution substation
dssl are #0Pépraydlty dspoBRBEl 3-86.t he i nformation section 5.14 for each |evel
of the di glki i.on. r i jake ne t. | capacity
are displ @é@%&l&?ﬁ{aﬁcﬁﬁ?ﬁ t’its ighﬁ%a@ﬁgt% ?4@%?1‘?1&5%?& gﬁ?‘%lr?g%&g capacity
avai | abl esupply linkea ghadaied|semey libla sqaogram tlbfinidles ilink,din 16t RROGRALBK.and t he
current status.of all devices. w thin those. P AVG. . Far anple, for
subst at i oﬂlpalgi"f“%ﬁ“kaﬂ AJeRALE géﬁ'cﬂfr"é‘ﬂgff “?‘P?‘W%a%ﬂ%@%@‘% hose
- devices agGenadnawong A)lgepﬁﬁl WAL & 1o{gfofftth@sﬁ&fﬂ.rrﬁd: RRGERAMEy yaice 5.08 ement ed,
‘those devices would nake avail able or supply 1,040 watts. The total
capacity insludpie plyrality@bublgy icophe08urrent hour over a predeternined period,
for exanp B 2041 LIS hRREEREhRY SGELi On 5. 14
al so incl lt,l ggsélgﬁrdé%%%éﬁﬁ%gt ?%ﬁl%é%%gv\kglhg&, whcer_l acti vat edz@elfreshes or '
updat @8 t h88A e soheduled enpplyiiccniSDEBhe pioghmrdetinitiens icoa S10BONarg adtive supphf or mat i on
rel'ated to e no T = i x.. R chmond i | illy non-
curtail, ﬁ:ao?lgg'?%ba Sglgp %!“étﬁfyalflen |§ér]1é %nﬁé%pr??[ 8‘r°ﬁ%?19§1ﬂ' é%%?‘%ug%h glgloqé’éF%cti on of
t he cor r esglapthtenfyce 1. Biedy baiukdad ta défire op awdify RROGRANISE toalisphginfordetieect i on

5.12. The infornmation section 5.14 25 may al sq include. a.review request
Suppi y 1 IESTEIG GRS SRES R AECRFY et el R REH RO eor T on
5. 14. 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 tssl, and a single distribution substation, designated

30  dssl. Under the distribution substation, the following nodes are available: Phoenix,




[00345] Wth reference to Figure 5C, selection of the revpSWEPRIIE | i nk
5.22 for a given node or station displays an avail able program capacity
pop-up 5.24. The avail abl e program capacity pop-up 5.24 lists all defined
PROGRAMS t hat are avail able for the 3i ven node 3Q at -the current tine. Each
PROGRAM i ncl udes a correspondi ng cheé¢kbox 5.26 which 25 SEP 2006 76

enabl es the utili act i e a given P For each P M |isted,
The | nst Nietioouetiadeai e YRS ol Pinialed. sostar VFTLRE DT LOBGE 5. 28 1 of
each PROGBAMorclPROGRAMS nfaqtpa @kfintd Swhadh WherPdcBifatkd faf Sudl 0@ a% ndrROGRAM

i.e., if all defined devices 1.08 within - a given P M were currently

- drawi ng péeses IHifacmpneness morgrisemer w4 {sse eiinae)s Thasetant df 6652 power
whi ch mu'g&gﬁgala}ﬁﬁic%ia 8f itfe iBedifts %gy%l‘ \éﬁ?fg%_v&ﬁéﬂ &S BORELE Yoy RERAM wer e

acti vat ed. aval e program capacity up 5.24 also includes a
durati 6n FROGRIMA defimd i {8 Ppowahiistaingioh abliveripr ogr am capacity pop-up 5. 24

may be utili.zed Qi di at e act.jvat.e one nor.e P free up

capacity 1“%)‘*3 a@epgé?r%eﬁggﬁ? lgalim{)gni.lﬁ’ aﬁ%}!’apsgwﬁlﬁfﬂaﬂ?a%[eﬁef 338 1 glffiﬁy%@tﬁe@gh enbodi nent

i f the enef e iayls iMAELEI5. 1 Rirk BRdttabR, Ggiican phicalalevdl RethBIRE GRICB is hut - of f

- program wer.e activated, the instantaneous avail able power would be 1200
watts. Théeleried, Imgsmation werding haplsrsl eyd the powgs distrbytign swpikabeNgds®® submit

button 5. %ﬁplaged%iﬁﬁ?ﬂc BitbhRRomsedRondNd. &of &gﬁﬁﬁﬁsg%&m FoeupsB, Whepne or nore

of the checkboxes 5.26 were activated, an he submt button 5.34 were

sel ectl@d, thetistaibution sybstaiomdssbls sglpeitd miormipionmghdingtvadamotsshawithe ai | ment
si gnal to&sﬁ%uﬂ@i%@ﬁ?t%iﬂ?&?fg@d&@l@ édo 15 shut down the affected devices 1.08
rtal E evi ce

or otherw se cu 0sée Y. 08. Activation of the closed button

- 5, 36 cl os§03udie Irathaiitfatmaiop sagpafid dpeaach Yevplog@-thgdiStriBdtionAatwarki then of  the
‘refresh button 5.38 upd s the avail abl e, power avail abl e f.or each PROGRAM
[00346] WERSER shsttbahTp o] Capity ng dplebs o Bt AR AL PE &L Lppl y

button 5. @8R indiaf@haxs Apsshesulifte SuPReY s5eh BRI Dot idh tHReddfindi Ly
dlspla% panel 5.06. The schedul ed 20 supply screen 5.40 includes a power
u

di st rilBut PBRGRAMSraadt the gument stags PIal davicst nathinohoses BROGRAMS 440t As in t he
ot ot . ) ,
i medi-a eemgggé Yo gfbgﬁﬁoéﬁsﬂsg rfortﬂledévfc%&%e%aﬁﬁ%ﬁm ﬁﬁ@cﬁb@, s

subst ati ons d nodes wit hin the power dist ution networ
‘stations, dedeisstreadrawing 1048 vaitts.nif desdefragd PROGRAMS whieémpletrientad, tthset r ee 5. 42.

ot 90,08l o SRR B0 Sl BRM B el E
i |1 ustrat e carbadion®sver a pledetpraiesd paiad, lfalek emple, thdRsiGevenveskevel duri ng
Predetsr MBRdel Hhe ilSmaaon setion 514 b freltdes S erath buiton 320 whith, when O ot O
activated, refreshes or updates the information within the information section 5.14.
Information related to each node, i.€., 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 avatlable 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 3.26 which




is reflective of the capacity or power available from the25GERZ00E
PROGRAMS. For exanpl e, based on the activated prograns, between mlitary
time 0000 and 0600, the schedul ed prograns in Phil adel phia have a capacity
of 832 watts. For each station, 30 substation or node within the network,
the utility 1.06 may revi ew schedul e®® programs or 25 SEP 2006 77 create a

- new schedul e, for ograns.  The sc |.ed su en. 5. 40 aJ so includes a
refresh bfﬂaﬁ?ﬁ %e'gtélg/fﬂ R vitR &g hﬁ%&@&%d éﬁﬁ%\{%m‘;@ﬁhq n the

i nfor mat i PRtantERBld, @Al BmddailfIRORAEL lsWstehh:na B&% 6Adabh BROGRUNMESTIRECt | ON Of
the GU 5.02, a find eligible prog)rams - up -di al og 5.48 as_shown in

Fi gure 5Ef capaeity Saiiizalsotisied foreagh qq éﬁ/@éldﬁﬁ@d@‘éﬁﬁsétost“r&@m utility to
ent er Song oRkn PROGRHN WERL Lfnfi Kv‘i’d wer 08 E BSA AL 6 €T 1@ TOr a
program and search for any avalf@lgl e ogr'amt% b? ?s the 1 nput criteria. -
[ 00348} Vinstantaedous gnwer whbickigenlé tBrRavaddile \iﬁtheomsmtﬂtdwer pompmmf inition
panel 5. 10ROPRAN Realfhdl 28 AR PREg! Goacy oS 20 e Giskinased ol

panel 5.1 rogram 10 summa

avai | abl edtﬁﬁimcbgﬁdo“lnﬂistm |’ﬂhlclﬂﬁdi1|hﬁlb@d>g&ﬁb@§dc§f§:p&p—ulfﬁwmhy s etiz@r ogr am may
include a _l.ink.5.52 which | eads ddi tional specific PROGRAM det ail s.
The progr %?r’r{“gl?ﬁﬁ’&gff‘:‘f"éﬁl‘)éﬁ & TBgye %&G%%é fofeere ynePaciydoy selseied diatsns 4. [ 00349]
Wt h ref eleps@n®, itdiliSudi cHB8odRkd NhOEmdRBcyBWARWHSnG: pbgdhspl ays_a
program 15 definition screeﬁ 5.56 in themtigﬁclty control ggnel 5.10. The
progr &% deid e ﬁnéfrse@dﬁ@éﬁf@rsgmw@ata@ya@dﬁbwwmw euaileblsPow®) . I n one
enbodi ment, I ; 1. 10D at
each custoﬁg?%gllg@vﬁf 4. e% r ?P&g’@% %%ﬁﬁgﬂ&%&%g ong with
- t:he ot her bettoai 3.2k | acclPROGRAM &34 aadbswﬁbdheblttmntsrﬂes nHvene RRGBRAMI olie any ot her

Ene by oar SRR o SRRl R R el Ba S5 i MR B LS. o

and a desecdritol t)@mﬂmz\yo@@woﬁc@ﬂ,a dafhitnéit sighdl ehthakiiowayt fles LSED td O ent er
appro $| ate text %or mat i on. [ 00351] The program. definitigon screen 5.56

furthas | iR SRrsthe atiested gpvices L 98 oF 9th@me&§itwhosgéﬁ\6?69 106 dchyptionps 5. 62

whi ch al | gwcldigy blseh sibe c@@és'tﬁl@av@ﬂéﬁf@ﬁro@éﬁ%bﬁh? 90[%;5 b 211 hﬁcu%oﬁ)mhﬂ In
the illustrated enmbodi nent, the t deman

"schedul e#re refpgsh bwtqzre‘i@nmdmcmﬂﬂeldn pweeri mla@héme@dx BROQWM rre as
needed, .bﬁ)0346] With reference to Figure 5D, selection of the scheduled supply button 5.08B

dispiays a scheduled supply screen 5.40 in the utility display panel 5.06. The scheduled
20 - supply screen 540 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 544 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
-ckample, 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




the utility. However, an on demand PROGRAM may be |inited26GEPRO0E c tine

‘periods. A scheduled PROGRAM i s general ly schedul ed for specific days

during specific time periods. 25 SEP 2006 78 [00352] The program

definition screen 5.56 also includes a set of drop down |lists 5.64 which

may be used to set PROGRAM avai | abl e’dat es and times. [00353] The PROGRAM

may al so be identified as "optional" or "qverrideabl e" usi n%wgcré]ra nor e
i

‘checkboxe®eale gpew aghedue fo5 pagerasmioc &N hadyled surpby %ﬁﬂ"ef'rﬁ‘f? Pto ig bed to by

5 the usepfredMbuttfsd60RaH GnERbSARM FHRaRS tHeafor@d BURS ChiodRstiont he user
may override the PROGRAM while it is running. [00354] The program

definiti omcéiwr®®h 5.56 may al so include a plurality of checkboxes to 5.68

' e pREERANTRER oGt Pain 8 OV E. Sl pRetBY gl T (o

HVAC sy st gndialod 8.48vad showh eangurs 5Epmzlallq1ﬂamrmﬁrrﬂalbg>ﬁ 48 alllxmﬁsatbasscr AtHROGRAM may

‘be defined. to include all ?w ces %e?fgr nor e téﬁ f devices
1.08. The"Bith i shisraiamensdlohnram 'é%regar ’6‘ FRUBOEBALRT BUtTHI 8. 70, a save
button 5. f3er amﬂd@eaf@ﬁeia:ﬁ%&me%n?gﬁmﬁﬁtﬁﬁmiell t@fitclile back button 5.70
returns the QU 5.02 to the previous screen w thout saving the PROGRAM

Act i vat i otf0348]t With seferendsiie FighresyFr actiyaijan of e mrogrpeelinitorhmion 248G et urns 15

the GUI r r ton 5.74
sets the v%ﬁd’gg 'rgﬁarpﬁe pr FﬂZ?ﬂS PP H}%ﬁtf&ﬁ’f&k@ %Ingf.g'gotgﬁeg Pgﬁjl;nt val ues.
[ 00355} Sefmetry merbkoﬁ 50 histsamtildee:rtbeqoml ywdalablbd’fRCBGBBME‘diIB pheajlustaataicr een

within the utl|| ane vi.de e rdi ng any
active PMNE’ ighé[g Wy lﬂgﬁlc{fd% ?%e 1911 aQSE A‘t gl?r ees
~descri bedspaaﬁmemmetaas I’Bhet;twgrmﬁ\e@mdryshm b;.solnmamnmmdew The screen
will also prow de information related to all of the active PROGRAMS for
any sel echBW3t34t i on, substation or node within the power < di stribution

network. fogs49) SWE\HPAI" encfe% S 54 318N &%%@Q@B&M 5 $P@ ik b o

informati on nma rovid based on real tinme data received fromthe
nodes13. 1@eﬁnh®wsm55 iﬁustth@rmhsf chetved parichhé@ Thepréamam defnitiinserrept-Hyr am  how

TNy CUSt QUELS, AUBIASSRNE! et H ML G Bl RSP PR BBRR and_how

many cust ORers Tave opte € program fernore, each  devi ce
whi ch maybibadcadt ket eatevayy riole 1.HOD gt exvh pEsyorixe sitd Eomdrhe[cﬁﬂ&ﬁ&]mﬁem@cti on of

the supply L SRR by 2 s et Ble BreOBRERR ot LAk tndtid 1Y

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.

1003511 The program definition screen 5.56 further includes a set of mutually exclusive
suppiy 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.




di spl ay panel 5.06 which provides historical data regardi 29 SR 2006 ve
program The sanme type of information avail able for the active PROGRAMS
(see above) may be available for 30 any past time or time period. 25 SEP
2006 79 [00357] Wth reference to Figures 5H and 51, selection of the
report button 5.08F displays a repofts screen 5.76 within the utility

di splay p 5..06 whi ch praovides a graph of  ener copnsunpt i for a

gi ven per Rs2ar roe prdgy e R, B A OIS 26t QI GURECSET Iy f?ﬁ“e_ -

| [ ust rat @gich @RQbE 8sctiab 82 PROGRAM bfllabRIdes Rk, ener gy consunption for

Varch 18, 2003 (as 5 neasured bg the electric neters) is showm. The reports
e

screen 5. 8353 cTheFROGRAMnpartalso be identified 35 Tptional co “aYerisirable Hsings8¢ t o sel ect
t he devic L R4 C pa;l- , . punmp or
hut tub/sglg,n&grgh%cﬁ@x? ﬁféé'p%rl og{;alg.kgb?'{, ga&%&,beﬁ%‘?ﬁl?&g'rg&%ﬁj E . The

i nput §ectheasr5AT SvatidabkPROGR AM enaassthattonccivhstgibed, he usermmyanettids date for
whi ch dat ' ...Jhe reports screen 5.76 also includes a refresh chart
button 5. PR?HWWS&EB”@E‘% to update the graph to show updated

real -ti me[ed3sa R OramQelifitibeSecABYS6GhANIRSInTRG R plindlifyReE chdtRbtixesect i on
5.78. [00358] Qovi Qusl%, _man_}/ nodi fications and variations of the present

i nvent i ontoat-@8 Whigh i uspdtojidentifyghe tyges efifevigesoles whisk Fak§e incipded indhent i on may
be pract i UG W 86 ifrldfked BRnSRSEA | Ghdiled BV ABfedipe scope of
t he appengg G?ﬁAguﬁ‘rr\é\d.’ 4 SEPezoo%ﬁsoﬁtcﬁl%?kxéé*“\%%gt is claimed is: 1. A

met hodO0f owater imeateds, popl atmp ewdiiot tube/spas. 0 §IEROEGRAM oty Heidefmedfto inchideatbdi ty, the
program ai.ned at,.managi ng demand,f,or. t c dity, the. utilit elivering
the co %Vll?ﬁf'/qtog oétonigglélngg?{%S &fjg ‘6‘}%&?%58 i ?Q%Tgrtoﬁréi}{ic(éf?fl g‘r?%rscrg? ée’.S aving a

pl ur al i tyirefudeeback B6ttondIT(; B savs Susidies. e ahd 6 idsyt, butte 5,04l Agtivakien of thps of .

defining a program having a subset of the plurality of devices for which
usage of Piffé @g‘iﬁ’ﬁoﬁm yethEy thie G g)%éo iRe g@tmoy%us?rﬁ PBoy %‘r"&rf}‘edel i vering
the conmmD@RbsRIAM! B8t vkiBS & thOdavElBition 8372 sARARYERE: BIISGR AM AREABAGUS rate at

whi ch the commodity is being delivered to the subset of the devices;

15  the GUI 5.02 to the previous screen. Activation of the reset button 5.74 sets the values in
the program definition screen 5.56 to default values. '
[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 witﬁin 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. -




sendi ng the instantaneous rate for each device within the28§fsRi2006 t he
utility; and, determning, in real tine, a capacity associated wth the
delivery of the commodity which nmay be avail abl e for managenent by
activating the program 2. A nmethod, as set forth in claim1, including the
steps of: activating the program afd, subsequently neasuring at |east one
of a rate and a change in the rate - at whjch_the commdists(épi s bei ng

del i ver ed[90857 hWith grierence i Figies dbandcdseleggion af e FaRerd buttst X08F disgia¥™h in ¢l ai m
2, includj , et er @l 86 Lidh poHAACH Sondr chdpg, comodi ty
“saved by g(@?%%gg?wt lgq%ruggglﬁpﬁgﬁ%l%g?hod, pas setér%‘%rtﬁ i% claim 3,
i ncl udi ngcdnsengtiospfonh goveo\pedpdgf time|ferns given devied omset of Wevierst dnrthit e and a

billing agj ustnent rebat o,at least one cu i of the
act ual caﬂizgé{fzﬁ?sfl r??é’ﬁ%&%%f";t%t W%Eo}%s‘é'%&é’cf"%rg%%'?r%@é@w (gr%g%c? Lééj dirjogr am 5. A
met hods amesstedft@ribdieledtric bktei’)4s shuhar eTha refrtsatretea 36 ohaleohn fnputl t ernati ve
rate and a hilling adjust n&gt is also a %uncti on . of .historjcal usage

i nf or mat i &EHoBS- TAWRHhRYAWs He userito FYFE RS dpVISFf-8n ej‘,”"t‘?‘%@fzﬁﬁitﬁ‘@nﬁ *step of
verifyingyappa t aC&ShMithdbedkiolngs sdahs Moudy, of RemHRVi ces. 25
SEP 2006 81 7. Q%\%ngtpﬁg%,&ggtgg%ﬂaf%ﬁh P a‘.t_Brang 1, $oud).« t,heﬂﬁti ity

del i vers tThe inpybsetini 378 2l adlops theabdrtty chenpathe impard/ey datedor whishdaa st oner
site havi I i i A D pr ogram
Tt udos. 1O el stbon AR AR A LMREUER pllor PR RNPAREDSC PLOTT T )
type a0 easdicwslhe trergrphiteshod.updateratilaithe dat asdfor th eaflett anpclwhgasmads i ncl udi ng
the step of allown custonmer to subscribe to the program 9. A nethod,
as set fofrltﬂe}“r?“‘(,sf:%fﬁ%asﬁg‘V\herei nthe utility delivers the conmmodity to a
pl ural ity gB3sguebasmily, ShifSmo@R6dioss ShOWRiatishd 6f haVire@nainvbitical drd y of
-devices and the step. of defining at |east one ;l))r ogram i ncl u,de% the step of
defi ni ng &ossiplesindightaf thsf abgvoigrchings. Eheinventionmamnbe alactesdothendiselb®l ve subset
of the deyj] : : ' 1aim9, wherein the

comuodi ty\é%gj%égﬁl@edféggtg%gﬁﬁﬁé%ﬁ&gﬁitﬁeggpg%h%gllglg%ér sites through a

di stribution network, including the step of determning, in real tine, a
capacity avail abl e across the distribution network associ at ed '




with the delivery of the commobdity which may be nmanaged bgs&8EP\2061g9 t he
plurality of progranms. 11. A nmethod, as set forth in claim10, including
the step of providing a graphical representation of the capacity avail able
across the distribution network. 12. g0 nethod, as set forth in claim 10,
wherein the distribution network includes at .|l east one primary distribution
| evel and at |east one secondary diGLAIMStion |evel associated with each
primary dj.stribution |evel, the nethod including the step of determ ning,
inreal t Lis glagmerhisi ty avail abl e on each distribution |evel, associated
with ™ the delivery of the commodity which may be managed by activating the
plurality of progr angethwd &rrdvi [y i K 141G .at | east
one tertiary distribution | e{?é?blaj?ggggﬁ%%ttdgglﬁ\%\?@%nggéﬁﬁggcdg% 3#13&%1&

di st ri but fhsProgrem) aimed ot menaging demuind donihe chmnstditp, thé utilitgtdelivériigne i n r eal

tine, ac i vail abl e on each..tertiary distrihution |evel, _associated
with the dell \c/)E(%I?{%I/?OOFfl l%ﬁ%eo%eocrlﬂiﬁlf?mef?t?/ﬁ%ﬁ’f‘s%@“ﬁge hﬁ%@ﬂl%‘}m&@fﬂ%‘%qsng t he
pl ural i t ywhichpise glcaitBmaedig) idivaehd e sepepr:of di splaying a

col | apsi bl e/ expandabl e tree of the distribution network containing the at
| east one di st ri but Affingyplogram baving healset ofibe phirSER 0P 066cesdar whichndar y

di stributj I ol i.th each primary distribution |level, and the

at | easth% gB?@?’t@%ﬁ%ﬁ%&%‘%ﬁﬁ@@3?“%%‘5@%?83‘3‘%;t h each secondary

di stribution |evel, delivesngite corlnestiivan tief subb® oPfiedib@; | evel s in the

di stribution network displays associated capacity information, wherein the

col | apsi bl e/ expanda’S‘F%S“flpégh‘?@Stﬂlil@W%lﬁéﬁe prwhichthd ¢omymodifitiebeiage, t he

met hod i n@émg}elago_t&{éesugge@gfg{e(ﬂivﬁg#ayi ng a list of the prograns available in

response to selection a portion of the tree, the avail able prograns

correspondi ng to t hesmdingdheainkablarcqsagic fomeaciidedbe #ithinahe abdettd thed porti on

of the dilftilh',buti on network. 13. A nethod, as set forth in claima1,

i ncl udi ng aéijEp. of automatically activating the program under a

predet erm ned set ofet&aisinkiiansal tikfs, r ' iml1,

i ncluding the step of mana%i n| tﬁ%ﬁ’gubé%ﬁtpg%oagﬁdﬁgh@%d%ggéﬁgﬁg%%to

act i vat i oiPmRodifiewhich grayrhe available fsmivsdgerasnt bgtactivating thewrogainn 14, wher ein

at | east one of the devices has an operating setpoint, and wherein the

step. of managj ng t yi Ges jncl.udes  the step of nodifying the

setpoi nt. 16. gZA mt%gnﬁﬂﬁggéssee?ff?rgﬁnhﬁ?lﬁn %Ilﬁ?lﬂﬁg,gﬂ?eﬁé‘?pﬁd’ ng the steps of:
activating the program; and,

subsequently measuring at least one of a rate and a change in the rate at

which the commodity is being delivered to the subset of the devices.

3. A method, as set forth in claim 2, including the step. of determining an

actual capacity of the commodity saved by activating of the program.

4. A method, as set forth in claim 3, including the step of providing at ieast
one of an alternate rate and a billing adjustment rebate to at least one customer as a

function of the actual capacity managed at the related customer site by the program.

5. A method, as set forth in claim 4, wherein the at least one of an alternative

rate and a billing adjustment is also a function of historical usage information.

6. A method, as set forth in claim 2, including the step of verifying

management of the devices within the subset of the devices.




activat | ng the program and, allow ng the custoner to cangslsEpezg{m)gr am
when activated. 17. A nethod as set forth in claim1l, including the step
of providing a utility interface. 18. A nmet hod, as set forth in claim 18,
wherein the utility interface is accessible through a web browser. 19. A
system for providing at |east one preggramto a utility of a cormpdity, the
program ai ned at managi ng demand for the commodity, the utility delivering
the comodity to at | east one customer site, the custonmer site having a
plurality of devices which use the connndity, conprising' 25 SEP 2006 .83

autility interface, def | rogr.am having a
subset of the pl ura |@§ﬁg§@§§3ﬁé§sﬁ or V\/nfc erﬁg‘lb ﬁﬁtyadr? ‘Erg d| ty may be
limted byommﬂityatap@ralhyoﬁmmgmmmas @hei duistonidr 8ite RS lﬁg)ﬁ lui-g_{ del i vering

t he commodit.y to.,the sub deV|ces a node, coupl ed each devi ce,
for measuffHESARd hegen ‘%ﬁ@%h?af@%mmeéﬁwtﬂﬁ@ dlliﬂgwlthsnﬁlel ng

del i vered f control system coupled to
the utili Fﬁ/dgirétnﬁglrlﬁg{ggég?i%esugpat??%%tfﬁﬁg%c?lset t% and each node, for
controlling delivery of the commodity and determ ning, inreal tine, a
capaci ty assocBat edAwnethod.fus selfbithién ylaih 1f ineludimprtbelitty ofdlicw¥ingay be

avai |l abl e tivati. rogram as. a function of the neasured

i nst ant aneﬁosm‘fgg 8ubs§BQ9;gtI§9 ?"@ﬁ%“'as set forth in claim19, the control
system bei ng adapted to activate the program and the nodes adapted to
subsequent |y npasur @ réod,ak etfbrttiv 6lirh Newh GO '&L@&kﬂ& del i vered
to. the subset .of the devices. 21. A system as set f In claim20, the
control sSEPERTEBI HRuEAlsy ﬂf%m&‘%@r sitesa sachomstonfer site lamfmaa plusdlity of

consunpti sl in.a.r tion induced
by actrrlpvate(fvrl\%gs gh@ﬂhecs@é etﬁ¥u Ie%iféh% sp? Ogram clgczeiseﬁf) step, 6 f de i 21,

wher ei n thbraimmbfwbg&mt emmcimgmlhaeﬁag Alespeied subB&® oPtheadbvaleber native rate
and a billing adjustnment to at | east one custonmer as . a function of the

actual capacity, manage t he d custoner site by the program
P Yo. gqnd[h as set f(r)rth alm 9, wherein the commodlty is c{%hvgred fo

the plurality of customer sites through a distribution network, including the step of

determining, in real time, a capacity available across the distribution network associated

with the delivery of the commodity which may be managed by activating the plurality of
programs.

1. Amethod, as set forth in claim 10, including the step of providing a

graphical representation of the capacity available across the distribution network.

12. A method, as set forth in claim 10, wherein the distribution network
includes at least one primary distribution level and at least one secondary distribution
level associated with each primary distribution level, the method including the step of
determining, in real time, a capacity available on each distribution level, associated with
the delivery of the commodity which may be managed by activating the plurality of
programs, wherein the distribution network includes at least one tertiary distribution level
associated with each secondary distribution level, the method including the step of
determining in real time, a capacity available on each tertiary distribution level,
associated with the delivery of the commodity which may be managed by activating the

plurality of programs, including the step of displaying a collapsible/expandable tree of the

distribution network containing the at least one distribution level, the at least one




23. A system as set forth in claim20, wherein the contrpb SER@2006/erifies
managenent of the devices within the subset of the devices. 24. A system
as set forth in claim19, wherein the utility delivers the comobdity to a
plurality of customer sites, each custoner site having a plurality of
devices and the utility interface al |1%ws the user to define a plurality of
prograns, each program having a respective subset of the devices. 25. A
system as set forth in claim?24, wherein the cormodity is delivered to
the plurality of custonmer sites through a distribution network, wherein the
control s : : I L 1 it

avai | abl exgdgfﬁgilgit}%?ag@? ?Yeéﬁ,%‘%ogﬁ{eﬁg?& \Alg%?hgggloa%fgftsg{é}u ﬁ%l%%egﬁﬁé@glarvery of
t he comodiastonstiertianndiytibutiemkyelthsiyciaeat witheadhgetdirlap) dis@ibution Rfel, pr ogr ams.
26. A syst%m .as sgi f?rthg'ttgl ﬁl aim 19, wherein the utility interface

i ncl udes &S FHPEOn of ope akibs leyelsp ths distbutionmetwerk displaysassasiated oss t he
di stri but casuchieinifkation/ i ! herein the
at | east (_)ﬁﬂeh g? an e&llot%’e?vlr}gi:te?ﬂ\//tg&' regi%ﬁ%ez%aflﬁb%ﬁ%%f%@%‘?ﬁ% %M@ ‘unction
of an act ipterfasgsthe medthadeidciudingtthe stepofdigpltyinghiliseofithe prigegisavallsblant | vat ed.

28. A sys forth j.n claim19 further conprising a user_ interface
for all o%me%ﬁgnsgﬁ%gg%%%ﬁ 1%05&%?1‘15@? itrﬁg' the,ayaiiabls pregrans coespandipgtodhpseas set
forth in abalabledBograediich ddiRspiiRl tolaHoRidrAGRn Qs @HRtbA RetwliSt OMBr O
cancel the programafter it has been activated. 30. A system as. set forth

inclaim19, wherein at |east one of the devices has an operating
set poi nt, and Wrer efrnedadrasiseiipshdnrletn s ockdingshe siop of asémalinatlyes by
modi fyi nga¢hes ' : i et forth in claim30 wherein at
| east one o&tlﬁgﬁﬁgj\ﬂ g%%ggﬁhbﬁ%gétg:. géﬁ%%kaﬂc{}n%hsor for sensing
hum dity at the site; a tenperature sensor for sensing air tenperature at
the site; an thér mosdtmethod,desetcforth dmiplaia 1§ ackibinghhieriteh bymasnsas thand t he
terrperaturlﬁ:'S S or for receiving input. froma user, the input including a
t enper at uf'e ge‘?@%?”ﬁf’s,mtrﬁ%’on‘ﬁ%@r tan of he OB o det er i ni ng an effective
setpoint as a function of the tenperature

15. A method, as set forth in claim 14, wherein at least one of the devices has

an operating setpoint, and wherein the step of managing the subset of devices includes
the step of modifying the setpoint.

16. A method, as set forth in claim 8, including the steps of:
activating the program; and,

allowing the customer to. cancel the program when activated.

17. A method, as set forth in claim 1, including the step of providing a utility
interface.

18. A method, as set forth in claim 18, wherein the utility interface is

accessible through a web browser.

19. A system for providing at least one program to a utility of a commodity,
the program aimed at managing demand for the commodity, the utility delivering the
commodity to at least one customer site, the customer site having a plurality of devices

which use the commodity, comprising:




setpoi nt and the sensed hum dity and maintaining air tenpgs@EEPQHs t he
site with a deadband defined by the effective setpoint and an offset. 32.
A system as set forth in claim31l, wherein the effective setpoint is equal
to the tenperature setpoint plus a predetermned nunber of degrees per a
predeterm ned percentage decrease in8kelative humdity for cooling
applications and the effective 25 SEP 2006 85 setpoint is equal to the
tenperature setpoint mnus a predeterm ned nunber of degrees per a
predet er mi ned percentage increase i nirelgt ive ru_m dity for h_eatnltlng |
applications. 33. A  RBrfaas : : hivi _
tﬁgr nostati c devi ce ilgmg%ugelrgd ’toc?gltaﬁee% ne}l%@f%%é%ag%&%vﬁl cations
link, thesubst pighe plurdity efdedcesfecehichmgage of tiar @otrrodist may bé litnfited Bper gy,

wherein the.the S l,c device nodifies the predeternined offset as a
function g&taﬁgé?ﬁeaéra%ﬁa@i stic. 34. A system as set forth in clains 31 or

32, wherein the thenwsiigition ek For &AL th%*&@nﬂiod%itg%{he%ﬂﬁse?gf a
hum di fier and a de-humdifier as function of the efféective setpoint, the

pr edet er nfE8C%T f set, and the sensed tenperature and humidity.

anode, coupled to each device, for measuring the instantaneous rate at

which the commodity is being delivered to the subset of the devices; . and,

a control system coupled to the utility interface, the distribution network,
and each node, for controlling delivery of the commodity and determining, in real time, a
capacity associated with the delivery of the commodity which may be available by

activating the program as a function of the measured instantaneous rate.

20. A system, as set forth in claim 19, the control system being adapted to
activate the program and the nodes adapted to subsequently measure the rate at which the

commodity is being delivered to the subset of the devices.

21. A system, as set forth in claim 20, the contro] system for determining at
least one of an actual rate of consumption of the commodity and a change in a rate of

consumption induced by activating of the program.

22. A system, as set forth in claim 21, wherein the control system determines
at least one of an alternative rate and a billing adjustment to at least one customer as a

function of the actual capacity managed at the related customer site by the program.

23. A system, as set forth in claim 20, wherein the control system verifies

management of the devices within the subset of the devices.

24. A system, as set forth in claim 19, wherein the utility delivers the
commodity to a plurality of customer sites, each customer site having a plurality of
devices and the utility interface allows the user to define a plurality of programs, cach

program having a respective subset of the devices.

25. A system, as set forth in claim 24, wherein the commodity is delivered to

the plurality of customer sites through a distribution network, wherein the control system
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determines, in real time, a capacity available across the distribution network associated
with the delivery of the commodity which may be managed by activating the plurality of

programs.

26.  Asystem, as set forth in claim 19, wherein the utility interface includes a

graphical representation of the capacity available across the distribution network.

27. A system, as set forth in claim 22, wherein the at least one of an
aliernative rate and billing adjustment is a function of an actual cost related to the

commodity while the program is activated.

28. A system, as set forth in claim 19, further comprising a user interface for

allowing a customer to subscribe to the program.

29. A system, as set forth in claim 28, wherein the user interface allows the

customer to cancel the pro gram after it has been activated.

30. A system, as set forth in claim 19, wherein at least one of the devices has
an operating setpoint, and wherein control system controls the subset of devices by

modifying the setpoint.

31. A system, as set forth in claim 30 wherein at least one of the devices

comprises:

a humidity sensor for sensing humidity at the site;

a temperature sensor for sensing air temperature at the site;

an thermostatic device coupled to the humidity sensor and the temperature
sensor for receiving input from a user, the input including a temperature setpoint, the
thermostatic device for determining an effective setpoint as a function of the temperature
setpoint and the sensed humidity and maintaining air temperature at the site with a

deadband defined by the effective setpoint and an offset.

32. A system, as set forth in claim 31, wherein the effective setpoint is equal
to the temperature setpoint plus a predetermined number of degrees per a predetermined

percentage decrease in relative humidity for cooling applications and the effective
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setpoint is equal to the temperature setpoint minus a predetermined number of de grees

per a predetermined percentage increase in relative humidity for heating applications.

33. A system, as set forth in claim 31, wherein the thermostatic device is
coupled to the energy provider by a communications link, the thermostatic device
receiving a characteristic of the energy, wherein the thermostatic device modifies the

predetermined offset as a function of the characteristic.

34. A system, as set forth in claims 31 or 32, wherein the thermostatic device
control the at least one of a humidifier and a de-humidifier as function of the effective

setpoint, the predetermined offset, and the sensed temperature and humidity.




