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METHCD AND DEVI CE FOR MEASURI NG AND MONI TORI NG The

present invention is generally related to devices and
WOR89%EBd%#6f or renot el y measuring, nonitoring af§T/BR2008/000282

control Iing physical quantities (grouped by energy
end-uses or type of energy produced) over digital
comruni cati on networks, and nore particularly to
devi ces and net hods for measuring and nonitoring

e ERiiH aih BXvICH RATNAS(RRISE: Snit BitusErdigine

The present patent descri bes the hardware and software
used to performthese measurenents, nonitori ng and

cBint preberdi i vention ly\gtltﬁrall}er%ﬁht(adﬁwq;f‘é\p@ﬁdpﬁ@ﬁ Er reeately
measu%lﬁg r}ﬂﬁﬁl‘&g MY é&%llﬁlﬁéﬁfgﬁ@&l' cﬁﬁﬁtlmv@r(hﬁﬁﬂ b‘?%‘h@fg@'%d—uses

p co suners to € USE. ener

or typgfgamergy nP¥asEcehr oyer, ﬁlégltgﬂ | (é{f}plBH)%lC%tfonerf&t ks, ang more

particilhu® rtb bakvieeR ?ﬂcﬁ tr@dtBodsO f(ﬁnglehkﬁﬂihg atichen@dtvsimgpeliectrical and
nmeasu of en as been

cnvisoB TR HERRIN] bt ere AR (ralhla SBEEN RS SEpi™

tempextnabl The ppsewf partatteifescheB the hardearsl and epftwdre used to perform

these rﬂ?&s[l{oelrr?&ltsc %onﬂéﬁﬁlg'ﬁd 1hyRes. of neters, based on

roni és tec egan to be used,

SBfiticthe 6pnstaE R HlePmaRhes ﬁh%‘@%fglo\}@&yh V?%%l&@éﬁerqagves have been
develdpe@d hilpRBhsuMRIrE tSmanie ﬁ!ﬂlé/usteQ)f FR&iy owatet el gl ectri cal

E@@g'r“ Srlgféta ir‘]“%{rﬁﬁ%f é}%?ﬁgy ‘illatlrlbﬂﬁ%%ssiyaﬁsgllsl tzoate}“g isers, the

consu@pﬂ@ﬂﬂ ntdmeummeat afitenengy| hufsi twan ahadehwith| eedtrammichanical meters,
since Ehﬁsap ncf hgeqy the 2%12{5? ttygog' MGhSEr. AVRAIhe blo dl'uﬁoﬁ‘ 3k ‘rHe%Iologlcal

|ca stens experienced constant
Systems;rpcwﬂm fandtersr b@p@ en tleairgies eHaRolORe PRERT Eopedtiads with a

series OP [E%Bh@ﬂiardgé%tﬁ With i@;}ror?ft ;{50 traxfiBnAl @fdﬂdtﬁ? rl’g&tngf toQﬁbhﬁ’tfor other
nt ener i s
clectr RSB @ 0I5t ENOTS B GO W B RRRLTETe G for

indust@hBgdioani c nmeters to a central point of the system

a d so, the I bi I

oL, RIS DY RSB I P s
areas,dt stnaltlhallt ﬁhahtheTmetrcﬂbmajEﬂg’stmmp @p{pmeng@@; et 1@p¥@ﬁ@pg% in
respemﬁg%ﬁgﬁgtgg%ﬁ%ar dffﬁﬁctﬁ)ln?‘éf éﬂe?%yp&\éf‘e'fs neters integrated

b
{ BemRofleants o SobE RIGYS: BiOR PEMSCBIHAFIgEe Aisiption
systerﬁé ﬁ'{é{ Eﬂédbtld)ﬂiéﬁfadiﬁﬁ@[cﬁl éﬂl}{lﬁﬁﬁl@ﬁ@iﬁﬁ}bnﬂdbétﬁgﬂc meters to a central
ribution spec
POlnt 1 e ths ¥SteBn %%E ?f%n e % Itp8 :?‘Sé hic ?eﬁfl m%u It(? qgﬁt rg%tg? View
comnieidtions, td alew Bet @nGohafshe prrey dishwsived near t he
P:Iéé gg@;bgf‘ p!itreﬁi;"&ézsgﬁ% rgﬁlg{er}ﬁa&ggﬁkﬁtt ég)@fém fd? electric power

resente hnol o or.re

meterﬂmﬁi&g@tﬁénm’%ﬁheeﬁ@@ﬂﬁ@fﬁ Olagy ¢isgibutig. Eéﬁéﬁﬁ?é‘P?gYHF%erS to a
systerfei(n’%' %ﬁ&t@fmﬁ‘nﬂg‘éﬁﬁhﬁ JTEBREGITE pbwey ShewtsOfin ekkohddrg voltage
distribution, tore specifically, the equipment records the user consumption, stores this
information and sends it to a Data Concentrator, located near the distribution
transformer or the substation.

In PI0500644-9, it is presented a technology for remote management of electric
energy of the consumers. It consists of a remote management system of electric energy
of the consumers, with its own structure and a specific type of remote communication
with bi-directional wireless and electrical wires cables for application directly to any

class of electricity consumer, capable of managing the consumption, detecting and
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of the consuners, with its own structure and a
specific type of renote conmunication with
WORZ00HI3BH6t i onal wirel ess and el ectrical w res PEIHIR2808/000282
for application directly to any class of electricity
consuner, capabl e of managi ng the consunpti on,
detecting andsignalizing fraud, managi ng fromthe
demand side and detecting and signalizing the | ack of

signaligiggr Y rgl%glglgljé%g%&rplttg f emaﬁ suf/o c}{dlaﬁ{l%é/t r{gy aPM E1Enahz1ng the
Jack oMUz 088 Bbised maihra follsntarastivitewith consvrsrs of ¢In@‘,r1@me

eth%CMécE? uUfifi %U?W@ 4atde§09iﬂe¥02i t]9Rm Vbt Cﬂ?omtormg the

conti nua tors the sup ener ﬂy ﬁ W
electricabEneigie sy bablw“smi@gﬁgfda%cq%lﬁéw wengats s fupply of energy
at low! \Fb‘htagé higdugh s&hdid 88d €raPHhiBdion Qhite ietillddcal stlﬁwgﬁj’ pomts of

e e Y o S0l ety s
111fo1mhh@1 Qpberraﬂmrtmattecte;rﬂle pperatiortahecriarsvef thsvtpolwetr ytlhtyrqsvmp}ny.
P13 9?(%729 s‘ggbeg ectslﬁ%télb&swé’tef’?ﬁ End)gle@@&:ﬁfl infd8ated

rate usin

into or@mdm clamgmrmnmm_t@n vad PG #llpwing th?eméfﬁf Wééldlﬁr?&g Hfing
digital s 161 Dlckithal L leAdE 86mb@eR sﬁs@éﬂl ftﬁ}z' uigpUhened moiesl and
sstenh‘%/g&{mglnternetlﬁroto? ‘ exi sting power
existingipewel Hp¢ Gdiastip¢tHce usipg 3 i %‘i‘ et Protocol. The
pTIfe:S@rﬁienlt Aiventiba i férs fiens ther athers e te Betesof the tabtefos meekéng
measu{:eghemf {hg eler-cﬁ[rlgr%k gotsy ﬂiﬁﬂ&!{' iy qesrﬂraﬁﬁ&i séc!ﬂ@reﬁlv?ay {ldcﬁfcﬁﬂg to

I'ed secto
the tytevef thy plectyicat loed épresteniin anch @a@rlqed re%\?@‘r?ni)rﬁné‘aiéﬁhe place of

interest! v@l’ﬁfer thﬁ @Jtheia ﬁHldF}H@d@wenéﬁfjof the thSsuRl AR Bficdl @b%ﬁﬁltthe main

rement of t

a
meter Rl 3GIOT\BF MEASEALSL B (ORI AL S AT fesioped
systeni Okﬁohﬁl %8 AR R T s&f Mdsrﬁtoelﬁ@SOémén”o(E[dM@L ik iahy , anphyses

measu A ogp %aé‘i%é)o%r% é]lu V@es % &ntereg ﬁo‘%ﬁd%ﬁ&' BL 'rﬂ‘&surabl}p by a

SvAP PER e feas
sensory amho as aot pressweafiowirites tapiperaits: eelptivy humlilté’d thyelechical

powel;}?cqu%lglg ?%rsa sensor, such as air pressure,

erature, relative hum.Jdity, Lh
e Tlgcim ewsiin dssapeck beetinhas boedrRnen Ve Aming, the Jevrlqnspent of
a techfRaRY lahe q‘lﬂ%ﬁéﬁll&‘ thﬂﬁe PRGAcERONGRicHE @oraﬂnmlsfmgmgl mioh#toring and

comEe b e 43 S5 Fh S e BRI RL s yRhion o
type dfoéﬁefgiy piodycehewhichrgy Ipr adtadled mrvarmsmetd ofgthe upewitored

bulldubé/ ol ?neglggreug' cﬁst%?éqﬁ‘%npglhé%n a]‘f)FleEt}’ RS Qlantii€s G¥d also of some

ar i olis parts o
environieniabriiariebledl (suéht @bnge, CHPeTEES bamigity, SN o radiation,

among BIHIRS. Wlth?lll ?1?4 Bés?@%cl)rﬁ%fﬁtiohi ®F tldp Qn‘@én?l@n oft is t@rm capable of
envi r onnent a | abl es (suc ai r tenperature
monitefifg, 47 € [PGHSHISP WHUP% B l%ﬁ%%%’gb%{aﬁ%ﬁa DR Rl 24

hours hlagy. b@&ia@rﬁﬁ’ o$ tideemd-uses sonitotihg sentdsme shovemin F 1guresl al so

CHEEEL A BTl By BTt angh
the moaiyoring of thg reaergyf aumtmmgum@@s mﬁbmﬂcﬂ pfdbe fagilities, in a
strauﬁ%EOWH)( a'acé:fd ?o the )ﬂie% BFEHEO%%%QF ld&ﬁdcdﬂaldeﬂ!ds allowing an

Ion des t too s needed to acco sh
assessment of the cr1?1cal consumption and how eac% one affects the ngformance of the

building as a whole. These tools turn possible the sub-division of the building energy
consumption by their end-uses or into cost centers, so as to determine the “specific
energy consumption” of each cost center, in terms of kWh/produced unit, kWh/m?,
kWh/employee, for example, thus identifying their performance. This tool, provided by
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the nonitoring of the energy and thermal /Il um nous
performance of the facilities, in a stratified way
WOZ200%43d246g to the type of the el ectrical | oadPCI/BR2008/000282
consi dered, allow ng an assessnment of the critica
consunption and how each one affects the performance
of the building as a whole. These tools turn possible
t he sub-division of the building energy consunption by

e e e B B VRSO LRB  bepeo
increaeOBdm clenterwledge othesvastink pintsracnergy - Imadditigeyhigptratified

momtc!?ﬁ:g/ 1%%&1%%% San[.{l 8F tlfex@l]'fﬁd 1% Béﬁ% %hé:' Ql?%ﬁté“ Jfgachﬁg 'lc'Scally thus

nmeft,
1mpr0\deg/ﬂee1@r®fmﬂmes<>ﬁ Wbr@@ﬂ a ydfipg. {Allet he mg Vrml?gﬁ’%\a ippyis
tmnedtabﬁ%a%[@l@lieélbt%éké&‘uslefhc ﬁl@&ﬁlﬁgfaé&% io’tﬁtek@@éﬂclﬁ@@ﬁd?@ the
in ints of ene ion is stra
o moRiBan v S corte, of sRies Saireti heps Rl B the
buildlrlgoﬁlsprb-IdEﬁﬁe}d tifne dateiads. [The ahdnytorduuloadsngre @roupgdtih @ost centers
accordﬁ)&gn{o 08 rﬂ% oF %&op ar ttheolguﬂ%h%u 'F'og' ?&EPI%' leleE'Hﬁlty end uses

orm IS turned aval
may be @g@laleé raedamen@ltlomngowaﬁg hgatings svafes heating, olfgbélaghapphance

operat*?)ﬂI Lugd 5‘(9 oghﬁlﬂEHHdﬁt%ﬂ1ﬁ§lo%M§E&r@nE§su%@pﬁm Stof¥d @Kﬂaﬂﬁy from
tored. measurenents in the ul T

fi
those @ﬁ 1|‘=ﬁ§1t1F1ﬁ=t thpy praing Rest SEHFB YR r%ﬁ%gﬂ tg’ff’égﬁﬁ Blsgoﬁ“ﬁ may be
groupé‘d)'éif theRbassngmoitlieach floot leibuilé red cosecantersec tsestonpf the
buildi €U|Id|ng For exanple, electricity end uses may be
u 1@%’8{5 is: air-conditioning, space heating, water
HBizet fenlgyologygeeni brydivideg|intarfour bigwreli¢ably, interepragctech layers, as

showr' n'F 1%&'3‘2 t’I*h;enﬁﬁg ldﬁ/gf"%? B B BSE, 8hc1adek St ﬁ{eeéhulpments and
at e 0

sepa rom -t ht i’ n thus, formn
technc&%%emyow é&d‘a@s@éluwﬁl%d‘)ﬁ g‘f%téq%) mttheeb}l‘g‘im% “ﬁﬂ?f %’&IYSIS
This 18y¢? HP@QmBMsefdh@f AU Nghiod ot Acteaol) dlemerntstusedwd ntkasure (or

coni i, SERLSY oBRES 50 B "SR "8 P AR T
cond1tlcrmﬁrg nmdmter;tze«ﬂataayeqmsltlas rmdonlm am agtugior edeulq"w@df a rdgfver
module %abl(ﬁ Foft E@tf&rﬁﬁﬁ ﬁ%ﬁ@cgneolugl | yaes ridlckiohd E(m%géﬂré’rﬁﬁﬁtt &nd

gl es I ata acq i sition
actuatmb Utis @h?p inAlndng siarel apnlitionsae And g §9%r§s thei 1§alfea§h$r data

acquisitfor§ O MRS Gthx@humalchRY® S8 nt?l@rlo&@rtoacbfeu atopiitbrel gs:mﬁﬁaltlally
e, B S8 ST Lo Ao oLl e
used 6 Qﬁ@sﬁﬂedﬂdmnd'@ dultke carahatangachoi girtentrumted$04, thawurrent is
direct glitn]lél%fu?ﬁr Bm%.u{o? ?anughs%rhl\ég V¥1 Plﬂjr&rt 580! 909, To measure

San eous nctions nmeasur enent
currendnabore t304 iaprauxiliary pgrrqltgmnsﬁq)@pg‘rd adthssegprgiary current of 5A, is

used ﬁg&ﬁéﬁ WRRGAS té’%@ﬂiat ﬁ%nﬁ@ﬂéiis(v&lw m@@é&@est he s@@drﬁlary current of
ur sitions. rgaihrmm current aof the |load, t dt avoltae
the aufgiFY SFE] t?@é@"é’é‘ﬁ{ IS, CUFEREIA Rt SR]) 1F KERYTE: S g
analog’\&lgﬁeﬂ skhshdtartheal valwe e bearken FiUBolt hivd - L Woltehis conversion
trans r to neas| 0 r
s donk BT R A SRR 0B 80 o

this commastioned by a toroi daI transforrrer with current ratio

OrnRYdich %n%ﬁ?%l‘rgnere%%deﬂdscoﬁb&’{e% RADCERIR e I and
curren or mer secondary curre (I %A
5 Volt (which is the value that can be read by the data acqu151t1on oar s). The elénent
responsible for this task is the Signal Conditioner (SC) module (or, for AC voltage and
AC current measurement, a Signal Amplifier and Rectifier Module, or simply SARM).
The function of SARM is to convert the alternate signal (with peak value not greater

than 1 Volt or -1 Volt) in a DC signal with full scale range of 5 Volt. At the end of this
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used together with the toroidal transformer (which

nmeasures the secondary current of the auxiliary
WO29Y®Ba46t r ansfornmer). This current anal og si @6dIBR2§08/000282

converted to a voltage anajog signal, such that its

peak val ue be between + 1 Volt and - 1 Volt. This

conversion is done by neans of a shunt resistor of 100

W Figure 3 shows a schematic draw ng of this

h ifi
oo SUDBHLLERes ) B ABERE B SRR MDA R
correspioadinglraet micanns sarrh RVAdalwy, whishdatcalcalatpd sistingrg that the
meas@x‘éé"cﬁ‘ﬁént éﬁb?c%h@iﬁ%ﬁleétgé%ﬁﬁ%ﬁ&l' e for this task is the

nal Cond] | oner l'e (or, for AC vol t age and,
A Griedsauisition andrentrol rodilefate, aHIlys pasts of fepommunication

netwd?ﬁcédcﬁ irégreddadiub @, ndlll’e oF |t1i@k§?séte‘ﬁ4’-\|3£Mng rERsOrisibe hia@rﬂy @br the data
to co

ccanig i ot R T AP o PRar T4, 1 glapidoncitioner
moduddsyniEdr monitoring dthsc shmablen diethofsesihp kelemett it hblegndrofide a

signaf Bét%élggaind@%?trﬁbo ﬂleoﬁs‘éccﬁsassctlg %OV ﬁééé@sa?& ELB node card is

measured current 1S express ed

capablep¥ @B@W@&éﬁer%@wsﬁ@a@ wWda é?@n(qw@g s;&mali%andmlﬁwlh@ (on
or of§ alpCid| PicRds. AnSATh riﬁtwcsmt uh e 12@@@&& e4d€ vir Bptintebh@icted to

each 8&611? Irn%qlaoﬁlltggtgftte% %ﬁ?l ry@gtlﬂﬁﬁlsl c*S;ul eé%(?ltg‘?oa Ieslln{ergor}mgnuon of
the naiemiumbd@atsing amemmmrrkcatleamhtvvoeb (esedbdr wgeb:ssboﬁ& exhmplegthe
ComﬁXesrt &l thl%’tv{}cgfkr & Ft%ﬁ ' %ré@f' % eﬁt? r Iﬁ aq{i‘t Gowin )ﬁ hﬁw the

acqui sition and conversion of sent b
intercgmgectiph ef ¥aggs| coanenpats srdone g |aes@)nmm@¢atmmetwrkn g

Ot’lihg rlejrk’tafabf@ibhﬁ'ﬁ)er 'ct)mtp?ﬁesse? @éﬁt\ﬂ&e%%@ﬂblé §or31"élcﬁvﬁ1§ the data
rovi ae a

from & JeaSeigrofud 2@%\9@ o S0 St 'tb%mc%&b%te&rto The fext

layer PEHi§ eofiiving ik kepabie) of siakingrseobradpméasusenaits atn@kagpling period
f15gc.lgnals and controlling (on or off) up to 3 loads. In
éach network, up to 128 node cards can be
i Aihe secomddayes ¢ontainsgbb cqtipments e therrgquitesk teehnobegi¢s tofmake

them &z%}k' 1%9&1}9 &ﬁhégﬁ af@fesb@ﬁs@ae fiheyi kR rs%ﬁfmﬁgtém Qforidpethe

des is usi ng a communi ¢atj on networ red or
acqulwdr@aeg%(} Sel?dé?g Seanin gie epeteHpise rselﬂfﬂrealnﬂb{%}’% arspecial
node ANhe Fhe@ubsk, 4acmngs gNtas rc&xtéil g gaewah QWdeg b@\fbﬁﬂsethe task of
ti.on

e GhE BT LO0aP (X80 BB RIRRED!, b FRRSUL Wi e

databgserspnies Bsscoansaéd. Welreegatessryarde il ienplemented mi a/borgd ssinailar to the
ordm%gtrf?)dg [?85%5 h(ﬁﬂ%ﬁﬂg (Hon{r%gé SnI&tﬂ%E%g I't‘héase%a bﬁsn ﬁlterfac% is used

route

to coggsict iaree V\?@ S,%rﬁ%l \@hléh ipreikin gets ethe &a@d frﬁ@aéu r%ﬁewig
(conn@cté@ilﬂ)ﬂhb Retvikak) Beowth thSateWhE n6@S INE WeBLSErvePEEnds B data to

t d.t d technol t k
the i RS Bitiey Fythe HHEPoar o responsi bl e for, at each
- sdimgy Seﬂgnd: Yaykee furtlied rcongprisérea aaftpuare edr gampu@mﬂlesammeglents
gathe}etaem L h g%ﬂlﬁgoirﬁta%?tb?bﬁéﬁ e§1 [ s@rconlsﬁngp&’? Itrac?ﬁ?{ 'of aenergy

peci a
prodvggd eliaip ﬁ]@@{ apsppsitio s eppp&ostllg’gug,oqsncryptmg and forwardmg the

information to a remote database server. Besides the actual value of the measured
quantity, the software also sends information about the channel and the board from
which the quantity has been acquired, as well as the corresponding monitored building.
It is also incorporated in the software a facility to prevent loss of information: in the
event of a communication failure (between the acquisition system and the database
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interfacing the | ocal network (CAN), nentioned
earlier, to the Internet, to which the database server
WO 280%BdMéct ed. The gat eway node is i npl enment edGIfBRR008/000282
board simlar to the ordinary node boards, differing
fromthose only because tﬁe serial bus interface is
used to connect to a Wb-Server, which in turn gets
the data fromall the node boards (connected to the

wor k) thyough th te no The Web-.Ser
serverk g1t R (4 SR lOEH BTy BnHa e SBBIOPT Ty [ocryg the
acqu1rbdlﬂzﬁaaﬁtsenfrﬂ@ithe dstabayd skivger further conprises a

ft 0
Sy R SR e o
databasy servef ceméngyfropt dlku @@tdof WebrSersers d tyrnbenblyn SIB| merfre?mtored
bulldn%} RS Y4188 ds8 Qerv@f‘ﬁfayme'ﬂl‘lgsléﬂgf &1@&1\6@&@@ @atiBés locations, being

ormatiQon to a re ta ase se
in the aeltrwstagsuﬁf@rwn%%fﬁ%%%@eiﬂ & BaHErton (Y aSE) Wa{“élstfated
in Flgﬁﬂeslo TaRNgger Iﬂﬂﬁtl‘iﬂrﬁiﬁhip@xle&?dmmtermdn eerwlarannpdnsdﬂd fartrecerdng dnd

authethgtl%m{f'lp C%%%O%liﬁlg ttl%f oﬂl%es n%e %P d@qg %ﬂs{) eadsofaaﬁalrm yhf the
autheritivgtpopandademty ptiont h’éthsc(femmptgd)amﬁ%sggeps. takes; plapg, dlpesyalidating

the co#xﬂ 1oﬁfbeEVO§eﬁrtﬁ9t\ﬂ/é%nservéi‘s tdreaBl ®0f1diak) %&Wﬁ&@é kéfer (in
ure (between the acquisition sySstem and the

the negled®aseserver), the gathered data are locally stored;

OR&E1lY, Nihs i%ﬁﬁﬁluﬁﬂCﬁbﬂth@eﬂ mcbq&teaésethe emmmqnuanddasd@naed

ase server I £
functi S SRarBrr ofe FRERT: RIREIs ing S0 pb L bf fhel @¥ELodihy from
all thet loadshia tﬂamnmseedslanmgscﬁm peptfal ofithehen-Hae aefess to these data

(gwex%*ﬁsgﬁ ng sﬁ)e&ltay &{él?égjné is ﬁ?ghllsgig é% \I%Igltc? Ilﬂtl)éuﬁbféﬁ)data are

analyzgdrand gosassast b ile aﬁgmﬁ‘gor; ﬁrqgﬁégn ARy OF Sirget %rom fhem the

relevahf“iﬁbﬁﬁi’cﬁﬁlc tBfs Uy Udin@issafiie appiiRcibh aRrcYRMd! jpedatabase
as illustrated in Figure 1. This |ayer further

SeIVelconpri ses an I nternet server responsible for receivin
anditaytayentheratis algo tshefhatra responsitge flonmalywng nome vetiables,

amon%ﬂ-be ‘gf%r(@ d%JE > & tl?l%{xﬁvﬂ il erQﬂéM“é gf rEd1 Qi L @R té%’?é | PBpecial

ron o encr messages ta
facilitp lfamanagmug theaditepden ang driver @mﬂ@@ tis arpilsblsadeallpyidhe control

of the%ﬁﬁ)lfeﬁrlﬂﬁi@ HRTexRR %fé Bl @lo@ﬂ)orQé}ﬂotter(elaqaie@bélﬁ@orﬁlﬁﬁﬂcﬁ fit is

ext | ayer n aurth
possila et o oF PRrANECHAoBUP HEAT-a e SE g B o even of
the pd‘ww%hh@zrtﬁm{ﬁaponm blde for ther ecept I on, processing
a at.a_com I I
%éx %ﬁ W@fc glolejd) 8? rg)regsem g@l%lé)rr]lt 1?2}19 *.lto fic t?@a'%eﬁtnof the
data tameé avaitablet foche buddlag (egme manegers ot Suilinig I%‘Bé%)f gpnservation

Comr@ﬁﬂeé@ él?%@a asﬁm@%@ fally trﬁEa&uElﬂ&%ﬁ ubﬁhl&h'cﬁ)@s thR Sooidedthe
yze and processed C

necesgAtp gHarmatipndegae dta@P@PﬂﬁT&d{OﬂF%‘fﬁ %Oﬁ‘eﬂﬁ tfﬁg T@Fé%% ers of the

BECG P haahle@a@saﬂpl G@nl ayRkll1¢ ol hibHeBavieh Gheamhhﬁzal ikaowledge to

G e A b SR B0R PR ol gt B SIS0,

relevanahinfabhation is extracted and presented to the user in a more approprlate way

(trend charts, histograms, real-time plots, correlation and so on).

For this invention, the CAN protocol is used to build the message frames and to
implement the functions that are used on the upper communication layers. The message
frames comprises, besides the value of the measured quantity, the board (and
corresponding channel) in which the measurement has been taken, as well as the
building it came from. With the availability of this information in layer 4, the task of
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anong the stored data, and turning them available, in

real tinme, to the users. A special facility for
WORMAYBHE t he actuator and driver nodul es is REIBRYISA00282

to allow the control of tge supplied inputs. For

exanple, froma local or Penote (via Internet)

command, it is possible to turn on or off a particular

|l oad, to fulfill a requirenment of the user or even of

. the power uti]it onpany. Anot her .. lication,of th
insetf SUEROTTR AN 18 DAL EoTEO TPl et et BP DL T an
autom@s Way. lllTjuﬂﬂh@lr, &ét\s abhsifbecytis firdiehbukiell dhdgf eewsspyy rectademstion
or, Bui i ng., Ener.qy. i i
o the B RELERRL SIS P GLess, Cen e
facility bEcanbroBingar particilan loads (rming it Qreorpihfor SRtk
CPid %@P‘Q?l??fm‘téﬁ(@ﬁed SkipGt tibetrRewhehendlt thpoRikle ds the

not necessar|j and usyally da not) ha t he .
commpgsH#nca) thi ba@é%Oﬂlﬂaéﬁ%’c@W&lae B t@iﬁ%aﬁgn% theRgdsyin
the netw@ Waikiig lﬂ?isﬂé&d’_,é tadthp aidtifeso torfiygirdtion of egdh, nddeeor board

rel evant. infaoryation.is extract 0
connegfa £ R ' A ahE g0t of HGESE FlodMf BREHRLY SF dhembtfe
f‘ramem&ﬁw@_tﬁé‘irpetwoelabretmm. plots, correlation and so on).

fe Lithval Y ?ﬁgér?gg in ttlgaeC@N bRy eiRGAUonling BoaHank @rm% Ghode

t he nessage frames and to | nplenent the functions t at11
or the gaeWaY cHLBAISIhREIURRFEr o LBATAIHIS ALY tRIREN% theigro-controller
in eacHB§§@&§hé(ﬁ.r@ﬁf€3§f_ t;h@é’&lhé@@%as ibgﬁ:i(ré@&zst biea el wesagiretnlat, which,

neasur e uant i .. the baoar and corr n
after RERAFRRYSRHOMF it S aB ar e 2 e REROBEBARC Bhyer. Ju cach

monituyet [bulldinghehebais aih‘r_[igro:i-WebsaIver fwhom mai1t hole he to establish a safe
conne«‘:?‘t}’oe}lI | 2R L 5% eCathilss sbREP r(giﬁﬁf'rggisﬂefbdl R¥BLeerst € alIBRKd to
ofin in %ehermnltored ata Tn th

Ser [ ] e database s
connegldo éhmEUM@ gertien: & ordel thighthy applipatian arp s SrRnIng ipdhe EUMC

server) BkdHRREe infdrtatiONSIist ENGY ptoprdrhd GinGhe ek ek wetdseridrs) using a
hecessary, ]: confirmation of the value sent and its
CryplograpgicPIPOCPequest ed. Sinmilarly, the user has at his
diTEp asab-wéteivac ubdd v thé repontd applicagions Faaquippetiavith a 32bit
0 turning it 0 )i NRE.
ceu (2T bt et 1 OBt %fﬂéegﬁ%b%%eﬁ?g?‘éi%‘o% BF 2pent and
with 1hMbemSRRAM end it MigesCRlsh ussmerntlisoppvery Cenpmption 15
typica!ugflé’is R P the ffdbCeeER Rfolif esPOiesle if6h ldRBinded ¥aPykof allt the
IS In this _device that ttglf a((iidrgss confi gﬁgat%onh g[)fh )
measuseRANtH Fen 3 chdnPYltlmHE: e dREOIRSCHITE CaMCR1R that they are
safelyd@ire€ mfe d@tfabﬁ@fsfc&% &sviess and Essen‘ol y of the
s e franes of .t £ Vor. r |
s s S DR ARNE e Rl oy b
web-skrvers @vhich eémiathy memtereprentshgatheredwapach mogijered building) and
q ce.af ' i . h
e oBFENRTE G SRR 0 RN i e
data ipesioryeishtsis rpraningdildiorthe pse, KESRPFENS OF dhfeley tihindprmation
has bci%ﬁts&frecpﬁlﬁﬁe %%%té&b’éﬁ@dic%@ } he di %i tal IOT md ibS_ Sgnt to
e repote servery. each, noni ed . building, ..
t %@ag I, beRg r%‘-%@%%‘g rhe gr%ﬁ%c%at%i ?Fol[’hgl gatlasfr?rg the origin
(measesihgpblshiil tkaDBMBnolows arsystemptie prewdte, dapatialskandshake
protoc?c’oef Tt i esqgﬂ)l}'sh&? %'et%e%ﬁetﬂe %Bée?%ry RIeSEBMT 3bveraeh iR DBMS.

Under this protocol, the integrity of the information, as well the details of the source of

the measurement and the actual time it was acquired, is checked when it arrives at the
EUMC server and it is only sent to the DBMS if it is really consistent. The protocol also
makes easier the identification of the source of the information (building, board,

channel).
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connect to the EUMC server. To do this, the
application program (running in the EUMC server)

WOReYBAE i nformati on with client prograns (r ®EATERFPS00282
the web-servers) using a ﬁrypt ographi c protocol. The
m cro-webserver used in the reported applications is
equi pped with a 32bit CPU (a RI SC processor), one
100Mbi t/ s Et hernet, one USB and two RS-232 ports and
wi,ith 16 Moyt

Fl ash o
poife Preéﬁtﬁsﬁﬁ‘ﬁ’tlﬁl%th ha§ tl’e}?ﬁl ‘&Oa\’lc?ly ‘fé& sm?%aﬂjnga?&l‘yf‘lﬁ% df encrgy
manag‘éﬁ:boﬁ E}fuvldfngal that iase rckssdopmgbpmgfams ke dperegsea budging ofnergy

il (hESa TR OB SrFASH e 60 PUbAE) A0t e

on howt the egeigy nsrweumsamesasx oT EUb&viie @slomc%tsaﬁs@e of easy
1nsta11§@d?1a%§1"ﬁf‘§1ﬁ-§¥es Bg&hmg??'\@npr@ﬁl‘?ﬁé Q%oﬁsh@f ﬁéb@@iat}ﬂ Bel atﬂdefénge

S h s
e s i Moo o DS E AL PR e
powereia@tbr Wht Al dirédisr &t ev@qeqm@ﬁans svheiththey ok rebdadyas DBNSas
measuﬁggneinﬁ/brp g]?t% Vﬁ\gg‘ﬁl S suca:h ag f’ﬂdg n?r{d BP@ORB tem ereﬁure and

rrresp ec lve O
humidityf ambieti omihestyb eelar mdmtm cmr:rg:h genpariad épyedlatél ped sources

(such g@??h?go(/glﬂ1ﬁg' eﬂﬂoxgn Qilydd e tﬂ@asﬁfeﬁﬁﬁﬁo of %dvﬂﬁ* &dnstiBtion

e S s 25 b o o ins

amon@&@h‘éﬁ?/%xbﬂ@le kife Eﬁdﬁnb%gﬁ%ebﬁt—éamﬁmmhﬁg load sethvibe gxternal
he \Y t he I t

R 8 e S BB Loy s
graphd e thavused dof fordrastthe sir @mdittontngconbempidgeruand helpghg energy

mana‘@@%o@s?a%ﬂslggﬁanhﬁl alaghoigny it arrives at the EUMC
Server sent to. the DBV if it .is real

c Bhes Prsr g manggs ,ﬁmé eis| of Fpuilslingkeaer Lnasrvation Commlﬁges)
have h@6Rt id keAt 08 ﬂﬁoﬁ the OV &S Wﬁrld N’ﬁeb rtf) aheahéagired data and

bui [ d
eraphiseloRp S Yol COmBRAS M e i ions)
since @fl rbgi'.:tbﬂaldn@%rst bat sar enddanayzephe gnfprm@lczmstomd innibe alatpbase.
From %@ lrecmé]c% e%g gt¥1e qlfsglj ﬁe{sea{]sccy V\%’[(HIE 81538??(1: ‘ﬂ&ﬁl‘ﬂi qg%g%es) to send

rou e _on
comminds tomzm@rtéc @;ectrscaé ﬁmdﬁ, sugh 98 FESHErgn Orgrﬁﬁ aEUN@fP%a goad, or

even, lc:)l%‘flgﬁlt%st e}%%rmg gr@frlgt??zrerﬁgt%ﬁ 3bt @iahfiﬂ‘e and of sinple
ors necessar
F Rhejatoss.dhis in R e (bt OGRIARE  GPE BT POreddites for
effectWEQ‘tﬁbhﬁtdi*ﬂlgedﬁeﬂief diedy perforaninee vbbuldiagamdiptwer the point-of-
or

iew 5755 oy cht S BRTRY Do PARRES ol by o

groupirgr thalbal yuthieirasnd wetomndsacgording tadtheirslogatinseinathe hailding. 2
methclauf%} gﬁe{lyzdn% FR dﬁ%m{aﬁg}l ROBoled S@Jts@ﬂ oh%@dtﬁhbaﬁ Mact@AIP AN, the

i stri uted sour ces

analygoh oteoveda aiedlyble ARSI erReastRe B8 Shli e St Irsaspess
to thlscﬁﬂﬁh'ﬁﬁbﬂl 80 AeddngFuta Johnéiﬂ‘éd toaheBidratt andrisbh esb-browser

1nstallaed g\lllvcﬁ Igneonei‘t%tn%g,l ‘iz geﬂlt cc?ntm%gllilss Gnd fs Bified %va%rt afd%s a more
realistic study of the energy matrix of the building for confirmation of efficiency gains,
in the manner required by Energy Agencies, providing the means for instantly spotting
and eliminating any excessive energy consumption (waste of energy).

The same occurs when more complex analyses are requested. Special plots and
tables are generated by the application program and supplied to the user in a web-page
format. Various options have been already implemented to show the data in different

formats, such the screens depicted in Figure 5. These options can be easily incremented,
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anong them for exanple, the dependence of the
air-conditioning load with the external air

WO 2800882440 ur e and t he photovol tai c energy w t h PCHEBR8984}00282
radi ati on, and so on. Trent?I graphs are then used do
forecast the air-conditionfng consunption and help the
energy manager to establish a planning for the whole
day. The energy nanagers (menbers of Buil di ng Energy

ceper RS B8 % ARG hiktS 3,48 M RERE SRialol, a2 gl perios
shoulg rb§3p¢h0§@n by epe egemta&mg)mt@facmnpéimqumltiarballysasyred and the

desirdd@yge of ihRARVHY¥LSt erday consunptions), since all
regi stered users can see and analg/ gﬂ%‘?@ i nformatio
tf

stIOF SR H NG dnepifosmgsd qapgallingsy ispateigs spgable for
applids$iehis hassiadgial ahd bd)lﬁnﬂtcﬁeﬂ(b‘&ﬂﬂmfgacals hovellll e in( llhﬂﬁﬂtiﬁlqﬂﬁﬁts It is

o0 send commands to,drive trlcal | oads,. such
capetl o RApRETR 15 tsPedichcpt Efeefielf ‘bl B gl Dorces
speciglyathgiomgs titergpbediswibutedodpphes seturgiphamelyf orind mfrrgy,esolar

openi ng
e 8 L
ener gy performance of buil dings both fromthe
pEXAMPIMESW of energy efficiency as therno-Ium nous
confort. Besides the possibility of grouping the | oads

by their end use and according to their location in
t Aide bonentomgyill dertettaoundeotoainlay yeférageet teehe fiélbrwing iewamples,

Whlcﬂ §rep[5 Go%' éé)‘ﬁgldel%ﬂ da%dillgglcraﬁf\f@tdf $h gféger{t Qﬁﬁéﬁﬁ%h Hals: no'i Iﬁ?nlt the

e neas
mvenﬁa@ éeS@ﬁbPCh éeremh dn' thﬁs@llo“ﬁ%&eweﬁ@% litg 3 ﬁpgxeun@ﬁ%PM% ehthe

End tﬁsfe@ Ma%ﬁgerﬁ&ﬁm&q@ér a@@@aﬁ@ﬂs&dteti @hdWiRg IHatethB HUMhadibkéh Bsed

hele rowser in ail ({kgm}nl toring, made in
to eB&H’E‘SIWS%EO Iﬁ%ag& %?r?elrg%%fl yIVEIItREs a nore realistic
study of the energy matrix of the building for

c f |
r gri%. éregﬁjg?@(ﬁ fﬁge@@m@ﬁﬁa%ﬁ ’Itﬁ?he rreans for
i ﬁsmathpwné device her raersuBng, momatoring and yo@r«dbsg thag comprises a

set ofSRBIIRYentONHUIRIdeNn (fx\@slh%r&frmsﬁ@d Bydrs, de b%acﬁefgco%%}lﬁl% and

when nore conpl ex anal S are regues
groupﬂrgo‘fagwaﬁ Guaifiee dmsr BT by sﬁ%Y&OBng Feéc{ Hi?p‘?qné‘é‘PPB?P or by the
typeq:frg@géraﬂ&daﬂetgyuppl ied to the user in a web- page format.
tions _have been alre
e iR R e REar O KRBT ol felote o
controlépg dwddadsranﬁi cghmseEctedrve:séolcqoﬂu @nPprisena b@seamoldyle, a signal

condlh%fl o (}ﬁg ﬁﬁﬁﬂlﬁlg BRirb] 2;111('9(%1{1@ ' &l&h@gr g}ﬁ)glgt dQ{?(ieﬁgh &ble of

perfoglgglg &pt n?trfélslilglggswnglﬁé?lﬁ RORITGLL pg{}t‘:lfgnfi%’élyquant ity be
MRS ulﬁa_s@m@ﬁldcartbten e $hd REd try B@tnitfmﬁofﬁcdol"s f&idtnﬁﬁlly flib?rmmed by
nmeasyr.i.n nonLtorin CcO ro 1 Nn system O

the biggio SyficH i IRE i Pl ot s b SRS B ARE ( edmpe it

depercie methe cadrersuhgh. ygs cuasntsvaplto 294, the ¢urckns iy dia¢ctly measured

by a B}r&l&&l%ran'sforﬁér %ﬁﬁ’l nP fatfEOSH 400t 1. M, ﬁl'assu% ‘BQH&F QB‘oxFéfSOA

ectrica rom vari ous sources, é
an augifiery quaieat @mqf«yrnmrswrth Beacadary tsyrreRedfiS An ds u$eé1)tog ?few@h the

toroidM HAnEBRAGY (wWiSeh Fheasures the secondary current of the auxiliary current
transformer). This current analog signal is converted to a voltage analog signal, such
that its peak value be between +1 Volt and -1 Volt. This conversion is done by means of

a shunt resistor of 100 Q. Figure 3 shows a schematic drawing of this connection.
This voltage signal is then rectified and converted to a DC value between 0 and
5 Volt (which is the value that can be read by the data acquisition boards). The element
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energy (photovoltaic), thermal energy, or even hydro

and nucl ear energy. EXAMPLES The invention wll be
whedwess2ender st ood by reference to the foll ow PGI/BR2008/000282

exanpl es, which are to be gonsidered as illustrative

of the present invention but do not limt the

i nvention described herein. In the foll ow ng exanpl es,

1 to 3, sonme possibilities of the End Uses Managenent

respcgﬁfbtléef‘m & 1@ thT(WQ d § ngﬁ QPC&MH%Q éﬁ@ﬂnﬁ)ﬁ&le% 01h§§1 WiaBe and

consu mana

AC %R?@t @ﬁéw@@me% PSSR} Am@ﬁeom ﬁ@mmﬁmwmmaﬂmm
The BEMiIGESS AARAVINQdo addvEle eCateh e Bi@aﬂu(rwlﬂgpemm@ hbigreater

wan LTS % DRSS TR e e SO AR g

signa} @anhvaysibi pgocens] the oabiend thameasized) uamremtt isegpressed in terms its

corre@ﬂ&@ﬁ% %}eﬁrs] 3’%‘3%9 Z(RMsgrxanue %ﬂl &ﬁ&'ﬂé@ ta's&fﬁn% R the

PETES G a n@@@ﬂmn&mslmspvi@l el errent S used for
”Eﬂﬁd«k[dt@ S RlisiGMARDEd Y ndoliglel @RISR, PhRE Bf 8 @&rﬁﬁﬁﬁﬁaﬂon

riables. It.co S a sensoy .nodul’e
netwiks g r&mtﬁ%@mmnﬁ%& of L6 T f‘é%quapl}ﬂﬁls lef? fgr the data
acquiditioneandreduversioheofh theabigralofsente bl otha $10s Kithichsibhial cédrditioner

mod&lggaﬁ'b'{ ﬁf&ﬁ{{%ﬂﬁ‘é‘ %ﬂ?e? rl/tah?llk))l f Wié—:l §e%ggxglue%1¥ent 1'2 bimfg pror\plde a

e m)n S essent ael
signad beevegn feandoy Wite Dﬁ;éh@ gsenpf @I$Ct isi ot Ingaebsiry. E@etne@dee@ard is

capaﬂi@%?peltf&%lﬁ thé Qéqﬁﬁﬁ&?fﬁ%ﬂ@f se's}§1? dnd19; SRASN ra‘f‘id'cF)ntrolhng (on

or o e en F 1:[%2{\]/%) r angg L}lzég{06§ %g{dggagl%glp%erconnected to

each toﬂ&lfl,&ﬁémm that khotlbf 89’6 loadd tan B mdlforkd. The M@SHiRction of
cur,rent. tra

oo G RBES SR LG g ST b e,
Compier tAac:oubémwom ansEANm8ligreiv phieser@sardagriune slsedog demvy the
inter&Hhb&Idh dtfv 19&3 %Aﬂeﬁfﬂs g Mg 4 &ﬂﬁ"ﬁﬁﬂl{ 5‘?&) netWBHS

current ana I's converted to tage anal og
si Hifafirst dayen ftuﬁlaftr GomprisenR spEpgee %P%ﬂ% dor neczwvtg the data

froman@l sensar Molitile (T}hbagm@ ra‘hld%rvlzaﬁdﬂ@ﬁﬁeﬂﬁ}’vﬁeﬁﬁﬁlt&f toPthe next
Javer ?5 g éw estor O@ % %%% shows sche b d
yerq MR RERBIC Briceatig ety se ?%“\?BW%JB a@ﬁgﬁmp ng perio

of 15shen rectified and converted to a DC val ue between 0

anﬂl@%ey&{é 1a$f 2 Onifbbhssthg I%guﬁé%ﬂﬁ #H%e aﬂlrgc? tecﬁ%ﬂo&f\g {ohxgake

acqw S emsn respons
themt WP§< peedRrrly s Thew agy gespondbladior. ainegch( &D)plmgd ayde, (siormg the

acqulfréH daﬁ@ aﬁ@'s%ﬁ&ﬁﬁ&lﬂé}nﬁ@tﬁé'fern?d% dﬁﬁﬁﬁérs%[’%?t In f:hl§la%‘lala special
c

er ctifier or si
node e BESTCCAGRA 5t reRR G EoioRay S Re oSy B Tesk of
interfawing the éadal watvsrk GAN)Y, aﬁnabllaédﬁ edtlidr, \t’@|fth65 (Ihs}ell'neﬂ, tyoltiigh the
{ e
et AT LA L 350 AN95 ALy B Y5hhe By
ordingryenadie wardsd diglering from §h0§g pnkyslasauserthe eenia bius gnterface is used
to co%ﬁédte@p@“ﬁéﬁlgefv‘wt wﬁﬁ‘:ﬁnﬁ t%%‘%@ﬁ HEMBYa Y&l WRI £dle! Boards

cal cul um ng
(connected to t 1e networ ) through the gateway node. The Web-Server sends the data to

the remote database server, via the Internet.

This second layer further comprises a software for grouping the measurements
gathered in each sampling instant by their end-use consumption or type of energy
produced. It is also responsible for encapsulating, encrypting and forwarding the
information to a remote database server. Besides the actual value of the measured
quantity, the software also sends information about the channel and the board from
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measured current, after conditioning, is sinusoidal.
The data acquisition and control nodul es are,

WOZ0UBBIY, parts of a conmuni cati on network, &®&dBR2008/000282
representing a node of thg system being responsible
mainly for the data acqui |t| on and conversion of the
signal s sent by the SCs (the signal conditioner
nodul es). For nonitoring other variables, if the

. S| . el nt i l,e d

whicl? ﬁ% délg%ﬁsr hea%eértt ﬁé‘quﬁlgg s f\9%IP é%}ﬁe%%n@%f r?ggtgsmgt"?l‘tovt@%guﬁdmg
It is aleeléncorpodated ie dhabtfevat aplaeility i pryvemieloat ofi mﬁptmamnmn the

eventUPf E%oﬁﬁﬁ{tﬁﬁcaﬂ%‘ LY Eﬂ%ﬁb&n&!ﬁ@ aFcﬂﬂfsftR)'n' Z%Eén( QHd Qhe %{al)ase
| oads. In ea cards

net wor ]
Serveéa Hleb%aﬂilfﬁ? Fainire deedlyt Séoré%ecwcsﬁﬁgrw%%%mt Wdestgred, the
acquiteditdka &k s&RGo ligedtsaleansdreermoni tored. The
Cglﬁtﬁ,dt 1%.] '?fe% :,}g ﬁ%{fo\f?BélEE(ﬁ algﬁe %‘q@?lﬁ egctfg?nnection to the
databescamptee cortnhg foomphe &Y ebABazertief thﬁrmomtor@i\milcﬁngu fl&e glatabase
serveP SR Phsidil ﬁémbﬁmv‘inngarmw lB@a%tht ﬁeﬁﬁ? P&k 'cQﬁ‘elﬁfstage

varil ous COﬁpO ents 1Is one usi ng conmunt cat i on

intercopReRck thraned ¢ splstconggaions (M @fpeboaf%ptltué.té@e% 11 K gup d ¢ This
layer If@SIRG ﬂ:%hﬁirﬁesf ah ThieaRt ¥érer ieb@rﬂﬁﬂ@fcfrﬁ@ﬂéﬁfiﬁg dndnfftienticating

the AR GBiafd B e Tyt THES s e S St $high bR Bhentiggtion

and demiyptign sEtteaierctyped} uressmged wked places dim valglapeg thedcombection
bewvéeﬁ%he WEE sét%%ﬁ f!:&lﬁ%ﬂﬁ&@%%\kme tdgﬁb%%%ﬁ%? h%h{‘ﬁ&t ﬁrﬁfé ))

ul r ed t hem wor per

arFén s e owstte amg last deyes degpreeraiss ithy eﬁymnt% alaft pefgciated

functtoh§ r%ﬁéﬂﬂl]ﬂ@ @oxd@lte &e@@ﬂo§ P cRbng Bﬁc[fbtb@agfehﬁ“ tﬁ@gm %]thlng from
serv, node Q

ot B0 o Trea b P S R P03 bl g

(givet ttEuste&S\Mth)fspecmt qxrlfvaegersg istrhedel inclaik [ayet, it mhidiGABstored data are

analyg&{]g%dp Et%‘iies%gﬁl agghéa@t%? éagsger%.ﬁ ) or%lgr t%hta)& gt ?r%m them the

e serve
relevaniphiomsationd This éamwmpslsm thgrset of tWﬁé) s@r‘cnrﬁ étypmﬁlmeone per

momﬁ?&ftﬂﬁldl ftﬁa@%bﬂl@cafnbﬁ%rb&%@ tROEMaDRERLISE: t he seri al
\Mis |nte at?le I's used to connect gqu%f\/\éb Server,

1 dhis layef. thpregisadsoy } &offHarg TIPORST raalyziag sewg @siables,
among G e cddedhtd mnttttarrmg Mefkavailhble lighrehingme atoethe yisdie.0& special

facthtggﬁe g}anag%%é\tﬁ% 8&?1%9 (gﬁnve?:h%% f:lg %Halfa;@ e?etodﬁlﬂzvhtgf, control
of thecsmlppherctmsuta Eaf exasple, fiom gta@abwwrgnmtee(vnBEManmqf’mmand it is
possiBBORLE dnldR BOL aﬁ@ﬁ@# 1098, tb 'T§1tﬁ"i‘ln£ eré @ﬁtroﬁﬂéju ?%r even of

consunption or type of energy pro is a
the peve JHHET HIBPAYr  encapsul at i ng, encrypt| ng and
forwarding the information to a renote database

server. i ual val ue of the neasured
qﬁmmgﬁ%méal so sends i nformati on about
the channel and the board fromwhich the quantity has
r Rt d
bu gﬁﬁgg R‘&adé‘ﬁe ttneﬁﬁofﬁ]% I\{Qlﬂfc?rs Ek a? “EER 1‘91’(5e

I NCOr pora

P e s Et eS8 feniR oads i periit o theMiom Grisis Sfate . DER-MG

- is a complex of buildings with different characteristics. After a few meetings and visits
of the technical team of the EUMS project with the company representatives, the more
relevant electrical loads to be monitored were determined, and grouped by energy end
uses. Among them, there are the cost centers based on energy end uses such as: lighting,
elevators and air conditioning and the cost centers based on special building sectors
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event of a communication failure (between the

acqui sition system and the database server), the
WOgaPHEsHd data are locally stored; once this PCT/BR2008/000282

communi cation is restored,,,t he acquired data are sent

to the database server. Thé third | ayer is responsible

for the authentication of each connection to the

dat abase server conming fromthe Wb-Servers of the

Nizt.0 n b
R G A A R e
PUbthH%OT@ﬂPE ),sﬁt(age i nterconnected through a safe

Q&Hbﬂfshé e 1&ME’ b¥Reden piasds! A%tarnaty@fi MhEHA! Bittlered by the

er . f er conpri ses an et S
cpparhiis dieeibet in fHgt o eeidaty Piey baee oA edeRRpATRES Wf4ieDER
bulldﬁrgnﬂﬁgoﬁsltmmdt thet {hefeewaein udbaiimnee fis thel msa ce@éittwaf ehel I and

2" g %‘QJS %ﬁ'cﬁl féﬂ&g‘%r&hb&fgto f %n %]ngle S5 )6 bﬁ)s Qlc())ard }d‘i]ateﬁyh thetlhsgr has

nessages

at hlScfbm@é@ltaDdrthb émﬂe@frplttm Sv\]@mé éhmmg@plé)oﬁ?\’ tladiis bnalym ogfjon, it
is poﬁ[b(ﬂe %&&e@ﬁ&l@@ﬁ%&rﬁﬁréﬁ?{enﬁ rfbalaRBe Qﬁ@rmﬁrﬂﬂ% e tnﬁl,:é@i+ tlh¥ day it

glgf;p ast layer inc %r at prrent s

Occufan ug &gafi@deneagﬁemaaﬁ&errt@%«gﬁ% Bicethe Jpadsnd e technicians of

DER goepl fiequecheasal agnpidn 3hotagiRsoC didosdths se@mh foFigure
fromall the loads in the nonitored bU|Id|ngs The

control of the on-line access to these data (given to
udeitle cdst fIPERitalildng 24 llegle ¢ Jse¢tsrsniittee-phasehiisuitslyae being

meashﬂéd‘@ﬂ'\% oﬁ??)arctg Qﬁ“etge gﬁﬂcﬂn%r @-Bﬁk@@%r@ﬁigf&?éﬁ%?nc%ﬁﬁeﬁythe

eapplcalon program to ex |
loadSt fl P resarted jan fagr eritondiate vﬁ idaily gpetey conprpritan peealkloads)

with §meVetibiERr IRRdrBpHital RiugRItd. Figee g 1ﬂlﬁ§trdi§§1ﬂhk Qéﬁﬂit w1th a bar graph

e Ty B % BT U B B PRt

sectorsexponsifot S0Vopf aheabgmumgd soegyyAnalyl these Radsngt iheorth of

noting ey ﬁxge deﬂ} @on(ﬁﬁ\gmhg Pétﬁg? & %f%ﬁ%'lhz?cﬂ:l Eﬁpdnglbﬁee ?c#;lr ‘J’Jé ﬂ?ghest

users for
energy censyionris thir DE@@P hrldingetbat @eamﬁ beém@o the DEHRdtistsiraply

an 1n@é}>@ﬁd{éﬂt d@ﬁat’g'i?t@ntst%&tphdeﬁ q!hée?ﬁ,g{t&s &’I: leir%@ﬁ(' PIIR tot)fsgﬁﬂoalded by
i S _pOSSi

tis ishion Rl ot 83?1# SAhE e oPaTe Ry the PO, a3 el a is

electrroaqdmnama thusahe tibtenmeﬁomdsf thv @Elyrﬁénttﬂiﬁth@ qm@lfa‘tddtbllu Byytaking

into a%gp l)f “ch IOIX%A‘PE% E‘Ghlgfﬁég Y F%er%x g%)rgumpﬂgﬁ%%%afﬁﬂ ébe prorated

accorﬁi@adq abtr ﬂ@y of dlie wieek,FHber svidelp dret araonnt off dnkegyMpoat during the

week €8Y 8& €0 Eﬁrteﬁ to (R FiguleSs ﬁ‘iugt?ﬂp Itlﬁ%< aﬂillyr%y b*)t%rpﬁﬁ)v&)gﬁé fhat,

eren char act eri, sti'cs. After a an
in thl%lgIde%g: HeTE ATt RN AN SONFHIRTRE duug the afe%eqn dgi t h

t Izmamisoaﬂyhé mq&m&ya&ﬂ ORBurreh& NUTIR Efdr8Y &pply contract is

based b abifes b Egy BRATHEBL ARIBNG 1 AHIEHerSis b B gless

only chistogrenvtile dvasmeehco Ifreqnﬁrcgy)f enmalidemsargle ¢éhcapable of indicating

0 ]ﬁﬁﬁj?
the p(%ﬂec%ng%@%gaseg on specf}%l @bJCt%P%{EE%e%Et gges C éCP%I %?%ﬁre g
Lookingsit 4he slata in Heis digupenit bycameskelndpthat iHee Breategt dgm@md range
presefith eanDep@lNBE tpedentage of only 1.68% considering all demands of the

analyzed month. As the contracted demand is fixed just to attend the highest range, it

such

can be concluded that the contracted demand could be lowered, with the aid of a simple
demand controller or even with the introduction of administrative procedures. In the
given example, the contracted demand could be reduced from the current 730kW to as
little as 470kW.
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Public Wrks (DECP) etc. . . Analysis of |oading

bet ween phases - An anal ysis of the data gathered by
W(Dm;w/amam atus described in this invention, afPE&Fr/BR2®8/000282

installed in the headquamggrs of the DER buil ding,

denonstrated that there an unbal ance in the phase

currents of the 1st and 2nd floors circuits. Figure 6

shovvs one of the analysis options (load / daily) the

| SPo I t f
P@ gnsux t 9 ﬁg ?lﬁgits J}‘Sathgncﬁﬁ gllogc? gﬁ?ﬁlltes of. t]the air-
condﬂiumupg) s§iDH 111Cb066¢ﬁe‘d1%t fhsecusient valiesain ﬁ@m¢bh tmcuhb Anbot 88A)

are refiﬁb&&fﬂlgh NGofdierine"BS 1@kl dfdeyd8ohsidn tpﬁ@ﬁ UinSthe tp'%H§d of twelve
ping the energy mana istribute t | oads.

r edi
monthy 8 SBATRYCRRHS "OFeSpER é«p@{ e erFred eR: indhe dopisoiere it is
more GHed AP 7B VNindHE highephase (Whay éid rchndittorsh®imledsruséd)gur e
6. In the case of DER building, 24 |oads / sectors
(three-phase circuits) are being nmeasured in various
pBxawptf Bt-HEertai fai Hgmatolegyoamt Heénmteragy, ofi the S¢dte of Mimas
GeraiEQ}?EMéNﬁNlA@ds can be requested as an option (rate

y energy. consunption per _all |oads) w.th sone
chBpibes” Buildpg pheing) momtpigds 1s FihgyGenter; [y Hematelogy and
Hemofeﬁ@yl &f the 199atd o ATings @Bﬁu@e FRaicednas Thiveudt aahe tI:aﬁrgest central

colecifh Bl prochssifly BF PEoH 200 hidocl B ¥ abhdbeton 5ot oL Mgy Bis

The ueendiegyrgyAsrorge idiese i m&dendltlbnadgnWDHMem‘s imtiteispeces eed for
collec{lgﬂ eaﬁd?#xrolcgsg?%' B%“ § Rt cfMfLgE £ob estclrg%.d Df pr%ducts

energy consunpt |
ChanggE@er@nﬂoaﬁﬁ gnd ﬁa‘the @é@gna&] @ﬁmmtwatvs svhféarmehimpqct py these

loads. SF d%&k ahe iNURREO L Me SRR tteMpPératuindtthe $RMENS ovides special
es o rovi ded by this

0
routing i PuNRIch ST PHE RS 1A Ighe PSS Reply® i Sxabished
Flgurebj/O shewDEEPchage ielthe H&dl&SClﬁllﬁCI fab aafundiormnfl thet Yermtion in

outs1d% aﬁﬁ ge err&lgeatag %H?éte& QSd ps ﬁr {h% %xh@e PLsy 9% Ee‘}ns of this

0 accou s of
inventiny. | d| ng. The energy consurrptl on can al so be prorated
according to the day of the week, fromwhich the
amount _ of ener spent during, the week can be conpar ed
t Bxamegl "c@f‘a@El\&/%&ﬁédgu?ﬂt?rqu‘é‘Pé this anal ysis option
s@oieimty, tthaknerigh cbhmnﬂnml ofi thg heddipagierd Bulﬁﬁl’l@bﬁ EEME (the

larges{s ﬁ%erg? élg@insur@%? %?% F ll\@iﬁgst %%ra\?ﬁels ggcggrg gelf pt orss e'esco(r)rflmermal
meters (modelcELOL 133} chcbrnortehef theof is wp@fsmiaionmnade"mdlfferem
loads ﬁ.allnﬁ%)ﬂe"i‘lhgﬁ s'fegto  TRE5R HisQash catllyﬁvﬁl%talﬂgl}y@i% f tH%nL!lSX oflenergy

granlo e occurrence uenc act ual
is coppphemiers pesavspa) theofmpossiteldy ﬁg 1y eHpEgdhfavailable

subdiv@&i6hlIthe @ﬁ%&é o!f Badhr@ldiﬁb ﬁfﬁihg GofripBgesn oﬂﬁleQ&@c[r@lhﬂvéd &tained by
at { ata I n

hi
the i He SRR Ry iEctgio Do U i S Bting b fpagtoer
with the esstng mestess, heve bednagmblihg tarnhyreldﬁ&%cb ggy abé rthengffedts of

loads %%H'R&gﬁ iﬁ’{l}elt éﬁ&qld%fﬁ?o %ﬁﬁtgﬁ%e é?ﬁaréyﬂ@o 9.91%){1819 togﬁle bulldlng

To start the momtormg process through the 1nvent10n the C MIG energy
manager chose the electrical load of the lifts as the object of study in the EUMC project.
They are in all eleven elevators and they are considered, along with the loads of air-
conditioning system, the largest consumer of energy in the building. There is also a
doubt regarding the power factor of this load and, in some situations, there may be
problems of low power factor.
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can be concluded that the contracted demand coul d be
| owered, with the aid of a sinple demand controller or
WOR0e034246h t he i ntroduction of admi ni strati ve PCT/BR2008/000282
procedures. In the given § anpl e, the contracted
demand coul d be reduced fromthe current 73CkWto as
little as 47CkW St and- By Consunption - An anal ysis of
the daily load profiles of the airconditioning of DER
| [ e
tﬁ:@tpg%zgl# ﬂ{veh{q CHE \}%Wer Vf%tﬁ?%s dﬁtS ?régfré?ngé{rtnheg eciectﬁlcal
measw,rﬁ@ﬁ@ty Oémgr@ﬁmm%ﬁo tagﬁ, tah@gpaéraa wanpmet sa ole3 At nd rom the

samplef §afks eﬂ Irﬁihnfﬁh@@tl&f &ﬁfeﬁﬁ%& o180 BE ihditRRBLY¥] B8 power

it is nore.used and 73%
is calgylabdas vl S PeRkfiabs puvel TILH oreomI G RM kdfes of the
currentsand)the ExHagd. &H8 powefhaor faherHeatatlateddyy tedatio of the active

powemqﬁ%géﬁgwtﬁg“le pe State of Mnas Gerais - HEMOM NAS

being nonitored is the Center for
HErol bg@/usamts caplithe flailh eurserdtverisionwints liflerleqteical

load on HRIWBIRERIay ér mf}feré‘ Bhd whas tﬁehﬁsﬂ Wéﬂlﬁ@sﬁda‘}?ﬂfeﬁaq of March, 2006)
col | ecti on an ﬂg eSSI bl ood and’ bl ood

when dhe, Wworking hour sta té?lggaé‘f M nas Gerais. The use of
energy i s nore |ntense in air-conditioned environnents
in the spaces used for collection and processing of
bl ood and in cold chanbers for storage of products.
Changes in inventories and in the external tenperature
have substantial inpact on these |oads. To check the
i nfl uence of the outdoor tenperature, the EUMC
provi des special routines in which a correl ation
between the I oad and the air tenperature is
establ i shed. Figure 10 shows the change in the | oad of
Chiller 1 as a function of the variation in outside
air tenperature as collected and stored by the devices
and systens of this invention. Exanple C - CEM G
Headquarter Building Currently, the energy consunption
of the headquarter building of CEM G (the |argest
energy utility in the State of Mnas CGerais) is
recorded by three commercial nmeters (nodel ELO 21 13).
Each one of themis responsible for measuring
different | oads or independent sectors. Despite this
stratification, the analysis of the use of energy is
conpl i cated because of the inpossibility of
identifying, fromthe avail abl e subdivision, the share
of each end use in the conposition of the | oad curves
obtai ned by the neters. The equi pnments of the
invention were installed in this building and,
together with the existing neters, have been enabling
a nore detailed study of the effects of | oads
nonitored in the electrical demand and in the energy
consunption of the building. To start the nonitoring
process through the invention, the CEM G energy
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manager chose the electrical load of the lifts as the
object of study in the EUMC project. They are in all
WOR083/B43246| evat ors and they are consi dered, al #6&d/BR209$/000282
the | oads of airconditi onllng system the |argest
consuner of energy in the 6U|Id|ng There is also a
doubt regarding the power factor of this load and, in
some situations, there nay be problens of | ow power

factor.In the present Q{!X?l&d&fn the power factor is
deternmined fromthe ele measurenents of current

l.atdMeshodgmd Dexice donMeasuring|andgManiterifg, Jo@pkising a set of
Fﬁev%w SutR AR R inY Alu §teRbnAdb Rl R DY BRE QBSLE bF €BhtrANfg and

vol t age, he I nst ant aneous el ectrjcal _power is
c Srouping eldthe ggergy) qon%npt’(oﬁéyd\tr%? %Sep%% [any qiyagtify measured
rs@ﬁ;p@ndl ng RVS val ues of the current and the

o 0 1D RO A EPANE SHuisbS s o
ng‘uca tab-dividest imtfesr m‘ue“cpmrwbtekielawérst lvepatdé lof gronpiegt the

vema R a5 IR T By i mepgped by

oﬁer}\sﬁlich 2006) when the vvork| ng hour starts only at

3. r'\T/nge tzmefﬁleﬁl Al Devi%e Yo M@bsﬁit‘lﬂg [\ FRnfieiinkt as UIairﬁQ ladd 2,
nrtori

f d ub-.d
koot 0 PR LE1 0 1S5 ol el S i e gfine
gnmalplmgl ditatdvqubitengyodudasarptineandbynd bstuetich umeufer amd a
aﬁ)ﬁv%?&ﬁl&%&%ﬁ% nﬁ?e Bﬁu %ﬁpfuncaons'%l%fta%%uﬁ

nitorin r|S|ng a set

4.ofTha\Iethod aub Dewigedion Measising Ansk Sfenstaiens afichisy g durther

C@@ﬁphﬁngfaﬂédw B8 aatfafasqa{ﬁﬁb@%artaour ces of gener at ed
oy an ant.| rrea.sur )

5. 2O od b R ° T 0 buB S e Tt 3 wherein
Mitiei uarent @f thd mohitbied 1dadywehode fmﬂ]ecaée marige€is fduetesmlﬂeay@r the
inclu e,_Sensoyf S|
Cgﬁ)cﬁcﬁyo# &Lg ﬁ%édl? blf’s gt aegarsglg%# gjlytl n alggxgﬁ?lment of current
c@nmfnxjnqﬁo a@nrmoncbngmmggl e and a driver nodul e

6. C%@*M@th% R4 DTGy mmum%gﬂcpmlﬁtm 8NeQHS 3y further
The Met hod and DeV| ce urin Monitorin

oFO@plaﬁlﬁgsa seffwaier fsopsATEINgg Andt mEg Qine sigal guantities
actistiffdd byodecheard. 5. The Method and Device for

7. b e i Meich 6t fbablafie Snldunfibing od sl 6 vgrein

i $heddatteraceived fioym theeemsapmoidtly aod farverded ¢éalihegGdsersay Nede.

S TASUNRARY i SDLGROSTEINBL G S8 NGRS ol 7

vebgaetergeda Al tmﬁgts@fﬁﬁﬁ@d s¢ctered | measuromanis at intervals of time
from 15 seconds.

9. The Method and Device for Measuring and Monitoring of claims 1 and 2,
wherein the second layer comprises a Web-Server and a Gateway board
responsible for the interconnection of the local CAN bus to the Internet.

10. The Method and Device for Measuring and Monitoring of claim 9, further
comprising a software for grouping the gathered data in each sampling cycle
according to the consumption end-use of the type and origin of the energy
source.

11. The Method and Device for Measuring and Monitoring of claim 10, wherein
the gathered data, after being encapsulated and encrypted, are sent to a remote
database server.
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conprising a software for measuring and nonitoring
physi cal quantities stratified by sector. 7. The

WOoNE9%Ed244nd Devi ce for Measuring and Monit ori R§TEER2008/000282

claim6, wherein the data [gceived fromthe sensor
nodul e are forwarded to the Gateway Node. 8. The
Met hod and Device for Measuring and Monitoring of
claim?7 characterized by taking stratified sectored

IDETHET MI@RLE @id IDévaE 3615 Mbasuii®y hhaMMchiRRRR 9% cla%'m 10,

The. Met hod d Devi ce.f or asurin Mb orin
ol RO INRGiE T o b BUGRRIOH e e@im?wé S gmation
V‘éil[bOSe thee boarlchrel Batohwael o avhdclr depouasitibl Bad Beent fe@d and the

i n‘g‘ﬁfd‘i@ﬁ;ﬁ?’ﬁéﬁ%fﬁg ‘B%%mle&%?orCAN bus to the Internet.

Measuring and Monitoring
1éf The Mpthpd gud Deeice éonidiensuning and Momidoxing of clgiro Ui frther
t h@n@aishes 5%6&%@&&% ‘F&:ﬁh¥ §1%%’{Herkgm$l/é€ll datAnGRE g{/tﬁﬂ o Gailure

t he. consu tlone d-use o e and ori
endr RADHRicRRon ZM Uiy LeTRASE ﬁB’a’eéﬁ Erévltb@nf%?th%%@bﬁsp grver
aryaisﬂ\ztfmrttlmnemtgraﬁon@fﬂiemoiaﬁecti@herel n the gathered data,

| d
L5k JAE0R, AE BRI P AR BN o B i) 2
Newh@mm theathirdvibayier compgisest an | Iatemmet Osercin afoacztuﬁlemmwwmy and

I Nged el val ue addi ti onal
ks Iﬁ% ftﬁ@dét&séd%% nggﬁg&gtnd the channel in which

&? ﬁtlon about the
115h 1 Meod\anhRevige fory Measuring and Meopiteringyobelaisn ildi further
Ofcoﬁ‘rﬁﬁlsIMS LSbﬁmafH to d&odd had I‘@tﬂéﬁﬂcaﬁé‘ GhdB¥ifeBtidPbf the web-

Me r . f.cl.ai further

co%%%‘lr an % %Fé E‘ﬂ}ﬁ%@ %c%‘e Flgt@g‘%‘sle)fe@’t%re t he sanpl ed
léatlhe |Methlod vk Peviek fornMeaseriog andnMonitosinigoof cdiitds T hed 2,
r .

SO I A 8y R B0 Y g
Nétq%aﬁ%mndjéma@@ igadion \eerst that pliameg amdiietaseessgodthe data and
Cl i fbmé @nEhindber Wb @hHcatide Flblcfibhd e Hr&RERAd S(ﬁstlﬁn stored
Internet. server for authentication and recept| on of

t HB'G%#H%%ent via the Internet. 15. The Method and
1'Dehe eMiethodvBasiu Devipeafr Meustitingngndf Mohitoring4of claim 16,
i f51@o¥wﬁa{rg gor%&ﬁ{oh rigfr&? tﬁil?e e se%cged Vaalfablg% ich

aut e connec C hé Wep 'server
13phhe dlethod anddPenjce fortMeasmaingrand Maritaring abclaifné7, further

N%hﬁﬂlsﬁ{gda@%fh&& ﬁ@&ulMﬁﬁ§ 'drdrﬂ/gr ﬁfbﬁuﬂé%k hfé'hh%lgig gﬁe%suéaply of

I , erein ourt ayer
BRI B el ot B InigneHE R abeAeRand

19. The Method and Device for Measuring and Monitoring of claim 17, wherein

the stored data can, from an user command, be presented in graphical form, in
real time.

20. The Method and Device for Measuring and Monitoring of claim 17, further
comprising an analysis tool that allows the comparison of profiles of any
measured quantity obtained on different days or of different clusters (grouped by
their end-use or type).

21. The Method and Device for Measuring and Monitoring of claim 17, wherein
the performance of the monitored plant, as a whole, is assessed and the critical
points are identified.

22. The Method and Device for Measuring and Monitoring of claim 17, further
comprising an analysis tool for characterizing the monitored plant by cause-and-
effect relations between the consumption or production of energy and the
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quantities and an application server that all ows
online access to the data and perforns a nunber of

WOZ90/438246i on functions for processing of the $CAERP08/000282

information. 17. The Methgg and Device for Measuring
and Monitoring of claim16, conprising a software for
monitoring, in real tinme, the selected variables. 18.
The Met hod and Devi ce for Measuring and Monitoring of

cgmlgﬂené%quéqéﬁrcoﬁ&%ﬁéy ng an actuator rmdul e and a

driver mana t he supply I nput s,
DivdlnMathos magk Bevise Tan Memurng: al{«f 84&5}1&"% X@nd 2,
Thx&ei\&ﬁ hod elBétribay geamtitios thEBS Uhbddgredn dreMotiiré lv@gagrf and
%ﬁg F |nthe stored data can, from an user
08 14, p%‘@er;‘{ P88 nted in graphical form in real tine.
242 The TWethviet fmedi Demibe Bow MeasiomgMeak Monitprimgiofblainod iang 2,
t\xf %%é?h é%nvfrb‘ﬁrﬁ&ﬁél &&gﬂﬁ ;t@g)ealﬁe?sﬂf’édy steSait Fw,t fidlsure,

e CO arl son l'es o neasured
q mqratyre@m &‘FY?e‘HH@ﬁltﬂllﬂmé’foéﬂ?( a@f&@@lwh@ﬁc RIESSHES: ent

253 TS tefh old0A R mﬁ:dxcbwof MéAsuping- :tiﬁBM?dmidi‘ﬂ@ of allumsT hend 2,

hod and vice f I\/Easurl or| n
P RERRo, RS e e BERUr H B b e ngh: Hoplgented in
presidentiasbudldmgsl e, is assessed and the cri t| cal poi nt's

26’&‘@"[%&1\‘1%{1{0& h dﬂjlyb Qe pr%/[Mesﬁlpﬁ% zﬂﬂpi\/ﬁl\{ o‘i‘?ﬂ%Qf claims 1 and 2,

tori
c@hw:tgnmgl bm Wmaléhes nm@a;aw sharasierisiescfq deninplpmented in

W@Bfn}&ﬁﬁg”ﬁhﬂlﬁ{ sby cause-andeffect relations between
ti 0 ction of r and .
2% AGede %&%ﬁqu thp Ssuiher sk SOB iR Reitpod and 2
aroHarE)etwlzeﬂ berhdvias tiid necessudy Mbaidctetistigs of bel mipiemanted in

rgdustrlaThnsEa? aﬁoﬁsh a%d%luﬁaf %Cal guantities to be
sured are current, age and el ectrical power

2§. a"énedvletm anth devise Hon Mmumu ol Monitdring et plgirand and 2,
MeRih Okt Ay Uadind® e aResBaryRBESTHOINAS for monitoring the

envi ronnmental” quanCities 1(o be rreasured are air flow,
pbeadugHan of elgpfeity E?I@Tat?de r9fy W@dhumi dity, |uminosity
29arItﬂ1eamrﬂﬁﬂh9ﬁd cnemcestsu MMeasabing Al Medrliadinndf Baithee and 2,

VDN t of clains. 1 apd 2. . .
LR ERA, O J0%n e, HehB et Bt dhbhichs CBY, Biomitpring the
t prdymctiop bEetecttrieidy gemeraésd fremtsokdr pbaiolvditaigsells26. The

3&%@%@% ﬁ ']fe@hfe%r ﬁ@@fswg@%ﬂ ﬁqd\mrﬁ% bPGlafhs 1 and 2,

clai ns aracteri ze avin necessary
c khpaetedrgs thye élat/@lgbéhq RSCesTRIYt égeqlﬁcahons for monitoring the

production of electricity generated from the thermal-energy.

31. The Method and Device for Measuring and Monitoring of claims 1 and 2,
characterized by having the necessary specifications for monitoring the
production of electricity generated from hydro-energy.

32. The Method and Device for Measuring and Monitoring of claims 1 and 2,
characterized by having the necessary specifications for monitoring the
production of electricity generated from nuclear energy.

33. A Device for Measuring and Monitoring comprising a set of equipments
divided in two interconnected layers.

34. The Device for Measuring and Monitoring of claim 33, wherein the first layer
includes, at least, one sensor module, a signal conditioning module, a data
acquisition module, a command and actuator module and a driver module, being
able to accomplish simultaneously both functions.



commerci al buildings. 27. The Method and Device for

Measuring and Monitoring of clains 1 and 2,
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to be inplenmented in induggrial installations and

bui | di ngs. 28. The Method and Device for Measuring and

Monitoring of clains 1 and 2, characterized by havi ng

the necessary specifications for nonitoring the
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Cligtefondectiod o2 thedbedl @AM buZ RkhBYntB@¢t.Ng t he necessary
speci fications for nonitoring the production of
electricity generated from hydro-energy. 32. The
Met hod and Device for Measuring and Monitoring of
clains 1 and 2, characterized by having the necessary
speci fications for nonitoring the production of
electricity generated from nucl ear energy. 33. A
Devi ce for Measuring and Monitoring conprising a set
of equi pnents divided in two interconnected | ayers.
34. The Device for Measuring and Monitoring of claim
33, wherein the first layer includes, at |east, one
sensor nodul e, a signal conditioning nodule, a data
acqui sition nodule, a command and actuat or nodul e and
a driver nodule, being able to acconplish
si mul t aneously both functions.35. The Device for
Measuring and Monitoring of claim34, further
conprising, at |least, one data acquisition board
connected to a comuni cation network. 36. The Device
for Measuring and Monitoring of claim34, further
conprising an arrangenent of current transforners
wherein the full-scale of the current of the nonitored
| oad is determ ned by the capacity of the feeding bus.
37. The Device for Measuring and Monitoring of claim
33, wherein the second | ayer conprises a \Wb- Server
and a Gateway board responsi ble for the
i nterconnection of the |ocal CAN bus to the Internet.



