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1 PREPAYMENT SYSTEM FOR ENERGY METERS USI NG
CONTACTLESS | NTELLI GENT CARDS W TH AUTQOVATI C DEVI CE OF
ENERGY SHUT OFF FIELD OF THE I NVENTION 5 The present
invention refers to a prepaynent systemfor electric
energy neters, and nore partijcularly to a nore

ef ficient systen1and met hod to control the supply of

el eChiLR ATRRNMSPEERF AT ERIR QP AN 19| QLONBLLAT o

| RASBET A I B AL UBEI AL ore

traditional reading and elaboration of invoices to
col l ect the supplying services after these services

had 15 been used byg&ﬂigéﬁﬁiﬂgﬁﬁiéﬁi@ﬁi' Recentl vy,
there had been propo pr epaynent

systens techniques for the supply of public services

for exanpl e: Iight water or gas, |ike a form of
overcom n the inconveni ences of
traditi ongﬁe ”Eqsregt ’PY%WC’Q);%@@JQ a WeQBY'f‘e'E}fsthiegbfé’{/ Riegtric energy

of such fo 0 purchase
DR ParieGRal e R Ry Bltdieal s teraaag)df melhggiie control the
entra station a nf orpati on
S S R B BT e Cinonien: pReRdng JRTRTAR: Bam B meter by
mher this sypply is consunmed. In

%ns gﬁggnp %féént%f“ﬁtss %'@ﬁ”%arag't abl i shment, home,
etc.) of the cllent a neasurlng device is installed
and it receives the i nformati on of the preﬁayngnt
conmuni cati on an I t 2
amount. to the coGIBREUNGDR R MUENIRIF)
el ectricity neasuring device is installed in the
exterior of the business or hone and a term nal that

' I
the moter B¢ PRYEE SO hE e Ret 3rPieiCas Bo ol reaaing

and elaboration of invoices to collect the supplying services after these services had

been used by the consumer-client. Recently, there had been proposed state of the art
prepayment systems techniques for the supply of public services for example: light,
water or gas, like a form of overcoming some of the inconveniences of the traditional
collection systems.

A sort of prepayment system was designed of such form that the
purchase of the supply of electricity (water or gas) is done directly from a central
station and the information regarding the bought amount then is communicated to the
client's site where this supply is consumed. In the consumption point (local,
establishment, home, etc.) of the client, a measuring device is instailed and it receives
the information of the prepayment communication and it also confirms the bought
amount to the central station. Typically, the electricity measuring device is installed in
the exterior of the business or home and a terminal that reads the prepayment

information is placed along with the meter or is connected by means of a cable or by
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the electric supply cables to the neter, which is
instead located in the inside. A disadvantage wth
these type of prepaynment systens is that are difficult
to install and expensive. Another problemwth this
typi cal prepaynent systemis that it doesn't provide
t wo- may commruni cati on about the consunption

i,,nf

o |on f%}ﬂ hec dit is used, where
\RWﬁ 8 t%Hprys ?%éott %fm"‘th'Chaﬁdmﬂ?PSr'ﬁ%&t%rﬁn é'b%mS'de A
SRRt B S8 o 9ARES BT to st an
SR Ao b bl BBy i o 1 o
mfo(gtnﬁ}lon of the. s(g‘p M&aht armunt stored in
Hﬁ% 0¥y gegMuUNiga T 2 CONSURPY 'P@éfﬁ?m@éfpﬁlso“hpm%‘e credit
rt|$ ar pr%@ﬁynﬁg% s%sten1re uires the use of an
& HEEF JHiCe edrch mgter; iR dsiidebe £redih Pndcaformatiole abeu tampering
gnetlc key and a series of additional contro
8’8{}?&02@ % anage the supplying of the electric
. Ex I f h t f t t
Sbove mrent RBRBGT 8% O JieliBEE PremRyrIEY GHF €ES Siakakassd on the
Aner | 0,030 tjtled "|ntell t
@vacﬂa%?e"%m eef&'bnwgpéy HRHHOTCH sales ROntEStpUps determined,
3) f]?n ap tor f%n Frrber 16th 1960, which
EL9r "B JUOURAYAR, &) e RURPIYRAught ?H@thgf@gedaw f fRggnetip|card or in
O e, R R S ol e
oY Biler L RRLAh & bt ehafo Gguee gﬁg.rﬁ?é]%ﬂ‘éééhéﬁé B series of
t det th dit
ERbaF] CaRiet sblgne ogﬁa%%f%%? SRRV S B SleghiAes st a o
of Anmeri ca.pat ent 75 Pre ayment neterin

system usi i '@W@Bo‘g‘o ﬂ}?u y@ﬁa% PEERpyRe bﬁéﬂ?@dawewmeeﬁoned are

FRebsfdad gﬁﬁd(@a't?fiﬁ@% SHNBEER balPat Noo 4 4450 BHed petetigent
%E%cg d:ﬁéﬁl_ty % Lgrt%ht%g ﬁfgp%{;‘t& %a gr%a!fg%lt Ig%ga oc{_f;;tlg?%%g geéehmber 16",
ggwg\nd/@%d%%ﬁb?ﬁnsaﬁ ||Sr’1 Ilgenggﬁi rd 8{ sfe a%yésggg[plﬂﬁa%/gennetlc card to
5 A SPRTE 1 A0S Bl Bred S b
sys? an ’\%r'gﬁt?ré%g F}SS%‘EEEH tplfatnlyedg?/'%bgﬁgm&)g Eéu 19§9u%‘85)68993 a system
't:}%? W& ¥n mtter]hgent card and additional elements to determine the credit to regulate
the supply of energy. The United States of America patent No. 4,731,575 “Prepayment
metering system using encoded purchase cards” granted on March 15" of 1988 to
Joseph W. Sloan, discloses a system that uses coded magnetic ribbon cards to
transfer the purchase information from the collection office to the consumer. The U.S.
Patent No. 4,795,892 “Pre-paid commodity system” issued on January 3", 1989, given
to CIC Systems, Inc., consists of a system that uses a prepayment activated by a
selling card for the supply of electricity, water, gas, etc. The U.S. Patent No. 4,803,632

titled “Intelligent utility system” granted to Utility Systems Corp., issued on February 7",



10

15

20

25

3 1989, describes a type of an external data
processor neter that has a screen that uses reader
equi pnent to accede and recover information, and a
card paynent reader device included in the LCD

| ocated i nside the property. Ehe U S. Patent No.
4,908,769 titled "Comopdity netering systens" granted

to_Schl unberger El ectronics (UK) Ltd., 5 on March 13th
888%@695%5&%% gkanexiemal dataercessy resiebihabhaspasereat that uses
that includes an electronic key and a slot to receive
fgRder SIHPMeBhile acesde fRE receyer pafprmationg and ;2 taw! gayment reader
titled Prgpa ment npetering s%/stem usi n% encoded
PEYIEH skided e (Rocaigringide thegargrnd he g SirftatantNo. 4,908,769
&}C Systems, Inc., on Septenber 8th, 1992, is related
'%h %Orﬁmeﬁ,'&ywrﬁrmgﬂﬁ@m& Sraniph ity Sghismberase Bigatresics (UK) Ltd.,
using magpetic ribbon cards. The 10 U.S. Patent No. ,
gn éé%?*ség O 19 disploges armeassegrpentisygterelieprepayment that includes
arrangenent having renotely controllable swtch"
gP HIEEPNG k&Y @Rend St alourassivat tis_ elgctronie ke¥piTbabldS. Patent No.
16t h, 1997, describes a neter disposition that
PrdP e stitled p PEpnayment meteindesystem ysig ancogiedtpurehase cards from
insert intelligent cards, nenory cards, etc. The U S.
ﬂﬁt@h‘ﬂ loggtions, ghanteste CiG |ygtemspriapagmSeptesher &, 1992, is related
nef‘h%zi ng srT\‘/stem wth two-way smart card o
WEMARTERANTYH SYSIER 19rsiiRpYPUPHC BRiVicES MPing@eagaetic ribbon cards. The
q%lgporators on _March 4th, 2003, describes a
pr paHRsht No.o A&6§p e litlas eiMerulas \pleckiaity heetais asangement having
i ntel {){i ent card to provide tw way data
ESRRIENi CRrPEADle swieh @ranted taalieraensoMepsigemenisnlitds, @nt Heptember
% ppli;r of the service. However, a disadvantage with
tiguki’1 dessiibest 2 perrelitrosition that ycludes geserayment mogule that has a
reader or contact intelligent card Iies on while the
sk iipsert intRligent cards drpmeRrards. el dingd)- BhRatgniNayiBae.883 titled
gards, it turns vul nerable to damages (intentionally .
rTERBYMENt 8PRPYHIBEEYNT KysteRe Wike twervayuemard aasd i gpenmunications”
at nospheres or high relative hunmdity,  _ Another
9?36‘6?0&?1 vidsMs Yemand eolleberters oaddpseh #s, 2098 neraceiblesry peepayment
cable to the neter since this cable is also
SNG4 SPFRUEETPR L ypteat thadHegen indeligent cardele priowide duwgeway data
is incorporated to the neter, the neter has to _
GAEBMGIGatiN forRsae infpRMasiRY f the) clieptdn deessupplienrs thaxssrvge.
its volunme and turning it vul nerable to danages by _
exposi ng pHPYeWY & disadyantages Mith (BisnivRe, ofi PreepYRERinMelers with
of turcnicglggj theminconpatible to the market existent

magneti reader or contact intelligent card lies on while the reader is being
exposed to receive the prepayment cards, it turns vulnerable to damages (intentionally
or not intentionally) by the user or due to saline atmospheres or high relative humidity.
Another problem arises when the card reader is connected by a cable to the meter,
since this cable is also susceptible to suffer damages. As well when the reader is
incorporated to the meter, the meter has to undergo to important physical changes
increasing its volume and turning it vulnerable to damages by exposing part of it to the
environment, independently of turning them incompatible to the market existent

connectors as the connectors S or A type.
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connectors as the connectors S or Atype. 4 There is
still another type of prepaynent systens to control
the supply of electric energy, are those that
i ncorporate ways of shutting off the supply when the
credit has been finished. An Q{Snple of such systemis
di sclosed in the U S. Patent . 5,959,549 titled
"Conmunal netering system' granted to Andreas J.
Synesi ou arl§es ig éﬁlf atshert types of RspPayEaNé AieMe & cartr@dihe supply of
whi ch describes a nmeasuring systemthat supplies
SIS ersreys HedDpwuiay innerrprals waysl of stiutting of the seprts when the
where the supply and the energy shut off is done in a
(EFHBt RasARSEN TiRheda dvisgHample of sudh systappés discipseshinytinerld.S. Patent
systens for electric energy supply control is that
ey FErAOr ded qupprenakmeEring sysdeshrestesiodindreas J. Synesiou and
reception of information (for exanple, MODEM toward
eﬁ%@&ﬁ%tﬁﬁ 8 PerisaRer 28 at%99%8n whistis Heosibes eheieaguring system that
expensi ve. Another problemw th this systemis that
FoRRlipst elggtucilyreyinedy pald iona abwality o ckants, aviysse ithey supply and the
Keeping in mnd the defects of the previous technique
ieé‘e%yp%}“bGEés gpne ima rgretewey.i Avisedivantage opthis/iye ol prepayment
prepaynment systemto control efficiently the supply of
SYRIEMS; replefFlg eneray extpPbnicentiglt isr that nioenl fegdiré neduipments for
client's site. 15 Another object of the present
iAPSMISSIOR and reesniiPn wf ddormatipe ey mearople MRRENeward and from the
system of energy that uses a neter tightly cl osed and

Weh SEIPR-gRafdEs frieiRg PyRapsvar Anotet prablesm withdhisesystem is that
gﬁj ecf of the present invention is to provide an
BPLProfHe FUYmaHeN RRAYIPRIRERMPS)RE-em t hat

i ncorporates an automatic device for energy 20 supply

shut of f. Keeripg|in ming theerefepls «f the praviewis geeyuque is a purpose of
invention to provide an energy prepaynent system for
AR RESEMNEntionio Movide apserAyMent SYpiem & cerdiol aificieatiysthe supply of
[ ?t [ Ieié%ent, card could provide information to the

1G LErHIB Glectrrpic sptergipttaled, in Hevelieptresiter edit i s
bei ng used, where or what neter is using the credit,
and i nf or MAPPHRT SbisGE of ABe jnresest tinvangon derjer praydel on@repayment
the neter.
measurement system of energy that uses a meter tightly closed and an intelligent

contactless card.

Yet more, another object of the present invention is to provide an energy
prepayment measurement system that incorporates an automatic device for energy
supply shut off.

Is still another object of the present invention to provide an energy
prepayment system for measurement that by means of the use of contactless
intelligent card could provide information to the supplier about the consumption, how
the credit is being used, where or what meter is using the credit, and information about
illicit and tampering done the meter.

A further object of the present invention is to provide an electric energy

supply prepayment method by means of a contactless card-reader system.
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A further object of the present invention is to

provide an electric energy supply prepaynent nethod

by nmeans of a contactless card-reader system 5

SUMVARY OF THE | NVENTI ON The present invention refers

to the use of a neter conpletq%y integrated in a

single piece, totally covered™and with no contact with

the exterior, that incorporates 5 a prepaynent system

and a nore effici erRUMMARYGOFTHEINVENTION:" suppl y  of

el ectric energy and to obtain excellent informtion
fromthe neter by neans of contactless intelligent

cards. The_prepaynment system of the present invention

letter i ncITBGé’éeSc?nt invenioprreters totheruse of erpeter carsetelyridtegrated
W th energy supply shut off that also is in charge 10

&t 2 gBglecRiptRy telaly cayeregandiythengeepast withtthe exteriers that Incorporates
as controlling the prepaynent system and of supplying
EnREgFYnent: sysiamad . a npre effcidnt mpetbiodniel gbitral the Isepply of electric
prepaynment control contactless card with energy

Shpiavyarshia obtain expellentdafogmaticndBemyvihe treeter by meedinsoéf contactless
contactless intelligent cards, a mcrocontroller, a

JiplioRit 63¥isdet ect or of the AC voltage supply, a

controller _of the supply shut off elenent and a

f eedi ng sodP@ePBPaYRER BxseMobl B Emesent Thuenore getjareincludes a
system of the present invention not all the tinme is
SEpyRIeAycemiol cantagiiesa cardewith prergxpherly sbutreff thet alse i$ tn charge
woul d waste too nmuch energy for an operation that is
FbHetesting apg walidating a rrepayiaenicare las ovell areconteofiing rthe tprepayment
card only occurs during few seconds every mnute. The
Syeen and rvwglyingransadnierihe materodn asrefgred nwdality.t the psepayment
intelligent 20 card and an electric energy electronic

(FeRiEr! canieRtiessicerdhyith eaergrsuply sbut aif indudrsee tdageswriter element of
intelligent cards, manages the steps of interchanging
ICRPIGFYRSEiRRlligentieEds. aHeiCipspRifollenruzarh erase metestdraf ghe AC voltage
intelligent cards by radi of requency; authenticate the

iSHPRY| 3 geMollenpletha\shaply sbulreff alsmenhand atfeeding source of this control
reader-writer of contactless intelligent card, in

At dne Prepaxneny sypian of e rragend inveplian btgalt tie time is searching for
signatures and the serial nunber of the neter; 25

@ SRl eamanet sard §inch d weuidiwasteftoe huich eneidyifgean operation
prepaynment card in the nmenory of

that'is done only few times, so the search of the prepayment card only occurs during

few seconds every minute.

The electric energy prepayment method using a contactless intelligent
card and an electric energy electronic meter with internal reader-writer of contactless
intelligent cards, manages the steps of interchanging information between the meter
and the contactless intelligent cards by radiofrequency; authenticate the intelligent
prepayment card and the internal reader-writer of contactless intelligent card, in mutual
form, by means of two or more digital signatures and the serial number of the meter;
discharging and storing the credit of the intelligent prepayment card in the memory of
the electronic meter; and storing the information generated about the state of the meter

in the prepayment contactless intelligent card.
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the electronic neter; and storing the information
generated about the state of the neter in the
prepaynment contactless intelligent card. 6 BRI EF
DESCRI PTI ON OF THE DRAW NGS The aspects that are
consi dered characteristic of de present invention

W ll be settled up in particular account in the
annexed cl ai ns._An the invention 5 by itself,
due its organi Z2RIESADESCRINTIONOF THEDRAWINGS, |
met hod, jointly with other objects and advant ages of

itself, will be fully understood in the follow ng
description of certain nodalities, as it is read in

rel ati on wilh's aspectathatiarg sonsidered caaractesistiedf therprasgnt invention
the nunbers of simlar references identify identica
éff"gﬁ%ﬁte@?d WRER @artitHiar prepunt inthe anaexsdgpints. ddy dvaygrtheninvention
that illustrates the prepaynment 10 neasurenent system

&V Itepledye its RrersEstian As é/eﬁ/iaﬁ lifs Qpprageral medhatb dntlytwithodther objects
the present invention. The Figure 2 is a functiona

@9 GuARtRgesspiiselfs Wil dpepiub kadesstoad jir thedpiaying desasiption of certain
i ncorporated in an electronic neter in accordance with
angsialifess adt isogadiin yelation wille the deswingsi ihakate attached, hehich the
Figures 3 and 3A are flow diagrans useful to explain

HEDG ! Simitsh refgrencagidentify g%ﬁngia% SiepRnte. whessur ement

systemof FEigures 1 and 2. DETAI LED DESCRI PTI ON OF THE

| NVENTI ON 20 Trigureet ris "aceinpiitiad dsgramarhat dlstratesidiel prepayment
hereby, refers to the interchange of a command

BRAEREESh BY AN PT &AAroY it aseRsdancarwithes prefritacemagialitoof the present
the use of galvanic elenents (for exanple, the

4HSBIRL of a ohmic contact of the reader- writer

nmodul e toward the integrated circuit inserted inside

the card), MREIRIE Ris pHstonal Higoram kesimplifiegittilenkstohe prepayment
integrated circuit inserted in the card, is taken by
ShEeRJRtRIARrates g aneplagteniaietendn pecsrdancanithea prederoecemodality of
t he conmuni cati on and power toward these integrated

4G REReY INVeNiPen by the coupling. Therefore, a

contactl ess card could be separated froma not

constant dil 8¢ fitEeod agdpd el flonndiegramsysefud tas expainlthe operation

c?ntineters
of the energy prepayment measurement system of Figures 1 and 2.

DETAILED DESCRIPTION OF THE INVENTION

The term “CONTACTLESS CARD” as is used hereby, refers to the
interchange of a command between the card and a reader- writer module without the
use of galvanic elements (for example, the absence of a ohmic contact of the reader-
writer module toward the integrated circuit inserted inside the card), where the power
that makes function the integrated circuit inserted in the card, is taken by the command
generated by the reader-writer module, the communication and power toward these
integrated circuits is given by the coupling. Therefore, a contactless card could be

separated from a not constant distance of some millimeters up to several centimeters
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7 fromthe reader witer nodule and there is stil
data transm ssion between them The term"Intelligent
Card" refers to a card that its size is simlar to a
plastic credit card, with an integrated circuit

(m croprocessor, nmenory or dedjcated circuit), with a
reader that has the processing power to be used in

sever al a&pl ications, 5 wth ?r eat security. The term
Tigmyihedpadgr yrigrypeaule,and e is sfilll datg trapsmission between them.
sequence, b which it coul d deci phered a coded

conmand wi tTHEt!REN slatplliogat Gak deferfcio. a A thet fits size is similar to a

"%?ngering" as is used in the present invention refers

PESHY |Credipcardc withan indeqiige qirsUk(MisForraeessem suemenyoer dedicated

re L%tration of electric energy consuned by the 10

&gg‘r"t oIt Reearer fat has the rperosgRaMieh T be bsee inmsxprl aplications,

action of de-energizing the electric energy neter

WDIEEeR SeG¥HtYng of f the supply of electric energy to

the user in such way that the nmeter could not

regi ster tH&edem lﬁ‘@ié' signalure e digitalifkeyhemease a dhia isaguence, by

the tine that the neter is de-energized. The term

WhigHhE e9Wh deciphaled acadethepiamanthwith thensameadita sequence.

position of the neter in the connection socket, with

t he pur posd h§fermyitampeiig’ Ag iovsason e prgseridrvestien gsfers to all the

than what is really consumed. The term "Derivations"

ipstiigsIner ta ek e icapsymrtion regisarfionsi elechicraneray eanspined by the

resi stance placed externally to the neter, is done

Wt Mstf pose of that not all the current consuned

by the user passes by the nmeter sensors and therefore

it senses |'88steghy rApgoNNREPShaneats thep @ctierb it de-energizing the

consuned by the user, these bridges are gonnnnly known

|ef% 'O'WF%%@étef withut-cuiing o the surply oftedediiiq @nesgy fo the user in such

arbitrate anong cards in which depending on the

L& taat the misier @uid pet registes therfopswiationsof wseeav efdhe upgrsduring the

IS specified in the 1SO 14443-3A | SO14443-4A The

OMEsHiR theeeler &h dgranerares. aher Fay HRversieyst maammdo change the

net hod for 25 the neasurement of electric energy with
auirpleBesitRnr o dBenfiplee 4 i B, cannestiont Reckeb| with rtbei purpose of

nmeter is conpletely integrated in a single piece,

p&pgqlrptyigc@\r,e Qunting, Jess tansrgy than what is really consumed. The term

“Derivations” is used hereby to imply the bridge of minimum electric resistance placed
externally to the meter, is done with the purpose of that not all the current consumed by
the user passes by the meter sensors and therefore it senses less current than the real
amount consumed by the user, these bridges are commonly known like “bridges”.

The “Anticollision” term is an arbitrate among cards in which depending
on the serial number of the cards only one is selected, this is specified in the 1SO
14443-3A 1SO14443-4A

The present invention provides a prepayment system and method for
the measurement of electric energy with contactless data communication, where the
electronic meter is completely integrated in a single piece, totally covered and without

any contact with the outside environment. In accordance with the preferred modality,
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any contact with the outside environnent. In

accordance with the preferred nodality, 8 the

prepaynment system and net hod of energy neasurenent

reduces the installation cost providing an integral
electronic neter that allows the data comunication as

much to the user neter as to the energy utility

conmpany, W thout using the existent power |ines or
dRprRiRPRYRENOPYSte R PO H nBetheth ob gDerpiePRasutdraerd deiiudesrthe installation
MODEMS. Al so, and 5 according to the preferred

ifeakRTPYidieg apfintegal pleetsanic meter éhat iaows theedatm neranitihiestion as much
data comunication is provided through a prepaynent

AR R esyrmater gattadhe eseray iy | dogwany - withad arsingr the exxistent power
integrated in the electronic neter, where the

ilRBR T iCe@AtUNicatien traasBisaiPs eqdipmenty yiatasiditipsalMODENBeAlso, and
anount bought data and al so receives and stores

iAEHingt oofie raplerredtmedalities ablthes pisisenthiaventmnatiicoromthctless data
the neter as well as the neter tanpering that 10 are
tPHWYNGatiey IS proyided éhraughna psepayoient medelepla eontaxfless intelligent -
energy when the contactless intelligent card is

reRIPAMGERT. iIntegeatpd dip djeretectreyis treetenfwheaterthy iatelliget ¢de transfers
paynment of the supplying service before the

cifretiniptthe metsr the iampuat kenshhdataend dist eickivgeand stres information
This contactless intelligent card is reloaded in a
ghresthggarables phiheapreasation ofdbe Metermas well ap diee metdraaimpering that
of the enerqgy supplier. 15 In the present invention,

e t@npigred riapeingedate hase| dcthe i sippljerf ofoamarhy when the contactless
generating station over the power lines directly in

tHelligrin €ards isviechargagdl et Pregaymsant sysiemsaf engrayeliows tiepayment of
the meter to any conmmunication termnal or to an

458 evRpAYing egvicsrhaferetthatconsumptiosyesiag al ¢ankactiess intelligent card.
exanpl e, infrared connection, direct cable

dbimetaciass intelinend aweds irelpadad inonsaias eaint tetmiral oughectly in the
AC |i neé to control the supply 20 of electricity.

PRYEF eiagon ofithe eperggsueplier-npl i fi ed di agram of a

prepayment system for energy measurement in

accor dance It ¢he Heesanéfimentien, nibgatlieny regeivdse ther elsetnicity from the
invention. As it is shown in Figure 1, the prepaynent
gpaeiafing statieneavgy the aoweefiess dpedlyeinatbeyownars| metes and it is not
term nals of sales point 20 that could be located in
REesEaMHt fuicornast itam ragler & any @mnodnication| eoninehor to an external
offices of the supplier. The term nals of point of

sqHemeEnt Hat eyid ppva a6 fipk (for example, infrared connection, direct cable

connection, a RF connection or communication through a AC line) to control the supply
of electricity.

Figure 1 illustrates a simplified diagram of a prepayment system for
energy measurement in accordance to the preferred modality of the present invention.
As it is shown in Figure 1, the prepayment system for energy measurement preferably
includes terminals of sales point 20 that could be located in the central station and/or in
the collection offices of the supplier. The terminals of point of sale 20 are equipped with
a reader-writer module of intelligent cards 23, which could be of conventional type for

contactless cards or it could be one of a specific development. The terminal of point of
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a reader-writer nodule of intelligent cards 23, which
coul d be of conventional type for contactless cards
or it could be one of a specific devel opnent. The
term nal of point of 9 sale 20 has a comruni cation
interface 27 to interconnect iéself t hrough server a
21 wth a collect systemthat” nmai ntains inforned
aboué he clients' bills and of the information
SESr €4 NeR & sRMyERIsatoRsiBtepiace 27t tdntergepnedritseff fierough server a 21
comuni cation nethod wused in the interface 27 could
yeth fopolieglampitem et MayMaias Nofoened saheyt tthe dientsr s @d of the
net or.an intranet, or a dedicated |ink. The data base
yomation gtpreddp dhe data: basmrei afythe rsuppliespAersammunication method
bought by the user, the kWi neasured during the life
dped po theelpisrace €7 qaald) bey dor examplergbioual adWREEM using the Internet
user for its analysis and to take actions in place of
L OBAR FUANEL O pidedisatediiplnihe Fetagiasei22ealsp willcaiere the quantity of
communi cation as well as validating the 10
PFeRAYMeE YR brugkidyithe user. etV ibeeaswad dhdng bedfaef themeter, as
point of sale 20 and the server 21, the prepaynent
Nelasnine dameerindgdoneddstie aisehtor s [analypis| anddo daksangtions in place of
gecurity Jrodul es 24 and 25 that, as is observed in
heyBRYY Utidies cOMPRY-i nstal led as wel | in the server
as in the points of sale. Preferably, the security
modul es 24 T8n@'4de) By FRfEIre epRIPPPRISaHQSN agnavell as “validating the
Seencrﬁptation functions for the data transm ssion
IBPRRERIOBRCRAtOD PF dataihebvessy thedanmigal ob gpint obsale 20eangdhe server
for .exanpl e by nmeans of the use of digital keys in
v%ﬁ i &F P au%??ét WSiem far §RegY deearursperEdvitl Hedudsh at prir of security
use fh%fCh di%ital keys, so when data is transmtted
fesieshet eed wpibdt. 8% isHBhservesk indigues { oarerte henastalied, e well in the
and vice versa, even when the transm ssion of this
§518" @SN dhe@ointt et sdpt Beeferahlys theasecuibyumadules 24eand 25 provide
deciggﬁred I f the deencryptation keys are not
&0SPERPR ang Heencrynaian fbaefionae the daladransmissins between server 21
Rerninal int of sale 20 and the prepaénent
[

al of po
bt armingh of Pg'aF ' $3e 40 femexamnle byppeansnef becsei efydigital keys in
dule 24 by the use of digital keys witten in the
i%fi\ tﬁ?g’@?ﬁ %@é}wlng?enﬂwe% trongh Be wsa af sughdigitaldeeys, so when
pr %u ges the security of the data for the transactions
PRk 's draasmifigAdraRy therepipak & oIk 9§ salateyarr jes servar and sice versa,
witer-reader nodule of intelligent card 23.

and | = .
BYeR ¥hep e trRMisYAR oF thie data) Gauld be Huercertad dthissdaagvould not be

the el egt.TJ' gni c neter 18 al so ]
deciphered if the deencryptation keys are not available. The transmitted data between

the terminal of point of sale 20 and the prepayment intelligent card 15 are encrypted by
the security module 24 by the use of digital keys written in the intelligent cards 15. The
security module 24 also provides the security of the data for the transactions that are
done by the contactless intelligent card 15 and writer-reader module of intelligent card
23. Preferably, the contactless intelligent card 15 and the electronic meter 18 also
include the encryptation / desencryptation modules installed in their respective
microcontroller or integrated circuit (IC) for specific use for prepayment systems to

perform this interchange function of encrypted information. In a particularly preferred
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25 include the encryptation / desencryptation nodul es
installed in their respective mcrocontroller or

integrated circuit (1C for specific use for

prepaynent systens to performthis interchange

function of encrypted infornaiéon. In a particularly
preferred 10 nodality, the encCryptation nodule of the
electronic nmeter is located in the mcrocontroller of
dAnosfalityayihenencypliation weflacel dbe electionict metateisgylocated in the
supply shut off or could be in the Reader of the
mﬁfg&e@trOélgrsOﬁ hR'EPRYIRHICORER @ontantiessinardrwite abergy shpply slout off or
or renovating the electric energy supply service, 5
tRElddedp fie Redder of e copiastess mﬁeﬁgemtw@f@. | an

el ectronic neter with the prepaynent system of the

present i nféHie HAMEAL efirinerreepdvating theselectlio eaerdy wilpply service,
hand over a reusable prepaynent contactless

ith 8neroy Eiiftties spapamy willénstallan eleettenic metar witbrtbeprepayment system
amount of kWh prepaid in a point of sale 20. In a

¥ dhex Presgniisyantanyin fhﬁ@qmeeggmmerc‘tﬂ]aadzwilébsnd over a reusable
intelligent card 15 will be personalized with the

iRReRYMENT epntagtispe tnteligenhearddfurgvieds lpadedi@ith certain amount of kWh
m crocontroller, such information would be the nunber

oreRAd d} a pQiRk plasale Aindera preferred medelitys tHeoprgpaymentecontactiess
card, security keys [for exanple: digital signatures
agelligent caud 15 will bgpeerpenaliged with the iMormatgretored in the memory of the
encryptation systen1gsuch way, that in the preferred
rpiarReertfpller, sugh jpégrmagon, wewldiber the rurnkergif metere contiagt number, last
amount of prepaid kWh and a B, that could | oad and
dialecpllpading dhe card. sarvlivtkeys [erep@implewigitah signatorssoas well as the
the card], or a triple 15 encryptation system DES,

specified intbe Mifaes© praynriatiprapstenatsach amyurthatdl therpsplemed modality,
kWh to be transfer to the neter by discharge. In a

G ke:isiusee Jorslisehargingcesigitaameynt of Reepaisi IV b @od ardIthaticould load
menory of the prepaynent contactless card is able to

20 YSAREpes £otdn amaust phtrenaidy KMBY it adsasjort ¢fethe card), or a triple
el ectronic neter_regarding the ener consuned by the
FEENYPIRUPT SYSteMdES fedc.hfanmquat ﬁfsmrepaid%vh Hetapameunt of prepaid kWh,
tanpering. 20 In order to start the supply of energy
tpPeyEansiel o the metert by dissharget Inegs pareepry mesferred modality, the
intelligent card 15 near to the contactless electronic
MAsTeFoRtAaemeRmony ef the peepayriest eeniatieswchrdeis abfe toradmit and store
el ectronic neter wll validate the prepaKnent card 15
aarmation |gegeatachby) ée: eledranic metesdegardingythe gaergmonsurnéd by the

prepai d kV\h_bou%ht. The determ nation
user during the life of the meter and the meter tampering.

In order to start the supply of energy the user will place the contactless
prepayment intelligent card 15 near to the contactless electronic meter reader-writer
18, this reader-writer of the electronic meter will validate the prepayment card 15 and
will discharge totally or partially the amount of prepaid kWh bought. The determination
of the total or partial discharge of the amount of prepaid kWh bought in card 15 to the
meter 18 will depend on the value recorded in the card regarding the amount of
prepaid kWh to be transfer to the meter by discharge or when the credit is minor to this

discharging value. In the present invention the term “quantity of prepaid kWh to be
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of the total or partial discharge of the anpunt of
prepai d kWh bought in card 15 to the 25 neter 18 w |
depend on the value recorded in the card regarding the
anount of prepaid kW to be transfer to the neter by
di scharge or when the credit z mnor to this
di scharging value. In the present invention the term
uantity of prepaid kWh to be 11 transfered by
&Paéléf?é?fbéy dischardsr dsiét RieApigEmingdnamuUNg defimrst byihe iser or by the
user or _hy the energy utilities conpany, |ets say
{GREroY% Willies, comranynists Bevbtat thig pumbgrarowdbe fifty, whereerd is placed
near to the prepaynent neter, the discharges will be
dreasly By %@WW”E%@%tthﬁH%h@fﬁQS Wilrhn@ftS0dTy 3t dyhiekc&mtiwhen the
remaining in the card would mnor to 50, in this case
vﬂ”[‘?“”é@f Br%ma@cwahg@@amﬁ@ Brihe card, weild thinorateoStin dis case will be
prepai d fromthe card to the neter.
§1'§ﬁ9?f9§iqet695q”§lfeé¥ oh theepmayRicofargPaig KWWe . ivputie odrd to the meter.
prepai d kWh, the contactless reader-witer of the
niEsftangously| eragften Id'sﬁh%"glnﬂf Benamount gémeenaicedkVWy theecontactiess
el ectronic neter ?ardln t he energy consumned by the
Jeeeravritensy ﬂw@etqrwi lgpd athéenptosnation ganerated by trecelettrumic meter
neter tanpering. The electronic neter 18 wl|
dBPRTPIRG4Ne §nerek prrsumed byt e sisprduringrtbe life of teometeriimthe card and
apout the remaini ng anount of the supply of the
phe gister lampeting: o herflegipnicometen d 8l cortinuatly displiaw in fte screen the
r%%ht tinme to a termnal of point of sale 20 to rel oad
fraRiion ghrpibibe rerpaining: ameyry ehthecsaipgly 105 theTprepaidratgatrid energy so
o& poi nt of sale 20 accepts, reads and wites data
tIBRYPE SRHid OPdinthe ﬁ@@tp%i?ﬁéﬁta fermisr| pigeeint efasale 28 to reload to the
specific for the ment system of electricity
ﬁ&ﬁ%ﬁ?ﬂ%ﬁ%lﬁ%e"%nﬁ §ar6r WZ!UE eyminakbobpeigt ahsae 2thacaePts, reads and
ier. As it was nmentioned, the card can be
f’%%cp@aa itAWardpane il 3 aprepaymenjuintelligest dasd 15 specific for the
di scharged the data gathered by the card about
SERAYMSNE SYFRTR electRgiyempasusement as is prdlechst by s praggam of the
so it would be revised by the ener?y utilities
SURPliSRyAS NE@StBeRHoRad. the Cawpam beyreleagied ive peit @psale 20, but also
amounts either in pesos (or any another currency type
d%ﬁ@ﬁ%ﬁrﬂ@d e daia gathermd W thescas laboutseledirairic maker t o/ Haverit sent to
it conmuni cates back this 20 transaction to the
§'3—>‘? 9@? bage ¢ sp ffavailhbe revisegmytthe eresgy Ltlisies 6pmpary. The terminal of
storage in the data base 22. However, this
ﬂ‘?f"tSr‘?%a%al'%r?Oa@quPtﬁ 3MogBlsr Biter 118 PaFOB Her mngpanatiart currency type
telli ent card 15 so the user discharges the anount
PRRG PHtheVgPUNHY X ae Wab@Ern kilowattsfinyr @n@dt communicates back this

transaction to the server 21 of the supplier of the service for its storage in the data
base 22. However, this information as it is recorded 15 in the prepayment intelligent
card 15 so the user discharges the amount of prepaid kWh in the meter 18 it would be
in kWh form. Therefore, the screen of the meter will display this prepayment
information in kWh form.

Figure 2 illustrates a functional electronic meter diagram simplified in
blocks that incorporates the contactless prepayment system to control the supply of

electric energy and obtains relevant information of it, appropriate to be used in
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in kWwh form Therefore, the screen of the neter wll
di splay this prepaynent information in kW form 25

Figure 2 illustrates a functional electronic neter
diagramsinplified in blocks that incorporates the
contactl ess prepaynent system,o control the supply of
el ectric energy and obtains refFevant information of

it, appropriate to be used in 12 accordance with a

FACEPIERN R WHD PaPliefsfregt medlity plethernresent énmention. Thieeenergy electronic
energy electronic mnmeter 18 with prepaynment includes
dRetel & mith Bicepypente Dslndeseait aleatiic ®newy meepargment card 9, a
control contactless card with energy supply shut off
PAPRAYEIENS ChRNG! enfastessstaid Withgensrdy sunmlyshu fiptard B, andevice for
an antenna 14. 5 The el ectric energy neasurenent card
shuliep efepergy el gyandanaiterneett. nodul e 10 t hat

regi sters the electric energy consuned by the user, a

m cr ocont r diNeeelectrict gaeray ontmesisgrenent ogasd at Soimafdeshen energy
ener gy neasurenent nodule 10 that has a flash nenory
trpeagupraentieoquig AP teatireaisiers theeelpetdp gnerge| avosured by the user, a
energy that is discharged fromthe prepaynent contro
dBistosenirelies 1d dbat ntrals thelapeeation 19é thenpaergnimensurbent module 10
generated in the neasurenment nodule 10 regarding the

helrhpp & Bastumemony ta sterelibe infoamationpftthe prepaisk eledtfie enendy that is
the neter tanpering (for exanple, disconnections,

i HRrbReg feom ther repareensfconierliopatactiess, casd 8. ys well iaguihel information
crystal display 13 controlled by a mcrocontroller
t9FREraRSipI tay cagwsRgnbrerle I eaartieg the eaeigyfaonswmeadhy the user
of the avail able energy previously paid by the user,
VIHERY drsumgter fifepandethe eipderdempering dersgxerple. ofscpmrgséions, inversions,
kWh fromthe 15 contactless card 15, and speci al

iMELGRO BRrivalians.iatel) adifd oryséal gisplayt B3 goniotied hy agaictbcontroller
near the meter to start the discharge of the quantity
dhatslisnaysdanceng olea variablase Hednigemetidreefdhe gvailablecanelgy previously
for the neasurement nodule 10 and the mcrocontroller
PRIGPY theeuaiewhen redd uit deedischasged e duastity s mgspaid kyhefrom the
wor ks when there is supply of electric energy, it

vopiestiess ¢asd t15f 8hd shecialduformatinethat indicateis she us@tto place the card
supply failure, tine enough to back up the information
cﬂeaént%;e eMetegytor pianis e idisehargre ob e quaptity comremslid kWh; and a
contactless card with energy supply shut off

independent feeding source 12 for the measurement module 10 and the

microcontroller 11 of the energy measurement card 9. The energy source works when
there is supply of electric energy, it works at most for one second when there is a
supply failure, time enough to back up the information of any energy transaction.

The prepayment control contactless card with energy supply shut off
card 3 is the main module entrusted of detecting and validating a prepayment card 15
as well as controlling the prepayment system and the energy supply to the meter. In a
preferred modality, the contactless prepayment control and energy shut off card 3
includes: a reader-writer element of contactless intelligent card 8 that also has a
radiofrequency generator, a microcontroller 7, a cross zero detector of the AC voltage

supply 6, a controller of the of the supply cutting off element 5 and a feeding source 4
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card 3 is the main nodule entrusted of detecting and
validating a prepaynent card 15 as well as

controlling the prepaynent system and the energy

supply to the neter. In a preferred nodality, the
contactl ess prepaynent control.,and energy shut off

card 3 25 includes: a reader-@?iter el enent of

contactless intelligent card 8 that al so has a

PAIDEPHER 6383 JBA BFeRayMenhearitiol erntantiess Fard with epesgyosupply shut
zero detector of the AC voltage supply 6, a

HntFe 13 ret BhvaysHe leakingntor augnsiactiesr pieRgyoemnt edréfdnsinge it would
and a feeding source 4 13 of this control card 3. The
pYaskayere MUCKoPRSTRY It Gt AReerplls thehrigl rafelh dene sgytheuperrgh of the
shut off card 3 not always is |looking for a
FHPRABIENE S A IPIHPRSHES & EeMasersndsevereminutewul d  wast e

too nuch energy in an operation that is rarely done so

t he search THe Tepeer-witepalpment feragantactiesm prepayent card system of
few seconds every mnute. 5 The reader-witer el enent

fiBe RESTRNhJRVYeBYRN previdementa disstavay sthenintsmatidre of rtes emepayment
invention provides, in a first way, the information of
t'%"'ﬁ?@@%ﬁéﬁﬂo aj iceqgontjeller 1d zafdhe slectsonic meter 18 by means of the
m crocontroller 11 of the electronic neter 18 by neans
JPICEGRNrQUEE ¥ oo SReNdewvay:. the feadeswritarcelement foheontactiess cards 8
reader-witer element for contactless cards 8

rexjiescife infermatios ofiie isresontrelier il ©f dreometesl1Bdeward thé intelligent
the neter 18 toward the intelligent 10 card 15 through

RIS 1R Pebinis Bigregontrolier e The pamIMUigatiom obf information among the
inforpati on anong the contactless intelligent card 15
SRatactessniedigepintard st id the ¢lecteppisemeter J8gh denprihraugh a printed
circuit antenna and one inserted in the contactless
Frephanienta ang eng ivperterbinnihecgontastiessofrepawment epeg (of tite meter and
cards 14 and 17, respectively, which are sensitive to

tohether pigPaYPeyuedy E"arﬁmdi A7 whespiectively, t whink nqret edensitive to the
Preferably, the reader- witer elenent of 15 cards 8
iradighiequeney pand én which @re tremramitterd tRsefierabih thepieaden vwitesfelement of
a contactless prepaynent card, interprets the

CEFtat ifisanintagiated GifEwt thak detepis dhriprasance af @ coatadtiess prepayment
generates and sends a radi of requency power conmmand.

RIS iniftPesth hereomnardsceiibe certactiess repayinggt cardanthgenerates and
of radi of requency power sent , being the

S£0HD A rajRiERiENEY BeleR epsnaand. dihist adenna Healsp espturesdthirehanging
the standard | SO 14443-3A, and even the specified by
tREMINdst efntpskicirensencysraer aer . RAPgothrefadiofrequency transmission

radi of requency transmi ssion of data protocol
protocol the specified in the standard ISO 14443-3A, and even the specified by the

standard I1SO 14443-4A or any other radiofrequency transmission of data protocol
appropriate for such objective.

The reader-writer element of contactless card 8 generates and sends a
radiofrequency power command through the antenna 14 to the meter 18. The
changing command for radiofrequency power perceived by the antenna 14 is caused
by the presence of a contactless prepayment intelligent card 15. Upon detecting the
reader-writer element of contactless card 8 the presence of a prepayment card 15,

reads and transfers the prepaid amount of the contactless prepayment card 15 to the
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appropriate for such objective. The reader-witer

el ement of contactless card 8 generates and sends a

radi of requency power command through the antenna 14 to

the neter 18. The changi ng conmand for radi of requency

power perceived by the antenna, 14 is caused 25 by the

presence of a contactless prepaynent intelligent card

15. Upon detecting the reader-witer elenent of

SOHOSERTQUEE. 7o dreyiRisy Meifispine Red wlidationy epaapreeritS burareans of a

15, reads and transfers the prepaid anount of the

@8ﬁ{yg[ﬂllpg§sd%nglp{ggﬁ%rhpf thig pader-wiiter pkcondactiess cards 8. This means,
i crocontrol]er 7 previous verification and validation

g?pe BT YPIEON Y degpsRyRtalpn oduieqf s waremweter of the contactless cards 8

deepcryptation of this reader-witer of contactl ess

VEF 'd walidategyiadigital sigaatrrs iptinfeireation stored in the memory of the

deencryptation nodul e of the reader-witer of the

d@ﬁ&oae%tP%@g ot Hr @& specifiepse fassPrapRyMeticatdse$S ¢f the card 15 as, for

digital signatures the information stored in the

FEATPYE de rYmREr oeBWieEbNyBperp fast datsf ofslpading itee garg, security

for prepayment cards 16 of the card 15 as, for

é‘%maég,) ot the. ABPwH dhprRsid KWBslafa Guaniifviol preppisisWi de be transfer

gf Ioadiqg the card, security ke¥s,_data of the, _
ProlfmimeIer By Siseheroruicad is tfimetiey innobreieddandmmalidgted, the

be transfer, to the neter by discharge, etc. If this

IR AN todsshargrotheyampyntet the Prenaymeat étormatien of sagkb5 in the

n't di scharge the amount or the prepaynent
ﬁ%%%PﬂﬁfWﬂﬁrUg card 15 in the 10 electronic meter 18.
Once verified and_validated the contactl ess prepaynment
card 15, t¥cedyyrifedandn@lidated dhel conmgiessopreppgment card 15, the
2% ctric ener supply_ is discharged fromthe

QtihePeenaid @maugbief teeyslecine egerghesuppbicisr Fischateedyfrom the

neasurenent card 9, through the prepaynent contro
Capigctiess intelligentirard (13.¢q theceleFiBs gyerion Argaserasmant carddd.ghrough the
is in charge 15 of reducing the anount of energy as
REFRAVTEN] Fatigd garda, WhBFIRGIRSia SNeTGY GeAsirament grsd  is in charge
k@%q{nati n of the amount or the quantity of prepaid

equeing: the @NqUAt phenareas Well Asrte user isi consemingriblin general, the
1% of the electric energy nmeasurenent card 9 and this
HIRTRRLGA 819 @Pount oF &he Ghankityrferesrait khris Blareryintthe flash memory
r?duction ohﬁthe prepai d anpunt of electric energy ,
Sipprgrocntrofiey dderof c Bifs plerionenategn Mmeapdement qaRd 9 and  this

consum n% . . .
microcontrotler 11 is in charge of controlling the reduction of the prepaid amount of

electric energy supply as the user consumes one kWh in base of the consuming
information sent by this energy measuring module.

In an alternate way, the relevant information about the historical data of
the meter that will be recorded in the contactless intelligent prepayment card 15 would
also be stored in the microcontroller 11 Flash memory of he measurement card 9.
Therefore, the interchange of information between the electronic meter 18 and the
intelligent card 15 is particularly done by the microcontroller 7 of the prepayment
control card 3 and the microcontroller 11 of the measurement card through a serial

interface. In other words, the microcontroller 11 is the element that stores the



10

15

20

25

20 information sent by this energy neasuring nodul e.

In an alternate way, the relevant information about

the historical data of the nmeter that will be

recorded in the contactless intelligent prepaynent

card 15 would also be stored1gn the m crocontroller

11 Flash nenory of he neasurenent card 9. Therefore,

the interchange of infornation between the el ectronic
feieEpatiog in iy Ffash memeny; whilg misrrcoptiplier Ystects the presence of a card
particularly done ngthe m crocontroller 7 of the
p%e‘ﬁé?ﬁ?ént{‘e dagheiontd athg Hesharemesy i theomisreqontrpéar ti1through a
of the asurement card through a serial interface.

157718k WiGTage i AR FRade B Haia|of dhe prenayment caldeiteribrough the
thq% stores the 15 information in its Flash nenory,
VAR fc bRt rEPRMPent gedseBt and merksy as difeenestiary to dransfer the
15 it reads the data stored in the Flash nmenory of the
AOrBRR B! PRg system e eghes: serial interface and it

al so reads the data of the prepaynment card 15 through

the readed™ @y gierngling ﬁ@dﬁﬁép%fy neregantgventioandhe prepayment
works as jnternediary to transfer the 5 information
FYERMHIRE eleplic anetay milerobmerntagtigss mtelligest gandiingudes an automatic
nodal ity of the present invention, the prepaynent
SyRPl AT elsctric) eergy shultiner ¢ff demisestostheyisen#e.dB t pargieular reference to
intelligent card includes an automatic supply of

e'ﬁ%? % WNERRlS $POWR 103t they PespRYMEN; eantrobcard ealspsiaeludes ajgross zero
;&yticular reference to Figure 2, where is shown that

t9eLeqiRr R gipRkicenetatd 3nd 2 Hontralles supply Blidttirg aff dpves 5 thatananages
10 det ect or of electric_ener%y 6 and a controller

Qugpiise BaLhUhgT Jieestabliskes ghe saerlyvehaprrsy 1alnjewreferred modality
Hﬂat shuts off / reestablishes the supply of enerq
19 1F preasinventinn dhe migrocestrollens” gf kieaRePaymeast croio

:H?cr ocontroller 7 of the prepaynment control card 3 _
WRENUCH SIFHICRNEEB & (afictochre faysUmed Ry the gserebessnseiiteigads this
by the user because it reads this information from
t'%@”@?‘é’@tffq"&”@lﬂ?ﬁyc RRRIEY MeReweMeat eard. 9.THwrefpes: aicrocontroller 7
m_?rocont roller 7 15 will control the supply or wll

A, porsFal therruipaly < il $hut RE thp clegirie prergy &g thegiser 19.

Typically, the electric energy shut off to the user 19

wi |1 occur WRIEAN: e elsGHE eaeioy shrbefhio e useer §yvilk pesus vhen the
in _tlflﬁ%el ectric enersgé/ measurenent card 9 of neter
Byallghyg,ampunt ol ggergy siared Briba erastriceanergy \waasHreameens garsl 9 of meter

t ero. The electric ener
1%, %hat is read by microcontroller 9,ywould be equal to zero. The electric energy

y 1.
cark3 knows

supply will be reestablished when the available amount stored in electric energy
measurement card 9 that is read by microcontroller 7, would be greater than zero. All
the time, the microcontroller 7 of the prepayment card 3 will read the available amount
of electric energy for the user from the energy measuring card 9.

The shut off or reestablishment of energy supply is provided by a controller
device of the supply shut off and failure alarm 5, where the supply shut off
/restablishment device 1 could be, in a preferred modality, a relay. The energy supply
could be shut off by the relay and failure alarm controller 5, this controller 5 has the

function of opening as much as closing the relay 1 when microcontroller 7 requires it
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supply will be reestablished when the avail abl e anount
stored in electric energy 20 neasurenent card 9 that

is read by mcrocontroller 7, would be greater than

zero. All the tinme, the mcrocontroller 7 of the

prepaynment card 3 will read tq§ avai | abl e anount of

el ectric energy for the user fromthe energy neasuring

card 9. The shut off or reestablishnment of energy
{ropeYy aishubeiho Reingy comiptd: dhe eentralley b ogers ot ¢leses the relay by
supply shut off and failure alarm5, where the supply
JREAN §q SObe State JEWER 2stentihaasin and feibie @nergy alarmacontroller 5
preferred podality, a relay. The energy supply coul d
[SospMcesrthe mIcropentiolera) if #h ilkeg pfienergll haspewived olhiseis aware of
5, this controller 5 has the function of opening as

iR Fledic PRRBn Jaiuies P¥| aprosswirsn datesteicBnse ol takes the necessary
requires it 16 through a shut off or opening commuand,
tAReELlRRS 8Nd dhe infermatian (roes| ned gt tlord dusingyanyyfailpneasl e electric
a solid state device 2 . Also, the relay and failure
SHEPYyALihgsefedeasiase fed bysthe feedingisnureed. t he

m crocontroller 7 if a failure of energy has occurred,
this i s and/kenothe miceoconieler 7 readsrtgat amiavailable Byornt of energy
Cros ,z%ro detector 6, so it takes the necessary 5

SEUES N 18 Siecicenery Magsireraentsiardsaual tozergethis roistocontroller 7 will
during any failure of the electric supply. Al these
§&0¢ @e%‘uégfé cepgapg @ He ofdbeirelay aedifailureq of gesay cortrol 5. The relay
nicro$ontroller 7 reads that an avail abl e amount of
ERergiHre & GRewyi ontraleS dNciidesi & misresqjrotierakiot shewn) that bas three
equal to zero, this mcrocontroller 7 will send a
ﬁ% INGPOTE GRWhEVQ BXit PRItso OnerriterigaReriaefdhe aicragentisfler serves for
3%ﬁ2$% control 5. The relay 10 and failure of energy

t4tige thatitRhoyidedoss the riacefihudingaff errappking\af enelgat!. Another

has three entering ports and of two exit ports. One
&‘?feé'f‘ﬂ REoh ihe rprcrachBtrotier peiventa ipficatingsibihabk sihed open the shut off
indicating that it should close the relay of shutting
&f SUBPYBE pp Py BREFIYreldM el gyhile. thalasthenterirg peitj af ghe apicrocontroller
of the mcrocontroller serves to indicating it that it
licates Bperossrere At ingr 1 (it regansu byt ergued otinerapuit ef agro volts),
]%?WMile the |last entering Eort of the mcrocontroller

e corpmend dat insicatesdhe crssdhiaagh e isq indisates, theypolatity toward it

round of the circuit or zero vqlts?, the command
?‘ﬁapf%ﬁ%ﬁ’ ther A supRly-dp gher wRrdsulis et enteringoparhigdlicates $he moment
the polarity toward it _has crossed the AC supply. In
dthrarihGehass hanmbacomesposityeeyit et to iheciesikeghatiis the ground of

nmonment .
the prepayment module card 3) and vice versa (the phase has become negative with

regard to the neutral). This function is given by the cross zero detector of electric
energy 6 (this is a level detector circuit with an histeresis carried out with Operational
Amplifiers and a voltage divisor), the zero cross is used for two purposes: one is when
the microcontroller of the control of failure of energy relay 5 (not shown) detects that
there is no zero crossings then is inferred that the supply of electric energy has been
suspended and that will generates a lack of supply of electric energy in the prepayment
control contactless card with shut off of supply of energy 3, in that moment it sends by

one of its exits a command to indicate to the microcontroller 7 that must keep the
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when t he phase has becone positive with regard to the
neutral (that is the ground of the prepaynent nodul e

card 3) and vice versa (the phase has becone negative

with 20 regard to the neutral). This function is given

by the cross zero detector of1?Iectric energy 6 (this

is a level detector circuit wwth an histeresis carried

out with ﬁ?ﬁéationa[ Amplifiers and a voltage

FPOYERY | IntoFBatiasy for # 6'ws goad wpertippand iRy nstilqesingshe traesactions
Is when the mcrocontroller of the control of failure
setathat ifgould beipg sarryiag odth dhm peepadasrrosehiathe fumsion of spening and
no zero crossings then is inferred that the supply of
&asigrthe rlaw i eglosaskihisoslay shpelddeeeivna commang dfldirect current
enerates a |lack of supply of electric energy in the
Bpgmww itscativatin t%mtr@{st, lagd go dgr dPPRhedh itshust al$d reskive a DC

supply of energy 3, in that noment it sends by one of
icPgIMEnd; Subin @anfrERTEe e ite e eeremeand thes clases dcemta adtivete it upon
7 that nust keep the 17 convenient information for

idetectingn theo g8ropersing end Ratgrifyoef theteldctisssupglyt ¢feAC, one could open

transactions data that it could being carrying out.

TrrerelayciMatingrpealid state deeice @R atHieorthe polapirif the pivase is negative in
closing the relay 1, to be closed this relay should

req e the periRinrndoslosing dicky egivaling th¢ BOjd istatavdevice t2swhen the

activation termnals, and to be opened it nust al so

PEERR (PaPositive in; regandriththemautrah Qmthernpstrely, wagn tthe trigzocontroller 7

command that closes it, so to activate it upon

deddscan Apilablie amaupt e epseyngreated thast zarp. isghictdsentroller 7 will send

el ectric supply of AC, one could open the relay

FcBHRPHING §OAMSBH | P deatmicrerantrotier2gf thaaglayhandotiilare algrm control,

of the phase is negative in regard to the neutral and

Wiy cjivetes Bhe selid $tats dryicend of dhe eneronreradevse detecioh@nduring a

the phase is positive in regard to the neutral. On

PRE1IS Hre axde. laﬁ@ﬁ"d{ b URderpigne itatahe skpply sbutrefbard anergy failure

avai | abl e ampount of energy greater than zero, this
RFMoeVOHRY device75 \gopId kesingorparatemn gismealiceardeandike @n additional

the mcrocontroller of the relay and failure alarm

ditipn P! theproRoniEaliey 410k e ¢ratasgpsiprepayreentend emeryycfupply shut

the energy zero cross detector 6 during a positive

Ioffif@r¢ycle. 1t shoul d be understand that the supply

shut off and energy failure alarmcontroller device 5

coul d be PadbVBBPERERIShMgNtenRed) theaindeligent icResl 4% will be reusable

addi tional 15 function of the mcrocontroller 7 of the

oA sRet il g5el mgire iftmeans kit giust bppsgd dharly opefspecific meter.

Ql%[adlntgﬂigent card includes a microcontroller or circuit of specific use in contactiess
prepayment cards 16 and an antenna 17. The personalized information of the card is
recorded in the internal memory of microcontroller 16. Preferably, the intelligent card
could be of the size of a conventional credit card and still being in the standard 1SO
14443-1, 14443-2, 14443-3, 14443-4, although this is not obligatory. Likewise, the use
of contactless prepayment intelligent cards in a prepayment system of supply of
electric energy for electricity meters of the present invention has three main functions:
1) discharging the amount of prepaid kWh to be integrated to the energy electronic

meter; 2) to receive the data of consumed energy during the entire life of meter, meter
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As it was previously nentioned, the intelligent card
15 will be reusable and specific for each neter; it
nmeans that it nust be used in only one specific neter.
The intelligent card includes a mcrocontroller or
circuit of specific use in copgactless 20 prepaynent
cards 16 and an antenna 17. The personalized
i.nformti o e card i.s recorded in the internal
H%WB?V‘%?UCH@Er%%?&ﬂt“?%‘PP%rm‘ﬂ%s'O’Fﬁ EPePEaRepCe Bhgervations, without the
|ntelll%gﬁt card could be of the sjze of a
JERESHY PHRALNY 8redfler OF McarPerRiing sePistirates apd exprasive systems; and
3$?ndar%flso §443 1, 14443-2, 14443-3, 14443-4,
giHies and mrRhagiRlwastiBg ¢ theimelgi-se, the use of

contactless prep intelli ent cards in a
prepaynment 8 é?ﬁé’af H?ufﬁfﬁpﬁyrﬁ? ntaystemeet ?'PE”'@@@P@)’ t;yopontactless
electricit ters of the present invention has t

Taplioriceidstdie preper '@Yﬁﬁ‘él?@|'%§a?%t°éhﬁmﬁterdhr%%ﬂa¢ gontactiss
V% to b |nt rated to the energy el ectronic
ﬂeeaa”tegis t%ﬁataa%ﬁsg S LR sbs Pt cRETes out the

entire |if et er t anpering such as

fPstdinnR &f dst?gt'nq ﬁoerelutﬂt@gaﬁnaremaé@entear f as well as controling the
deri vati wi t hout the nECESSItX of hiring a reader
&Feﬁ%gtﬁng&w%%@” SHRP 1 Gf centesay dhd "ei‘ﬂﬁéﬁrleéC%%V%Q'@ﬁsto the flow

apd 3) H} avoi d failures and mechani cal wasti
tcﬁaegr?f@tg IqUESH FePRY i ¥h, Nt RePHH %tﬂ%fytt@ﬁt t@%xé‘t'éfﬁf:@ttm"ef 7 of the

eIe I C ener y contact| ess |nteII ent cards of
B S S Lo AP F 208 ol e

t he cont ctI ess re ment control contactless card _
TRV BT YT S RRGE Grientioas el 73 B8 ninalons regarang
erations qf detecting and validatin r epaynent
3@‘? Brepﬁéﬂﬁ\%tclte“’é%e%'@ﬁtef 313,. RigPayeent ﬁﬁré*p neé%méﬁtaﬁf@ent card
uppl y, of ener to t neter in accordance to th
551 4" BRs,GPaing %Q/enﬂ?@hpe%fa@ofaﬁ@"me rtﬁtapfptaﬁtm@moantro"ers of the
maé the mcrocontroller 7 of the 10 contactl ess
tﬁ Byment control and energy supply shut off card 3
and it contaggO t he repa nment system of the present .
i nventi on "Gel PeRIRGh e themAnRieht PBRs FasRaKesailpn  functions,
the pre ment. het we en meter 18, prepaynent card 15
IHGoRRFJyT realiplAsn the apammenicalan rebanporindufnaien it wil
mthe rest of the mcrocontrollers of the

g{@?er at |I oag%fvﬁ H}ee”B%@F?mTOH@r 1A cang) fopfigures,dhe reader-writer of the

cat{ﬁn functlg .
con actless intelligent cards 8 so'it would works in accordance with, for example, the

standard ISO 14443-4A. Once initialized the ports and configured the reader-writer, the
microcontroller 7 reads the data stored in the electric energy measurement card 9,
such as the client serial number, stored kWh during the meter life, disconnections #,
inversions #, derivations and accumulated energy during the presence of derivations
(the serial number of the meter will only be read in this part of the program because
this never changes). After reading the data, an internal temporizer of the
microcontroller 7 is initialized so it generates an interruption each 70 milliseconds so
this microcontroller 7 does a specific task. Microcontroller 7 then is set on inactive

state, it means that stops doing any task and goes to “sleep” to save the maximum of
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m crocontroller 7 initializes the comunication seri al
ports wiwth which it will communicate with the

m crocontroller 11 and configures the reader-witer of
the contactless intelligent cards 8 so it would works
in accordance with, for exanphkg, the standard |SO
14443-4A. Once initialized the ports and confi gured

he 20 t II 7 ds th .
SBT3 D B0, S, i
Cnl}arté? éxfnqu\gcl:q%%aryg%)gs%grm 2!&? EBF9Y #xtlhtlsq-tsgpggp@%gﬂylgc%éoﬂgmlIer 7 could
paceunul a durij ng .the presence

%?‘Wdé‘?’f’%@? B Tt BlE oK 50 Seribton b fie Mgz or by the

Rty ?3@3 i g Rl Bt o e
SPgrrﬁ)oorlz ﬁmcr troller 7 is initialize

Pmsg 8P%tf°és°°8ﬁ‘° o3 e d’Y' NORNRIGK 1SURRYY rshp P@é‘cbﬁqwgltmg for an
f t
nerbish. Psim BRI ler i oega i aondiliet how Pagic i ime
2‘232% he. rabIsnE SAne Briglign e e °r\%f’rféa%op E{a%%a@ﬁc@lock %)
TBRECENH RN 7oRaES t"ﬁ%cg@éi‘s”qar e e S ta ba{qnp,etqféee meter, the
SR YRR b of R ap ey GRMEre, et an
ATIEBRNS Bl . T{qeweé‘%s‘?tre{q%%%h?n&rﬁ%@%pfw éertur‘%s&p the inactive
paq § rrent control cont ess.card with energ
s?up%ﬁy’séﬁ‘g DY M”Frngﬁger SaAItG el A i EHP P gommand
&L ntroller will be in this condition nost part of
Q‘hl '?%@E This way, if the tenporizer generates a

e IR B 7o B RS S s sored
TP eSS L M M VR Lo o st o
LA s s BboyeSh GaRBE PR hetisce ‘?grpaqunsr? based on
i nV érﬁ%{ {)rrg)é m Of &ﬁe?x&ﬁ% %Sﬁmle%q?\i\a%ﬂ{n%ngepald balance of supply
PSP (L R BT o e
:[‘iQe Pe’la P {ssop\é%cld (tglgc%( %‘? I? p sut ct)fhv%n%/lng tﬁe state of the relay 1 of the
block 120 is negative, then the microcontroller 7 sends a command to the controller of
the device of supply shut off and failure alarm 5 which executes the function of opening
the relay 1 (block 130) to shut off the electric energy supply to meter 18. After opening
the relay 1 in the block 130, the microcontroller 7 reads the information displayed in the
LCD of the meter 18 (block 160). However, if the result that is determined in the block
120 is satisfactory, this means that the relay 1 is open, then the microcontroller 7 reads
the information displayed in the screen of meter 18 (block 160).

Otherwise, if the balance read in the block 110 is greater than zero then

the microcontroller 7 verifies if the relay 1 is closed (block 140). If the result of verifying
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15 the relay with regard to the prepaynent bal ance of
the user. Mcrocontroller 7 based on the information
obtained in the block 100 verifies that this prepaid
bal ance of supply would be greater than 0 (bl ock
110), if the credit isn't gregher than cero, then it
verifies if the relay 1 is opened (block 120). If the

i dete Sne B P etlSac D 8 rBonivss Hiesiby aipgpontiofer 7 sends a
d t t I f 20 the d
R e TR s L R
Ee%%‘&it'ﬁ&”% PinefB B Eibsing, el W 1 0Rk5) Eactoud fas Slectic energy
th
PEPY Ao e BeeE T8 S ﬂ@&% 9 rﬁ%arwtth%hloa'r S dyaisroontoler 7
J%%M TRRImAten R B M SOeRR ool 46 (Plock 160) Anyway, it
tisfactor thi. t th I 1
ﬁ%#ssyﬁihaﬁnr%vgeaﬁf‘?’?%aﬁﬁ DloGk A0S BT 115 ISRED sk the relay
dIS a E the scr of neter 18 (bl ock 160).
By den the' PeaSialkes? rabal the, TRGTASP CisPEba i the screen of
reat r gtz n z% then the mcrocontroller 7 verifies
EE1 @9"1 "closed (block 140). If the result of
Xié' L g gkt e BB o RS Rl 1B reioe e wes described
SRR oGl L i 4R il s
function of clgsin ? a é{gl ock 150) to al
B Biarerten dnaie 86 Aty ere it o fgfer (block 170).
h bI k 150, th
ﬁﬁtﬁ? stab Akek ag?f? 1 Hogo LS thotape PF?&?YTBﬁ"fdutB?ﬂ bpariragonioler
ﬁ Jet?] pe nmet er 18&5&2?' ock 160) X &é
th\éer &g fi e fﬂ%\'? rPUeREY OPREY '? PR °B| Btogk 11 P&the contactless
ThelibdR i B RURE EIres P eSS 1AReSIs diehaaareh of a prepayment
d th h t 18 (bl ock 160
i e @s#e%ws%iﬁtﬁ Btk 38005 ”ggﬁf‘e’ét%\fc%é“%?‘gﬁ%twl)oayhe radio
iﬁ it &?Skdﬁiﬁr' a@gjn glocks 110 to 160, th
eSF%’&% H iy Gepprated aRd Jhgh ther Sicroeomitlit o'IeFL@EPS to the
of h.he (rf% rgsasurerrent nodul e 10 that the screen
RS Y%B‘ia% Rt %f@aﬁwa?om%%wﬁﬂﬁowa'tm@ form@tegepmcommand
Wgﬁ( ?%edrml rgﬂ%tg?ﬁ( rau?gg %e @gg in pl ks\1 SF y ep@/ In afﬂrmatlve case in

r.adi,of re ener tor is turned on (bl ock 180) of
trhe b%crl](t jgﬁ ] 3yg1%ans that the radio frequency(ls turned on) and then the

radiofrequency command will start to be emitted through the antenna 14 to detect the
presence of a contactless intelligent card 15 that is nearby (block 220).

When the displayed screen on block 170 corresponds to the “kWh,
inversions, disconnections, derivations”, microcontroller 7 revises if the radio frequency
emission (block 200) is turned off, in case that the radiofrequency emission would be
turned off, the microcontroller 7 returns to the inactive state to save the maximum of
energy while is waiting for a interruption command (block 80) and restarts the routine

described in blocks 90 to 180. If the result of verifying the state of the radiofrequency
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intelligent card reader-witer elenment 8 and then
starts the search of a prepaynent 15 card. If the
determination in the block 180 is negative, a comand
to turn on the radio frequency (block 190) is
generated and then the mcroceptroller 7 returns to
the inactive state to save the naxinum of energy

BB BRI 8555 P o, e
J‘ﬁeo richeHidies tv%‘g&? SARAAIP et OB NPh BT Bipck 210)
AP BRI B A o
SR R oA AR L B T LA

IR RB 00 DdedMr ot 1 or 7 revises i1 the radio
that the’r AEbIEQURURIE: Befebrofpulel 15e195s iohrading he data
Stdtpe 1 Be BSlaV TR B P, BRG] Bogiate ohige relay 1
e L SRR b ool oo
SR BrsgRe o B Retihe wrenes ohaeoteless inaligent prepayment
RS ToRS R eo b "

5 STV B P i o e o

RHEe ik TR LT FRpsioyt & ddekeaéneR gorimand rougn
S BB, S 8580 S g 2201
S, H8 IDR  PE EP  Fe cvso
S ) B ST e S S e 16 v
HeleerP G Biaradfntar 'rﬁt?@g%a%%? '%e%"%e mefq"e”%@g% figld n the biock
AR TR 8 Bl e o on
Bl RSl oL YR A S B oot card 15
%Hé%l%e disabled according to the 1SO 14443-3A norm). If there is no intelligent
card 15 inside the detection field in this block 230, the microcontroller 7 returns to the
inactive state to save the maximum of energy while is waiting for a interruption
command (block 80) and restarts the routine described in the blocks 90 to 180.

Once a card is detected inside the field, the system selects the card
(block 250) in accordance with the data transmission protocol by radiofrequency (for
example, the specified in the standard 1SO 14443-3A, and even the specified by the
standard ISO 14443-4A). After selecting the card in the block 250, the microcontroller 7

authenticates the card by the digital signature of discharge of the amount of prepaid
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the antenna 14 executing a function of a search cal

for cards 15 (block 220) in accordance with the

standard | SO 14443-3A. After the search call for the

cards of 15 block 220 is done, the mcrocontroller 7

verifies if there is an intelF%gent card 15 in the

detection field (block 230) an |nteII|gent card is
n the ck 230,

i de th etect an
éﬂ\?’l ae%wv' 8r?%”§ BB’H er( de%km.?t@o) b'P?J‘ 8@9>erTﬁier@'ercontr0"er then
{ t han ne intelligent card in th
YBRtes, i B leliogn? Pt aratnbigs o e osiee (tingtn2 et the card doesni
intelli be di sabl ed accordi ng
°8"?$Pe°”3§e>t”1m§eéﬁeﬁ'aprﬁfowrc#'ef REptumedo e ineciva #lgisnio save the
card 15 i nsi t he ction field in this bl ock
é“o%“m‘t"ﬂé’ ey ?H%YVP' Pg rpigryBtiQnocqrmang (hiegki 84 and restarts
ate to sav m of energy while is waiting
?'6 roér‘“f“ﬁf’ﬁ?%f 'EE? "bﬂ‘mﬁ dto(10oERWES" hife ¢ard carresponds to this
@escrlbed in the blocks 90 to 180. Once a
é‘?fr%r Btw t K@i g palange ¢ med cargdh glagks 28@)- s dis point, the
;2 6 in accordance with the data
m'%mg?ﬁt@fe V?fr‘ft??d P PEsPYREbIntedigeehedrd hps creditgblock 290), if the
e le, the, s le ed in the standard | SO 14443- 3A,
é‘ﬁ@en;g‘v‘ého'f Hb‘%ﬁ’i 9é’d's BiPoetie bednarrentrodes { dewmstmythe inactive
ﬁi seI ctln the card in the block 250, the
'a? l“@?'mﬂm SUETFES WRilg s wvaithg ferg entwnt'ﬁ@ command (block
ture. of, di schar of t amount
%PS ? aes%z%“tﬁwouiwa pibai Ge Hosks S0 B as0r thehr@sult of verifying
260 Th rocontroller then verif
56 Blosk 240 (P iEehined amatrs. oo ors Micotaruol il aloud the credi
doesn't correspond to th
%wﬁ?rg{er?i% 'e{eﬁ@%&%ﬁ?‘ 1S i e e Py A e mrpa@qqnvé"er 11 of the
ate to save xi mum of energy while is wait
FBF@%{ W?ﬂsaFmt Cew' ggm%w?ﬂﬂsw@eyy@% qoewaqaf@(b;t,ock 300). It

ol g R ok 3 e i cerent eamide viachanyecd nbelaglo issharce, snce

R e R B NI .
PREETATE Lo LA B SR b v
BSOS B o SRS e i B T o 510
:aaa%ﬁaa%geama%a%ﬁdéﬁgmbq%%&g e A TS motr o
MRS NE A S -
er?tdto the Flash memory of the energy meter (block 330) by microcontroller 11. After
receiving the new credit value or at the same time, the microcontroller 11 sends to the
intelligent card 15 (block 340) the information generated in the measurement module
10 regarding the energy consumed by the user during the life of the meter and meter
tampering (for example, such as disconnections, inversions, presence of derivations,
etc.). After sending the information to the intelligent card 15, the microcontroller 7

returns to the inactive state to save the maximum of energy while is waiting for a

interruption command (block 80) to restart the routine described in the blocks 90 to



di scharge of the intelligent card 15 in the Flash
menory of the mcrocontroller 11 of the energy
nmeasurenent card 9 by the contactl ess prepaynent
control card (block 300). It <could occur that not al
the prepaynent credit is discharged in a single
di scharge, since 15 the credit to be discharged
3§B¢nds on the anount stored in the card in the
iable "Quantity of prepaid kWh to be transferred

by discharge'. Right after discharging the credit in

t he bl ock %359“%&1%‘%/3? ?%’h&'é’sr{rfﬁgd EBflesFiRpdcioans tof particular
in the neter (block 310) .and adds the di scharged o

PO PRe AL SVt oyt HIEREPRTAS (oF S heyaiiewledge in this

net.er | oc 320). .The new prepaid credit value that
H%@Fﬂf#ia?icw'? (%€ WpErtisT shvegrsnehanaes Ad plogiieatns withoghbeing apart
zggt to the Flash ne rx of the energy neter (bl ock ;

he 5pintiand ol o | rthe inveptierr Thergloms. s igugiMetoniigtect in the
credit value or at the sane tine, the mcrocontroller
Pllaghggiclais ame changesqnd gerificationg that waildbr uwey theneeach of the
inforpati on generated in the nmeasurenment nodule 10
PEGSPHINNG 9%e ener gy consumed by the user during the
life of the neter and neter tanpering (for exanple,
such as di sconnections, inversions, presence of
derivations, 25 etc.). After sending the information
to the intelligent card 15, the mcrocontroller 7
returns to the inactive state to save the maxi num of
energy while is waiting for a interruption conmand
(block 80) to restart the routine described in the
bl ocks 90 to 23 180. Although there have been
illustrated and described forns of particul ar
realization of the present invention, it will be
obvi ous for whom have knowl edge in this mtter that
coul d be done other diverse changes and nodifications
wi t hout being apart 5 of the spirit and the scope of
the invention. Therefore, is sought to protect in the
attached cl ai ns any change and nodi fi cations that
woul d be under the reach of the present invention. 24
CLAIMS 1. Prepaynent nethod of electric energy using a
contactless intelligent
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card and an electronic electricity energy nmeter with
internal reader-witer for 5 contactless intelligent
cards, characterized by conprising the steps of:

i nterchangi ng informati on between the neter and the
contactless intelligent cardspy neans of

radi of requency; authenticate the prepaynent
intelligent card and the in I reader- witer for
contactless intelligent car®s; mutual form by two
or nore digital signatures 10 and the serial nunber
of the neter; discharging and storing the anmount of

o epa o, Bk e bt 692 A

L5 EIENR. S r S L2 o BTt
S e, RSN TR A

ot or oo A YRR 102 ot

Qrﬁtelngéﬂtézgrlang%ﬁmegggf)f)r%%jf ggﬂ _(:omTand fromthe meter

“paynent control card; 20

det eCt! ng %U%GR a?eenhcegpelpﬁgmconl gil{g:eg g? re ﬁ"e nal reader-

|nteII|gen cardansid U .
gy, t ere
fﬁ%fé%éonﬁ%ﬁ% BB 5L 51 T bl v} 656 Bl smatures
ﬁtﬂfg bé#?kﬂe@%t?he el ectric energy neter; and

contact'ess prepaymsnt intelligent card
;”r adi of ?23&2&%“9@% G 800G VB, e LRGP PIgf P 5P tneetigent
A 'i te{%%%%“&f%%tﬁa“ ep of
the i nt er nifcor i Gl 870 SleaRBY FBPLLER! SRE Y iR meter m he
CENERUA eI IO Rl ldIfr P of- verifying if the

con 11igent card

2. The electric energy prepayment method according to claim 1, further
characterized in that the step of interchanging information between the meter and the
contactless intelligent card also includes the steps of:

emitting a radiofrequency command from the meter by means of a
contactless prepayment control card;

detecting the presence of a contactless prepayment intelligent card inside the
detection field of the electric energy meter;

determining if there is more than one contactless prepayment intelligent
card in the detection field of the electric energy meter; and

selecting the contactless prepayment intelligent card in accordance with
a data transmission protocol by a radiofrequency previously specified.

3. The prepayment method of electric energy according to claim 1,

further characterized by the step of authenticate the intelligent prepayment card and
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corresponds to the electric energy neter; and
determning if the contactl ess prepaynent intelligent
card has credit 5 greater than zero of the anount of
Prepaid kWh. 4. The prepaynent nethod of electric
energy according to claim1, odurther characterized by
the step of discharging the anount of prepaid kW of

gt T T

met hod of el ectri ener. accor tlgisto claimi4

further charact &1 '%%'891 d {hﬁe i ?‘? S o PreRzyHent '”te”'ge”t card

ERIEIRLAE I e b R P lod i 1 the cont act Pess

f)’; e octr gy Ra% ARG RPRRENT Ao, cara has credit
St 23Rk A 8Y P&eﬁg'dmﬁpfgpg'yﬁgﬂ? rorng the

Steps of: Qﬁ?ﬁ@teﬁﬁftﬁ?e%ﬁlﬁ? P cTiee Rranacereeg o caim 1,

i ta%? o oo e Tt of EirEholng B ST ol RS KWh of the
FReseRE Bihio®e®9a tofe SRy e soulehobbaia ot ager o

te nat “the B dbRarE @?ﬁ%ﬁ?ﬂ%@os’ e hefdeaccordig © daim 4,
TRl @ Ree R BRI Bonieher "09%%9%?? Wéoanrﬁél?rﬁs%?’repa'd awh

es%'qog?\/\ﬁ %Pa E)?re gﬁt‘?‘gﬁﬁfe qﬂaoun[t Hsc?rfiﬁé '”[t@'t3 c‘ﬂ” %ﬁagso plredpayme”t

rﬂ%lﬁienttaa ering such as di sconnections, inversi ons
preées 25 derivations and simlar actions.

BT et P BSR4 1 s
el SanBtErd ot BRSoa L olsPhnBioriBe ama-af BEeiepaicen of e
%?ecp%g/f#eﬂgm eﬂigtegtecalr@ Io tlhe e‘ec?ronic meter include the steps of:

reading the remaining credit in the meter;

adding the total or partial credit discharged from the intelligent card to
the remaining balance in the meter; and

storing the new value of the prepaid credit in the meter.

7. The prepayment method of electric energy according to claim 1,
further characterized in that the information that is recorded in the contactless
prepayment intelligent card consists on the energy consumed by the user during the
life of the meter, data gotten by the meter (for example could be power factor, quality of
the line, [etc]) and meter tampering such as disconnections, inversions, presence of
derivations and similar actions.

8. The prepayment method of electric energy according to any of the

previous claim, further characterized in that the internal reader-writer of contactless
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di splayed in the screen in order to save energy to the
energy utilities conpany. 9. Method for automatically
control the electric energy supply to a contactl ess
prepaynment electronic neter using an automatic supply
shut off device, 5 characteriéed because it includes
the steps of: read the prepai& credit in the nmenory of
the electronic neter; verifying if the prepaid credit
ilatefipenl; gardt ke clagianigemetsyi ingastivetest aceoraing ttethe information
automatic supply shut off device to determne if it

i dsnigyer dri therscreanda @rdes frisave qieray tattheignergy otittes dompany.
open or close the automatic electric energy supply
shut of f déviMethpdded asipmaiisallye aantm! dbai eleetriedinergyupupply to a
to here, when the credit is greater than 0 a command

i ONEctateaprenayBentceledonihmetaitusingt at avtappstip sipply St off device,
device to aloud the supply of electric energy to the
fpEacterizag baprusetiaclydasdhe steps ofiot greater than 0 a
command is generated to open 15 the automatic supply
shut of f déeatbetrersidieregt fn thaamemgyplof thefelestiooicrmeter;
energy to the user. 10. The nethod to control the
el ectric eneflyipodithpiryenaid eredibistaseatertben Opashay nent
el ectronic neter according to claim9, further
char act er i 8Hfying the state af tge agtomatiatsupply sppl off devite tof determine if
device is a relay. 11. A nethod to obtain infornation

dbd gPererkonfiesediand prepayment 20 el ectroni c meter
with internal reader-witer of contactless intelligent
cards, ch&FaeRERg 2etPrpandsinppeiyor Flese e auaniatin electric energy

enerat ed about the state of the nmeter in the nmenory

PRIY SAUtRIt dgvicerhagad pnithe FegdiReraid ereditnat i on stored in

the neter toward an intelligent 25 prepaynent

cont act | es¢Pdangre, ¥hen @F%@'ﬁg'ﬁ i gigatenthan it @ camtriand is generated to
r?corded in this contact]| ess intelligent card every
19956 the gutomadic sueply shutpfi drviceviptatoyst tBp sLpplk wh eleiris energy to the

rrﬁeq[gs te)anlng v&h%rndtheibgla%cg ?é %otbgrf’agte%zhan 0 a command is generated to open
the automatic supply shut off device to shut off the supply of electric energy to the user.

10. The method to control the electric energy supply in a contactless
prepayment electronic meter according to claim 9, further characterized in that this
automatic supply shut off device is a relay.

11. A method to obtain information about the use of a prepayment
electronic meter with internal reader-writer of contactless intelligent cards,
characterized by:

storing the information generated about the state of the meter in the
memory of such meter;

transmitting this information stored in the meter toward an intelligent
prepayment contactless card; and

discharging the information recorded in this contactless intelligent card

every time that the user recharges with prepaid kWh this reusable card, in a data base
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t hrough a point of sale for a further analysis by the
energy utilities conpany. 12. The nethod to obtain

informati on of the use of an electronic prepaynent

meter with internal reader-witer of contactless

intelligent card, according g? claim 11, further
characterized in that the obtal ned i nformation

consi sts on the 5 energy consunmed by the user during

tieugh g Lot ot e fakadyrther pealysie y theognaraeutifiies company .

net er tanpering _such as the nunber of disconnections,

i nterrupti dds, dbBeinehpérie,obtaindpigymatinnuaiithet vek @firinnglectronic
the use of derivations and inversions. 13. Prepaynent
BrePyBIent Betareriointesnal dpadearwriteregierogiactesspintelligent card, according
el ectronic neters that have an internal reader-witer

dp aimt Abtiugber charastefizpshin that dre @hthinetdindermation reansists on the
supply shut off device using a contactless intelligent

CHETY Onavmed by itheedserisbisag e lifa of thteweteneths tcegstit affthe meter, and
reading the credit in the nenory of the electronic

egter ampasinpf suchgas fthe membee @f tdisoongeatigner intdreuptions, derivations,
verifying the state of the automatic supply shut off
FeeTRaccomylatasdring the use1d detivationg pad dwetsionsl osed; and
generating a conmmand to open or close the automatic

suppl y shut!3of f Prepaymeat lgad eapntial frieghask eb glestriet erargylisupply for
read, up where, when the credit is greater than 0 a
ERAFRAE Meleigdhrirave @antiferiabreadenwritgnoberntactesipisilipent cards and
shut off device to aloud the electric energy supply

139 ARMAR PPt R clevich disthgeti rontaetlegs intglfigent eard, isharacterized
0, a 20 command is generated to open the automatic

degayse ingudegthpisiersifit of f to el ectric suspens the

energy supply to the user; detecting the presence of a

cont act | esseqstingpihe peastit inrfhe Mempsyiof thaetectronic meter;

i nterchanging i nformati on between the neter and the

cont act | es¥erfyigdithe gesait icgreatepthandlii of r equency; 25
authenticate the intelligent prepaynent card and the

i nternal r&ad¥ing the plate ofghe @uﬁ%mﬂp IseeRly shtteafi deyégetto determine if
cards, in nmutual form by two or nore digital

diigRReNAdY clogee: e serial nunber of the meter;

generating a command to open or close the automatic supply shut off
device based on the prepayment credit read, up where, when the credit is greater than
0 a command is generated to close the automatic supply shut off device to aloud the
electric energy supply to the meter, and when the credit is not greater than 0, a
command is generated to open the automatic device for supply shut off to electric
suspens the energy supply to the user;

detecting the presence of a contactless prepayment intelligent card;

interchanging information between the meter and the contactless
intelligent card by radiofrequency;

authenticate the intelligent prepayment card and the internal reader-
writer of contactless intelligent cards, in mutual form, by two or more digital signatures

and the serial number of the meter:
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28 discharging and storing the anmount of prepaid kW
fromthe intelligent prepaynent card in the nenory of

the electronic neter; and recording the information
generated about the state of the nmeter in the

contactl ess prepaynent intell Egent card. 5 14. The
prepaynent and control nethod“for the supply of

electric energy for electronic nmeters according to

claim 13, dischargingcangrsenngrthe éinaspt oherepaidg\ii from the intelligent
i nterchanging informati on between the neter and the
dePRayBENEed imthelmergennitof Hgreleciions meteclandes t he st eps

of: emtting a radiofrequency command fromthe neter

by neans ofeqerding theoifaimetierns gennaraied\abent theatatealf theanwter in the
detecting the presence of a contactless prepaynent
icRpEctiesgarepraysient inteligenkecatet ecti on field of the

el ectric energy neter; determning if there is nore

t han one cdft aciThesxepayveisay madt cantroe methpsntor tearsdppin of electric
the detection field of the electric energy neter; and

Phexy| faceleefpnipeieesmacoordingsto ghaienptdy further charetterizgen by the step of
card in accordance with a data transm ssion protocol
tRtercaanaing Bderaration pewveieodbe yetgreands the dontestlesthetelligent card also
prepaynent nethod and control of electric energy

dnhyslep theyptepeplct roni c neters according to claim 13,

further characterized by the step of authenticating

t he intel | EgWHRg @& &3sligiraseneyacammaadt fremitheenater by means of a
reader-writer of 20 contactless intelligent card al so
icRBiagERSS Rreraystespeordfol cardri fying i f the contactl ess
prepaynent intelligent card corresponds to the

el ectric edeteginiiicepresenng ofed sonianiiasg prepaymeent intelligent card in
contactl ess prepaynent intelligent card has credit.

1e detpetionrfislsagfiae eleatiig epeigymattenet hod of el ectric

energy supply for 25 electronic meters according to

clai m 13, falermisingcihtheseiseneredtian ane kentactess pregayofent intelligent
di schargi ng t he anmount of prepaid kWh fromthe

sRED dy thedetactiorfield gbthe aleatris energhmeter; and

selecting the contactless prepayment intelligent card in accordance with
a data transmission protocol by radiofrequency previously specified.

15. The prepayment method and control of electric energy supply for
electronic meters according to claim 13, further characterized by the step of
authenticating the intelligent prepayment card and the internal reader-writer of
contactless intelligent card also includes the steps of:

verifying if the contactless prepayment intelligent card corresponds to
the electric energy meter; and

determining if the contactless prepayment intelligent card has credit.

16. The prepayment and control method of electric energy supply for
electronic meters according to claim 13, further characterized in that the step of
discharging the amount of prepaid kWh from the prepayment intelligent card to the

electronic meter could be partially or totally.
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electronic neter could be partially or totally. 29

17. The prepaynent and control nethod of electric

energy supply for electronic neters according to claim

16, further characterized by the partial or total

di scharge of the anount of Pregpaid kWh depends on the
predeterm ned anount recorded™in the contactless
intelligent prepaynent card. 5 18. The prepaynent and
control metlhod ?Kﬁe Orepayept ankeqyrobmepiog df efectric energy supply for
el ectronic nmeters according to clainms 13 and 16,

felgatneic eaigraae@rdingdo iclRimhty, further sthapactestzedibyctherpgirtiaj or total
t he amount of prepaid kW of the prepaynent

idigcbpIgegahihec amguel ot Reepaid &¥¢h dapendseberthel predetermined amount
i ncludes the steps of: reading the remaining credit in
traeoraed ivrthe gontaeligsninteligent prephyoentard.i al  bal ance

di scharged fromthe intelligent card to the remaining

bal ance i n18he fbe@repaymentanst ¢ardrol methodvef electiie erfergyhsupply for
prepaid credit in the nmeter. 19. The prepaynent and

EHatepic melerorrcerding eclaims Snandyi6. Suppsrchimcterized in that the step
el ectronic neters according to claim13, further
hatischp@ingz e amouiarl preraid KY\Gr alatheoprepaBneniantelligent card of the
recorded in the contactless prepaynent intelligent
EpGopisirstet Yseinciudes teesteps donsuned by t he user

during the life of the meter and nmeter tanpering such

as di sconhegdinGmie remaipmggretin the westence of

derivations, energy accunul ated during the use of

deri vat i on§dding the %aital@f pagiel katancextischargeddram thiptelligent card to
and control method for electric energy supply 20 for

dhR Eapining baspes & the sstali afl t o any of clains 13 to 19,
further characterized in that the interna

reader - w i SEringfheerw ¥alte ebheipnendid trgdivin tbameierof t he

el ectronic neter_is activated according to the

i nf or mat i ol9di sghapepaymenhendeqriiohmedhosanf elestrisrenergyosupply for
energy utilities distribution conpanies. 21. A
FHesyDiceReteEacconting & claim dBefurthet charaeigyizeslipipthat the information
systemusing 25 a contactless intelligent card for an

é%/%id? FRASr @ﬁ'ﬁttb‘? cgntagipsstpyprayment inteltigand eardacansists e the energy

consumed by the user during the life of the meter and meter tampering such as
disconnections, inversions, presence of derivations, energy accumulated during the
use of derivations and similar actions.

20. The prepayment and control method for electric energy supply
for electronic meters according to any of claims 13 to 19, further characterized in that
the internal reader-writer of contactless intelligent cards of the electronic meter is
activated according to the information displayed in the screen to save energy to energy
utilities distribution companies.

21, A prepayment and control of electric energy supply system using
a contactless intelligent card for an electronic meter of the type that includes a electric
energy measurement card that includes a measurement module that registers the

electric energy consumed by the user; a microcontroller for controlling the operation of
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energy measurenent card that includes a nmeasurenent

nodul e that registers the electric energy consuned by

the user; a mcrocontroller for controlling the

operation of 30 the energy neasurenent nodul e, which

has a flash nmenory to store i&%ornation generated in

t he nmeasurenent nodul e regarding the energy consuned

by the user during the life of the neter and neter

g BRI gNeaswrementdmeryletr whichi kes ayflash diegppnayo store information
i nformati on about the state of the neter; and

ORARBIESdahe frerasiRney b upeduld proarding the energyyconsumed by the user
measur enent nodul e and this mcrocontroller,

SHanG Seelfe i dhe reeter apd rmeter isrgyingr agiayideeystahdisplay to display
control systemof supply because it includes: a)

dvermation Ubth@pawe@ff thg gnetes| angh dndgpengontsiepging  sbwrce for this
off card, and such control card includes: 10 i) a

CEREY fegsHeaens Meduigtangrthis oricrgeentendier,i nt el | i gent card

to detect the presence of a contactless prepaynent

i nt el | i genEharaetarized Hiee plgeticsendaigy doeraymest @ndt ¢mntrol system of
contact| ess prepaynent intelligent card, and

§uprly heedisaitdndededs a radi of requency power command;

ii) a mcrocontroller to interchange information

bet ween t hd) cortaqtiessi erepaymeel castroparshaneren suprly deutapiticard, and
the mcrocontroller of the nmeasurenment nodul e of

energy of $Yfd Geptrelrcarginelugesshi s microcontrol | er reads

the avail abl e ampunt of electric energy of the user

in the energy nebsureagaitwrielr element of £Loolastessz mtalligent card  to
detector of the electric energy that sends a 20

command t odetget the rasener pior Fertactiess peepayaeryintelipentroard,

is presented to avoid the lost of information during

t he el ectride®igipihe snmands ofithe canteeliass prérayment intadligent card,
supply shut off device to open and close this shut

of f devi ce@Rthgenaraies and serdsm rasigfienuengyuionss commanda

cutting of or opening conmand; _
li) a microcontroller to interchange information between the

reader-writer of prepayment cards and the microcontroller of the
measurement module of energy of the meter, where this
microcontroller reads the available amount of electric energy of the user
in the energy measurement card;

iii) a cross zero detector of the electric energy that sends a
command to the microcontroller when a energy failure is presented to
avoid the lost of information during the electric supply failure;

iv) a controller of the supply shut off device to open and close
this shut off device when the microcontroller requires it by a cutting of or
opening command;

v) a feeding source of this prepayment control card, where the
source of energy works when there is electric energy supply, and works

at most one second when there is a supply failure, time enough to back
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25 v) a feeding source of this prepaynment contro

card, where the source of energy works when there is

el ectric energy supply, and works at nobst one second

when there is a supply failure, tinme enough to back 31

up the information of any tragiaction of energy. D)

an energy supply shut off device; and c¢c) a command

transm ssion / reception elenment. 22. The prepaynment

and cont r olUPSYR InEMstoR pleatyriransastiongf eseiigpl y 5 usi ng

a contactless intelligent card for an electronic

net er, acc® 8 K£HeTy sUPRlY ehulialh device; end t her

characterized in that the reader-witer of contactless

cards al so© ACPIMEBHAdRNSBIsSIopdregeaPtan elegeshcr ypt at i on
modul e to veriijng and validating the authenticity of

the prepayfent TE&rRIePaERN Pndheontiohsystemr efdeldatria enetgy supply
verifying the validity of the information recorded in
USRI AR RgClises intlligant Eardofarran ¢leetrapic mater.padcarding to the claim 21,
circuit of 10 specific use for prepaynent cards of

tiither hatastarized dn fhatphe rreaderowiter ggﬁmtectleas seldsr gsagncludes an
it. 23. The prepaynent and control system of electric
SREpgiptien p gegncrvatptinn modyataverifwing andtvalitatiparte eathénticity of the
for an electronic nmeter, accordi n? to claim22,
IFRAVBIENE HRF e Peding dhei fansierred Wata rendr verifyioa theawvalidity of the
verifies and validates the contactless 15

rAgifRAtIoRy lepided Jil the yeepry plether mittiegsairolleroprt thecprinted circuit of
nunber, |ast date of |oad of the card, security keys,

§P§ﬁ§? HSRWIPT a RiSRAYMAaRk samlsdef dhisapeninctiess prepaymeacard before
kWh to be transfer to the nmeter by di scharge. 24. The
SHSEPagiRgHt and control system of electric energy

supply using a_contactless intelligent card for an

el ect r oni ¢ 2Ret edhe RrerRavmany ang @Qréﬁoﬁﬁﬁ?m ofoelediric ranergy supply
characterjized in that the data of the prepaid anobunt

3Fing| & Copiactiesseintpliognt earal pe inr pleairemie nesten dscording to claim 22,
grr%{)ayrrent control card is stored in the flash nenory

ritien Eharaciesgemhiny het the iaormationyibak veriies mnd iwelidates thescontactless
The, pr eﬁ)ayrrent and control system of electric energy

§‘fﬁﬂﬂr‘ riter"could be the meter number, contract number, last date of load of the card,

security keys, prepaid kWh amount data and/ or amount of the prepaid kWh to be
transfer to the meter by discharge.

24, The prepayment and control system of electric energy supply
using a contactless intelligent card for an electronic meter, according to claim 21,
further characterized in that the data of the prepaid amount of electric energy
discharged from the contactless prepayment control card is stored in the flash memory
of the microcontroller of the measurement module.

25. The prepayment and control system of electric energy supply
using a contactless intelligent card for an electronic meter, according to claim 21,
further characterized in that the liquid crystal display of the meter displays the
information of the available energy previously paid by the user as well as when could it

be discharged the amount of prepaid kWh from a contactless prepayment card and



using a contactless intelligent card for an electronic
nmeter, according to claim?2l1, 25 further

characterized in that the liquid crystal display of

the neter displays the information of the avail able

energy previously paid by the_yser as well as when

could it be discharged the ahbunt of prepaid kWh from

a contactless prepaynent card and 32 al so includes

Sisec ingludef fspeeialt inlormeating thahitdicates do the uses tapacettoe card near the
place the card near the neter to begin the discharge
dhetere begpihe disthayge phihg aovunt of prepaid kWh.



