-1- UTILITY VENDI NG SYSTEM AND METHOD TECHNI CAL FI ELD The present invention
relates to a utility vending systens and_in particular to an electricity
vendi ng system and nethod for a conpetifive electricity market. 5
BACKGROUND ART El ectricity consunption for consunmer has typically been
determ ned using a neter which records the consuner's electricity usage.
The nmeter of particularly, a small electricity consuner is read
periodically, typically nDnthI or b| nDnthI and the consuner is invoiced
for their consunption b¥EIEITYQVENDING FEMAND METHQB rocesses require
an expen5|ve i nvoi ci ng systen1 The systen1has to set up an account for each

consuner y be required to pay a deposit equal to or
greater th ﬂ%ﬁﬁ&;@m usage for a billing period. Systens have been
i ntroduced to all ow consurrers to pay in advance for 15 their electricity.

Typically the ”eﬁ“ﬁ - ﬁlﬂﬁf%ﬁﬁoﬁ 9618 Xo B‘?.{t{f]?tj v%'@l‘?ll %lem ér{}{e arhﬁll%{ cr Ed' t

in the neter. Cons ave to purc ase cre romre

speci al |y agapt aéc@&ht@rtve%lﬁga&;estélﬁraﬂunﬁétﬁoalfmA@é }p@tlﬁ@é Rl St RRekdly banks
for cash wthdrawal s” The credit is typically appli to the reter using
magnetic cards, smart cards or special codes to be keyed into the neter.
Such syst enB AXCOKEGROUNDCART al | ow a consuner to purchase from one supplier.
| f the consumer wi shes to change suppliers then they need to arrange for
the installation of new neters and arrange to obtain a new card. EP 1148450
Pol | ock descri beBleztrioist eonsungstion fopwensumerisdsrgpidatly been deessmined®asingci t'y
fromnmultiple suppliers and to apply the credit fromnultiple 25 suppliers
to a standa® thaten whichTieornss dh¢ consumert celgeteigitynsage Vheinegtyr of outl ets

particularly, a small electricity consumer is read periodically, typically monthly

or bi-monthly and the consumer is invoiced for their consumption by the

10  electricity retailer. Such processes require an expensive invoicing system. The
system has to set up an account for each consumer and the consumer may be
required to pay a deposit equal to or greater than their estimated usage for a

billing period.

Systems have been introduced to allow consumers to pay in advance for
15  their electricity. Typically the meter is adapted to only permit supply when there
is a credit in the meter. Consumers have to purchase the credit from retail outlets
or specially adapted point of sale terminals similar to terminals used by banks for
cash withdrawals. The credit is typically applied to the meter using magnetic
cards, smart cards or special codes to be keyed into the meter. Such systems
20  usually only allow a consumer to purchase from one supplier. If the consumer
wishes to change suppliers then they need to arrange for the installation of new

meters and arrange to obtain a new card.

EP1148450 Pollock describes a system that allows a consumer to
purchase electricity from multiple suppliers and to apply the credit from multiple
25  suppliers to a standard meter. The credit is purchased from a variety of outlets

appointed by the electricity suppliers and is applied to the meter via a smart card



appointed by the electricity suppliers and is applied to the neter via a
smart card -2- or via a wreless link to,the neter. The system does not
provide for any formof electronic neté?'reading so that real tinme data
cannot be used for calculating the supply nade by the various retailers at
various tinmes of the nonth. Accounting for supply is nade solely based on
consuner's purchases. 5 EP 1052601 Cowburn provides a nethod for prepaynent

of electricity that  all.o onsuners_to purchase from varjious li.ers in
o compet | 1 O i RuEESy LRk o SRE T citiecpy St aRT o oM Ltof iy TORE ofer o
stores a co y 1 £l . LI de to
510" 5 2 ORI et REHIAEL o S B cipRhd s a0
consuner's ﬂf;@ﬁy hfrde @IviRE VaridS Pethfledias SHES8¢tAIRE oTIRS hiynth ! X cebuffingn nating
the smart card and thé nmeter being linked directly to a tel ephone I1ne.
Cowbur n doeforapplyriematie fodelythmsed onsonsurher’ siptirchlasesusage to be stored in
the usage profile for the purposes of charging electricity retailers for
the supply made by themto consuners. Both systens include the possibility
of notifying a cbR0yEA0 1t Gawbutreprovidgsua miethweldfos ipeepayineént fiefecabioity thad r un

out. Neither system provides for the syppliers to be charged by the
whol esal e etibs Penswners fq prghase oahven@srwflewsla@eCWP@&mml@etmO

h d el i Ci f h [ bj f
Phe. pr esent Ui @rtiacard Gy e AroX dss e GBS 2 apbinetand met hod
Lhat over cogeguicle lhEa0KANEARASHA MBI FAEYS YRy Rinid by RSBy des

the public or 1 ndastr a use choice. In a first enbodi nent
present i nvelettrieitygetasicss will Be qaildred itd thevesigumgr’ sgfien Qawbogn aBosyst em

managenent server; o S o
10  discussed the possibility of eliminating the smart card and the meter being linked
directly to a telephone line. Cowburn does not provide for the consumer’s actual
usage to be stored in the usage profile for the purposes of charging electricity

retailers for the supply made by them to consumers.

Both systems include the possibility of notifying a consumer that the
15  purchased electricity is about to run out. Neither system provides for the
suppliers to be charged by the wholesale electricity market based on the real

usage of consumers who purchased electricity from them.
SUMMARY OF THE INVENTION

It is an object of the present invention to implement a utility vending
20 system and method that overcomes the disadvantages of existing systems or at

least provides the public or industry with a useful choice.

In a first embodiment the present invention consists in a utility vending

system having:
a system management server;

25 a plurality of supply meters, each said supply meter having:



25 a plurality of supply neters, each said supply neter having: -3- a
processor; utility usage neasuring neans, said usage neasuring nmeans

communi cating utility usage to said procegssor; a two way communi cation
nodul e all owi ng said processor to 5 comunicate with said system nanagenent
server, nenory for storing a plurality of supply credits, and tinme of use
data for the consuned utility; means to allowing the supply of said utility
to be cut off by said Processor when insufficient supply credits are
stored; 10 wherein saf8'Y¥6%¥Ussor: decreases said supply credits in response
to use of said wutility reported by said neasuring neans; stores usage of
said utility by tinme of,.use; in response to an,instruction fromsaid system

management 15 serveru%lri%’vlfs,&gg nﬁaﬁg Bé %&agsdsé’é%uf%geslgfasgyﬁ@ﬁ?%nagenent
server; and in g&g ?&atﬁ% ‘ﬁ“i%ﬁ%‘*’ma‘?@gw&ﬁg&a’ d syst em managenent
plfy c Its. Pre

server increases sald sup r rably $aid menory further stores
supplier identifiers and utility 20 consunption history and said neter

further includes: a djsRbavayPésitnunatDanbddle af®waHaRhidt proeéssepfs umed
utility in the current periiod and a history of credits and consuned

utility;5-4- pilcémhiRi¢atelmdtt end sysieml manageadtntt Seeved, suppl y activation or
turn-off; and

memory for storing a plurality of supply credits, and time of use

data for the consumed utility;

means to allowing the supply of said utility to be cut off by said

processor when insufficient supply credits are stored;
10 wherein said processor:

decreases said supply credits in response to use of said

utility reported by said measuring means;
stores usage of said utility by time of use;

in response to an instruction from said system management
15 server provides time of use data to said system management server;

and

in response to an instruction from said system management

server increases said supply credits.

Preferably said memory further stores supplier identifiers and utility

20  consumption history and said meter further includes:

a display panel for showing the quantity of consumed utility in the current

period and a history of credits and consumed utility;



a speaker for audio alert; Preferably said neter further includes a start
button allowing said utility supply to_Qg turned on. 5 Preferably including
an e-paynent system said e-paynment system allowi ng a consuner to purchase
supply credits froma variety of utility retailers, said e-paynents system
comuni cating said purchase to said system managenent server for

communi cation to said neter. Preferably said neter has a uni que neter

identifier and said sunmer 10 supplies sai.d uni que. neter identifier to
said e payment spAnkBangiporsoniPeicEns 38d Subbly HeFiyahhg br Wipee

comuni cating said unique neter identifier to said system nmanagenent server
al ong with other_purcghase inf.ornation including the purchase quantity.
Preferably a pl uf %r ?r?}{‘{lﬁfl%ﬂ{’retai |l ers provide a plurality of utility
offers 15 through said e-paynment system Preferably said e-paynent system

provides for p“rP{}:"l‘éz%Pgﬁéd}S n"i‘etB{ ﬁ{:rﬁ'{e%}iﬁYcluﬁ)és é’&hﬁflﬁﬁﬁ)noﬁidv%pg}sagfﬁt\‘ijlé ptions

i ncl udi ng poi nt of sa aut oma er nmachines, an 1n n site,
di rect debi §ypplprslbeeurnbalonuction (G RO, SMS, tel ephone. 20 Preferably
sai d system managenent server aggregates the consunption of said plurality
of meters by tinme of use and electricity retailer, said utility vendi ng
system fart her i priferdbhginelvding asa--gaymértalsieat, shrRiepaymeat systeriai d system
cal cul ating paynents by retailers based on said consunption by consuners of
each ret ai | ellowmgemectnspardrdd purchasesepply aneditsstaon awatietyaifaititdy ketailers,
sett| enment sygt em cal cul ates paynents . due to utility ol esal ers.

said e-payments system communicating said purchase to’said system

management server for communication to said meter.

Preferably said meter has a unique meter identifier and said consumer
10  supplies said unique meter identifier to said e-payment system as part of a
purchase, said e-payment system communicating said unique meter identifier to
said system management server along with other purchase information including

the purchase quantity.

Preferably a plurality of utility retailers provide a plurality of utility offers
15  through said e-payment system.

Preferably said e-payment system provides for purchase using a plurality
of purchase options, said options including point of sale, automatic teller
machines, an internet web site, direct debit standing instruction (GIRO), SMS,

telephone.

20 Preferably said system management server aggregates the consumption of
said plurality of meters by time of use and electricity retailer, said utility vending
system further including a wholesale market settlement system, said system
calculating payments by retailers based on said consumption by consumers of

each retailer in each period.



Preferably said system managenent server aggregates the consunption of said
plurality of neters by tine of use and e%ectricity retailer, said utility
vending 5 systemfurther including a network operator's system said system
cal cul ating network use paynents by retailers based on said consunption by
consuners of each retailer in each period. Preferably said network
operator's system cal cul ates paynents due to network operators. 10

Preferably said ytili is.,electricity. Preferably ther re between 24 and
1420 1 e of usePTsErrablissaid Sojasal atkss e lsinem 8 samc Ayt MR B ent

server inst S i o0 provide use data for a 24 hour period.
Preferably @'Eegiroemzlr?tgqxga%?%%}%f use periods in a 24 hour period and said 15

syst em managenent server instructs said neter to provide use date for a 24

hour | period. | npASaRRnGhePAthIAhyidierERRF hebUARKIAD cHRATARGN b

utility vending neth Ising t st eps t a utility consuners
prem ses: 2&i8phiraliy &f peteraby ttimobf astpmd/cleceititysretailer ssapduilinf vaaiing

utility fromat |least one of a plurality of retailers, said supply credits
recei ved f rsystem fygheminchuinag e mehvorkeopesator wsystgni, sgid $ystem ealomatingn of sai d
utility by time of use of said utility; . decreasing said stored supply
credits as Befvorkuse p@)pﬂlﬁ@@%@ﬁ%kd? Ba@%%ﬂ*&ﬁ@“%ﬁﬁ“%h%ﬁﬁﬂuﬁﬁfs qui me of
use data and e%&e%sed sqﬁﬁlri redit data; periodically conmmunicating said
consunpt i on®dIHELST 1 ERTHRYT G nd

Preferably said network operator’s system calculates payments due to

network operators.
10 Preferably said utility is electricity.

Preferably there are between 24 and 1440 time of use periods in a 24 hour
period and said system management server instructs said meter to provide use

data for a 24 hour period.

Preferably there are 48 time of use periods in a 24 hour period and said
15 system management server instructs said meter to provide use date for a 24 hour

period.

In a second embodiment the present invention consists in a utility vending

method comprising the steps of:
at a utility consumers premises:

20 storing a plurality of supply credits for supply of said utility from at least
one of a plurality of retailers, said supply credits received from a system

management server,
measuring the consumption of said utility by time of use of said utility;

decreasing said stored supply credits as said utility is consumed;



decreased supply credit data to a system managenent server, and 5 wherein
sai d system nmanagenent server perfornlng the steps of aggregating the
consunption of a plurality of consunmers' premses by tinme of use and
electricity retailer. Preferably said system nanagenent server further
perfornms the step of comunicating said aggregate consunption to a

whol esal e mar ket settlenent 10 system said whol esal e market settl enent

system performn thes cal cul.ati a retailers ed on
consunption by c%ﬂ'é‘ﬂgré? 1onb qr}q*,;@ (%Hag (ﬁdf)%ﬁ%g sulgpbf% § ly said
whol esal e ngyiket settlenment systemfurther perfornms the step of calculating

payments due to utility whol esalers. 15 Preferably said system managenent
server further perforns the step of comrunicating said aggregate

consunption to apdesdiedlky enahRindEatigSsasd Esnsudditibn, FRANOT KsO@fhahar ' s system
perform ng the step of cal culating paynents by retailers based on

consunpt i ondctn;easedsupp}yscredlteiat;htorm)estemnnarragemcht pavendndPr ef er abl y sai d
network operator's system further perforns the step of 20 cal culating
paynents due to network operators. Preferably further including the step of
recei vifg and stwheredn aaldﬁsummanag@nenmmmesfmngmstaps Dgast one
supply credit; said supply credit grom an e- a ment system via
sai d systen‘i‘gﬁﬁ&%}% consymptiopof 1§/ye EWquFtE ﬁ%sulPaéFl %Pleni ses
has at Ieast & tter tangtaﬁlﬁfh 25 said neter has a unique identifier and
t he consune Eﬂ"glp T PeLiclyit que meter -7- identifier to said e-paynent
systemas part of a purchase, said nmethod including said e-payment system

communi oat i1 SapfriabNG %) Stn AEALIGGS st Rulher PRSI TEIEGEC server

al ong wi th ot her urc e ornmat1 o
communicating said aggregate consumption to a wholesale market settlement

10  system, said wholesale market settlement system performing the step of
calculating payments by retailers based on consumption by consumers of each

retailer in each period.

Preferably said wholesale market settlement system further performs the

step of calculating payments due to utility wholesalers.

15 Preferably said system management server further performs the step of
communicating said aggregate consumption to a network operator’s system, said
network operator’s system performing the step of calculating payments by

retailers based on consumption by consumers of each retailer in each period.

Preferably said network operator’s system further performs the step of

20  calculating payments due to network operators.

Preferably further including the step of receiving and storing at said utility
consumers premises at least one supply credit; said supply credit received from

an e-payment system via said system management server;

Preferably each utility consumers premises has at least one meter and each

25  said meter has a unique identifier and the consumer supplies said unique meter



purchase quantity. 5 Preferably wherein a plurality of utility retailers
provide a plurality of utility offers through said e-paynent system
Preferably said e-paynent system provides for purchase using a plurality of
purchase options, said options including point of sale, automatic teller
machi nes, an internet web site, direct debit standing instruction (G RO,
SM5, 10 telephone. Preferably said utility is electricity. Preferably there

are between. 24 .and. 1440 tine of use periods.and said step..of peripdically
cormuni cat H G UL s T VSRR ST bREE: ARG sofL BBk BRI fte )
credit datagt; RASSHEREni : [ for a 24
hour peri ogéélgregaél?ﬁgﬁtbrﬁgy%ere are h%ﬁ{n%ﬁsﬁ@%f sgng%$€§§§ag§5t%%1g step of
peri odi cal | yysten imatizigeaientgervar dlongnsitipthied purdhase irformaton atcluding thecr eased
supply credit data to a system managenent server communi cates data for a 24
hour per i odpurcBBeRFUADEGCRI PTI ON OF THE DRAW NGS 20 One preferred form of the
present invention will now be described with reference to the acconpanyi ng

drawings in which: Figure 1 is a_layer di aﬁram of the electricity vending
system of the pPedembly wheringplu ef gulty retailers peasiderapleratitiagh am of

flow process,.of the el ectyici vendi system of the present invention;
Figure 3 i sug]g e‘ﬁtg?ris V& rsgﬁ%—pangnﬂ%g&rﬁi city vendi ng system busi ness
cycle; and 5 Figure 4 is schematic diagramof an electricity neter of the

present Preferably said e-payment system provides for purchase using a plurality

of purchase options, said options including point of sale, automatic teller
machines, an internet web site, direct debit standing instruction (GIRO), SMS,

10 telephone.
Preferably said utility is electricity.

Preferably there are between 24 and 1440 time of use periods and said
step of periodically communicating said consumption, time of use data and
decreased supply credit data to a system management server communicates data

15  for a 24 hour period.

Preferably there are 48 time of use periods and said step of periodically
communicating said consumption, time of use data and decreased supply credit

data to a system management server communicates data for a 24 hour period.
BRIEF DESCRIPTION OF THE DRAWINGS

20 One preferred form of the present invention will now be described with

reference to the accompanying drawings in which:

Figure 1 is a layer diagram of the electricity vending system of the

present invention;



i nvention. DETAILED DESCRI PTION Referring to Figures 1 to 4 at a |ayer |evel
the systemconsists of a nmetering |ayer 4101, a comunication |ayer 102, and
an application layer 103 10 integrated with a systemintegration |ayer 104.
The application layer 103 includes an acquisition and instruction |ayer 110,
a netering data processing |layer 111, a purchase data processing |layer 112
and a data delivery layer 113. The netering layer 101 includes the neter

dat th ' ' lied Wil f i de.t.o electricit
suppl y it 15 o BB SSTs g8k b AP NP Er Bt i PR HEHILE et or
or gas are @ﬁ&n'dﬁh&??&en%@ﬁfié@g to Figure 2 the neter 201 is |ocated at

or near the consuner prem ses 0. A consuner is not to be limted to
househol ds but to include any user of utilities including small and |arge

busi nesses. The pghfe $RLscAEmalie PABARNSS thBCRLH Oy VBsdiHE’Fstehfbusiness
functionalities of a 20 standard ter. That is t'he nmetér 201 can record

el ectricitycgdasamption. Additionally the nmeter 201 of the present

i nvention can record consunption based on tine of use period. In the
preferred enbodi ment these period can be set by the system but the periods
could al%0 be prEjgugrdisneticmiatin didgrameefean dodtricity metet af tepre3¢nd peri od
woul d typically be half hour periods but could be shorter 25 or |onger. For
exanpl e t helRV€RHOBf use period coul d be between 24 and 1440 periods over 24
hours. The neter 201 of the present invention is able to accept -9- an

electricity_credi r i signal to top up the anmount of credit
avai |l abl e t!ﬁtﬁkﬁ@b ﬁgﬁckﬁilbﬁg to Figure 4 the neter 201 includes a CPU
401, menory 402, a communication nodul e 403 including at |east one

communi cation pof([efed'r%ﬁg t;l)- rl\fel'lgures 1 to 4 at a layer level the system consists of a

metering layer 101, a communication layer 102, and an application layer 103
10  integrated with a system integration layer 104. The application layer 103
includes an acquisition and instruction layer 110, a metering data processing

layer 111, a purchase data processing layer 112 and a data delivery layer 113.

The metering layer 101 includes the meter used at the premises being
supplied. While reference is made to electricity supply it is to be understood that
15  other metered utilities such as water or gas are also included. Referring to Figure
2 the meter 201 is located at or near the consumer’s premises 220. A consumer
is not to be limited to households but to include any user of utilities including

small and large businesses.

The meter 201 of the present invention includes the functionalities of a
20 standard meter. That is the meter 201 can record electricity consumption.
Additionally the meter 201 of the present invention can record consumption
based on time of use period. In the preferred embodiment these period can be set
by the system, but the periods could also be preprogrammed when the meter 201
is installed. The period would typically be half hour periods but could be shorter
25 orlonger. For example the time of use period could be between 24 and 1440

periods over 24 hours. The meter 201 of the present invention is able to accept



5 meter 201 al so includes a user interface 405; the user interface includes
an LCD panel 406 a plurality of buttons_407 and a plurality of LEDs 408.
Further included in the nmeter 201 is a Speaker 409. To control the supply
of electricity the meter 201 also includes a circuit breaker 410. Wil e not
illustrated the neter 201 may also include a wired or wirel ess network port
allowing a user to connect 10 to the neter 201 over a | ocal network In the
preferred e

st or ed. Thenlggghwcé]&n%gggf qnglra rfﬁlétl@ﬁﬁbgr? t‘?wd% R g} eqwl{eloﬁlirltr{gfl {tlse rates.

For  exanmpl gy A1ab% &) bEs ¥dcharge different rates for use in the m ddl e of
t he ni ght com?ar egi uLPsEg in the evening. The credits can be stored either

as a nonetary 15 value or as units of electricity to be consuned. If the

credits are storR@fefing towg\ﬂfeaurme\fﬁét@ﬁz@mmﬁm 4 €PEP40D hémePpUOEth at
different tinmes of the days are included with the credit when the credit is

t r ansf er r edcémmivnécatienemodalt. 403f incheling atdicest caeecostmuaitation port 404f The

electricity the value that a user , purchases_ is converted to credits based
either oh amstRddralsquededgsranser dntgrfage 495 rﬁh@ﬂ%m@@fafé 1agludes an P ne

Fequest to PO A6 ARy A AREGHe A7 aRdA RO pr F&[%/){‘?% S8 oq, tsgy day
time_peri odinclgidGAceerdd 20 1R &g&a&eﬁ%%gma cBirol 2 ol BELlEetri

during the particu usage perio e curtal use o d|t from

the neter 2(ht nktel 20¢ abasipdludes hgrcaitdsealidr atl Ot Whl]@l"no@_ﬁlﬁibtﬁatd@ﬁle%ﬁ@tbf ed to
the nmeter 201. In an alternative but |l ess preferred option the consuner

wi || have tR@l optyiaso ofchade 2wiregl erhwirelesenetworkipoctalidweingraeutier so sonmet i n
the neter 201 are copnsuned. -10- As previously mentioned the neter 201 w ||

provi del® uisetheimeter 8L 8Vena JqabRe®i uners to at |east view the credits
that they have available. In a

In the preferred embodiment the meter 201 will allow multiple credits to
be stored. The credits may be for the supply of different time of use rates. For
example a retailer may charge different rates for use in the middle of the night
compared to use in the evening. The credits can be stored either as a monetary

15  value or as units of electricity to be consumed. If the credits are stored as a
monetary value then the rates to be applied at different times of the days are

included with the credit when the credit is transferred to the meter 201.

If the credits are stored as units of electricity the value that a user
purchases is converted to credits based either on a standard usage profile or a
20 profile to be entered by the consumer at the time of purchase. The consumer will
have the option to request to top up when the threshold (not cut-off point) of
period, say day time period, is reached. If the consumer does not top up, their

usage during the particular usage period will be curtailed.

The use of credit from the meter 201 will be based on the order that the
25  credit was applied to the meter 201. In an alternative but less preferred option
the consumer will have the option of altering the order in which the credits stored

in the meter 201 are consumed.



preferred enbodi nent the user interface will be incorporated into the neter
201. In an alternative enbodinent the ngfer 201 will allow a user to

comuni cate 5 using a personal conputer, PDA or other device to view and

sel ect available options. The nmeter 201 also features a start button to
all ow the consunmer to turn supply on. Inportantly the nmeter 201 wll

i ncl ude communi cation means to enable the neter to receive information from

th | tricit di t . Ot i. nf ti t t tricit
Vendi ng_ syst em 208 Prenneh ber gy mele” 20w fefovEe agihet fukdRedtone
carrier, GPHp,wEsNy I'ng) r%t(l)tghl%'i vi%@v"fﬂ;é%r@@itté Bt YA RKTEvAHGPIe2nY - Fi

W -Max, etc. [n another nment the communi cation system of the neter 201

will be abgﬁef‘él@e@éﬁlb@airﬁem&hew iesrfare Wil beoinkerpdiawddahal thedaeiee 201 such as
personal 15 conmputers. As with known systens the neter 201 will comrunicate

to a consunbran aliematiie embaidimbntethp megtar 20 t maliallowaa eserunmiomymunigateusual |y

this takes the formof 6 a vi sualg ndﬁ%%ig al ert froméhe neter,wgi)l. Because
the metet 2B3ngadesal sompitery B A grathsr dayics fo sy rad selsct aailabls i cati on
that credit s |ow nmay also 20 be via email, SM5 or voice nmessage. The neter

201 w | coﬂ%‘t’ﬁs(:ate with the electricity vending system 206 and the
electricity vending system 206 communicating with the consuner. In the

preferred enmbodi Tﬁp&%%tQFZNfEEB%C%B}eSQJ stglitgalrunﬁgggb LYo thg%ﬁgﬁﬁ%ﬂo

connected to the electricity vendi ng sy viia a data concentrator 202.

25 A plural EﬁpplanQQhﬂqo@ﬁﬁﬁ9ﬁhé A2 ROR 1R TR ledeahRrhidRionhBeghse@t ricity
vendi ng system 206, which includes a neter data managenent 203 and aut onat ed

met er r eademable yist metc2@6 reckiree dormatiorofrobethesdecttibhidy dahdingoyystemt aad or s 202
and the - 11
10  to send information to the electricity vending system 206. Communication may
be made utilizing a power line carrier, GPRS, GSM, RF or other communication

systems such as Wi-Fi, Wi-Max, etc.

In another embodiment the communication system of the meter 201 will
be able to act as a gateway device for other household devices such as personal

15 computers.

As with known systems the meter 201 will communicate to a consumer
when the available prepaid credits are running low, usually this takes the form of
a visual and audio alert from the meter 201. Because the meter 201 includes a
two-way communication module 403 the notification that credit is low may also
20  be via email, SMS or voice message. The meter 201 will communicate with the
electricity vending system 206 and the electricity vending system 206

communicating with the consumer.

In the preferred embodiment the meters 201 of a plurality of consumers
are connected to the electricity vending system 206 via a data concentrator 202.
25 A plurality of data concentrators 202 are connected to the electricity vending
system 206, which includes a meter data management 203 and automated meter

reading system 205. The connection between the data concentrators 202 and the



electricity vending system 206 is via a network 204 and the automated neter
readi ng system 205. This network may be any sui tabl e networ ki ng system but
will typically be wireless or fiber-optics. The autonmated neter reading
system 205 wi Il read each neter regularly; 5 in the preferred enbodi nent
each nmeter wll be read at the end of each 24 hour period. The autonated
nmeter reading system 205 will obtain the usage fromeach neter for every

peri od recorded. during.the |as 4 hours.. The jnformation will. include the
Punber of cHergicnsrehfling SysitR 20Bis R eVt Jodmid e b tied me@E, /o 1y
retailer 20 i isUiitly i { s \whd i call
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hourly or wadlkkypicalhebertiaslesd®k, fibdrayptics. recei ves a credit, receives the
electricity retailer's 208 name or the code of the retailer 208 supplying

the credits and will record the nane of the retailer 208 of the consuned
credits. 15 The &h¢ anmneatcdaiater readnignysteys @nvallFead aaish miseerdagalaflypm t he
nmeter 201 via the data concentrator 202. |In one enbodi nent the data

concent rat oin thg prefesrpd cankpdigent paahemeten Wil hevsad ati theoendhe! epaha24cloient r at or
202 d f d, t data to t t ed . i. t 205.

202 end Toryace, e 08,19, 0e samL g e esan sisten agn e
i ndi vi dual ﬁ{et‘?g”oggv]ery 1D Ol duf g%é’ ERFbAGoRYS T’lg% %@nhﬁtiﬁl? gageted via

Hr
a network 2 varrtous ot her conmputé&r systens Inclu an electronic

payment sysi{reMdédhe nunider @f andts @6hsurked, of €dch tiReof USE Pefic adddhet he
whol esal e market operator's system 209 and the electricity network

oper ator's elgstriemyZttileO308 supplyingpthoise unlie ¢hecepartingypevieddivhglesyst em 206
aggregates for each 25 tinme period the total, units consuned by copsuners of
ailw?ét B9, will feee

each el Kbt riyig will dgpend on systemirsauiremerts gand map forg5MBR

electrici tylfﬁ%'&r%ro(r) el iyqr 209 and the

The meter 201, when it receives a credit, receives the electricity retailer’s
208 name or the code of the retailer 208 supplying the credits and will record the

name of the retailer 208 of the consumed credits.

15 The automated meter reading system 205 reads the data from the meter
201 via the data concentrator 202. In one embodiment the data concentrator 202
may read each meter 201 connected to the data concentrator 202 and forward the
data to the automated meter reading system 205. In an alternative embodiment

the automated meter reading system 205 may read each individual meter 201.

20 The electricity vending system 206 is connected via a network 211 to
various other computer systems including an electronic payment system 207,
various electricity retailers’ systems 208, the wholesale market operator’s system

209 and the electricity network operator’s system 210.

On a daily basis the electricity vending system 206 aggregates for each
25 time period the total units consumed by consumers of each electricity retailer.
This information is used by the wholesale electricity market operator 209 and the

electricity network operator 210 to charge each retailer for the consumption and



electricity network operator 210 to charge each retailer for the consunption
and - 12 the use of electricity network the retailers' consuners
respectively. The advantage of the systéemis that the retailers 208 know

t he exact consunption of their consuners, rather than chargi ng based on
consunption profiles of the entire network or a limted sanple over the
past 24 hours. 5 Referring to Figure 3 the business cycle of the electricity
vendi ng sys em copsuner 301 usin - paynment

206 . w I.I. be des n
system 207 WEise §é"s°tré?lé%f1?ﬁ‘%<? Py b s BUER PamRumers reshecbie Radtid o [ b

paynent fro e
Payment ¢ o fvaiGesc AL SFiret AR e Foflle ARIGRAS HOb AR Sofitlibich pE
consuner 30&&*%&@&@ h@th@r tHanHrdidg HAS&T oh @6ﬁ'§dnfnpt‘i—‘<§n 1dfHes 8P HE@Iird01 may
al so set up using the e-payment sys em a standing order to top up their

met er 201 whetworker allenited samhplevevedithgpast 24dmour06 noti fi es the e- paynment
system 207 of the need to top up the meter 201. The el ectronic paynent
system 207 allows consuners 301 to purchase electricity using a variety of
channel 3 These Rafdrtidg tedigure 3f thebusinesebpile of thelgeetsiceyrendingsiskerATM
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20 via the ectricity vending system 206. Once a consuner 301 has de a

choice t her@allﬁi)ﬂmntA§p8ﬂt@ﬁE@ﬁuH¢hH$e‘ﬁhe&:ohhlﬁnei 801 provitys theidinigusyst em 206
of the value of the purchase, the name of the retailer 208 and the neter

number t® cm@tﬁrudcrneﬁerplemuwr 3Phanay alee seicun ysingrbie apaymané sYStOB t hen

credits the net
a stanglng order to top up their meter 201 when the electricity vending system

206 notifies the e-payment system 207 of the need to top up the meter 201.

The electronic payment system 207 allows consumers 301 to purchase
electricity using a variety of channels. These include point of sale, website,

15 telephone, bank ATM machines, SMS, payment kiosks or any method that a
consumer may purchase other items or make payment. The consumer will be
provided with a choice of retailers 208 and a choice of electricity supply plans.
So for example, retailer A may offer a 24 hour rate and retailer B a day rate and a
night rate. The retailer 208 provides their offering to the e-payment system 207

20 via the electricity vending system 206. Once a consumer 301 has made a choice
the e-payment system 207 notifies the electricity vending system 206 of the value
of the purchase, the name of the retailer 208 and the meter number to credit the

purchase to.

The electricity vending system 206 then credits the meter 201 via the
25 automated meter reading system 205 with the purchase and the consumer 301

may use the purchase as discussed above.



25 automated nmeter reading system 205 with the purchase and the consuner 301
may use the purchase as di scussed above.,; 13- The electricity vendi ng system
206 using the automatic nmeter reading system 205 reads the consunpti ons of
all nmeters 201 and aggregates the consunption for each tine period and for
each retailer 208. The information is sent to the electricity network
operator 210, the wholesale electricity nmarket 5 operator 209 and the

il 208. T il 208 th | i,t h th | | I i Ci
e e 200 Thg LR R B o oSSl o1
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suited. -14- CLAIM5S 1. A utility vending system havi ng:
The foregoing description of the preferred embodiment of the invention

10  has been presented for purposes of illustration and description. It is not intended
to be exhaustive or to limit the invention to the precise forms disclosed, since
many modifications or variations thereof are possible in the light of the above
teaching. All such modifications and variations are within the scope of the
invention. The embodiments described herein were chosen and described in order

15  Dbest to explain the principles of the invention and its practical application,
thereby to enable others skilled in the art to utilise the invention in various
embodiments and with various modifications as are suited to the particular use
contemplated thereof. It is intended that the scope of the invention be defined by
the claims appended hereto, when interpreted in accordance with the full breadth

20  to which they are legally and equitably suited.



a system managenent server; a plurality of supply neters, each said supply
nmeter having: 5 a processor; utility us measuri ng neans, said usage
measuring means conmunicating utility usage to said processor; a two way
comuni cation nodule allow ng said processor to conmunicate with said

syst em managenent server, 10 nmenory for storing a plurality of supply
credits, and tine of use data for the consuned utility; nmeans to all ow ng
the supply of said utility to be cut off by said processor when
insufficient supply credits are stored; wherein said processor: 15 decreases
sai d supply cE&AEMSin response to use of said utility reported by said
nmeasuri ng neans; stores usage of said utility by tine of use; in response to
an instruction fromsaid system managenent server provides tinme of use data
to said system 20Aﬂ§ﬂ§§éﬁﬁﬁyﬁéﬁﬁmﬁﬁ;a§W63in response to an instruction from
said system nmanagenent server increases said supply credits. - 15 2. A

utility vendi ng systerp as clainmed . in claiml wherein said nmenory further
stores supplier idesYiEMInanagemeptiseivel: consunption history and said neter
further includes: a display panel for showing the quantity of consuned

utility in 5 the gufieity PRy e, Blo'QId/spry kb Raiig consuTed

5 a processor;

utility usage measuring means, said usage measuring means

communicating utility usage to said processor;

a two way communication module allowing said processor to

communicate with said system management server,

10 memory for storing a plurality of supply credits, and time of use

data for the consumed utility;

means to allowing the supply of said utility to be cut off by said

processor when insufficient supply credits are stored;
wherein said processor:

15 decreases said supply credits in response to use of said

utility reported by said measuring means;
stores usage of said utility by time of use;

in response to an instruction from said system
management server provides time of use data to said system

20 management server; and

in response to an instruction from said system

management server increases said supply credits.



pilot LED indicators for low credits and supply activation or turn-off; and
a speaker for audio alert; 3. Autility vending systemas clainmed in claim1l
wherein said neter 10 further includes a'start button allowing said utility
supply to be turned on. 4. A utility vending systemas clained in any one
of claimse 1 to 3 including an e-paynent system said e-paynent system
allowi ng a consuner to purchase supply credits froma variety of utility
retailers, said e-paynents system conmuni cating said purchase to said

syst em managenent server for., 15 comunication {Q said neter, 5. A utility
vendi ng syst et as Al Wiliyaending sistsm ageclaieed 1§éii9dmnkf’\éhfer¢i&§%@ MGRI%Ye neter

identifier an ai.d consuner s 4 es_said..uni gue ter,..identifier to said
e- paynent sysﬁgﬂ?eéétoﬁﬁ pUIRg 1e51§ﬁﬁg‘he£§8{13§1§}1§r 3&&?@}&“ hl§ Xy 8H1d(§8 ni cating
sai d uni que ngefdr fuftBBE dciffest © sai d system 20 nmanagenent server along with

ot her purchase information i1 ncluding the purchase quantity. 6. Autility
vendi ng systemas claimed in claim4 or claim5 wherein a plurality of

utility retailers provideispl®} pamdlifbysiiwinkithé gMamityesfconbumedtutidiay ¢h e-
paynent system -16- 7. A utility vending system as cl ai med any one of
clains 4 tH 6 wher thercursat pesogapderhistoys b€ oreditsandesnfamegutitingse usi ng a
plurality of purchase options, said options including point of sale,
automatic teller machines, an internet web site, direct debit standing
instruction (A RO, SwspiloelLEphindicatdrsdor levacieadits yndengplygadtivatiomons cl ai med
in any one of clains 1 to 7 wherein said system nanagenent server

aggregat es the conBURMEANDf said plurality

a speaker for audio alert;

3. A utility vending system as claimed in claim | wherein said meter

10  further includes a start button allowing said utility supply to be turned on.

4. A utility vending system as claimed in any one of claims 1 to 3
including an e-payment system, said e-payment system allowing a consumer
to purchase supply credits from a variety of utility retailers, said e-payments
system communicating said purchase to said system management server for

15 communication to said meter.

5. A utility vending system as claimed in claim 4 wherein said meter has a
unique meter identifier and said consumer supplies said unique meter
identifier to said e-payment system as part of a purchase, said e-payment
system communicating said unique meter identifier to said system

20 management server along with other purchase information including the

purchase quantity.

6. A utility vending system as claimed in claim 4 or claim 5 wherein a
plurality of utility retailers provide a plurality of utility offers through said e-

payment system.



of nmeters by tinme of use and electricity retailer, said utility vendi ng
system further including a whol esal e mar ket settlenent system said system
cal cul ating payments by retailers based on 'sai d consunption by consuners of
10 each retailer in each period. 9. A utility vending systemas clained in
claim8 wherein said wholesale nmarket settlenent system cal cul ates paynents
due to utility wholesalers. 10. A utility vending systemas clained in any
one of clainms 1 to 9 wherein said system nmanagenent server aggregates the

consunption of said plurality 15 of mefers by tinme of .use an lectricity
retailer, said utlgllitEhWé’ﬁBFlW@ St as £ mﬁé@nyﬁ@m&%n& hia '¢iferat or ' s

S el SRR e R pul R SR Nl B Bhyge Do o
uti i ty vendi 5o ks LREGtioRS SheBinbIbdihiPd Bak afRARICICHRE il b 2 2

operator's system cal cufates payments due to network operators

utility vendiingeragsiwvebisits, dikeot iietitistanding mtrucfion (GIR®),ISKMS, tdlephdrey. ei n sai d
utility is electricity. 13. A utility vending systemas clainmed in any one
of clainmse 1 to 12 wherein there are between 24 and 1440 tinme of use periods
in a 24 hdur deri od utilBy acdding systops ae clanmad de aey one ef wiaimisnistor Linthereini d
nmeter to provide use data for a 24 hour period. - 17 14. A utlllt vendi ng

system as cl af aystﬁmamnwmt Seivar aSiEchiss 1he copanapton AL iy 1 e o
use periods |n t instructs
said neter to %&8%?{" 529 E@%gggtlge ?rgcp glgggif?t%‘\é fatﬂ%g]esP“(gQﬁHW%ldlig ﬁi/ %Eié
vendi ng et hofGAMIISARE & WhoRkkSR ket settlement system, said system

calculating payments by retailers based on said consumption by consumers of

10  each retailer in each period.

9. A utility vending system as claimed in claim 8 wherein said wholesale

market settlement system calculates payments due to utility wholesalers.

10. A utility vending system as claimed in any one of claims 1 to 9 wherein
said system management server aggregates the consumption of said plurality
15  of meters by time of use and electricity retailer, said utility vending system
further including a network operator’s system, said system calculating network
use payments by retailers based on said consumption by consumers of each

retailer in each period.

11. A utility vending system as claimed in claim 10 wherein said network

20 operator’s system calculates payments due to network operators.

12. A utility vending system as claimed in any one of claims 1 to 11

wherein said utility is electricity.

13. A utility vending system as claimed in any one of claims 1 to 12
wherein there are between 24 and 1440 time of use periods in a 24 hour period
25 and said system management server instructs said meter to provide use data

for a 24 hour period.



at a utility consuners prem ses: storing a plurality of supply credits for
supply of said utility fromat |east on_e170_f a plurality of retailers, said
supply credits received froma system managenent server; 10 nmeasuring the
consunption of said utility by time of use of said utility; decreasing said
stored supply credits as said utility is consunmed; storing said
consunption, tinme of use data and decreased supply credit data;
periodically comunicating said consunption, tine of use data and 15
decreased supply credit data,to a system managenent server, and wherein said
syst em manageh®nt Adityldy vg@ﬁfrt&wsrrgn@ﬁél%mséénany OR§ msnlgta e
consunption of ;a pluralit f. consuners:. pr.em by ti of _.use d
lectrioity ruphrdin i atda®une PR UidioR R Rt Rulpdr e Lot WRep 15
wherein said SPE4 r Mﬁ p of
comuni cat i ngﬁ%glagéﬁégg?sggﬁ}gﬂ conga%tlflfgtﬁr Ed;f)a eo?gs%%qﬁraé Egth%ggt tl ement
system said péddesal e market settlenent systemperforming the step of
cal cul ating paynents by retailers based on consunption by consunmers of each
retailer in each period. - 18 17. A utility vending nethod as clained in
claim 16 wher &5.n sAiutilityheindsrg methmdkaamprating énestepsgft em furt her perforns
the step of calculating paynents due to utility wholesalers. 18. A utility
vendi ng nethod as clained in any one of clains 15 to 17 5 wherein said
syst em managenent &feg Welityf eonsHaerpprelwisess t he step of communi cating said
aggregate consunption to a network operator's system said network
operator's system perform ng the step of g_al ul ati ng aymen{,s fby
storing a plurality of supply credits for supply of said utility from at
least one of a plurality of retailers, said supply credits received from a system

management server,
10 measuring the consumption of said utility by time of use of said utility;
decreasing said stored supply credits as said utility is consumed;

storing said consumption, time of use data and decreased supply credit

data;

periodically communicating said consumption, time of use data and

15 decreased supply credit data to a system management server, and

wherein said system management server performing the steps of
aggregating the consumption of a plurality of consumers’ premises by time of

use and electricity retailer.

16. A utility vending method as claimed in claim 15 wherein said system
20 management server further performs the step of communicating said aggregate

consumption to a wholesale market settlement system, said wholesale market

settlement system performing the step of calculating payments by retailers

based on consumption by consumers of each retailer in each period.



retailers based on consunption by consuners of each retailer in each period.
19. A utility vending nethod as clainmed iy claim18 wherein said network 10
operator's system further perforns the step of cal culating paynents due to
network operators. 20. A utility vending nethod as clainmed in any one of
claims 15 to 19 further including the step of receiving and storing at said
utility consuners prem ses at |east one supply credit; said supply credit
received froman e- 15 paynment systemvia said system managenent server; 21.

Autility vending nethod as .clainged jin cl.aim.z20 wherein each utility
consumers pr eﬂ#*sesAﬁggltXtvePQH’&mgﬁ’er?étci?l nglaim igivg’%‘t“esral as a uni que
identifier a i i i I 1 il : said e-
payment  syst ey ARAKEE Bl S rHhEl Ptforti B sttff Lk Bhahe o
20 system conpaymhé&ms dae t6 atiityVhewsareed er identifier to said system
managenment server along with ‘other purchase information including the
purchase quantity. 22. A utility vending nethod as clained in claim20 or
claim 21 wher g8.n aA yilityalentiihgohethiod dstdtaifiidainl adysone efvdldiensal praial i ty of
utility offers through said 25 e-paynent system -19- 23. A utility vending
met hod as | avhertin saidrsystenemahagémentssepvertiorther peiermes hesd¢plo€- payment

system provides for purchase using a plural.ity of urchase options, said
options incl u%ﬁ‘ﬂﬁ‘“ﬁb‘faﬁmgéﬁl ﬁggFgg@tCSﬁﬁ¥mEtl?%¥? él‘let‘ﬁ%%‘i’l?f'égt,or%rﬁyﬁmr net web
site, direct ' ' [ ' A
utility vendi %3%?’2%%%%%??&%%@?@%@% S@@f%?ﬂﬁrgﬁ@ﬁ%%ﬁ in

said utility jegaiRdr®BhdddCdr Yonsumption by consumers of each retailer in each period.

19. A utility vending method as claimed in claim 18 wherein said network
10  operator’s system further performs the step of calculating payments due to

network operators.

20. A utility vending method as claimed in any one of claims 15 to 19
further including the step of receiving and storing at said utility consumers
premises at least one supply credit; said supply credit received from an e-

15 payment system via said system management server;

21. A utility vending method as claimed in claim 20 wherein each utility
consumers premises has at least one meter and each said meter has a unique
identifier and the consumer supplies said unique meter identifier to said e-
payment system as part of a purchase, said method including said e-payment
20 system communicating said unique meter identifier to said system
management server along with other purchase information including the

purchase quantity.

22. A utility vending method as claimed in claim 20 or claim 21 wherein a
plurality of utility retailers provide a plurality of utility offers through said

25 e-payment system.



25. A utility vending nethod as clainmed in any one of clains 15 to 24
wherein there are between 24 and 1440 ting, of use periods and said step of
10 periodically communicating said consunption, tinme of use data and
decreased supply credit data to a system nmanagenent server conmuni cates
data for a 24 hour period. 26. A utility vending nethod as clained in any
one of clains 15 to 24 wherein there are 48 tine of use periods and said
step of periodically 15 comruni cating said consunption, tine of use data and
decr eased supﬁ) credit data to a system managenent server conmmuni cates
data for a 242hourA WHHyygnding method’as claimed in any one of claims 20 to 22

wherein said e-payment system provides for purchase using a plurality of

purchase options, said options including point of sale, automatic teller

machines, an internet web site, direct debit standing instruction (GIRO), SMS,

5 telephone.

24. A utility vending method as claimed in any one of claims 15 to 23

wherein said utility is electricity.

25. A utility vending method as claimed in any one of claims 15 to 24

wherein there are between 24 and 1440 time of use periods and said step of
10 periodically communicating said consumption, time of use data and decreased

supply credit data to a system management server communicates data for a 24

hour period.

26. A utility vending method as claimed in any one of claims 15 to 24
wherein there are 48 time of use periods and said step of periodically

15 communicating said consumption, time of use data and decreased supply
credit data to a system management server communicates data for a 24 hour

period.





