-1- UTILITY VENDI NG SYSTEM AND METHOD TECHNI CAL FI ELD The present invention
relates to a utility vending systenms and in particular to an electricity
vendi ng system and nethod for a conpetitive 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, typicall hiﬂ;ﬁgﬁlgﬁl@@;@ Smmyiﬁﬁﬁn@ﬁ§ g:sumar is invoiced
for their consunption ' : processes require
an expensive invoicing system The systemhas to set up an account for each

consuner a Eii ) y be required to pay a deposit equal to or
greater thg‘#qlﬁglpﬁe@ti nma 123 usage for a billing period. Systens have been

i ntroduced to allow consuners to pay in advance for 15 their electricity.

Typically the mphehrdentfRARNEGN rela®Y b aO@ﬂiwe'eytvéMﬂp% YySBRe ahﬂ?ﬁ?arﬁc’iﬂﬁ credit
h credi I

in the nmeter. Consuners have to purchase th fromretall outlets or

speci al | y adaptledtrigyemfing 8y geineind metimdsiofial cmpaitie ¢lestaiciyyagdtehy banks
for cash withdrawals. The credit is typically applied to the neter using

magnetic cards, smart cards or special codes to be keyed into the neter.
Such sysst e BACRGROUND ARY all ow a consuner to purchase from one supplier.

I f the consumer w 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 bE&ctrisiys temsumpgtioafdrammsamenhasityrically bean détemrineldasing ci ty
fromnmultiple supﬁl iers and to apply the credit frommltiple

a meter which records the consumer’s electricity usage. The meter of

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



25 suppliers to a standard neter. The credit is purchased froma variety of
outlets appointed by the electricity suppliers and is applied to the neter
via a smart card -2- or via a wireless link to the nmeter. The system does
not provide for any formof electronic neter reading so that real tine data
cannot be used for calculating the supply nade by the various retailers at
various times of the nmonth. Accounting for supply is made solely based on

o ol oot r So %‘%{‘ﬁgrgfesg ?i[nﬁ':'t%(%ﬁ@ ﬁ?&e@fﬁ%‘%&t&ﬁéﬁ@aeg v ﬁr&%@ 96k &gf fdthioeY ment

OWS consuners pur omvarious suppliers in

a conpet it bjugirdmickRbter Weddiflg 3o AR IrbalRh 8 dafdodMihon bR QYA dsscdlb@atihBehecar d
stores a consuner's electricity usage profile and that the offers nade to

t he consunarppby mdde atheowssiows|retaliler Cattwarfoas dirhey sf thiel thoinh. t Ac¢mmeishgt o t he
consuner's profile. Cowburn also 10 discussed the possibility of elimnating
the smart fSasupphdisthadsselely based gnl ¢omganner'gipueehdsgst o a t el ephone |ine.
Cowburn does not provide for the consuner's actual usage to be stored in

t he usage profile for the purposes of chargin electricity_ retailers for
the sugply madeEBY02eth Covduime prevides smat @@gtbrempamﬁuu@f elgetrisatysthat | ity
of notifyi ?Oa consuner that .the urchased. el ectricity. is about to run

h 15 .
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t hat overcones dvant ages of existing systens or at east provides
t he publi celettricigustailersvntii be tafefedl tochotossumer’ apfifilsl Govblodinralsd t he

present invention consists in a utility vending 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:



system havi ng: a system nmanagenent server; 25 a plurality of supply neters,
each said supply neter having: -3- a pr@cessor; utility usage measuring
nmeans, sai d usage neasuring nmeans conmunicating utility usage to said
processor; a two way comruni cation nodul e allow ng said processor to 5
communi cate wth said system managenent server, nenory for storing a
plurality of supply credits, and tinme of use data for the consuned utility;
nmeans to allowi ng thg shRRky; of said utility to be cut off by said

processor when insufchient supply credits are stored; 10 wherein said
processor: decreases said supply credits in response to use of said wutility

reported by said nmeagiifityngadeMMSasufihg eSards 38 WRhgSMclstiihg nieanky tinme of
use; in response to an i'nstruction fromsaid system managenent 15 server
provi des tine ofomamndedtmgf wilstyidagy sd eardprocgsoent server; and in response
to an instruction fromsaid system managenent server increases said supply
credits. Preferably said nenory further stores supplier identifiers and
utility 20 consunptaoéwohiat commamicamindnodukeraliawingeaid polcassas:toa di spl ay
panel for showi ng the quantity of consuned utility in the current

5 communicate with said system management setver,

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;



period and a history of credits and consuned utility; -4- pilot LED
indicators for low credits and supply adt-ivation or turn-off; and a speaker
for audio alert; Preferably said nmeter further includes a start button
allowing said utility supply to be turned on. 5 Preferably including an

e- paynent system said e-paynent system allowi ng a consuner to purchase
supply credits froma variety of utility retailers, said c-paynents system

conmuni cating sajlgk PEDCHRIS168 BRI SY&RIBMnd RIPPYE BB atRRY Heturh-Sff; and
comuni cation to said neter. Preferably said neter has a uni que neter

identifier and said consuner 10 supplies said unique neter identifier to

sai d e-paynent 8 ¥pé£N®r 361 Padib adr:2a purchase, said e-paynment system
comuni cating said unique nmeter identifier to said system managenent server

along with other purchase information including the purchase quantity.
Preferably a pl Brefbidbyy ediduhéter fiyrthertiaéludes a ptaavbagom afbwingg sdid weilitut i ity
offers 15 through said e-paynent system Preferably said e-paynent system
provi des fsupphytehaderngdiong a plurality of purchase options, said options

i ncluding point of sale, automatic teller rmachines, an internet web site,
direct debit standing instruction (G RO, SM5  tel ephone. 20 Preferably
sai d syst em nanBrpiaebly swlvéingaggr-papment systemsosmd grayorersisyseal d plurality

of meters by tinme of use and el ectrici retailer, sajid utiljty vepding
Syt em f ur BHRWAE & FORANGEICIOIGF BAss I DR G dtes Gom averterss PE Ry liilFrsy ot em

cal cul ati ng,;pay Rk &n 8%y LBhPLIRIRnRAREE S PRl HaSORS MR QR,PY consumers of

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 teiler
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.



each retailer in each period. -5- Preferably said whol esal e market

settlenment system cal cul ates paynents _dque to utility whol esal ers.

Preferably said system managenent server aggregates the consunption of said
plurality of meters by tinme of use and electricity retailer, said utility
vending 5 systemfurther including a network operator's system said system
cal cul ati ng network use paynents by retail ers based on said consunption by

consuners of eﬁfe?elraﬁfc)ﬂ% e{é ? révﬂdleﬁﬂl& magﬁé&i s%ﬁlenﬁ)érﬁ:fs?% X%l%ﬁiaq?%ﬁﬁsﬁﬂélﬁ‘s

operator's syst'em ca S paymne ue to networ era

Pref er abl ygg@iotutility| wholebfle ectricity. Preferably there are between 24 and
1440 time of use périods in a 24 hour period and said system nmanagenent
server instructs said nmeter to provide use data for a 24 hour period.

Preferably therprefé@bhBsdill ¥pstein mafagahemderidt a@g?égdﬂ@slﬂlepﬁfnisﬁﬂhgaﬁﬂﬁ ofaid 15
system managenent server instructs said nmeter to provide use date for a 24

hour perisaid plurahtysetmeters bigdttherefitise hred pleetrenty retaikart sad udiditg ivendingn a
utility vending mnethod conprising the steps of: at a utility consuners
preni sés: PEtem dnither mchiding pineiweork epAsptoy scyvstam.sSatd pyfemtajculating d
utility fromat, | east one of a .plurali of. retailers, .said supply.credits
recei ved f?%oék %%Pweﬁﬁa’g%ﬁﬁm g’@?‘?f{eg‘? SWQ@F?HWWQEIPH@%WHH%% gf\ of said
utility byee}ch%ta?lfer lﬁ?@a&r pél%(ﬂ utility;

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;



decreasing said stored supply credits as said utility is consuned; -6-
storing said consunption, tine of use da#t-a and decreased supply credit
data; periodically conmunicating said consunption, time of use data and
decreased supply credit data to a system managenent server, and 5 wherein
sai d system managenent server performng the steps of aggregating the
consunption of a plurality of consuners' prem ses by tinme of use and

electricity retghligh sall S5QNAPYorS Mntk SV 8iCMARRAIRIRA S SiYSly drbllit her
perforns the step o comuni cat1 ng said aggregate consunptioh to a

whol esal e gmpket settlenent 10 system said whol esal e narket settlenent
system performng the step of cal cul ating paynents by retail ers based on
consunption by consunmers of each retailer in each period. Preferably said
whol esal e mar kepeedichByeommsysicaning sait vensypapfionsmehd usstdape add cal cul ati ng
payments due to utility whol esalers. 15 Preferably said system nanagenent
server furdémwreassdrsupphs credet datefo adystewniranagmentgeseardanggr egat e
consunption to a network operator's system said network operator's system
perform ng the step of calculating paynents by retailers based on
consunpiion by wdeseinsal Histemshanagedicngpenvar peidarrpiela the stapsetfer abl y sai d

networ k operator'.s stem further.perfarns the step,of 20 cal cul ating

paynents d&@s€ga %W@Bgﬂ{%%ﬁé)@%ﬁyéﬁ%?nﬁﬁm@&rpr?%eﬁ YL step of
i Vi d i . i tilit i t | t

recei ving ﬁ?‘??ﬁ&sgligﬁ{}gcﬁg{ﬁe%ﬁleq utility consuners prem ses at |east one

supply cre y Ccredit received from an e-paynent systemvia
sai d system nmanagenent server;

Preferably said system management server further performs the step of
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 scrver;

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



Preferably each utility consuners prenm ses has at | east one neter and each
25 said neter has a unique identifier arfd the consunmer supplies said unique
nmeter -7- identifier to said e-paynent systemas part of a purchase, said
met hod including said e-paynment system conmunicating said uni que neter
identifier to said system nanagenent server along with other purchase
information including the purchase quantity. 5 Preferably wherein a

plurality pfenhiiel td é’ai&%t-%){xﬁéﬁt RER ' g§8?‘1y %'f'éf;ﬁ]rl:lﬁé’se?Eaid%éﬂhbﬁﬁn@lﬁﬁﬁf

t hrough said e-paynent s em Prefera sai'd e-paynent system provides for

purchase u§did@-payRhetitalysteyn comnputicAtafesad uhiyie, mesir ddenifiqns sahit! udi ng
point of sale, automatic teller machines, an internet web site, direct

debi t st ansistemimatageoisndseMer ROng 8is otharpurehagsHoferm iy imchisliyg twi d
utility is electricity. Preferably there are between 24 and 1440 tinme of use
peri ods anBUtshpsF qeadByof periodi cally conmuni cating said consunption, tinme
of use data and decreased supply credit data to a system nmanagenent server
comuni cates data . 15 for a 24 flour per.i o

) d. Preferably there are 48 tine of
use perdods andPEcfeebly sdiessingap P%Itﬁéﬂfluyt/‘?‘%%?ﬁsd’&? WIQ%EE“&ISI&%’ unpt i on,
time of use,.data..and, decreased suppl redit data to a system managenent
server con%ﬁ%c‘gff%féq%‘%%hfS&F‘?S'pﬂp’ﬁ%%us%ég?’r od. BRI EF DESCRI PTION OF THE
DRAW NGS 20 One preferred formof the present invention will now be
described with gr ren to th o i i j | chi. Fi.qure 1 is
a layer diagr an? 5&%@ gﬁgcet?il%liﬁ?l?lt s&%ﬁ%ﬁﬁé&v@@gféo?ﬁ%ﬁ%ﬁg%s%éﬁgiur'ezlhﬂzu

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;



present invention; -8- Figure 2 is a schematic diagram of flow process of
the electricity vending systemof the pfesent invention; Figure 3 is
schematic diagramof the electricity vending system busi ness cycle; and 5
Figure 4 is schematic diagramof an electricity neter of the present

I nventi on. DETAI LED DESCRI PTION Referring to Figures 1 to 4 at a |layer |evel
the systemconsists of a netering |ayer 101, a conmunication |ayer 102, and

an application | Byirelds a déhenitRodiapran of flovapsyeteof iletdasticitorvendingr 104.
The application |ayer 103 includes an acquisition and instruction |ayer 110,
a metering sistemmfdbepsisayt invapon] 11, a purchase data processing |ayer 112
and a data delivery layer 113. The netering layer 101 includes the neter
used at the prem ses being supplied. Wile reference is made to _electricity
supply it is to Bigunedeissichematigatiagram of therelestrieity yending syistem dusimess wat er
or gas are algo included. Referring to Figure 2 the neter 201 is |ocated at
or near the® ﬁ%%ﬁﬁr's prem ses 220. A consuner is not to be limted to
househol ds but to include any user of utilities including small and |arge

busi nesses. The ter 201 of the present_.invention inclu t he
functionalities OI8Ure H§ %fglﬁﬁl%’rc&ﬁﬂ%r@& c_)f%gﬁec%rémfyh@eﬁgtogﬁﬁ%mesg% record
el ectrici ty'n%%HﬁHHpt lon. Additionally the neter 201 of the present

i nvention cHhreddrd consunption based on tinme of use period. In the
preferred enbodi nent these period can be set by the system but the periods

coul d al so B%ﬂfﬂt?ﬂb%’@@ﬁm‘ﬁm he neter 201

’
b

Referring to Figures 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
1 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
1s 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



Is installed. The period would typically be half hour periods but could be
shorter 25 or longer. For exanple the ti-fe of 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 credit froma real time signal to top up

t he ambunt of credit available to be supplied. Referring to Figure 4 the
meter 201 includes a CPU 401, nenory 402, a communi cation nodul e 403

i ncl udi ng ain tleatricipneredidrfromi acmhl timemgnal464op Thdéhe Smoenépf 2fetital so

i ncludes a user interface 405; the user interface includes an LCD panel 406
a pluralityawfilablg tobesuprdieshd a plurality of LEDs 408. Further included in
the nmeter 201 is a speaker 409. To control the supply of electricity the

neter 201 also includes a _circuit breaka}iJ 410. While not illustrated the
meter 201 may aReErriRgtoddgured thednster wdl dndudesa GdY ROpomemayiiZag a user
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conpar ed tgp&fﬁ’ﬁﬂlﬂ 4 plerguneiMmittohb 800 edi 4 pluedlty bt IS0k adgeifuigleras a
nonetary 15 value or as units of electricity to be consuned. |If the credits

are stored aslhadednarthe angtew20 Liés 4 bprakehd09 atlescantrdd ¢hapgiplp o f aleddiiéter ent
times of the days are included with the credit when the credit is

transf er r edthegnetes 2Rdadso ngiudesta ¢iraichreakerst H e Whilsy et iHystiared shemeter

c rer on' 220l SRS andRhe BPRT o BHSb SSTYEO L RabL R el
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consurre]rq gt otﬁ’l% Ihét\r,gvﬁggfltoﬁ,gf?ﬁg&ﬁneﬁggr(]gonsuner Wi ave the option to

request op up hr ésho not cut-off point) of

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.



period, say day tine period, is reached. |If the consunmer does not top up,
their usage during the particular usagel(period will be curtailed. The use
of credit fromthe neter 201 will be based on the order that the 25 credit
was applied to the neter 201. In an alternative but |ess preferred option
the consunmer will have the option of altering the order in which the credits
stored in the neter 201 are consuned. -10- As previously nentioned the

meter 201 will pagyprédoaslysaenticiedrthactetto2®@ Wall peoviele st intepflack @ast Vi ew
the credits that they have available. In a preferred enbodi nent the user

i nterface valldw bensumarsgorahiendt vievotheraredits that fey. haveravailable. ekt i ve

enbodi nent the neter 201 wil| allow a _user,_to comunicate 5 using a personal
conput er, FMAIGFehembpdaacnidhe userinisriagsvidkbemecomarateshingo thepmelsd0lThe
meter 201 al so features a,start button t | I.ow,t he consunmer to turn supply
on. 1 npor ¢ ity 2 FibATES epusgngar e nidet daF St o N a SRR K imRplediE b &
the neter to.: ' ' |0 tf kel ' : m and 10
to send | nf SuBE TSt rsT PR e PP BEbHOE a5 REHE il SR E e Ton mmy
be made utidpizdddg a power line carrier, GPRS, GSM RF or other conmunication

systens such as W-Fi, W-Mx, etc. In another enbodi ment the conmmuni cation
systemof the neter 201 will be able to act as a gateway device for other

househol d devi cefhs ufdierr0 Pelss Fo@ureskbstanhutioarts allésv thict dorsnmun ts nghens t he
meter 201 will communicate to a consuner when the available prepaid credits

are runni ngsupply ons alploytantiyshe aleser 2(hlewilb imalode cammuniadtiemmeansio al ert
fromthe neter 201. Because the, neter . 20% i ncl udes a. .
[ enable the meter to receive information from the electricity vending system and
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



t wo-way conmuni cati on nodul e 403 the notification that credit is | ow may

al so 20 be via email, SMS or voice nessage- The neter 201 will conmunicate
with the electricity vending system 206 and the electricity vendi ng system
206 conmunicating with the consuner. In the preferred enbodi ment the neters
201 of a plurality of consunmers are connected to the electricity vending
system 206 via a data concentrator 202. 25 A plurality of data

concent r at oglactZiRgy aeadipnaiscde @06ds vitea abredrki 204t ahd/thediutgmaist @ere206, whi ch
includes a neter data managenment 203 and automated neter reading system
205. The comading systepe 206 ehhisheteatlamayrheeamyt suttabie revarking $sten but
electricity yendi,nq system 206 is via a network 204 and the automated neter
readi ng sysvihtyroei! @’I%@W@ibﬁﬁsﬁ%@sany sui t abl e networki ng system but
will typically be wireless or fiber-optics. The automated neter reading

chch meter w11 BES uanated HacicaRe watn 245 B oA Eare dIctotE SR birat od
t di . t 05 Wi |. [Nt X f
per od Pecodus PRRAERA SEtidionsR A G IR A EC R of B 28 RonCe Ve
number of ugiri, CPRS Hifethatf® it ACRalnERlent 905 RENI bt Meigge HORFLAIET Y
2(LI)1%é supply T%PS d |§

retailer I ng those units. e“reporting period, e 10 typically

24 hours, whklerdependyperidviseesded Quiringn o tisst 2artburay Theinfapion vl 12
hourly or weekly. The meter 201, when it receives a credit, receives the

el ectri ci t yinchtdaithenumbe? ©8 unitaeonsumed, foodachofimenef wsetpxirlost argbhesuppl yi ng

the credits and will recaqord the _na&e of the retailer 208,0of the consuned
credits. 1selopiaicHyiretriles d0fsuBplyinmthosg ualis: dheroportvgdeeriaote Wil from t he

Teter 19 typically 24 hours, will depend on system requirements, and may for example be

12 hourly or weekly.

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



201 via the data concentrator 202. In one enbodi nent the data concentrator
202 may read each neter 201 connected {2t he data concentrator 202 and
forward the data to the automated neter readi ng system 205. In an
alternative enbodi mrent the automated neter reading system 205 may read each
i ndi vidual meter 201. 20 The electricity vending system 206 is connected via
a network 211 to various other conputer systens including an el ectronic

payment syseMsedf electAEitP UetebiRDBy 1He! retaileld WonSliherSnesp&itivelP8ThE he
whol esal e mar ket operator®s system 209 and the electricity network

oper at or' s siraheapediftthe Gpstendsi thyt thesetmilete2 @8 knowithe eyasterotisompsipatodm 206
aggregates for each 25 tinme period the total units consuned by consuners of
each el ect rtheirtopnsemars, gather thanschangisgrhised aniconswaption proBlosiaditee antire

el ectricity market oqerat&r 209 and bhe ;J{ﬁﬁtricity net wor k operator 210 to
char ge eac§t¥OxF PER HBHEd RRMPHQ\TSRT HASt QWS. the use of electricity

network by the retailers' consuners respectively. The advantage of the
systemis that the.retailers 2 know. t he exact. consunpt.ion of. their
consumers, 1 at heREENEL SIgH TG RIRRIts: COHEREET Sirchman! Pesdige YHEMent i ¢ o
net wor k or I, Ja \ I i to Figure 3
t he busi nes@écwz)gaegmégl gcﬁqsgﬁ%@’@Z?\ﬁﬁ%gggg?t%g#n%%&émﬁﬁ %@bg desgri bed.
A consurmer Shakks e @ficRy PRNEBIHayhieht 007 %9§tenpﬁ'édift@§ﬁfe ﬁd)ﬁ%ﬂt'f%ﬁﬁhe The

e- paynent 7 system deducts the paynment fromthe consumér's bank 212 or

ot her accougdnsanmtrGriedikt 312 beothey aesdurit and lvecditsethe pagitent to éesdlbetricR98. As
part of the purchase the consunmer 301 provides their unique 10 neter

i denti fi er.rewiler 208s une pad el thepuedhgse dwtcansuer 3§ 1 previdepdheipuniggst em a
st andi ng order t,g top up.their net %201 V\/%gn the electricit vendi%%]system
206 nothl i eHCiGRd %ﬂtﬁpé? € ST IBEY AHE STEER USH& B CaPAYTHENSEN 201

a standing 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.



The el ectroni c paynment system 207 all ows consunmers 301 to purchase
electricity using a variety of channel s-13hese include point of sale,
website, 15 tel ephone, bank ATM machi nes, SMS, paynent ki osks or any nethod
that a consumer may purchase other itens or make paynent. The consunmer wl |
be provided with a choice of retailers 208 and a choice of electricity
supply plans. So for exanple, retailer A may offer a 24 hour rate and

retailer B a daYThélE:ﬁ:cﬁfi'élt)avelﬁtliﬁgtsgﬁt@hf«‘ZOG' bﬁnﬁeh@hhﬁfmaﬂﬁmﬁ@%&ﬁﬁgt hei r
offering to the e-paynment system 207 20 via the electricity vending system

206. Once asystein 2Srreddd theaconsanptians bbalanetetse? Gl mad apgrtegatestthen 207

notifies the electricity vending system 206 of the value of the purchase,

the nane of cansgmpsias foscaghgimmpeniobang farreashypwiler d08r ddietrinformatipnrishase

to. The electrici tey vendi.n st.em 20 tmn credits %h neter 201 via the
i ChALs

2
25 aut omat e¥¥HER 81 ¢lesiioy Dbk Ppgatan 110 il Gy BAdShsuner 301
may user?t hf%@&ﬁ%q??gt&%ﬂie%ﬁﬁ%%dz ove. - 13 The electricity vendi ng system
g

206 usi aut I'C neter reading system 205 reads the consunptions of
all nmeters 201 and aggregates the consunption for each tine period and for

each retailer 20 lLf i | S Gl

operator 210, thzhﬁgﬁggﬁl %j’g(;?ltg%% ?}t%efgvi}ﬁ?ngér &%I%g%pgkgﬁgcﬁ%éﬂ(gﬁgb%&
retailers 208 afdehd eledirlcifsnetRBrit Bparast2lleb el ont the c‘éfﬂ@mhﬁ?ﬁbﬁ oglectricity
mar ket operator 209 and the electricity network operator 210 based on the
consunpt i oneleétricdtyent comsunyerdB0¢ andgearditSpilovided by thedithdep2@fii ded by the
retailer 208. The foregoi ng description of the preferred enbodi nent of the
invention 10 has been presented for purposes of illustration and
description. |t Thefiotegomgedebedption 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  best 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.



to be exhaustive or tolimt the invention to the precise forns disclosed,
since many nodifications or variations thereof are possible in the |ight of
t he above teaching. Al such nodifications and variations are within the
scope of the invention. The enbodi nents descri bed herein were chosen and .
described in order 15 best to explain tHe principles of the invention and
its practical application, thereby to enable others skilled in the art to
utilise éhz invention in various enbodinments and with various nodifications
as are sultMXo the particular use contenplated thereof. It is intended
that the scope of the invention be defined by the clains appended hereto,
when interpreted in accordance with the full breadth 20 to which they are

| egal |y Bnd eyuiilibepdisgisysdem havieg: CLAIMS 1. A utility vending system
having: a system nanagenent server; a plurality of supply neters, each said
supply neter h@¥enGhanagePemaesaor, utility usage neasuring neans, said usage
measuri ng nmeans conmunicating utility wusage to said processor; a two way

communi cat| ony (G S bAYiAers Hafh PIESATRORCIPLpaELN Cale Wi h sai d

syst em nmanag erver. "menory for stori'ng a plurality of supply credits,
and. time of use data for the consumed utility; nmeans to allow ng the
supply of saitP'8t5Ff9ty to be cut off by said processor when insufficient

supply credits are stored; wherein said processor: L .
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,

memary 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
insutficient supply credits are stored;

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 server provides time of
-use data to said system management server;

in response to an instruction from said system management server increases said
supply credits; and

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 settiement system, said system calculating payments by retailers based on



decreases said supply credits in response to use of said utility reported by
said neasuring neans; stores usage of said utility by tinme of use; in
response to an instruction fromsaid system nanagenent server provides tine
of use data to said system managenent server: in response to an instruction
fromsaid system nanagenent server i ncrédses said supply credits; and said
system nmanagenent server aggregates the consunption of said plurality of
neters by tj o] icity retaller. .said utility vendi ng system
further isﬁ%:qll Cﬁﬁ?“ﬁ‘é’tgﬁ%ﬁﬁg seug]g%ggir%a%bHe%/taliezbﬁ‘iecﬁgﬁ{é@yst em said system

cal cul ating paynents by retailers based on - 15 said consunption by
consuners of each retailer in each period. 2. Autility vending system as
claimed in claim1l1l where said system managenent server aggregates the
consunpt idn ofA wditd veddimgsyisten of clawtedns claym { iwhereofaidisystean thapigsotent ey
retailer, said utility vending systemfurther including interfacing with a
separ at e Maplsesaine comulstionELAil pl@alLy Y MR Bih@he b usoindiddctridify ttersai d
utility vending system said whol esale market settlenent system cal cul ating
paynent s 4.2, . 0¢ A0 Ci It . € S ailer in
each perf%gh%§%€$égg&ﬁga?ﬁghgg?ﬁgggﬁgg%38?§§¥%%?W%E%&%?f???§§€gﬂgﬁﬁ% system
as claimed _jn any one, of. clains I, to. erein sai d nmenor further stores
Suppl er PHERERYaPE s ferhany omCmits SRS Nt and LoaterlraPakeT urt her

i ncludes: a display panel for showing the quantity of consumed utility in

t he curr esstlepeny wefcaralcuiptRgpepngne by sstailar: kasghean eossmpiian by cprsugrersdif] ot LED
indicators for low credits and supply activation or turn-off; and a speaker
for audi ccaal etdiler in each period provided by the said vending system.

3 A utility vending system as claimed in any one of claims 1 to 2 wherein said memory
further stores supplier identifiers and utility 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;

pilot LED indicators for low credits and supply activation or turn-off; and

a speaker for audio alert.

4. A utility vending system as claimed in claim 1 or claim 2 wherein said meter further

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

5. A utility vending system as claimed in any one of claims 1 to 4 including an e-
payment system, said e-payment system aliowing 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 communication to said meter,



4. A utility vending systemas clained in claimf or claim2 wherein said
meter further includes a start button allowing said utility supply to be
turned on. 5. Autility vending systemas clained in any one of clains 1 to
4 including an 0,- paynent system said e-paynent system allow ng a consuner
to purchase supply credits froma var‘i]é’y of utility retailers, said
c-paynents system communi cating said purchase to said system managenent
server for cojn.f o j. i d, me e o118 6, AN . i .system
2o ol ai b i i Qi heho S A S e AL s st il b YRV 2 G
sai d consuner supplies said unique nmeter identifier to said e-paynent system
as part Igfntichane paid congune Sémﬂ%ﬁ@ﬁtvngwtlaﬁP%biﬁ?mhql'éatSnge~g%v.ngenﬁﬁxsa% et er
identifier to said system nanagenent server along with other purchase

i nf or matasquarti ofcl pdtcirgetsaal e-payrehrasestejuanmintupicafing Aaidtuiniqueymetendieniifiesyst em as
claimed in claim5 or claim6 wherein a plurality of utility retailers

provi de @idlsyta@hi vndenttht Isetvér afidigy withhb@ehuseade apRYBAGN SYSHERE Be A
utility vending systemas clainmed any one of clains 5 to 7 wherein said

e- payne -provides for purchase using a plurality of purchase
opti onsﬁsusrg?l}éé%%ﬂ'%s including point of sale, automatic teller machines.

an internet web site, direct debit standing instruction (G RO, SMs,
tel ephone. 9. A utility vending systemas clainmed in claim1 or claim?2

wherei n pai d Wieh©SRhSing ItkRhs SR EIRMIMSY S SIhCALGRIA] £pluPAXPBNitIAUe tO
utility whol esalefs. 10 A utility vending systemas clained in any one of

Clai i 1l e oMGHCA BoBl P RS W FERIBHERE 3RS caag ea oo the

consunption of sard ers use and electricity
retailer, said utility vending systemfurther including a network operator's
system said system cal cul ati ng network use paynents by retailers based on
sai d consunption by consuners of each retailer in each period.

8. A utility vending system as claimed any one of claims 5 to 7 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, telephone.

9. A utility vending system as claimed in claim 1 or claim 2 whereir said wholesale

market settlement system calculates payments due to utility wholésalers.

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 of meters by time of use and
electricity retailer, said utility vending system further including a network operator's systen,
said system calculating network use payments by retailers based on said consumption by

consumers of each retailer in each period.

ll. A utility vending system as claimed in claim 10 wherein said network operator's

system calculates payments due to network operators.

12. A utility vending system as claimed in any one of c¢laims 1 to 11 wherein there are



11. A utility vending systemas clainmed in claim10 wherein said network
operator's systemcal cul ates paynents due to network operators. 12. A
utility vending systemas clainmed in any one of clainms 1 to 11 wherein there
are - 17 between 24 and 1440 time of ;use periods in a 24 hour period and
sai d system nmanagement  server |nstructs said neter to provide use data for
a 24 hour period. 13. Autility vending systemas clainmed in any one of

clai ms fediRed 24 WhHEnahM hitesusdrRridd intd PNl pESiBdRAR isPdSsykRmAmadageReht peri od
and sai d system nanagenent server instructs said neter to provide use data
for a 24erhounstpersisadi mewr topravid useydajefedidg bevt pstbdeonpri sing the steps of :
at a utility consuners prem ses: storing a plurality of supply credits for
supply of said utility fromat |east one of a plurality of retailers, said

supply ggedi hﬁnﬂ;%«aeéﬁm% i;rsfem & am%;earn Hﬁm@f&e&wmﬁqrmqn wheTBRASHGE AG 45he
consunption of said utifTity by tine of use of said utility; decreasing said

stored ?ugp(l}f)é% goéés 'J%fal oualf)gj {;)cﬁ xigd sa%dg?{aérgqﬁﬂlacgl%%tl Q&c?e}mqlu%&m%{ﬁnpt' on,

time of rease cre periodic

conmuni cating said consunption, tinme of use data and decreased supply
credit st i groyideyuse dataanadbhewtPesefver, wherein said system managenent
server performng the steps of aggregating the consunption of a plurality
of consuners' prem ses by time of use and electricity retailer; and said
syst em managenent server further perfornms the step of communicating said

aggr egatg. COpsHMRY LetitOmemhebebepalify tRiskegt oset tl ement system Said
whol esal e market = settlenent syst em performng the step of calculating

paynents by onsunpti on by consuners of each retailer in
each peri od. Ete—!sﬁh,&? ?%ﬂﬂﬁ%dlv glg met hod as clainmed in claim14 where said

m man n
System ma aggtgﬁné asqmaﬁty 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;
storing said consumption, time of use data and decreased supply credit data;
periodically communicating said consumption, time of use data and decreased supply
credit data to a system management server,
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; and
said system management server turther performs the stgp of communicating said
aggregaie consumption fo 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 retaiier in each period.

15. A utility vending method as claimed in claim 14 where said system management server

aggregates the consumption of said plurality of meters by time of use and electricity retailer,



aggregates the consunption of said plurality of neters by tinme of use and
electricity retailer, 18- said utility vending system further including
interfacing with a separate whol esal e narket settlenment systemthat is not
part of the said utility vending syste 8said whol esal e mar ket settl enent
system cal cul ati ng paynents by retail ef$" based on consunpti on by consuners
of each retailer in each period provided by the said vending system 16. A

Ui LLY YRRGHAG BRLNOS B ?lk;aiemniaﬁs}gﬁipt&h@yagggg] FABLR NG LR Eal d

whol esal @ "rnarket sett1enent system or e step of calcul ating

payments due to utility. wholesalers. 17. A utility vendin t hod as

cl ai ned ?%‘T%{ﬁ?)“Bﬁ“ée%fh%fsd?%ﬁa‘i&?’(hﬁ s3i§ “Wﬁg’r‘éqnﬁmgé?ﬂ “"s%‘?@?ﬁgﬁnﬁ%@ ht  ser ver
further perfornms the step of communicating said aggregate consunption to a
net wor k eyséeragny sysem yalelaiing payanangt woeleilen drsadom eongyplern eednoemsngl t he
step of cal culating paynents by retailers based on consunption by consuners
of each eghatlafér inleficloReiddprsviod byliBe sAd wtading yyswandi ng nethod as clained in
claim17 wherein said network operator's systemfurther perfornms the step
of cal cul ati ng paynments due to network operators. 19. A utility vending

met hod as clainmed in any one of clains 14 to 18 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-paynent systemyvia

sai d systgm MRNAGETBMAITEMEBb as EQimdY Mididitt t4 HENMENEs TR s8R wilAdsaRd 1N
claim19 wherein €ach utility consuners prem ses has at |east one neter and

each sai dchanket ecttlhasntasygreiny fietlicd patipiisetheatep ohealcdasngrpaymaupghe é&s uslitivd
uni que maae identifier to said epaynment systemas part of a purchase, said
met hod | HEPE§HRY sai d e- paynment system conmmuni cating said uni que neter
identifier to said system nanagenent server along with other purchase
information including the purchase quantity.

17. A utility vending method as claimed in any one of claims 14 to 16 wherein 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.

18. A utility vending method as claimed in claim 17 wherein said network operator's

system further performs the step ot caiculating payments due to network operators.

19. A utility vending method as claimed in any one of claims 14 to (8 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;

20. A utlity vending method as claimed in claim 19 wherein each utility consumers
premises has at least one meter and each said meter has a unique identifier and the consumer
supplies sajd unique meter identifier to said epayment system as part of a purchase, said
method including said e-payment system communicating said unique meter identifier to said
system mapagement server along with other purchase information including the purchase

quantity.

2]. A utility vending method as claimed in claim 19 or claim 20 wherein a plurality of



21. A utility vending nethod as clainmed in claim19 or claim20 wherein a
plurality of -1.9- utility retailers provide a plurality of utility offers

t hrough said e-paynent system 22. A utility vending nmethod as clainmed in
any one of clainms 19 to 21 wherein said e- paynent system provides for
purchase using a plurality of pur chasé-90pti ons, said options including
point of sale, automatic teller machines; an internet web site, direct debit

st andi ng,...i nst,ruct i Q.. e 3. A utility vendi ng nethod
as cl aiugrgg 1?%”5‘&9“%‘%@5 ﬁ)ﬁ u?ﬁq)gi Pr@{@f} f’gﬂeggnr(\/%\ﬁgfr] 3%% %t a@’?ﬁtghtag t‘ééém]bet ween 24 and
1440 tinme of use periods and said step of periodically conmunicating said

consunption, tinme of use data and decreased supply credit data to a system

managenent server communi cates data for a 24 hour period. 24. A utility

vendi ng,met hod..as cl ai med in any one of cl ai 4 t 3 erein there are
a5t ne2or GowiE FoBer B L RTaREs Brarffiegt Gty SR b et i o a
CONSUNphY @Bt syk@F pRivides _%xd?&z%h@@qlsﬂ%céi PRAERELy SHPRLIhGE @Gtibnsdakid diods System
managefment server communi cates data fora 24 hour period, _

including point of sale, automatic telter machines, an internet web site, direct debit standing

instruction (GIRO), SMS, telephone.

23. A utility vending method as claimed in any one of ¢laims 14 to 22 wherein 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 for a 24 hour period.

24, A utility vending method as claimed in any one of claims 14 to 23 wherein 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.



