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Meathod and system for tarifl, lvad and seeter data management with radio round control

The pragent fnvention relateg 1o & method for the mognagement of 3 plurality of decentesdizes customer
taemvingls by mwans of a bidirectional communications cornection between a central usit and customer

connention unity associatad with tha customear terminals

U is necessary i varlous areas of the arl 1o transmit sontrel signals from a central device tn 3 plurality of
deventrally distributed customer terminale In the fedd 8 ensrgy supply, foad managermant or tanst
management can eg. be carried out in that control signals for the taritf adjustment or far switchiog off are
transmitted to specific terminals. This can take place, for examiple, by means of data transmission va the
power network {powerlineg commurdcation, PLEL The method of kangwave based radio tipple contral, which is
discribad, for example in EP 1 479 250 81, van also be ussd for this purposs. Orea twiff change to be warried

ut for all customer terminals or for 3 subgroup thereof or on a swdtching o0 or off of individual devices
associated with the: terminals within the framawork of load managameEnt, 4t i necessary that the
coreespanding vontral instructions are implemeanted within & relatively shawt tme, for @aampls I the range

helow ten seconds

Conversaly, it can also be desivad 1o recaive signals from the customer terminals at the contral device, Thers
are eurrenmily, for example, incrensed efforts to introduce the awtomated measurement of piswer consusnption
{smart metering} i the area of private households. The individual consumption dats have to be transmitied in
8 manner secure against interception, sscure against manipulation and with high reliability. For reasons of
guanomy and dus to legal radiation restrictions, & is gensrally not desived to provide @ high perfarmance
transiission devics ot cach of the numerous customer teeminals to transmit the data to the central devics,
Laistiog systems for the managemant of u plurality of customer terminals are therefore disadvaniagecus sither

with respect to tha tranamission rate, the responss bnhavior, the dats sscurit ty ar the system custs and cannat,

for exanple, affact an efficient management ofload, tatitf or consumption for wide distributions of terminals.

A prepayment system for supply resources such as sisctriclty, pas of water is disslosed in WO Q237237 &L A
central comtrol devire, for example, switches the cornection of 3 costonier o8 vis & radia connection and
switches It off again ance 3 specific consumption has bexn reached. A consumption mater somnectsd 6 e

copnaction transmits the consumption dats to the rentral contral init viz a frequency tarries connsction,

RE 10 2004 083 708 AL discloses an apparatus far the remote contrad of electrival consumers such 3¢ street
lamps. The apparatus is associated with 3 respedtive consumer and cobytiess @ vipple control receiver for
receiving switch commands s well as 3 commurication module which is able to transnyit stata informationioa

sentrat controbunit «ia a fesdback channat

it is the object of the invention to snable an effident mansgemant of lo oad, triff or consumption for o large

nurabse of terminals.
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This obect is satisfied by @ miethod having the features of claim 1 a3 well 2 by & management svstem which

can e oparated in sccordancs with the eethod

iy scoordancs with the nvantion, the central unit Gansmits atleast ane synchronous radio contral telegram 1o
a plurality of customer connection units by means of at least one fongwave transmitter vis a entral radic
fipple control channel, Each customer connection unit triggers a predefined process ot at least one associated
customer teronal in dependence on the received radio contrel telegram. Each customer connaction unit
furthermore trarsmits ot least one daty tefegram which includes information relsted to the sssocloted
customer terminal 1o the central unit vis o decentralized return channel which Is sepsrats from the radio tipple
control channel. The transmission of the data talepram to the contral unit takes placs based on time, based on

anevent and/or in dependence an 3 previcusly received ragio control telegram,

i aceardance with the invention, the trarsmission of the data tadegrams from the custonier connection units
1o the central unit takes place with a time delay with respact to the radie control telegram praviously received
by the customer consection units. The dulsy Ume can, for exarople; be adapted for wspecificapplication, whife
a synchronized triggering of the data trangdssion by means of the synchronous radio control talegram is stil

ansured.

Que to the pravision of a central radio fpple controf channel, the contral unit can contral 3 plurality of the
customer terminals in a synchronized manner without any read delay fimes having to be expected betwesn the
tranamission and the reception. The customer terminals can trassmit data to the central unit by means of the
decentralized retum shannel in s simple, secure, fexible and cost-saving mannsr, for exaraple, via a PLC system
which is simple to implement. It is thus e.g. possible that the central unit triggars » coordinated consumption
data logging at numerous terminals at 8 fixed time and receives the corresponding data bit by bit to process

tham further at 8 later time.

The principis of the radio ripple control which is in particular characterized by s cantrafized strugturs and its
sperd and the principle of 8 dats transmission which fs, in contrast thereto, decentralized and in which spaad
and synchrondzation are not important are thus advantagenudly linked to one another by the invention: The
particular advartage of this linking can be seen in that just the advantages of the systems sre utilized and any

disadvantages of the systems are not Important.

Possitile further developments of the invention are st forth in the dependent daims, in the drawing and in the

dascriptien,

The decentralized return channel Is preferably based on the networks or protocols BLC, GSM, GPRS, UMTS, 1CP
and/for 1P, Thess s«isting communications standsrds s the assosiated Slrandy existing Infraatructure can be

utifized In an advantageous manner and establish compatibliity to other applications,



In accordance with an sxpedient aspect of the nvention; the decentralized retany channel fs basad on ot least
une cellular radio network. Tallored and flesible sommundcation structures san be sot up by means of such

radio nebworka.

The transmission of the data telegram Wiz the decnntralized return shannal s preferably made insensitive with
raspect to interference signals by roeans of @ corralation process. This provedure makes it possible to operate

the transmission devices of the custarer connection units with relatively low power.

I accordance with an embodiment of the invantion, the transmission of the radio control telsgram via the
ceraral radin ripple control.channel is made Insensiive with respect to interfergnce signaly by msans of &
corrglation process. The robustress of the gignal transmission viz the cantral radia ripple contral channelcan
theriby be Increased. Such progesses have proven themselves in radic sstronomy even with an sxtremely hig
interferance envivonment. This process thereforae enables an increase in the refiakifity andfor-the incraase of
the range of the lungwave tranamitter. The currently known techrigue using FSK modulation is today not so
mush timited by the reception resshution of the receivers used {input noise), but rather largely by thy sigrvaltos
noise ratio, High levels have therefore bien selected as it values which are raliably above the favels of the
nterferance surroundings. This fimit oo be considerably corrected downwardly uslg the masans of corvelation,

which enables » batter range or 8 better reception at difficult locations, e.g. in switch cabinets,

The synchronous radio contrad tefegram preferabily Includes control instructions with high time priovily, The

advantages of the fast radio rpple tontrol gan tharely be utilized to a sosohl degrae.

The radio contrud telegram particularly praferably additionally includes information dats. Spegifie information
anly refevant te ane customer tesvinal, for axaple contract iformation, or informatinn squally refevant to a
plurality of customer terminaly, for sxample a time signal, tarff information, westhar davs, afarm signials and

tha tike can this also betransmitted 1o the QUStHmer connection Grits,

the data of the data telegram are praferably logged in respanse to 3 received radio cantest telegrant and arg
stored in @ memory device assonlsted with the respective customer terminal Gt the transmission to the
sentyad undl, with @ time Stamp being added to the logged data which sbabies 3 subseqguent thns sssociation of
this data. This provedure draws 2 special benefit from the high redundancy and reliability of the system and
viethod by sccrdancs with the invention, wherehy substartial cantral tasks can be controling independentiy of
the properties and of the avallability of the return channel. Iy particular the resrganization of all the data onte
a system clocked synchronously by an stomic clock thus also becomes passible depandently of whether the
return channel works or not. &n assodiation of the consumption exact to the minute can thus also he made
possible sftar months or years with static menmory systems of fow ¢ost 8t present. The refiabifity of 3 billing
systern which does not only make use of the capability of » working system can thus b Ingcreased by & multiphs

and Istencies 0 the range of months can be bridged.

Management of load, tarlff, consumption andfor information focluding the customer terminals or devices

assaciated with the tustomar terminals is praferably carried out by means of the central radin ripple conteol
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channel and the decentralized return channel. Such integrated managament opens up @ vatiety of options for

affinieny and econpntical operation for the speratar of a teemingl network.

An expediont aspect of the invention provides that the customer terminals or devices associated with the

sustomer terminals are switched on or off an the basis of the synchronous radio contrad tedegram,

A display devicy, I particubyr arn optical display device, provided at the customer termingl for the
regrosentation of formation releted te the customer teimingl o preferably activated oF undated in
dependuance on the received radio vontrol telegram, This, for sxample, pravides the possiblity of informing a
custorer regularly of bls cureent ponsuraption data and so of giving K the appostunity to chedk and/ot to

change bis consumption behavior,

in accordance with o preferred embodiment of the invention, the customer terminals inglude consumption
devices, water supply devices and heat supply devices, The logging devices san, for mxample, be eluctricity
maters i domestic power connestinns, whereln management In accordancs with the invention provides the

requiraments forefficiont smart metering.

The synchronous radio controd telngram preferably triggsrs » time-syrshronized ingging, in particular a power
dats fogging, 9t the customes terminals. A tmesynchronized power data logeing ensurgs that nune of the

customers s disadvantaged with respect to differant tariff perinds or billing intarvals.

ip avcortdanes with a preferred erbodiment, the synchronous radio contrad tedngram triggers 8 tariff changs at
the customer tarminals. 1t s thersby a.g, possitle to fix an up-to-the-minute slctriclty prive and to change the
prices of the energy service pravider can thus be reflected divectly at the custoner side and corresponding

groducts offersd,

o acourdance with an expedient aspsct of the Invention, the synchronows radio control telegram triggars &
switch-off within the framework of load managemant 8t the customer teaminals or ot devices associated with
the customar terminals, A dirget switching off of individual consutners san thareby be lnitisted by an shergy
supply company, for axampls on b impendent overload of the gad, i order thus to prevent'a coliapse of the
whote grid, The switehing off can in this respect alse b made dependent on previously given faedback of the

corrasponging customersonnactiareunit,
The invention will ke deseribad in the followdng by way of exampls with reference to the drawing.

Figod sa schenvatic repressntation of a managemant system i sccordance with the

invention.

The mansgemsnt systen shown Tn Big. 1 includes a central unlt 13 with which & fongwave trareinitler 17 snd a
raseption device 3% are assuciated. In this respect, 8 plurality of longwave transmitters can alo. be sssociatad

with ohe central unit and it is abse possible to provide a plurality of conteal Gnits. The central unit 13 contrads &
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plurality of decentralized customme terminabs 11 via customer connection units 15 associated therewith. The
customer conneeion units 15 are provided for this purpose with raception devices, not shown, which sre
tuned to the longwave tranemitter 17, The customer terminals 11 tan be slectrolty meters, gas maters or
water maters. 1t s absa possible that s respative plurality of cudtomer terminals 13, for sxample one mater
each for the electricily connaction, the gas connection and the water connection, are sach associated with sne
gustomer sannection enit 15 The consumptian gevices, which can be dlsetrical Saoraumsrs, street Hghting
systems, beating devices or the like, sssoclatad with the customer terntinals 12 are searked by 19 in the Figure.
some or all nf the customer terminals 11 wan be provided with a display devics 21, for example with & monitor

aran LED display to show information reluted 1o the raspentive customer terminal 14,

The centrally orpanized managemant of thenstivark or of the distrbution of dustomer terminale 31 takey place
via & bidirsctional commundeations connaction between the cantral unit 13 and the custormer connaction units
18, with the centeal unit 13 transmitting synchronos radio cantest tidngrame 18 1o the customer cannection
anits 15 by means of 3 longwave-based radio rippli contrd process. The central unit 13 can in this respact
transnit & radio control telogram 18 which is received by each customar connection unit 15 ur it can transmit
radio sontrol telegram 18 o @ apecific subgroup of the customer comnection units 15 in that o8 the radio
cartrol tatagram 18 Is preceded by a corresponding code or in that the wavalsngth of the transmitted signatis

adapted to the reception devices of the subgroup.

Each custoroer connection unit 15 triggere a predefined procedure 3t st least une assoniated customer termingl
11 in depandencs on the received radio control telegran 18, Furtharmere, sach custormas connection unit 15
transinile ol least ong data telegram 20 to the central unit 13 Vaos retirn chennel The transavissiore of the dats
telegrar 20 i the central unit 13 san take place on a time basks, that is gt at predefined tives hosedon g
clock assorfated with the respective customer termingl 11 or with the sespective sustomet connection unit 18
Alternatively, the transmission of the dma teligram 20 can also take placs on an event Basls, for example on
the ocourrence ot @ fault It is also possible that the transpdssion of the data telegram 20 takes plase in
deperslence on 2 previously ressived radin control tefegram 18, in particular a dirsctly previously recsived
ragise control telegram, and thus represents feedback, in partisular prompt feedbask, of the respactive

customer connaction unit 15,

The return chatinel i organized decentrally and Is separate from the radio ripple control channell & an be
based on the sxisting nfrastructure of » PLC network. Alternatively or additionally, different transmission forms
2.8, GOM, GPRS, UBTS, TCR, IR ar g combination thereo! can also be sed for the desentralized return channet.
ft 15 also possible to use a cellular radio network {mesh radio) for the decentralizest return channel, The pregice
configuration of the returm channst s ot decisive since no critical parametars have 1o be satisfled with respRtt
to the dalta rmate or withe fransivission time and the sequired shmudtancity of the contvel fs ersured by the
cerdral ragio ripple control, T ensure data peotectinn with respect to personal cansimption data; the data
telegrams {30} are preferably transmitted in cnded form. Furthermore, the transmissinn of the data telegrams

(20} via the decentralized return chanbel is made isensitive with respact ta interference signals by means of g



&

suitable correlation process: This 15 possible without problem singes the Bandwidth of the data transntission
from the customer connegtinon unils 45 10 the sentral unit 13 5 usually small On a reading of 2 metar, it oan,

for example, be sufficiant to log the data ance amonth,

in the exomplary configuration shown, the custener connegtion units 18 tranamit the informstion data to sn
intermediate station 23, As shown, the custoroer sornection units 15 can be in divect communisation with thy
imtermadiate station 33 or via one-or mare other custamse connechion unils 15, The intermediate station 13
transwits the information data 1o the reception devite 25 of the central unit 13, Alternatively, it is also pusiibiv
that the customer connectinn units 18 sredn dirvct communication with the reception devies 2% without using

an intermadiate station, This in partcudar sppiies inthe case of a return channal based on G5M, GPRSor UMTS.

it s furtherroors alst possible Yo exesute the decantralized return channe! bidirectionally based on the
networks or protocols BLE, G5ML. GRES, UMTS, TOR andfor (P, A redundant commumivations conaaciion &
provided In thisweay for the svatiability of the clustamer connaaiion Lrits 18 iy sddition to-and independent of

the cantral radio rippls contral channed,

Integrated managersert of load, il consumption and/or information can in particular be carried awt by
meang of the systen shown with respact to the devices 19 Forexample, & consamption data ditection of the
sustorper terminals. L1 is tiggerad by transodssivh of a radic control tedagram 18:at a preset thrme, The cantrst
unlt can have sceesa toa tima pormalband the radio sondrol telegram 18 can be coupled to the corresponding
signals so thata Jdate reading soordinsted exantly o thre results, Al the gustomer ternsinals 11 log the
instantaneous consamptiondats of the corrsaponding devices 189 on the hasis of the radio control telegrant 18.
The respevtive data are then transmittad via the decentralizad raturh channel to the intermediate station 23
and furthar to the reveption device 35 of the central unit 13, The central unit 13 takes over the fusther
processing, backing up and greescition of the data. The further progassing of the data i the central unit 13
eany takephuoe sigmificantly later than the reading, Torscample-anly o the Bsstdog-of e DL The radis contry)
tedugrant 38 which triggersthe lngeing oraradio contral telegram 18 whishls separate therefrom angd which b
ransittad et o later date car slio I each tise lnnlude additions information dats which are processed by the
custermer tarminaly 1. 1aan, for exaniple; betmportant fur o costomer terminal 11 to recsive o time signat or
to be supplied with uptovdate weather information. Frovided that the customer teroinal 11 bas & display

devics 21, the reneived iInformation dats andfor lurther internal dats can be displaved on the display devies.

Provided that the custorer termingle 11 arg switching devicss, sethes hod rosnsgement tan bs realiced by
selactive switching o or off. On an impeading overload of the total network, the cantral unit 13 tranamits o
comrobiplegram 18 1o specific customer connettion unils 15 1o inltiate & switth-off of the respeactive devive 19
viz the associated customer terminal 110 ¥ b slso possible that the switching off is mads dapendent on
pravinus feadback of the respective customer connection unit 15, The cantral unit 13 transmits vis the raddiy
contiol relegram 18, for example, the message that a further cperation of the currespanding device 18 fsanly

possible at a higher tartf. Tha conmection device 15 associated with the respective customer tertninal 11 then
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reports to the central unit 13vis the decentralized return channal whether a further operation of the device 19
at a bigher tarilf can be srnsiderad, Such load management 5 i particular suitable for amaller combined
powes station units {(Wirtual power stationd.

fn a siollar manner, @ change of tanff can be triggared i a2 plurality of cuctomer torminals 13 by 3 single
synchronized radio conteol telegram 18 The customer can always be informed in res! time of his then currsnt
sonsumption dats and the instantanenusly valid $ari by means of the display devise 21

ftis therefore possible wn accordance with the invention to provide integrated management of load, tanify,

for large-ares, decentralizad distributions or netwaorks such as the network of private electricity customers

using the principles described on the basis of slready axisting and tried and tested infrasteutture,

Hicegually possible to mske the data preparad in the contral widt 13 acouasitide to customers for infoarmation

gurposes, for sxample vidan internet patal,

Refersnce numeral ist

13 custonmar terminad

13 coatial unit

1% customar cannection unit
i? fongwaye trangmitier

18 radic control telegram

i device

20 data telegram

23 dispiny device

23 itermadiste statian

23 reception device

Eldrds ¢ rendszer tarif$lis, torheldst és msredl adatok menvdzanifere radit kdrveréridssal

Seabadaimi lgdnypontok

1. Elfdeds szdmos decentralis felhasznalol vegherendseds {11} mensdeselésére, gy kezpont sEyseE {13) dsa
fethaszrdidl véghergndezdsekher {11) hozzdrendeit felhasinaiol dssrekded sgysepek {15 kOOt ketiranyi
komununikdanios kapcsolat Gtdn, abwl 2 kepenti agység (13) legalsbb epy hosszahdlamt addval (17) egy
hapont! radic kervezddd csatorndn &t lagaldbl egy szinkron rddics vizdnodviratot (18} kild tohb felhasandic

GusRekdtd sgvydehes 113),

abal minden egyes felhasendlsh SsezekDtdngysdp (15] o vett r8dis vezsrdtivirat (18} figgvdnydban legaldbb

egy borzd wrtosd falthasinalel vigharendezésndl {11] eay alfre dedinial miveletot w8l ki, 85
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ahof minden egyes felhasndlol GssrekitSegyesy {15) egy o radhd Korvezdrld caatornatdl killdnvdiasstol,

decentralic visszicinyl csatornan 3t legaldbb ey adantdvirated {20} kUlY 3 kDzpontl egységhez {13, maly

adatidvirat @ hoed tartned felhasznalol végberendentsre (L1 voratkord informacidkat tartalmas,

ahul az adeptdvivat (207 dndtele 8 kbzponti egysigher {13} wWdarianmalt modon, sseményorientdlt médon

cefvagy agy eldrdlep vert radio vaesrlBtSvirattlt {18} figgden kivatkezik be,
arzal fellomaave,

hogy ar adattaviratok {20} atvitole o Tethamndldl Ssszekotdugyasee kol (15} » kbrpondt epvsdaher 1131 @
el@edleg a fulhasindld OsszokBtfegység {15} Mftal ot ridis veutridtavirathoz (18) kiépest iddheli késessal

torténik, ahol ¢ késds ido gazithatd,

Az L igénypont szeringl elfdrds, azeal jellermenve, hogy w denentealis visstiranyi csatorna PLE, GSM, GPRS,

2 Az 1. igérypont seeringd slidrds, sural jollemerve; hogy @ decentrdlis vissalranyl ssatomna tegaldhb egy colids
radiohdidzaton alapul.

A

4. Br elfzd igdnypontok bdrmelvike szeringi elidrds, amal jelfemeave, hogy a7 adottdvirat {230} stvitele a

decentrdlizvissrhrdngd cratoman & agy rovarjelekRel szambern drzdketion korraldcite alidrissal thrtanik,

§. Az eldad igénypontok bdrmelyike szevinti effards, sezal inllmpzvr, hogy 8 radid verdriStavirar 118} ildése s

kdzpnnti radio kirverdrid csatorndn & mavarjelekhel szemben $r2éhetien Rorreldcids alfdrdssal thrténik

6. Arelded igénypodtek bdomelvllas sterindt ellaras, szzal jellemesve, hogy a sainkeay 13610 veadeldtavieas {18}

7. Az eldad igdnypontok bdemelyike szering eljaras, szl jellemezve, hogy & seinkron rédis vesdridtavieat {18)

Jarulskas informadlas sdatokat tartalngs.

8, Az plf:f igenypontok birmelyike szaintl alfdrds sl fellomazve, hogy a2 adattdvirat {20) adatait egy vett
radiv verdddtdviratra {18) vélosthéppen vesszlk & o kzpont egységher {13) triend wvabbitasiy egy 8
miivgtankor fellaszhaldl vigherenderisher {31 hozedrendslt tiroldbaranduateben tdrobuk, ahol 8 wen

adatokhoz Wdbelvegat Mlasstink, amigly lehetdve teanl az adatuk egy uidlagos ifSbeli hozzdrendeldsét

2. Avslfsd izdnypontok birnelvike srecintl alidtds sesal jellomarve, hogy 2 kOzponti radid korver&id ssatorns
&5 a deveriralic vissirdnyd cxatorna réven sgy o fethasenalol végberendszdseket {113, etve o fnlbaszrdlsl
végberendezésekkal {11} fuseekiitdtt berendezéseket {19) befoglald terheldes, twifa, Togyasatasl se/vagy
informacids manedzseldst vagaink,

18, Az eld28 igdnypontok barmelyike szerintl eliards, nizal jellemenve, hogy a felhasenalal véghersnduzdseker

{11}, Hiatee o folhaondldl vigherendezdsekkel {11} tsseekatdtt berendexdseket {19) & seinkron r8dia

vizériditaviratok {18} aispian kapssaljultbe vagy &,
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11, Av elSed ipdaypontok bdomeldke werintl elidrds, szzal feflemanve, hogy s vottridid veadridtavional (18)
figgvinydben egy o fothasendlisl vigherenderdshen {11} taldthats, killdndsen optikal kilshd berenderést 21

akitvihunk vagy ahtualisiiunko s felhauniitivégboranderdsre {11} vonatkord informaniok megfelonitiass,

13 Areldad igdnypontok barmalyike szerinti eiifrds, Gzl jelleravave, gy o falhaszndldi végberendezdsel
{11} telleshményindrds ésfvagy kaprsoldkdssiidkeksat tartalronrnak ensrgioeldty berenderdsek, nint nélddu

Aram, Vizs 85 hidaliats berenderdssksrimdn

33, Az glfizg igenypontok barmalyike seenoth elideds, sezal llamerve, hogy 2 seinkronrddin vezridtdiest {18)
& fethasenadiol vépberendezésakndl {11} iddben stinkranizdlt adatgyiitést, kildndsen tellesitnnyadat gylitess
valE ki

14, Av elfzd igénypnntok ibdmmelyike szerinti eljdrds, szeal inllempevi, hopy a seinkron radid vezérigtdvirat (18)
afethasinslol vépberanderdsekndl {11} tarifaviRoztatast vt ki,

15 As elfzd igénypontok basmelyike szerinth eljdeds; azzal [pllamerve, hogy a szinkronirddid vesdritdvirat (18)
3 felhasendied wégbersodezssekodl {11k #Hlave 8¢ folhaendlsl végberendezdsskiel 03} Dsseekstany

berendezdseknd! egy tarhelés menedissdds keretébrn egy lokapesoldst vagy bekapesaidst valt ki

16 Meredzseles rendsesr szamvag felbaszndlal végherenduzssher {11}, amely egy 8z eltad igénypontok

hirmelyike szerinti eljdrdssal mifkddtethets.
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