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«YMHbIE N3MEPEHWA»

HOBAA YCNIYTA OT JINOEPA PbIHKA ACKY3 —
JOPEKTUBHOE YNPABJEHWE NOTPEBJIEHNEM

JHEPTETUYECKMX PECYPCOB

C MUHUMANTbHBIMWA 3ATPATAMN

I‘I pob6semMa pauroHaNbHOTO UCMOb30BAHUSA NPUPOJHbIX U IHEP-
reTMYyecKUx pecypcoB cerlyac akTyanbHa Kak Ol KaXgoro oT-
AENbHOT0 YeN0BEKA, TaK U Ha IN06aNbHOM, MUPOBOM ypoBHE. U ecun
B MEpPBOM C/ly4yae 370 6aHanbHas 3KOHOMMUS, TO BO BTOPOM — pelle-
HUE BaXKHbIX 3KONOTUYECKUX U IKOHOMUYECKUX npobreM. BaxHo
W TO, YTO B 0O0MX Cy4asx HEOOXOAMMOCTbIO ABAETCA 3KOHOMHOE
MCMONb30BaHUE PecypcoB Ge3 MOHUKEHUA KayecTBa XKWU3HU. [ns
peleHmna TaKUX KIYeBbIX 33fay, KaK NoBblleHWEe HALEeXHOCTH
3NEKTPOCHABKEHNS, NOBbILEHWE IHEPreTUYECKOil 3 HEKTUBHOCTH,
COXpaHeHWe OKpyXKalolen cpepbl, NpeafoxeHa KoHuenuua Smart
Grid. Smart Grid — 3To «TEXHONOTUM YMHbIX CETE», UCMOb3YIoWMe
COBpeMeHHble MHOPMALMOHHBIE U KOMMYHUKALMOHHbIE TEXHOAOM UK
Ans cbopa, aHann3a 1 NpefocTaBNeHUs UHHOPMALUM YYaCTHUKAM
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SMART METERING

R. Shipul, T. Zhuravlyova

Rational use of natural and energy resources is a topical
problem today both on the individual and globallevels. In
the first case, it is trivial economy, while in the second one, it
concerns important environmental and economic issues. In both
cases there is a need in prudent use of resources without drop in
the quality oflife. The Smart Grid concept aims to solve such key
problems as the improvement of electricity supply reliability and
energy efficiency, as well as environmental protection. Smart Grid
uses up-to-date information and communication technologies to
acquire, analyse and provide data to energy market players in the
automatic mode in order to enhance the efficiency of economic
activities in the energy field.

The Smart Grid concept integrates manufacturers and consum-

pbIHKA 3HEpPruy B aBTOMATUYECKOM PEXMME C Lieibio MOBbIWEHNS
3(h(HEKTUBHOCTU X0O3AWCTBEHHOW AEATENLHOCTU B 3HEPreTUYeCcKon
oTpacnu.

KoHuenums Smart Grid uHTerpupyet npoussoguteneit, notpedu-
Tenei 3NeKTPOIHEPrUU U INEKTPUYECKUE ceTu, 06pasys eauHoe
MHGOPMALMOHHOE U KOMMYHUKALMOHHOE MPOCTPAHCTBO.

Smart Metering («yMHble U3MEPeHUA») ABNAETCA HEOTHEMIIEMOI
yacTbto Smart Grid, KoTopas no3BonseT BUAETb U aHANN3MPOBaThL
napaMmeTpbl 3IeKTPUYHECKUX CeTell U 0OBEKTOB.

Smart Metering — 310 COBpeMeHHble, OCHOBAHHbIE Ha MOCAEAHMUX
MUPOBbIX HAYYHO-TEXHUYECKUX BOCTUXEHUAX KOMIIEKCHI annapat-
HbIX U MPOrpamMMHbIX CPEACTB, 06ecneynBaloLLne Ha KaYeCTBEHHO
HOBOM YPOBHE HAJEXHOCTU yYeT NoTpebnsieMblX IHEPropecypcos.
B cBOIO 04epesb, 3TO Aa€T BO3MOXKHOCTb YNpaBAATh NoTpebneHnem
3NEKTPO3HEPIUN U IKOHOMUTb CPefCTBa, YTO HEMANOBAXHO ANA
npennpuaTnii Bcex hopm co6CTBEHHOCTH.

Mo cyTu, niobylo COBpeMeHHyl0 aBTOMAaTU3UPOBAHHYIO CUCTEMY
KOHTponsa W yyeTa anekTpoaHeprun (ACKYI) moxHO oTHecTH K
Smart Metering, paccMaTpuBas ee Kak KOMNJEKCHOe pelleHune ans
AWCTAHLMOHHOTO CYUTLIBAHMA NOKa3aHM NpMOOPOB yYeTa INeKTpo-
3Hepruu B peasbHoOM BpeMeHu. Beaylmecs xe B nocnegHee Bpems
pa3paboTKu B 3TON 061aCTH HanpaB/eHbl He CTOIbKO Ha U3MEHEHNE

PucyHok 1 —
CTpykTypHas
cxema LLCOU

Picture 1 —
Structure
of the information centre
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ers of electric power and electric networks, thus creating a com-
mon information and communication space.

Smart Metering is an integral part of Smart Grid which allows
determining and analysing parameters of electric networks and
objects.

Smart Metering includes cutting-edge hardware and software
systems which provide a newlevel of reliability in accounting the
consumed energy resources. Inits turn, this gives the opportunity
to control power consumption and save money, which is important
for all companies irrespective of the type of ownership.

In fact, any up-to-date automated electricity control and meter-
ing system (AECMS) can be related to Smart Metering, consider-
ing it as a compound solution for remote reading of electricity me-
tering systems in real time. New solutions aim not only to change
and improve the metering principles, but rather to increase the
convenience and promptness of obtaining data from the sensors.

To reduce the cost of AECMS’s implementation and improve its
energy management capabilities, AGAT — Control Systems JSC,
management company of the Geoinformation Control Systems
Holding offers a comprehensive solution for AECMSs. The system’s
upperlevel is the information centre from AGAT — Control Systems
(picture 1).
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M MOZepHM3aLUI0 MPUHLMNOB
M3MEepEeHWiAi, CKONIbKO Ha MOBbI-
WweHue ynobcTea U onepatus-
HOCTU MOJYYEHUA AAHHBIX C
npuobopoB yyeTa.

Onsa ynewesneHusa BHeppe-
Hua ACKY3 u pacwwupeHnus ee
BO3MOXHOCTEl B 3aa4ax IHep-
romeHegxmeHTa 0AQ «ATAT —
CUCTEMbl ynpaBieHUA» —
ynpasnfwwWwan KoOMNaHUA
xonguHra «leonHdbopmaum-
OHHble CUCTEMbl yNpaBNeHUA»
npeanaraeTcs KoMmmnieKcHoe
pewenune ans ACKY3, BepxHui
VPOBEHb KOTOpOil 06pa3oBaH
ueHTpom cbopa u 06paboTKM
uHdopmaymun Ha 6aze 0AO
«ATAT — cuctembl ynpasne-
Hua» (panee — LCOWN) (pucy-
HOK 1).

JNoruyecku LLCOWN moxHo pas-
LeNUTb Ha TPU B3aUMOCBSA3aH-
Hble YyacTu: cepsep cbopa, 6asbl
JaHHbIx 1 WEB-cepsep.

Danubie ot YCNJ k cepsepy
cbopa nepepatwTcs nNo KaHa-
ny VPN, opraHu3aLuio KOTOporo
obecneuusaet PYN «bentene-
KOM».

C uenbto co3paHMa egnHoOro
MHMOPMaLMOHHOIO npouecca
B CUCTEME CMpPOEKTUPOBaHa
JIOTUYeCKM efuHas, CTPYKTYpHU-
poBaHHas 6a3a paHHeix (B[),
CoAepxallan cTaTU4yecKyl u
AVNHAMUYeCKyto MHdopMaLmio.

B cucteme npepycmotpeHa
BO3MOXHOCTb YBeNMYEHNA pe-
CYPCOB NaMATH, BblAeNAEMbIX
ansa BJl, B cBA3M C pa3BuTueM
CUCTEMbI U, COOTBETCTBEHHO,
yBenAnyeHnem obbema MHdop-
MaLuK, @ TakXKe BO3MOXHOCTb
LOMOJIHEHUS U KOPPEKLMM HOP-
MaTUBHO-CMPaBOYHOI U ApYrux
BUAOB MH(OPMALMM C UCMONb-
30BaHMEM creumnanbHblX npo-
uenyp Aoctyna.

WEB-cepeep ACKYJ sBnsert-
CA CBA3YIOLLUM 3BEHOM MeXay
nonb3osatenamu u bJ1. JocTyn
K MH(OpMaLMK OCylWecTBAS-
eTcs ¢ 0ObIYHOrO OUCHOrO
UKW AOMALIHEro KOMMbloTepa,

Logically, the information
centre can be divided into
three interconnected parts: a
collection server, database and
WEB-server.

The collection server re-
ceives data from data collec-
tion and transmission devic-
es via a VPN channel, provided
by Beltelecom in Belarus.

To create a common informa-
tion process, the system has
alogically unified and struc-
tured database with static and
dynamic information.

With the system’s develop-
ment and increase of the infor-
mation volume, the memory for
the database can be extended.
The operator can also add and
change normative-reference
and other types of informa-
tion using special access pro-
cedures.

The system’s WEB-server is
alink between the database
and the users. Information
access is available from a
regular office or home com-
puter, as well as any mobile
device logged to the Inter-
net. The WEB-server uses the
24/7/365 mode. Every user has
alogin and password, which
guarantees security.

Under the Smart Grid con-
cept, the software of the upper
level should meet a number
of requirements to provide
convenience and fulfil the us-
ers individual needs. They in-
clude:

accumulation, processing
and analysis of all information
from metering devices;

technical and/or commercial
measurement of electric en-
ergy and other resources (gas,
heat, water) of both industrial
and residential customers;

day-and-night access to
the information on an object’s
power consumption, the com-
pleteness of the accumulated
data and the technical condi-
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a Takxe C N060ro MOGUNLHOrO YCTPOWCTBA, UMEIOLLErO BbIXOA B
WNuTepHet. WEB-cepBep paboTaet B pexume 24/7/365. besonac-
HOCTb 06€CNEeYNBAETCA YHUKANbHLIMU 1S KAX0T0 NONb30BaTENSA
LLCOWN nornHom v naponem, KOTOpble NPUCBANBAIOTCA NPU HANAJKE
ACKY3.

WNcxops 3 koHuenuuu Smart Grid, ans nporpammHoro obecneye-
HUA BEPXHEro YPOBHSA, KaK K Ba)XHOMY KOMMOHEHTY, BblBUraeTcs
psAf TpeGoBaHUN, HAaNPaBNEHHbIX HA MOBbLIEHUE yAOOCTBA U Ha
VAOBNETBOPEHUE UHAMBUAYaNbHbIX NOTPEOGHOCTEN MONb30BATENS
aBTOMATU3MPOBAHHbIX CUCTEM. K HUM MOXHO OTHECTU:

obecneyeHne akKymynaLumu, 06paboTku U aHanu3a Bcei MHbop-
Mauum ¢ npubopoB yyeta;

BO3MOXHOCTb TEXHUYECKOTO U/MIN KOMMEDPYECKOTO yyeTa He
TOJIbKO 3/IEKTPUYECKON 3HEPTUM, HO U [pYTUX BULOB Pecypcos (ras,
TENNo, BOAA) Kak NPOMbILWEHHbIX, TaK U ObITOBbIX NOTpebUTENE;

KPYrNOCYTOYHBbI JOCTYN K MHOpMaLuu 06 sHepronoTpebaeHnm
006bEKTa, 0 NOTHOTE COOPAHHbIX JAHHBIX U TEXHUYECKOM COCTOSHUM
o6opynoBaHus yyeTa;

MUHUMAJIbHbIE 3aTpaThl Ha 06CNYKMBAHME JAHHOTO MPOrPaMMHOI0
obecneyeHus.

O0AO «ATAT — cucTeMbl ynpaBneHMa» UCNOb3yeT NPOrpaMMHOe
obecneyeHne «ABTOMATU3NPOBAHHAA CUCTEMA YNPABNIEHUS TEXHO-
JIOTUYECKUMU NPOLLECCaMi OOBEKTOB IHEPTETUKM U MPOMBILITIEHHbIX
npegnpuatnii <KAFAT-2000» (10 «ACY TN «ATAT-2000») cobcTBEH-
HOW pa3paboTKu.

M0 «ACY TN «ATAT-2000» o6ecneynBaeT Haubonee NoNHyto peanu-
3aLMI0 NOTEHLMANbHbIX BO3MOXHOCTEN Npeobpa3oBaHus 1 pacnpe-
LEeNeHUs 3N1eKTPOIHEPrUM, NOBbILEHUS HALEXKHOCTM 3NEKTPOCHabXKe-
HUsA NoTpebuTenei 1 N03BONAET pewaThb 3afaum ynpasneHus, cbopa,
006paboTKK, nepefayu, XxpaHeHUs 1 oTobpaxeHus nHbopMaLuu.

OpHaKo cnepyeT OTMeTUTb, YTO Gnarofaps peanu3oBaHHOMY
web-cepBepy o gocTyna K JaHHbIM NPUOOPOB y4YeTa B pexume
peanbHoro BpemeHu nonb3osatenio LLCOW HeT HeobxoaumocTu B
yCTaHOBKe Kakoro-nu6o M0 B npuHumne. Mpu HEOOXOAMMOCTU MOXK-
HO He TOJIbKO MPOCMOTPETb aKTyaNbHble fLaHHble B yA06HOM BUAE (B
BUAeE rpacMKOB unu Tabnuy) 3a 3aaHHbIN NepUos 1 € BbIOPaHHbIM
MHTEPBAJIOM LUCKPETHOCTU, HO U NIETKO CHOPMMPOBATL OTYET MO
MMELWMMCA WabnoHam.

C npaktuyeckoit ctopoHbl ucnonsb3osanue LCOWN BbirogHo Bcem
KaTeropusm notpebuteneit 3NeKTPO3HEpruu — OT ObITOBbIX NOJb-
3oBaTeneil 4O NPOU3BOACTBEHHBIX NPeANpUATUIA. B TOM yucne 3to
KacaeTcs v npefnpuaTUil C pasBUTOI LUMPOKOWN CETbIO AUCTPUOYLIUH
(ceTu marasuHoB, 3aMpaBOYHBIX CTAHLMI), @ TAKKE apeHLoAaTeNeil
TOProBbIX Miolwagen. Tak, Hanpumep, COOCTBEHHUKAM TOProBbIX
LeHTpoB ucnonb3losaHue LICOW nomoxeT akkymynuMposaTb AOCTO-
BepHbIe JaHHble y4eTa U U3bexaTb NpobneMbl 3aHMKEHUA NOKa3a-
HUI cyeTunkoB. Kpome Toro, cyLiecTBEHHO COKPATATCA BPEMEHHbIE U
(h1HaHCOoBbLIe 3aTpaThl Ha cOOP AAHHLIX C NPUOOPOB yYeTa, Bedb AN
TOro Ytobbl cneauTh 3a AaHHbiMU ACKY3, 6yaeT foCTaTouHO BCErO
OAHOTO COTPYAHMKA.

Takum o6pa3som, Bocnonb3oBaswuce ycayroii LLCOW, cokpalatotcs
PAcxofbl HAa BHeAPEHME CUCTEM yyeTa IHEPropeCcypCoB 3a CYeT:

OTCYTCTBUA HEOOXOAMMOCTM 3aKyNKU B NOJIHOM 06beMe 4oporo-
cToswero o6opyaoBaHus;

MOJHOrO OTCYTCTBUA PACcXO[0B HA MOKYMKY cnewuanusuposanHoro N0;
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tion of measuring equipment;

minimal maintenance cost of the software.

AGAT — Control Systems uses the self-designed AGAT-2000
software (automated system of monitoring the technological
processes of power and industrial enterprises).

AGAT-2000 provides vast capabilities in the transformation and
distribution of electric power, improvement of power supply reli-
ability, as well as control, accumulation, processing, transmission,
storage and display of information.

The users of the information centre do not need to install any
software due to the implemented WEB-server, which gives access
to the information from metering devices in a real time mode.
The operator can not only obtain relevant data (in diagrams or
tables) describing a specified period of time with a selected
discrete interval, but also easily make a report using the avail-
able patterns.

On the practical side, the use of information centres is ben-
eficial for all categories of electric energy consumers — from
domestic users to manufacturing companies. This also concerns
companies with a wide distribution network (chain stores,
gas stations), as well as shopping space renters. For instance,
information centres will help the owners of shopping malls to
accumulate reliable account data and avoid the problem of incor-
rect meter reading. In addition, the companies will significantly
reduce the time and cost of data acquisition from metering
devices, because they will need only one employee to control
their AECMS.

Thus, information centres reduce the expenditures on the imple-
mentation of energy

account systems due to the following reasons:

no need to purchase the whole set of expensive equipment;

no need to purchase a specialised software;

no need to hire highly qualified personnel to maintain the
system.

The system provides complete and accurate information on an
object’s energy consumption:

— areport on the current state of power facilities (consumption,
generation, distribution, etc.) presented in tables;

— information on the completeness of the collected data and
technical condition of the company’s AECMS;

— consumption schedules based on the selected points within
the given period of time and discreteness of accumulation;

— day-and-night access to the information from any portable
device with the Internet;

— no need to install the application software;

— real time display of data on the consumption of all connected
types of energy resources (electricity, water, heat, gas, etc.).

All this provides situational control of energy consumption:

automation of the decision making process in the field of energy
management;

more accurate analysis, planning and forecasting of the com-
pany’s energy consumption;

the ability to plan the measures on the reduction of energy con-
sumption and increase of energy efficiency, as well as to monitor
and analyse the efficiency of the steps taken.

OTCYTCTBUSA HEOOXOAUMOCTH
cofepxaHus BblCOKOKBanudm-
LMPOBAHHOTO 06CYXMBatOLLE-
ro nepcoHana ans obcnyxuea-
HUSA CUCTEMBI.

Mpu 3ToM obecneymsaeTcs
noayyeHue MoOaHOW M AOCTO-
BepHOi UHdOpMaLML 06 3Hep-
ronotpebneHun o6bekTa:

aKTyanbHas cBofHas uHdop-
MaL1s 0 COCTOSIHUM 3HEProo6b-
ekTa (notpebneHuu, BbipaboT-
Ke, pacnpefeneHuu u 1. o.) B
TabAUYHOM BUAE;

MHpOpMaUusa 0 NONHOTE CO-
OpaHHbIX JAHHBIX U TeXHUYe-
CKOM COCTOSHUM 060pya0BaHMUsA
ACKY3 npegnpusatus;

uHdbopMaLus B BUAe rpa-
tnKoB noTpebneHMs no Bbl-
OpaHHbIM TOYKAM 33 3aflaHHbIN
NPOMEXYTOK BPEMEHU U C 3a-
[aHHOM AUCKPETHOCTbIO cOOopa;

KPYrnoCyTOUYHBIA JOCTYN K
MHdopMauuu ¢ noboro nop-
TAaTUBHOTO YCTPOWCTBA yepes
WHTepHerT;

OTCYTCTBUE HEOBXOAUMOCTM
yCTaHaenuBatb npuknagHoe M0;

oToGpaxeHue UHGOpMaLMK B
pexume peanbHOro BpeMEHU 0
noTpe6aeHUn No BCeEM NOAKNI0-
YeHHbIM TUMaM 3HePropecypcoB
(3nekTpuyectso, BoAa, Tenno,
rasuT. a.).

B pesynbTate 0becneyuBaet-
CA CUTYyaLWUOHHOE ynpaBneHue
3HepronoTpebneHmem:

aBTOMaTU3MpPYeTCS MpoLecce
MPUHATUA pelleHnid B 3afadax
3HEPrOMEHEKMEHTa;

NOABNAETCA UHCTPYMEHT [
nposefeHns 6onee TOYHO-
ro aHanu3a, NJIaHUpoBaHUA U
MpoOrHo3MpoBaHua noTpebne-
HUA SHEPropecypcoB npeanpu-
ATNEM;

peanu3yeTtcs BO3MOXHOCTb
NNaHMpoBaHMs HeOBXOLUMBbIX
MepOonpuUATUIl N0 CHUXEHUID
3HEProeMKOCTH M NOBbILIEHNIO
3Hepro3HeKTUBHOCTH, A TaK-
e OCYLLEeCTBAAETCA KOHTPOJb
1 aHanu3 3heKTUBHOCTM Npo-
BOAMMbIX MEPOMPUATHIA.
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