Mpobnema sHeprocbepexeHmna B NocnegHne roabl ABNAETCA O4HON N3 BaXKHENLLNX
3a/ad, CTOALWMX Nepen COBPEeMEeHHbIM npeanpusaTneM. B ycnosmax pbIHOYHON
SKOHOMUKUN KaXKabl JIMLWHUW KUI0BATT-4aC 3JIEKTPOSHEPTr U JIOXKUTCA Ha
cebeCcTOMMOCTb NMPOAYKLMN U, B KOHEYHOM CYeTe, MPUBOOUT K CHUXXEHUIO ee
KOHKYPEHTOCNOCObHOCTU. PewieHne 3Ton npobsieMbl CBA3aHO C BbINOJIHEHNEM psaga
coCTaBnsWMX sHeprocbepexeHns: KOHTPONS, y4eTa 1 aHanmsa notpebneHuns
3/1eKTPO3HEPrnmn, BHeapeHmne cbeperamwmx TexHonormm n obopyposaHns. Cuctema
ACKY3 - ABToMaTusmposaHHasa Cuctema KoMmmMmep4deckoro Y4eTa 2/1eKTposHepruu,
Hanpas/ieHa Ha obecnevyeHne KOHTPONS paboTbl BCEro aHepreTu4eckoro
obopynoBaHus, a TakK)Xe KOMMNJIEKCHbIN N OA4HOBPEMEHHO TEXHNYECKUN yYeT
3/1eKTPO3Heprun. laHHaa cncteMma paspaboTaHa B Luensax NnpuMeHeHns Ha
MPOMBbILLUJIEHHbIX MPEeANPUATUAX, INEKTPOCTaHLNAX U CHabXXaloLWmX 3/1eKTposHepruen
opraHmsaumax. B ocHoBe NocTpoeHUs JaHHOW CUCTEeMbl JIEXXUT CBA3b CHeTHYUKa-
KOMMYHUKaTOpa C APYrvMMN NOOKJ/IIOYEHHbLIMU K HEMY CHETYUKaMUN, a TakxKe
HenocpenCcTBEHHO C LLeHTpasibHbIM YNPaBASOLWNM CEPBEPOM, KOTOPLIN NPUHUMaET
BCEe MH(OPMaLNIO, NOYLYIO OT CHETYUKOB. BOMbLUMM MJKOCOM AAHHON CUCTEMBI
ABNAETCA TO, YHTO CHETYUK-KOMMYHUNKATOP 3aMeHnn cobon MHOrme ycTpomncTBaa,
ncnonb3lyemble 0o 3toro. ACKY3 asnaeTcs cneumanbHON CUCTEMOK
aBTOMATU3MPOBAHHOIO YrpaB/ieHUs 31eKTPOCHabxeHneMm, B COCTaB KOTOPON BXOAAT
TONIbKO MH(MPOPMaLNOHHbIE PYHKLMN, @ UMEHHO: LLeHTPasIM30BaHHbIN KOHTPOJIb U
n3MepeHne TEXHOIOMNYeCKMX NapaMeTpoB 3N1eKTPOCHabXXeHns; - KOCBEHHOe
n3MepeHune (Bbl4MCeHne) NapaMeTpPoB INNEKTPOCHAOXKEHNS (TEXHUKO-3KOHOMUYECKNX
rnokasaTtenen, BHYTPEeHHNX NepeMeHHbIX); - yaasieHHoe yrpaBJieHne obbekTamum
3/IeKTPO3HEProxo3ancTBa; popMmpoBaHme 1 Bbldavya AaHHbIX onepaTUBHOMY
nepcoHany; - NoAroToBkKa N nepenaya AaHHbIX B CMEXHble N BbllWeCcTosAWwne CUCTEMbI
ynpasneHus (byxrantepus, nnaHoBbIn oTaen); - obobLeHHaa oueHKa 1 MporHos3
COCTOSAHMA aBTOMATU3NPOBAHHOIO TEXHOJIOrM4Yeckoro KkomMmnaekca (ATK) n ero
obopynosaHusa. CTpaTtermyeckme Lesam cogepXXaHnsa CUCTeMbl: LesieHarnpasB/ieHHoe
BeJeHune rnpouecca sHeprocHabxeHns n obecnevyeHUs CMeXXHbIX U BbILLECTOALLUX
CUCTeM yrnpaBieHna ornepaTUBHON U AOCTOBEPHON MHpOPMaLLMEN; - MOBbILLEeHNe
onepaTuUBHOCTU paboTbl C 3aKa34nKaMu; - CBOEBPEMEHHOE BbiSIBJIEHNE CMOPHbIX
CUTYaUWUN; - CHMXEeHUe 3aTpaT N nsgepxek. AKTUBHOE BHeapeHne
ABTOMATU3MPOBAHHbIX CUCTEM KOMMEPYeCKOoro y4yeTta asieKTposaHeprum (ACKY23)
obycnoBneHo opraHmsaumen B Poccnum onToBOro pbiHKa 3/1IEKTPOIHEPIrnKn, TaK Kak
Hann4ne ACKY3 asnsetca HeobxoamMMbIM yC/IOBUEM yHacTuMs B paboTe pbiHKa.
MoHavany Bce BHegpswowmeca ACKY3 ncnonb3soBasMcb B OCHOBHOM TOJIbKO Kak
HeobXoONMbIN NHCTPYMEHT OCYLLLECTBAEHUSA KYNJIN-NPOAAXKN SNTIEKTPOIHEPrnUn, HO He
YYUTbIBAJICS TOT aCNeKT, 4TO BTOpOon BakHenwen gyHkumnen ACKYD aensaeTcs
ocyllecTBJIeHME C ee NOMOLLbIO LesieHanpaB/IeHHOro peryJimpoBaHnsa peXxnumMos
3HepronoTpebneHnsa B Lenax sHeprocbepexxeHus. lNpmnesaTnsaumns, nposeseHHas B
JHepreTuKe, pe3koe CoKpalleHne LeHTPaIM30BaHHbIX KarnnTanoBlOXEHUN B



permoHasibHyl0 SHEPreTUKyY OO0/KHbI MOByXXAaTb aKUMOHEPHbIE SHEPreTU4ecKme
KoOMNaHuun yaenatb 6osbliee BHMMaHMeE 3HeprocbepeXxeHunio n NpsiMomMy yrpaBieHnto
dHepronoTpebneHnem. CTpyKTypbl 3/1eKTPONoTpedNeHNa TON AN MHOW CTPaHbI
OVKTYIOT N 0COBEHHOCTM NOCTPOEHUA CUCTEMbI YNpaBieHns Harpy3kon. B Poccun, rge
B 6anaHce anekTponoTpebneHnsa npeobnagatownm yoenbHboin Bec (0o 50%) 3aHnMaeT
notpebsieHMe NPOMbILWIEHHbIX NPeANPUATUA, CUCTEMA YNpaBJIEHNS Harpy3kamu
OopueHTupoBaHa B OCHOBHOM TOJIbKO Ha HUX [1]. BapnaHTbel nocTtpoeHuns: ACKY3
dHeprocHabxatowmx opraHmsaunin, ACKYD npoMblineHHbIX npegnpuatuin; ACKY3
KOMMYHasibHOro notpebuntens. OgHako faHHasa cucTtema He pewaeT npobnem no
ynpasnaeHuto hnHaHcaMum aHeprocbeperatouen opraHmsaumnm; He pewaet npobnem
TEXHOJIOrMYECKUX PacyeToB, HE CBA3AHHbLIX HANPSAMY C BONPOCaMN KOMMEPYECKOro un
TexXHN4YeckKoro y4deta 3nekTpoaHeprumn. AMIMCTYS - ABTOMaTU3MpPOBaHHas
NHpopMaunoHHoO-N3MepuTenbHaa CuctemMa TexHMYeckoro Yyeta I/1eKTpo3Heprm
y>Xe 3apekomeHpoBana cebsa y notpebuTtenen s3nekTpoaHeprum no Bcen ctpaHe. Ha
OaHHbI MOMEHT el peluaeTca uesbl pag BONPOCOB: - BCECTOPOHHUN KOHTPOJIb Ha g,
OaTynKaMm 3/1eKTposaHepruu, - becnepebonHoe obecneyeHne 31EKTPOIHEPTNEN
3[aHMN N NOMELLEHNN, - yNpaBaeHNe nogadven 3/1eKTPOIHEPr UM Ha PACCTOAHUMN, -
CoCTaBJieHMe 0THEeTOB 0 NoTpebnaemMon 3/1eKTPO3IHEPrn, NOJIHOCTbLIO YCTPaAHEHa
npobnema HenocpeaCTBEHHOIro AocTyna K npubopaMm, Tak Kak CMCTeMa BKJIlOYaeT
ONCTAHUMOHHBbIN cO0p 1 LeHTpann3oBaHHy 06paboTKy nHpopmaummn o notpebneHmnm
3NIeKTPO3HEPI UM Ka>KaAbIM CHETYNKOM nHamsuayanbHo. AMNCTYD npenHa3sHayvyeHa o4
aBToMaTu4yeckoro cbopa, 0bpaboTkm n xpaHeHnsa MHGpopMaunm o6 3aneKTpoaHeprnm,
notpebngemon Ha npeanpuaTun. CucTteMa MOXXeT NUCMO0JIb30BaTbCA AN OOCTAaBKU
MHGOpMaLMK NOo 3anpocy TEXHUYECKOMY KU onepaTUBHOMY MepcoHany 1 nevyatn opm,
3afaHHbIX Npu npoekTnpoBaHnn. Cuctema AMMIMCTY2 nmeeT Ba>KHOe nNpenmyLiecTso
No CpaBHEHUIO C APYrMMuU cMCcTeMamMm - OHa cnocobHa aHanm3mposaTb noTpebneHue
rnepenayn sHeprum n MOLHOCTU, YTO JaeT BO3SMOXKHOCTb BbIIBUTb OOMYLLEHHbIE
npocyeTbl B NoTpebsieHnn 3/1eKTposaHeprun. Takas cuctema oTIn4aeTCca Hanmymem
LUN(POBLIX BbIXOO0B, Yepe3 KOTOopble AaHHbIE O pacXOo4e SHepruu cpaly nonagatT Ha
KOMMblOTEpP. [0BOPSA O MPOMbILLUIEHHbIX NPEANPUATUAX, MOAXO0A K dHeprocbepexxeHunto
3aBUCUT, BO-MepBbIX, OT COBCTBEHHMKA NpeanpuaTns, a BO-BTOPbIX, OT OTpacau.
OTHOLWEeHNe NpeanpuaTmnsa K aHeprocbepexeHnto BO MHOFroM onpenenseTcsa aonemn
3aTpaT Ha 3HepreTnyeckmne pecypcol B cebectonmocTun npoaykumm. N ecnm B
XUMMNYECKON NPOMbILLNIEHHOCTU A0NS SHEPreTU4ecKnx 3aTpaT MoxeT gocturatb 40%,
TO ANS MALLMHOCTPOEHUN 3Ta undpa konebnertca B npeaenax 6-15%. s BbisBNeHUS
NCTOYHMKOB M NPUYMH NOTEPb SHEPropecypcoB, X HepaLUMOHaJibHbIX 3aTpaT
MPOBOAAT dHEProayauT, T.e. sHepreTnyeckoe obcnenoBaHne ob6bEKTOB NpeaAnpuaTmA
(TexHonorn4vyeckoro o6opyaoBaHUSA; NHXXEHEPHbIX CUCTEM; CUCTEM DJIEKTPO-, TEMnNo-,
BOO- WU ra3oCHabXeHns; CUCTeMbl BEHTUAALNU U KOHOULNOHUPOBAHUSA; CUCTEMBI
MPOMbILWNEHHO-JIMBHEBOW KaHaAM3aLun; 34aHNN N COOPYXEeHUN). Ha oCHOBaHMM
pe3ynbTaToB 06cnenosaHmsa paspabaTbiBaeTCss HOBas MporpamMma



3HeprocbepexxeHnd. B Hee BXoOUT aBTOMATU3MPOBAHHAA CUCTEMA KOHTPOJIA U yyeTa
3Hepropecypcos. B kayecTBe npnMepa MOXXHO NMPUBECTU BHeAPeHWE WnTa
MOHUTOpPUHra Ha OAO «HMmXHeKaMCKHehTeXM». HOBbIN LWLNT TesiecurHanmsaumm
MO3BOISIET B pEXUMUME peasibHOro BpeEMEHM onepaTUBHO pearnposaTb Ha Ntobble
N3MEHEHUA B CXeMe 3JIeKTPOCHab)XeHnsa npeanpuaTms, cCnegnuTb 3a PEXMMOM,
N3MEepPSATb HAarpy3ku, TOKN, HaNps>KeHnsa n T.4. Bce cocTosAHMe anekKTpocxembl byneT
OTPa’KeHo Ha 3TOM WKnTe, TakMM obpa3om, NepcoHan N HavYalbHUKN CMEH LLEXOB
3/1eKTPOCHab)XeHnss MOryT onepaTMBHO peLllaTb BO3HMKaoLWMe B npouecce paboTbl
BOMPOChl, OTCNEXMBATb NOTOKN U TEXHOJIOrNYECKNEe Harpy3ku B LLeJSIOM Mo
akunoHepHomy obuiecTy [2]. OcHoBHble yHKUUK ANNC KYD Ha 6a3ze KTC «MNKpOH»:
- CYNTbIBAHME C 3/IEKTPOCHETYNKOB (apXMBHbIX 3HAYEHNN HAaKOMNEHHOW
3JIEKTPO3HEPrMM Ha Havasio Mecsua no 4-m Tapudam, TEKYLMX 3HAYEHUN
HaKOMJIEHHON 3HepPrun no 4-m Tapudam, Tekywmx sHadeHnin NK3, noayyvacosbix
Cpe30B MOLWHOCTM), - ANCTAHLMNOHHAA 3arnncb TapU@HbIX pacnnMCcaHnin B CHETHUKN
3JIeKTPO3HEPrnu, - aBTOMaTUYECKasa KOPPEKLUNA TEKYLLLEro BpeMeHN /1 KaXKL40ro
3/1eKTPOCHETYMKa MO BHYTPEHHUM HYacaM cepBepa cbopa AaHHbIX, -AUCTaHLNOHHbIN
cbop paHHbIX ¢ YC[ Ha cepBep cbopa n 0bpaboTkn faHHbIX MOCpPeaACcTBOM KaHasl0B
cBsa3nm GSM/CSD, GSM/GPRS wnun Ethernet (Internet) no pacnucaHunio nnm KomaHge
onepaTopa. - BO3MOXXHOCTb ANCTAHLUMOHHOIO OTKJIIOYEHUA/0rpaHUYeHNa HarpysKu
(ONA 2NeKTPOCHEeTUYMKOB, UMELWNX OaHHYI0 PYHKLNIO), - CYNTbIBaHME XypHana YCL, -
opraHm3saumsa NPo3pavyHOro KaHana cBAa3M s paboTbl C aeKTpocHeTYHNKaAMU Npun
noMown KoHgurypaumoHHoro lMO. - nepefaya AaHHbIX 0 NOTPebNEHHON SHEPrn v
onnnnHrosble cnctemol, ACKYD - 3T0O B NepBylo o4epelb cneumanmsmpoBaHHoe
nporpamMmmHoe obecrneyeHmne, yCTaHOBJIEHHOE Ha KOMMNbIOTEPE 04HOr0 NN HECKOJIbKMX
rnonb3oBaTenei. NepBnYHbIe pe3yibTaTbl U3MEePeHUN PoOPMUPYIOTCH HAa HUXKHEM
YPOBHE CUCTEMBbI, KOTOPbIN NpeacTaBaseT cobon COBOKYMHOCTb 3/IEKTPOHHbIX
nprnbopoB y4eTa saHepropecypcoB opraHmnsaunn. MHpopmMaumsa co CHETYNKOB Yepes
uncpoBble KaHabl CBA3U (MHOPMaLUMOHHbIE Kabenun, GSM-CBSA3b) MOCTYNaeT Ha
KoMNbloTep, rae otobparkaeTcsa B BUAE NOHATHbLIX TPaddnKOB N YO0OHbLIX OTHETOB.
MNporpammHoe obecnevyeHne n KoMnbloTepbl (paboTaloT Kak cepBep onpoca u/nnn APM
ancnetyepa), obpasytoT BepxHuin ypoBeHb cucTeMsbl. [lporpamMma CH4nThIBAaET AaHHbIE
C 2/IEKTPOHHbIX NPMBOPOB y4eTa SHEPropecypcoB M C 3a4aHHON NEPUOONYHOCTbIO
nepepaeT ux Ha paboyme KoMnbloTepbl. BHegpeHne AaHHOro KoMMNJeKca no3BosinT
CHU3NTb 00BbEM noTpebnieHnsa sHepropecypCcoB 3a CHET: - MOBbILLEHNSA TOYHOCTU U
onepaTUBHOCTM cOOpa AaHHbIX MO SHEpPronoTpebNeHmno; LeEHTPAIM30BAHHOIO
KOHTPOIA NnoTpebneHnsa sHepropecypcos; AOKYMEHTUPOBAHHOIO KOHTPOIA
notTpebneHns sHepropecypcoB CTPYKTYPHbIMU Nogpa3aeneHnsaMn; - NoBbILLEHNS
onepaTMBHOCTU BbISIBJIEHUSA HEMPOWU3BOACTBEHHbLIX NOTEPb IHEPropecypcos B BUAE
npoTeyekK, aBapunHbIX pexxmmMoB paboTel 0bopyaoBaHMs, HEpPaLWUOHAIbHOIMO
NCMNOJ/Ib30BaHNA U T.4.; - NOBbILLEHUSA ONEPATUBHOCTU 0OHapY)XeHNA N yCTpaHEeHUS
OTKJ/IOHEHUI OT YCTAHOBJIEHHbIX PEXUMOB NMoTpebneHuns; - npenocTaBieHns



WHCTPYMEeHTa a8 onTuMmsaunm rpapukos notpedbnenns. AMMC KY2 B
MeJIKOMOTOPHOM CEeKTOope faeT cleayloume npenmyLecTsa: - 3aMeHa TeXHOJ10rum
CbeMa nokasaHum notpebuTtenem Ha yganeHHbIn cOOp AaHHbIX NepCOHasIoM
3HeprocbbITOBbLIX OpraHn3aunin; - onepaTmMBHbLIM AOCTYN K AAHHbLIM 3JIEKTPOCYHETHYNKA;
- OpraHmM3aumsa MHOroTapugHOro y4yeta 3N1eKTPO3IHEPrumn; - KOHTPOsb BanaHca
NOJly4eHHOW M OTNYLLEHHOW 3/IEKTPO3HEPrum; - 3(ppeKTUBHOE yrpaBiieHNe Harpy3Kou
notTpebuntensa (NO3BONAET OTKJIOYATh MOJSIb30BATENSA B C/lyYae NpeBbilUeHNSA 3a4aHHbIX
00beMOB OTMNyCKa 3N1EKTPOIHEPT NN U MOLLHOCTU NOTpebneHns); - BO3MOXHOCTb
aBTOMaTU4YeCKON nepenayvn OaHHbIX O Koin4ecTBe NoTpebsieHHON 3/1eKTPo3Heprum B
LeHTp cbopa n obpaboTkm nHpopmaunn. ACKYS bbiToBbiIX noTpebutenen no3sonseT
3(hhekTUBHO pewaTb Npobnemsl yyeTa saHepronoTpebneHnsa B obnactu XKX, a Takxe
cywecTtBeHHO obnieryaTtb paboTy TCXK. C noMoLL b0 aBTOMATU3NPOBAHHON CUCTEMbI
KOHTPOJIA 1 y4eTa 3HepropecypcoB (AUNC KY3) co3aaeTcsa BOSMOXXHOCTb BbICTpOro
BbIABNIEHUSA «C/1abblX MeCT» B CMCTEMAaX 3JIeKTPOo-, Ternso-, BOAO- U ra3oCcHabxeHus
XXWNbLOB. A 3TO, B CBOIO 04Yepelb, UCKJIIOYaeT BO3HUKHOBEHNE aBapUNHbIX CUTYyauUUN.
ACKY3 obecnevumBaeT opraHnsaumnam TCXK n XKX: - TOYHbIA N 4OCTOBEPHbIN y4eT
3/IeKTPO3HEPrum, pacxooyemMon Ha oCBeLleHne NeCTHUYHbIX naowanok, paboty
nnugTos u T.N.; - nogseneHne obwenomoBoro 6anaHca NoAy4YeHHON U OTAYLLEHHON
3NEeKTPO3HEePrum; - acppeKTUBHoE ynpassieHne Harpyskom notpebutensa (nossonseT
OTKJII0YaTb MOJsIb30BaTeNA B C/lyHae npeBbilleHns 3agaHHbIXx 06beMOB OTNyCKa
3/IEKTPO3HEPrUN NN MOLLHOCTK NoTpebneHuns); - perncTpaumto n XxpaHeHue
napamMeTpoB 3/ieKTpornoTpebneHuns, hopMmpoBaHme OTHETHbLIX LOKYMEHTOB. Taknum
obpas3omMm, cuctema ACKY3 oxBaTbIBaeT BCEX XUbLOB, BXoasawmx B TCXK, no3eondas
NP MUHMMaJIbHbIX 3aTpaTaX MMEeTb CBOOHbLIN eXeMecs4YHbIn 6anaHc noTpebneHuns
3Hepropecypcos [3]. [TOCTOAHHOE YA0OpPOXKaHMe SHepropecypcos TpebyeT oT
MPOMBbILLUJIEHHbIX MPEANPUATUN pa3paboTKM N BHEOPEHMSA KOMMJIEKCa MEPONPUATNI
Mo aHeprocbepexeHnto, BKIKHAOWNX XECTKNIA KOHTPOJIb NOCTaBKK/noTpebnerHms
BCEX BNOB 3HEPropecypcoB, OrpaHNYeHNE U CHMXXEHNE Ux 4oaun B cebecTonMocTu
npoaykuun [5]. CoBpemeHHas ACKYD aBnseTcs nsmepuTtesibHbIM MHCTPYMEHTOM,
NO3BOJIAIOLLMM 3KOHOMUYECKN 060CHOBaHO pa3pabaTbiBaTb, OCYLLECTBAATb KOMMEKC
MeponpuaTuin No aHeprocbepexeHnto, CBOEBPEMEHHO €ro KOPPEKTUPOBaATh,
obecneymBas AMHaMNYECKYIO ONTUMMN3ALMIO 3aTpaT Ha SHEPropecypcChbl B yCI0BUAX
N3MeHSLWencs sKkoHoMmn4yeckom cpenbl, T.0 ACKY3 aBniseTca 0CHOBOW CUCTEMBI
dHeprocbeperxeHns NPoMbILWIEHHbIX NpeanpuaTuin. Nepsblin 1 camMbli HEOBXOANMbIN
lwar B 3TOM HarnpaB/lIeHNW, KOTOPbIM HaJ0 caenaTb y)Xe CerogHs, - 3To
KOHTPOJZIMPOBaTb NapaMeTpbl BCEX SHEPrOHOCUTENIEN MO BCEN CTPYKTYPHOW nepapxmm
npeanpuaTUS ¢ 4oBeAeHMEM 3TOr0 KOHTPOISA A0 Kakaoro paboyero mecTa.
Bnaropaps atoMmy byayT cBefeHbl K MUHUMYMY MPON3BOACTBEHHbIE U
Henpon3BoACTBEHHbIE 3aTpaThl HA SHEepPropecypchl, 3TO MO3BOJINT peLwaTb CNopHble
MeXXAy NMoCTaBLMKOM 1 noTpebutenem sHepropecypcos He BOJIEBbIMU,
ONPEKTUBHbIMU MepaMn, a 06bEKTMBHO Ha OCHOBAHUN 0O bEKTUBHOIO



aBTOMaTU3MPOBaHHOIo yyeTa [6]. Taknum obpa3om, BHegpeHME aBTOMATU3NPOBAHHOMN
CUCTEMbl KOHTPOJIA U y4eTa SHEPropecypcoB ABASAETCA KOMIMJIEKCHOWN 3aa4ven, v
pewaTb ee HY>XHO TOJIbKO MPOrpamMMHbIM METOLOM.



