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OCHOBHbIE TEHAEHLINM

POCT ueH Ha sHeproHocuUTenn 1 03ab0YHEHHOCTb N3MEHEHMEM KIMMaTa CTaBAT BOMPOC 3Hep- HensbexxHO BO3HMKaKOT BOMPOCHI: Kak yOOBNETBOPUTL BO3pacTatoLye rmodasibHble NoTped-
rocbepekeHmnst Ha MOBECTKY AHA NOO0ro BraHeca, MONUTUHECKMX N OBLLIECTBEHHbIX AebaTos. B HOCTW B SHEPIMM? Kak Mpu 3TOM 0BeCneYvnTb HAAEXHOCTb, SKOHOMUYECKYHD 3MMEKTUBHOCTL U
nocregHve rofdpl LieHbl Ha HETb, AEMOHCTPUPYIOLLME YIPOXKAOLLYHO HECTAbUNBHOCTL, Noaaep- ©e30MacHOCTb A58 OKPY>KaroLLEN cpeabl?

YKMBAKOTCS OOMbLUMM CIPOCOM BbICTPO Pa3BUBAOLLXCH CTPaH. PacTyLUmin yPOBEHb XXN3HU B TexHONOrM4ecKmne HOBLLECTBA UFPaKOT KIIKOHYEBYHD POJb B MOBbILLEHNN 3MMEKTUBHOCTU NPOU3-
3TUX CTpaHax v rmobann3aums PbIHKOB 3aCTaBISET KOMMaHWM MoBbilaTb NPOU3BOAUTESIbHOCTb BOACTBA, Nepenaqn 1 NoTpedneHna sHeprm, a Takxe B COKpaLLeHM BbIBPOCOB MapHUKOBbIX

N CHVXKaTb 3aTpaThbl. ra3oB.

Ob6HagexxmBaeT TOT (haKT, HTO MHOIMME PELLIEHVST Y>Ke BblpaboTaHbl, MPUYeEM 3a4aCTyto OHW MO-

13mMeHeHVe KnnmMaTta npencraBnAaAeT ogHy N3 CaMbIX CEPbE3HbIX |'||oo6neM YenoBeyecTsa. YTOObI
3BOJIAOT 3KOHOMUTL 3HAYUTENBHbIE O6BEMBI SHEPIN 1 MO3TOMY OOBOJIbHO 6bICTpO OKyMnaroTCA.

NPOTUBOOENCTBOBATL rMOBaibHOMY NOTEMNAEHWIO 1 06ECneynTb SKOHOMNYECKNIA POCT, SHEPIUO
HeobX0oAMMO NPON3BOAUTL M UCMOMB30BaTL C YHETOM 3KONOMMHECKIX TPeboBaHWA.

OcTaeTcs NMb BHEOPUTL WX.
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KoHuenuua 1 npoaykTtel Abb

OHeproahdekTnBHOE 0OOPYOOBaHME, CUCTEMDI 1 pelleHna ABB nomMoratoT 3akagdymkam Npon3Bo-
OUTb O0SbLLE TOBAPOB U SHEPINN B PACHETE Ha KaXKAyH UCMONb30BAHHYK eOUHULLY SHEPIN.

Eweé B 1991 rogy nocne nognncaHus busHec Xaptum MexayHapoaHon Toproson ['lanatel ABB Hava-
na CBOK NporpamMmy Mo 3alumTe okpy>karoLen cpeapl. C 1998 roga ABb yoensaeT nepBocTeneHHoe
BHUMaHWe 3Heprosad@EeKTBHOCTY CBOEro 060PYA0BaHNA Ha BECb CPOK ero Cry»xobl.

B koHuenummn ABB Smart Grid — 31O cuctema ¢ camogmarHoCTUKOM, paboTaroLias Ha OCHOBE Mpo-
MbILLISTEHHbIX CTAHOAPTOB 1 06eCnevrBaroLLas BbICOKNIA YPOBEHb YCTONYMBOCTU, HAOEXXHOCTN, 3d-
EKTUBHOCTU 1 3KOAOrNHeckon 6e3onacHoCTK ceTu. CructemMa nepeceKkaeT rocydapCTBEHHbIE FpaHN-
Lbl 1 obecnevmBaeT BO3MOXKHOCTW A1 ONTOBOW TOPrOB/N SNEKTPO3HEPIMEN.

OHa gomKHa BbISBAATL 1 aBTOMaTUYECKM pearnpoBaTh Ha Mno-
BPEXIEHVIS, UBMEHEHWS B MPEASIOKEHNM 1 CNPOCe, BOCCTaHaB-
nvBaTb 6anaHc 1 NoaAePKMBaTb YCTONYNMBOCTL CBOEN paboThl.
Kpome Toro, oHa AosmkHa BKIkoYaTb B CeHS1 CUCTEMY YNpaBneHust
onepaumsaMm ObICTPOro pearnpoBaHusi, KOTopasi MO3BOSISET HEP-

[Noka peansHas Smart Grid — 3To NPOeKT ByayLLEro; B HACTOS -
Lem >xe ABB BOT y»ke HECKOMbKO NET UCCneayeT v padpabatbiBa-
€T HeobXOAMMbIe TEXHOMOTM 1 CTaHAaPTbI, MHOTME U3 KOTOPbIX
yKe MPUMEHSIOTCA Ha npakTuke. Obnagas 6oabLWLMM NopTd oMo
3HEPrOTEXHOOMIA 1 CUCTEM ynpaBneHnus, ABB aBnsetca nuae-

Mpenmywectea Smart Grid

PasBuTVIe NEKTPUYECKIX CETel B HanpaBeH COBEPLLIEH-
CTBOBaHVIsi CBS3M 1 MICMOJIb30BaHNA COBPEMEHHbIX KOMIMbIOTEP-
HbIX TEXHOMOMNIA MPUBOOUT K CO3aHNI0 60ree MHTENNeKTyaslbHbIX
CpencTB aBTOMaTU3aLWMN 1 ONMTUMMBMPOBAHHBLIX CUCTEM. DTO MOo-
3BOMNUT SHEPrOKOMMaHMsIM 6osee ONTUMalbHO COOTBETCTBOBATL
BCE BO3pacTaloLLMM TpeboBaHUsM 1 3anpocam noTpebutenen B
4acTV HaOEXHOCTY SHEProCHaGKEHNS], Kak OT TPaOULMOHHBIX,
Tak 1 BO30BHOBISIEMbIX UCTOYHIKOB SHEPIU.

CunoBble reHepaTopbl MO3BOMAT ONTUMU3MPOBATL BpaLLato-
LLIECS Pe3epBbl, M3BMeKast MakcymaribHoOe NMperMyLLIECTBO
113 BO30BHOBNAEMbIX MCTOYHKOB SHEPI; OMepaTopbl CeTen
aneKTPoNepeaaq CMOryT NOBbICKUTb YCTOMHYMBOCTb U Hafex-
HOCTb HEProcHabXeHisl, OAHOBPEMEHHO COKpaLLiasi MoTepu.

PacnpenenvtenbHas ceTb ByaeT SBASTHCSH Kak UCTOYHUKOM

POM B pa3paboTke No-HACTOSLLEMY NHTEMPUPOBAHHOIO PEeLLIEHS
Smart Grid.

roo6bekTam onTMMN3NPOBaTh NPON3BOONTENIbHOCTL CETU.

WHtennekTyanbHasa cetb. KoHuenuus ABB
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NHTennektyanbHas cetb. MNpoayktel ABB

AsTomaTtnaaums Pr/TT

RTU560

ABTOMaTN3aLMA NUTAIOLLINX DUOEPOB
RTU560

3HEPIUN, TaK Y KOHEYHOWM TOYKOW MOCTaBKW 31EKTPO3HEPT M.
Mpn 3TOM KOHEYHbIM NMoTpebuTenam 6yaeT npeanoxeH 6onee
LUMPOKMIA BbIBOP MOCTaBLLVIKOB 3N1EKTROIHEPT M.

YCOBEPLLEHCTBEHHOE YpaBNeHNe CIPOCOM OKaXKETCH BbIrofd-
HbIM NOTPebUTENaM. B 6yayLieM OHY CMOTYT ONTUMM3POBAaTb
cobCcTBEHHOE MOTPEBNEHNE INEKTPOIHEPIN YePeS NCMOb30Ba-
HVe NOKasbHOM reHepaLmn 1 yBenmyeHne Konm4ecTea aBToMaTu-
YECKWX BbITOBbLIX YCTPOWCTB.

Smart Grid He 6ygeT pesontoupert. 3To ByaeT nosTanHoe npe-
0b6pasoBaHvie CUCTEM, HAXOOALLMXCS B SKCTTyaTaLmn y>Ke MHOMO
neT, B 6onee MHTennekTyanbHble, 3PMEKTUBHBIE 1 3KONOMMYECKM
6e3onacHble CMCTEMbI, KOTOpbIE ByayT YAOBNETBOPSTL HALLIM BCE
BO3pacTaroLme NOTPEOBHOCTM B anekTposHeprum. ABB meet
[OCTaTOYHbIE OMbIT U 3HAHWS, YTOObI MPEANIOKUTL UHTEMPUPO-
BaHHble afanTVpyeMble PELLEHNs ceivac, a Takke BUOEHME U
TEeXHNYeCKoe “Hoy-xay” Ans byayuimx 3agad.

AsTomaTtnzaums OPY cTaHLmn
MicroSCADA Pro

LincbpoBas noacTaHLms

MicroSCADA Pro

KomnnekcHast aBTomatmaaums
cTaHunin System 800xA + IEC61850
Connect

OnTMM3aLWs NPOLIECCOB reHepaLyin
OPTIMAX

KomMnnekcHas aBTomartmaa-
L&A CcTaHUMn

System 800xA + IEC61850
Connect
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OMPPeKTMBHAA reHepauyis

KomnnekcHasi aBToMatnsauyvst CTaHLmiA
System 800xA + IEC61850 Connect

[loBbILLEHME SPIEKTUBHOCTU SMEKTPOCTAHLIMN HA OCHOBE MaKETOB
OPTIMAX®

OcCHOBY TPAAMLMOHHOW SHEPrOCUCTEMbI COCTaBMAT MEHEPUPYIOLLME 3NIEKTPOCTAHLIMM C LIEHTpasN-
30BaHHbIM YMpPaBAeHNEM, KOTOPbIE 19 0B6eCreHeHnsT SHEPrOCHADXKEHVSI KOHEYHbBIX NOTPebuTEnein
NCMNOSB3YIOT TPaAOWLIMOHHbIE HEHAMPAaBNEHHbIE NepefaroLLIme 1 pacnpenennTenbHble CETU.

Ho BpemeHa MeHsitoTcs. TpeboBaHNSA CEroaHSLLIHEro OHs1, CBS3aHHblE C BO3pacTaroLLMMM NOTPED-
HOCTSAMW B 9NIEKTPOSHEPrM, NO BOMbLLEN HAOEXKHOCTU, MO NCMOB30BaHNIO 601ee 9KOMOMYHbIX U
NpPeanoYTUTENBbHO BO30OHOBASIEMbIX MCTOYHWKOB SHEPIN HEBO3MOXKHO YAOBNETBOPUTL B paMKax
CYLLIECTBYHOLLIEV MHDPACTPYKTYPbI CETU. Heobxoamma nHTeNNeKTyanbHasi cuctema, Kotopasi Morna
Obl U3BMEKaTb SHEPIMKO NIOOOV MPUPOAbI N3 NMKOOBIX MICTOYHVKOB — KaK LIEHTPAaNIM30BaHHbIX, TaK U
pacnpeneneHHbIx — 1 obecneyrnBaTb HAOEXKHYKO MOCTaBKY SNIEKTPO3HEPI N MO TPEOOBAHWIO NOTPe-
BuTenam BCex TUMOB.

Ham HyxxHa UHTennektyanbHas cetb — Smart Grid. TOYHVKOB 3Heprun. Kpome Toro, CyLLecTBYeT HEOOXOAMMOCTb KOMMNeKcHas aBToMAaTM3aLMS CTaHUMI System 800xA + IEC61850 Connect
YBENNHEHNSA SKOSTOrM4ecKon 6e3onacHocTy. OaHaKo 3Tn (akTo- OnmMU3aLMS MPOLIECCOB reHepavin OPTIMAX
OcHOBHYO MOTUBaLMIO 419 padpaboTkmn Smart Grid cospatoT Pbl CEPbE3HO BO3AENCTBYIOT Ha YCTONYMBOCTL CETU. [1poayKTbl 1
Mepexoq OT LEHTPaIM30BaHHOM K pacnpedeneHHom reHepaumm ycnyrin ABB Bcerga 6binm 1 6yayT OCHOBaHbI Ha OMTUMU3UPOBAH-
JNEKTPO3SHEPrn 1 ysenmyeHne 4mcna BO30OHOBAEMbIX UC- HbIX peLleHnax ans SJ'IeKTpOCTaHLlI/II7I.

[l POOYKTbI 9KONOrMYecKme CUCTEMbI

® OMTUMM3aLMSt MPOLIECCa MOPEHNs 1 copalLieHVe BbIGPOCOB brarofapst YnyyLleHHOMY YrpaBieHuo
[poueccom

\J

OnTnmmnaaums
PeLueHns

YKU3HEHHBI LUK aKTUBOB

UHTerpaymns

\

® MyaHYpPOBaHVie HaMbonee BbiroAHbIX MapPaMeETPOB NMPOU3BOACTBA Ha PasdHbIX arperatax 1 ynyylleHne
MaHMPOBaHNA OBGCIY>KUBAHUS 1 PEMOHTOB

Cucrtem

Cuctembl TexobcnyxmBaHus

\

® COKpalleHne CTOMMOCTU TeXO6CJ'Iy)KVIBaHVI9| 1 onTMMmnaauysa npoLieccoB TeXO6CJ'Iy>KVIBaHVI9|
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OHeprocbepexeHve n akonorns Ha Tol

OCHOBOW MOBbILLIEHWST QHEPTOIMPEKTVNBHOCTU CTAHLN CY>KUT COKPALLIEHVE 3aTpaT Ha TOMNBO 1
pacxogHble Matepuasbl U COKpaLleHne NoTepb Npu NPON3BOACTBE.
Tak>xe HeMarioBa>XKHOW 3aaven, B NMepByO 04epeb, C 3KONOMMHECKOM TOYKWM 3PEHUS SBAETCS CHU-

>KEHWE BPeOHbIX BbIOPOCOB B atMOoCcdepy.

[ns peLleHns nogobHoro poja 3ajay cosfgaH KOMMIEKC NPoayKTOB Mo, OOLLMM HasBaHUEM

OPTIMAX®.

YBenu4yeHve [0 MakcuMyma npou3BOgUTENIbHOCTY U adhdek-
TUBHOCTU

VIHCTPYMEHTbI MOHUTOPWHIA 1 anarHocTukin OPTIMAX® BbigatoT
npegynpeanTesbHble COOBLLEHNS, KacaloLLIMECS ANarHOCTUKI
06opyaoBaHNS, AATHMKOB Y MPesynpeamnTenbsHOr0 TEXODCTYKM-
BaHVA, a Takxxe npensiaraioT BO3MOXHOCTb MPOrHO3UpPoBaTh
paboTOCNOCOBHOCTL O6bEKTA.

VIHCTpyMeHTbl onTuMmnaaumm onepaumnin OPTIMAX npepnara-
0T peLleHns Anst 06 bEKTOB KOMMIEKCHOW reHepaLmn, KoTopble
MO3BOJSOT CHU3WUTL 3aTpaThbl Ha reHepaumto aHeprm, Oyapb TO
reHepaumst SNEKTPUHECKON UV COHETaHNS SMEKTPUYECKON 1 OpYy-
rnx popm sHepruv. Kpome Toro, 6yaeT MpoLLe NPUHSTL peLleHve
OTHOCUTESBHO MOKYMKM TOMMBA 1 MPOOXKM SHEPTUM, 3arycka
NIV OCTaHOBKW 3HEProBI0Ka, YBENMHEHEM MEXXPEMOHTHOIO
Cpoka pabOoTbl UM OTKIIKOHEHNEM B CBA3M C MPEAynpeanTebHbIM
TEXOOCNY>KMBAHVEM.

MunHuMn3auma 3aTpar Ha TeXxobcny>XnBaHne n PEMOHT

[NepemeHHble 3aTpaTbl Ha TEXODCTY>XXKNBAHME N PEMOHT Haxo-
OSTCS Ha BTOPOM MEeCTe MOC/e 3aTpar Ha TOMMBO.

Knto4om ans onTuMmnaanmmn 3Toro pecypca 4acto SBASETCH TOY-
Hasi, CBOEBPEMEHHAas MH(oPMaLMSA U NPeanpUHATbIE OENCTBUS.
QO4eBKaHO, YTO CrOCOBHOCTL AEMCTBOBAaTbL Ha OCHOBE AOCTOBEpP-
HOW MHOPMAaLMM Tak »e BaXKHa, Kak 1 MoslyYeHne gocTyna K 1H-
hopmMaummn. MNprHSATbIE peLleHns 1 AeNCTBMA HEMOCPECTBEHHO
BANSIIOT Ha paboyme XxapakTepUCTUKK, HaOEXXHOCTb SHEeProcHab-
YKEHVIS1, CPOK CIy»KObl 060PYA0BaHNS, KAHECTBO SNEKTPO3IHEPI M,
1CNpaBHOCTb 060PYA0BaHMS 1 6E30MacHOCTb.

MNogroToBka K paboTe 1 TexHUYeckoe 0BCny>KMBaHMe Ha OCHO-
BaHWW COCTOSIHWUSI 060pYyO0BaHUS UrpaeT Bce Bornee BaXKHYO Posb
07151 COKPALLEHNST BPEMEHW MPOCTOEB.

MpeumyLecTBo pelueHnii OPTIMAX B obnacTtv ynpaBneHns
TEXHUHECKM 0OCY>KMBaHNEM 11 PEMOHTOM BMECTe C System
800xA Asset Monitor 3aknto4aeTcst B JOCTUXKEHUM N NMOAAEPKa-
H BbICOKOIO YPOBHA MOTOBHOCTY, Ka4ecTBa 1 6e30MacHOCTI Ha
0bbekTe. OTO MPUMEHUMO K TeKyLLEN paboTe 06bekTa, HO UMEET
0COBEHHOE 3Ha4eHVe O MPOBEAEHVIA MPOBEPOK, KanuTanbHOro
PEMOHTA 1 CEPBUCHbBIX PabOT.
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YMeHbLUeHue BbIGPOCOB 1 yilyulleHre ynpaBieHus

BbI6poChl NapHNKOBBIX ra30B UMEKOT N3MEPVMOE SKOHOMM-
Yeckoe 3HaYeHve, 1y NPeanpUaTU eCTb peasbHbIA CTUMYI
CHWKaTb Takue Bblopochl. PelieHns OPTIMAX B o6nacti oxpaHbl
OKpY>KatoLLIeW cpefibl MO3BOMAIOT CHVXKATb BbIOPOCHI 32 CHET MPO-
rPeccuBHOMO ynpasneHnst npoteccom (APC), KOTopbIi MO3BONAET
ONTMMN3MPOBATL FOPEHVE, COKPALLL@ET BPEMS 3arycka KOoTNa,
YNyHLIAET CKOOPANHVPOBAHHOE YNPaBIeHNe KOTIOM-TYPOUHON 1
YaCTOTHblE XapPaKTEPUCTUKIM SHeprobnoka.

MpopaneHne cpoka cny>x6bl 060pypoBaHUSA

C 9KOHOMMHECKOW TOYKM 3PEHNS PYKOBOAUTENM OObeKTa
CTpemsTca chbanaHcMpoBaThb MHBECTULM B HOBOE 0OOpYAOBa-
HIE 1 XapaKTEPUCTUKM 0B0pYyA0BaHNS, PUCK 1 BPEMST MPOCTOEB.
Peweruna OPTIMAX B 06nacT MOHUTOPUHIA CPOKa CITy>KObl
0bopyaoBaHMs 06ecneqmMBaroT HEMPEPbLIBHYHO OLIEHKY M3HOCa
KPUTUNHECKN BaXKHBIX KOMMOHEHTOB SNeKTpOoCTaHUMN. [ononHn-
TENbHbIE MHCTPYMEHTbI OMTMM3aLMM MOTYT 3ariaHMpoBaTh Hav-
60nee 3KOHOMUYHYHO PaboTy Pa3nNYHbIX SHEPrOBIOKOB 1 HANTK
KOMMPOMUCC MeXOy AOXOAOM OT MPOAAKM SHEPTUN 1 CPOKOM
CNy>X6bl 0OOPYAOBAHVISA.

Mpuy TakoM NOAXOAe TakXKe MOryT YHUTbIBATbCS 3aTpaThbl Ha
KOHTPOJIb BbIGPOCOB, T.€. 60nee cTporne TpeboBaHNs Mo BbI6po-
cam CO2 coenatoT HEBbIFOAHOW 3KCMyaTaLmio HeaBTOMaTU3MpPO-
BaHHbIX OOBbEKTOB.

[MpenMyLLLeCTBOM Takoro NHCTPYMEHTapWS MOAAEPMKIN NPUHSI-
TV PELLEHWIA SBNSIETCA CNOCOBHOCTL BKIItoHaTh B ceds ycTape-
BatoLLIie MOAENM OO bEKTOB, YTOObLI ONMPEAEUTb ONTUMasbHYHO
[OEVCTBYIOLLIYIO CTpaTermo Mexay OTKIOHEHUSIMI MPW BbIMOHE-
HUM TeXoBCNy>KMBaHWs1, 0COOGEHHO NPV SKCMTyaTaLmn aNeKTpo-
CTaHLM B YCNOBUSAX OrPaHNYeHWin, CBA3aHHbIX C OXpaHom
OKpYy»>KaroLLen cpeap!.

PeLLeHnsa no ontrMmsaumm padboTbl

OPTIMAX: BoilerMax — OnTMu3auus npowecca 3anycka Kotna
o CoKpalleHre BpeMeH 3amnycka Kotia
® YMeHbLLEHVEe YOeNIbHOro pacxofa Tonnvea
e [TpoaneHne cpoka cny>xobl 060pyAOBaHNSA

OPTIMAX: Combustion Optimizer - OnTumnsauusa npowecca ropeHus
® HeponyCTMOCTb CpbiBa hakena
o CHWKeHWe BpedHbIX BbIGPOCOB
® OKoHOMUS ToMmMBa

OPTIMAX: PfMaster — MoHUTOpUHI pacxog yrns
o CHWKeHVe KoahmLMeHTa n30bITka BO3ayxa
o CHKeHue Bblbpoca NOXx

OPTIMAX: MODAN - KooppguHauusi pa6oTbl KoTna

OPTIMAX: Carbon in Ash Instrument — MoHUTOPUHI cogep)kaHue yrnepoga B 3oe
o CHkeHue Bblbpoca NOXx
o CHWKeHve noTpebneHns Tonnmsea
e KOHTpOsb HegoXKora Tonavea
® Vy4lleHne Ka4ecTsa 30/bl

OPTIMAX: BoilerLife — MOHUTOPUHT XXM3HEHHOrO LMKIa KoTia
e [popneHrie cpoka cny»x6bbl 0bopyaoBaHNs

I'IpvmeHeHme rmgpocrtatumHa
° YTunm3aums 305bHbIX OTBAsOB
e [1penoTBpalLleHe pacnpoOCTPaHEHNS 30bHON Mbln

OPTIMAX: Sootblowing Advisor - OnpepeneHne cteneHn 3aluiakoBaHHOCTU KoTna
* [lopgaepkaHue TeMnepaTypHOro pexmma.

OPTIMAX: State - Space Controller — YnpaBneHne Temnepatypoii naponeperpesartens
© CHKeHVEe OLIMOOK YrpaBnieHunst
e [osbiwenve KM ctaHumm

OPTIMAX: EM3000
e KOHTpOsb 3a Bblbpocamu
o 3alyTa oKpy»KatoLLen cpepl

OPTIMAX: MCM Expert — OueHka COCTOSIHMSA BpaLLaloLMXCsi MEXaHU3MOB
® YnpaBneHve TeEX06CyXBaHEM 1 PEMOHTOM
e [popnieHne cpoka cny>kbbl 060pyLOBaHISA

OPTIMAX: TensoMax — OnpepeneHne rotoBHOCTU TypOUHbI K 3arnycKy
° OnTUMM3aums pexxrma paboTbl
o CHW>KEHVe Harpy30K npu 3arycke TypouHb!
e [popfieHne cpoka cny>kbbl 060pyA0BaHNS

OPTIMAX: MODAN - KoopauHauus pa6oTbl Typ6uHbl

OPTIMAX: TurbineLife — MOHUTOPUWHI XXM3HEHHOTO LKA TYpPO6UHbI
® OLleHKa COCTOSIHUSI 3NEMEHTOB TyPOUHbI
e [pogieHne cpoka ciy>kbbl 060py0BaHMIS

OPTIMAX: MODAKOND - YnpagBneHue npoLeccoM Npou3BOACTBA 3JIEKTPOIHEPTUN

OPTIMAX: Analyst — KoHTponb Bubpauun
© CBOEBPEMEHHOCTb MPOBEAEHSI PEMOHT
* MUHUMM3ALMS PaCcXO[oB
e [popneHne cpoka cny>kbbl 060pyA0BaHNS

OPTIMAX: Asset Monitors — AHanu3 pabo4mx xapakTepuctuk o6opyaoBaHus
o OnNTUMM3aLMS PEXXUMOB PaboTbl 060PYA0BAHMS
e [popsieHne cpoka cny>kbbl 060PyROBaHNSA

OPTIMAX: Dynamic Optimizer - MogenupoBaHue 1 onTMMmn3auusi TEXHONOMMYECKOro NpoLecca CTaHuum
® Yny4LleHre Ka4ecTsa perynmpoBaHns
® YcKopeHue NpoLieayp nycka 1 0CTaHOBa KOTNA 1 CTaHLmm
® YMeHbLLEHWE NOTPEOBIEHNS TonMBa

KomneHcaums peakTMBHOW MOLLHOCTH
® YnyylleHVe Ka4ecTsa U HaOEXHOCTU SNEKTPOCHAOKEHNS
® YMeHblLEeHNEe NOTPEBNEHNA N3 CETU PEAKTVBHOWN SHEPT M

OPTIMAX: Plant Performance -oueHka T3l n npoussoanTensHOCTM 060pynoBaHns
® [OBbILLEHNS MPON3BOAUTENBHOCTYN SNEKTPOCTaHLMM
° OnNTUMM3aLMSA PEXXNMOB PaboTbl 060PYAOBaHNS

OPTIMAX: Power Cycle - MogenupoBaHue cuctemMbl
o OnTUMM3auVs PaboThbl ANEKTPOCTaHLIAM
o CHWKeHVe NoTpebneHnst Tonave
o CHKeHWe cebeCToNMOCTIN MPOU3BOACTBA SHEPTUN

OPTIMAX: Power Fit - PacnpepeneHune anekTpu4eckoii u TEMIOBOI Harpy30kK
® SKOHOMUS TOM/MBa
¢ [poaneHre cpoka cy>kobl 060pynoBaHNsS

OHeprocbepeXkeHrie B OCBELLEHMN
OKOHOMUS SHEPronoTpebneHns
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ABTOMAaTU3aLMS TEXHONOMMYECKIX MPOLIECCOB reHepaLmm

System 800xA

BblLLe MOLLIHOCTb, 60/bLUE 3(PMEKTUBHOCTN, MEHbLLE BbIOPOCOB

Huvkorga paHee He ObINo Tak CNOXKHO paboTaTb B 061acTy reHepaLmy aNeKTPOIHEPI U, Kak CEeroaHsI.
Heobxoanmo MakcmManbHO ahMEKTUBHO NCMONb30BaTh OCHOBHbIE CPEACTBA U MHBECTMPOBATL B
HOBbIE 3NEKTPOCTAHLMN A1 pacLUMpPeHns BuaHeca 1 yMeHbLLIeHWA aedunLmTa reHepupYyOLLX MOLLL-
HocTen. CNOXHOCTb CUCTEM aBTOMAaTU3aLMM YBEIMHMBAETCS B FEOMETPUHECKON MPOrpeccum, no-
CKOJbKY UCMOMb3YHOTCS Kak HOBbIE TEXHONOMW, TaK U CUCTEMbI YNPABNEHNSA MPEXHX MOKONEHNIA.
Kpome Toro, yBenn4mMBaeTCs KOMMYECTBO 3aMHTEPECOBaHHbBIX CTOPOH C CaMbIMK padHbIMU TPeDO-
BaHVSIMU: 3aKa34KM TPeOyOT B0obLLIEro 06bema SHEPTY, aKLMOHEPbI XXENatoT MosyynTb 60/bLe
NPVOLINK, CRy>Kallme Hy>kaatoTcst B OonbLLEN 6e30MacHOCTW YCNoBUA Tpyda, a 3eMNsa 3a0bIXaeTcst OT

BbIOPOCOB B aTMOCepy.

Muccus HeBbInonHUMa? OTHIOAb, HO TOMBKO C HAAEXXHbIM MAPTHEPOM 1 BOOPRY>KMBLLNCH BEPHBIM
PELLEHVIEM I COOTBETCTBYIOLLIEN TEXHOMOIMEN.

CuctemHble
cepsepa

Pabou4asa cTaHuusa
onepatopa

Pa6ovas ctaHuus
onepatopa

VYaaneHHas paboyast
cTaHumns

Pabouvas ctaHums
oneparopa

Pa6ouyas ctaHuus
oneparopa

MapuupyTusarop /
wno3 6e3onacHocT

MapuupyTusarop /
wno3 6e30nNacHoOCTH

Fad

| -

Ml AC 800M L
KOHTpoOnnep(sl)

$9001/0
ans BSprBOOHaCHOI;W
30HbI

5 Cunosoe
4l o6opynosanue

i % VismeputensHoe
S £ 060pynosaHue

MpoussoacTeo MpoussoacTeo BesonacHocTb
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System 800xA Ha 6a3e 3anaTeHTOBaHHOW TexHonorum Aspect
Object no3sonut Bam:

i COKpaTIATb BpeM4A MPUHATUA peLLEHNA N BbINOJTHEHNA Heobxo-
OMMbIX MEPONPUSTUI OnepaTUBHLIM NMEPCOHANIOM

i OI'ITVIMI/ISI/IpOBaTb npouecc NpoeKTnpoBaHA, Hallagkn 1 Tex-
HN4YeCKOoro O6Cﬂy)KVIBaHI/IF|

i COKpaTVITb PUCKN 3a CHET NpUuMeHeHa crieynann3npoBaHHbIX
BbICOKOHaOEXXHbIX TEXHNHYECKUX CPEeaCTB

e Obecne4nTb COOTBETCTBME CaMbIM BbICOKMM TpeGOBaHI/IHM K
cunctemMaM ynpasnieHna

Kak npasuno, UMeHHO aToro Bbl oxknaaeTe oT Ballero TexHoso-
r’M4eCKoro napTHepa.

o

Pabouas ctaHuus YnpasneHue
VHMbopMauven

Pabovas ctaHuus
OonTumnzauns

l/lcnonb3ys CBOM MHOFONETHUM OMbIT, KOMNaHnsa ABB nowuna
ellle ganblue 3a cyeT nobasneHust B System 800xA noeanbHoO
noaodpaHHbIX annapaTHbIX 1 MPOrpamMMHbIX MPOOYKTOB, crie-
LpanbHO npeaHasHa4YeHHbIX ANs YAOBNeTBOPEHNs 3arpocoB
ANEeKTPO3HEPreTUHECKOM OTPaCI:

e [IHTerpauust aneKTpu4ecKmx 1 aBToMaTU3nNpPOBaHHbIX MOACK-
CcTeM NpeanpuaTus

e O6beaVHeEHWE pas3HOPOaHO MHhopMaLW A1 MOBbILLEHNS
YPOBHS ee JAOCTYNMHOCTA

e ABTOMAaTV3aLNS BCEW SNEKTPOCTAHLIM C MOMOLLIBIO OHOM
CUCTEMbI YMPaBNEHNS

e ONTMMN3auUms NPOLECCOB FOPEHNS ANt CHYDKEHVS BPEAHBIX
BbI6POCOB

e OnepaTnBHBIN MOHUTOPUHI MPON3BOACTBEHHBIX aKTUBOB 415
CHDKEHNS aKCTTyaTaUMOoHHbIX 3aTpar

o CHWDKEHWE 3aTpaT 1 YPOBHSA BbIGPOCOB 3a CHET MOHUTOPWHIA
COCTOSAHMA OCHOBHOMO 060PYA0BaHNS 1 ONTVMMU3aLIMM paboTbl
ANEKTPOCTaHLMN

e PaclumpeHne BO3MOXXHOCTeN Ballel cucTtembl ynpaBienvs 3a
CHYET HEMPEPLIBHOW 3BOMOLIAN

e ObecnedeHue LIenoCTHOCTN 1 KOH(PUAEHUNANBHOCTY MHAOP-
Maumm

e
VHxeHepHas
paboyas cTaHuus

AC 800M
KOHTponnep(bl)

| - i =
T @57 I 0u M MCMBOOM
Ly — BENEl B1GpOKOHTPONL
)
_qﬂ FAU 810i } e

QD)=

Yrnepog B Bbi6pocax

AC 800M
KOHTponnep(bl)

LleHTpbl
ynpasneHus
npusofamu
MNS iS

S800 mozynu
KOHTPONS TYPOUHbI

————————

AHanus ropeHuna

MoOHUTOPUHT TYpOGUHBI

AC 800M

AC 800M BUOGPOKOHTPOIb

BUOPOKOHTPONb

VHuBepCanbHbiil i H‘:‘uq el

-
KOHTponnep §

f
npvBOAOB 3alymTa reHepaTopa

B

Cuctema Bo36yxaeHus

HacToTHbI i
npvison \. I"‘*-— - )

PeneiHas 3auwmnTta

\._!Igf__ll Mosnuynoxep l‘-\.

Motop

TpaHchopmaTop

Profinet/Profibus IEC 61850

AnekTpu4ecTBo
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[NakeT IEC61850 Connect

[MNakeT IEC61850 Connect no3BONSIET MCMOMb30BaTh €AVHYHO NPOorpamMmMHyo nnatdopmy 800xA ons
noctpoeHnsa kak ACYTT, Tak u ACY3. Npur aTOM yrnpoLLaeTcs CTRYKTypa NpoekTa, oTnagaeT rno-
TPebHOCTb B paboTax Mo MHTErpaummn pasHOPOOHbIX MOACUCTEM, COKpaLLAeTCa 0bbeM paboT no
NHCTaNASUAN 1 Hanagke, YMEHbLLIAETCS KOMMYECTBO HEOOXOANMOro 060pya0BaHUS.

IEC61850 Connect npeactaBnsieT coboin Habop NPOrpaMMHbIX KOMMOHEHTOB /18 NHTErpaLn
YCTPOWCTB penenHomn s3awmTbl no npotokosy IEC61850 B 800xA System. IEC61850 Connect noa-
OEPXMBAET nepegady 3Ha4YEeHNIN MePEMEHHbIX, COObITUN, aBaPUNHBIX COOBLLIEHNIA N OCLNINIOrPaMM,
CEepBUCHI CBA3M MOIYT ObITb MOSIHOCTBIO PE3EPBUPOBAaHbI, MNPV PE3EPBUPOBAHNN NCMOSB3YHOTCS
CTaHOapTHble TexHonorny cuctemsl 8O0XA.

Coszpanune egnHon ACY ¢ ncnonbaoBaHrem IEC61850 Connect nMeeT psif, CyLLECTBEHHbBIX MPENMY-

LLIECTB:

Y0o6HbIe MHCTPYMEHTbI AJ1S UHXUHU-
puHra

B0O3MOXXHOCTb B MOJIHOW Mepe peanu-
30BaTb npenMyLlecTsa nHTepdenca
800xA

YMeHblLUeHue Konnyectsa Heo6xXoammo-
ro o6opypoBaHus

YBenuyeHne CKOpoCTU BEPTUKANIbHOIO
obmeHa uHdopmaumen
MonHoe pe3epBupoBaHne hyHKLUNIA

cepBepoB CBA3U

OTCVTCTBI/Ie AOMNOJIHNTENbHbIX 3aTpart

YMeHbLUEHME COBOKYMHbIX PacXoA0B Ha
NoAfepP>XKY CUCTEMbI

BaxxHon ocobeHHocTeo IEC61850 Connect sBnseTcs TecHas nHTerpaumst uHopma-
LI O TOMONOrmm CeTu, KOHd)IApraLLVIM 1 COCTOAHNN yCTpOI7ICTB, NHCTPYMEHTOB NHXXWN-
HUPWHra B edMHOM MHTepderce. OTO NO3BONSIET MHXEHEPY, paboTaloLLEMy C CUCTE-
MO, NIErko 1 BbICTPO MONyYaTb HEOOXOAVMYIO MHPOPMAaLMIO, BHOCUTb KOPPEKTVBbI B
KOHburypaumto nHTepderica n ycTponcTs. Kpome Toro, Mpouecc co3ganvsa MHTepden-
ca oneparopa NPakTU4ECKM He OTINHAETCS OT KOH(UNYPUPOBaHWS HYacTu CUCTEMBI,
oTtBevatoLLen 3a ACY TEXHONOMM4YeCKoro npoLiecca.

[MpenmyLlecTBa nHTepdenca, MHTErPUPYIOLLErO Pa3HOPOAHYHO MHOPMALIO, OLIEHAT
1 onepaTtopbl. VIHhopmMaLmsa 0 COCTOAHWN YCTPOWCTB, MOACUCTEM, TEXHOMOMMHECKMX
napameTpax o6bekTa, AOKYMeHTaUuMs, CnpaBoyHas MHopMaLms, HaCTPOeYHbIE napa-
METPbI 1 OpraHbl YIPaBieHnst UHTErPUPOBaHb! B €4VHbIA ONepaToPCKUN MHTEPMENC 1
OOCTYMHbI B OO0 MOMEHT BPEMEHM C NOBOM ONEPaTOPCKON CTaHLAN.

[Mpumerenre IEC61850 Connect TpebyeT MeHbLLErO KONNMYECTBa CEPBEPOB 1 PaboHmx
CTaHUMIA, 4eM B CryHae pasBepTbiBaHUS OBYX pasnnyHbix nogceuctem ACY.

CoKpalLieHe KOMMYecTsa LLM030B, Yepes KOTOPbIe NMPOXOAWT MHopMaLVs Ha MyTu K
NHTepdelcy onepaTopa, NPUBOAWT K YCKOPEHMIO OTOBPaXKEHNS AVMHAMUYECKUX JaHHbIX
N YMEHBLLIEHNIO 3a18pXKKM PeaKUMi Ha KOMaHab! YrpaBieHis.

System 800xA Mo3BONSET Pe3epBMPOBaTb BCE KOMMOHEHTbI CEPBEPOB CBS3M 63 1C-
NOJb30BaHNA CTOPOHHWX MPOAYKTOB.

PeueHve Ha 6a3e IEC61850 Connect He TpebyeT AoNONHUTENBHBIX (MHAHCOBbIX
BIIOXXEHWIN, TaK Kak HET HEOOXOAUMOCTI MOKYMKIA OTAENBHON CUCTEMBI. TakKe OTCYyTCBY-
tOT 3aTpaThbl, CBA3aHHbIE C MHTErpaLMei CUCTEM; He TPEBYETCS BbINOMHSATL NMOBTOPHbI
NHXNHVPUH.

CokpalLiatoTest pacxofbl Ha 0by4deHne nepcoHana, 06HOBMNEHVE BEPCUIA MPOrpaMMHO-
ro o6ecneveHist U paclMpeHne CUCTeMb! YNpaBeHIs.
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AnnapartHas YacTb HVKHero ypoBHs System 800xA Industrial IT no3sonsaeT opraHn3o-
BaTb 0OMeH Tak HasbiBaeMbiMy GOOSE-coobLeHnsMu B cooTBeTcTBmn ¢ MOK61850-8-
1, NpV 3TOM He VCMOMb3YHOTCS MPOMEXKYTOYHbIE YCTPOWCTBA, KOHBEPTEPDI 1 LLUMO3bI, YTO
MOMOXMTENBHO CKadblBaETCH Ha CKOPOCTW Nepefaqyt COOOLLEHWI, YBENMYNBAET HadexX-
HOCTb CUCTEMbI, a TaK >Xe COKpaLLaeT BPeMS Ha NHXUHUDUHT.

WHTerpauus ¢ yctpoicteamu P3A no
npotokony IEC61850 GOOSE

VIcKntoHeHne AONONHNTENBHBIX KOHBEPTEPOB W LLMKO30B NOBbLILIAET HAAEXXHOCTb CU-
CTeMbl, TeM bonee Y MPOMBbILLNTEHHBIX KOMMBKOTEPOB, KaKk MpaBuno, 3HA4YUTENIbHO HVDKE
nokKasartesnn BpeMeHu Hapa6OTKI/I Ha OTKas.

MoBblWweHne HA[EXXHOCTN CUCTEMBI

B COBOKYIHOCTU BCe aTU rnpenmyLlecTBa CHXatoT CTOMMOCTb XXN3HEHHOTO LMKI1a BCEN CUCTEMb.

CtpykTtypa eguHon ACY aHepro6noka ¢ ucnonb3sosaHunem M3IK 61850, Bkntovas «ropnsoHTasbHble» cBa3u GOOSE

Onepatopckue ctaHuum 800xA GPS npuémnnk
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OPdheKTVBHAA Nnepenada u
pacnpeneneHne dHepPrmn

B koHuenuumn ABB Smart Grid — 310 crucTema ¢ caMmoamarHoCTUKOM, paboTaroLast Ha OCHOBE MPO-
MbILLIJTEHHbIX CTAHOAPTOB 1 0OeCcneYvrBaroLLas BbICOKNA YPOBEHb YCTONHMBOCTU, HAAEXKHOCTW, S(D-
hEKTMBHOCTN 1 SKONOrMYeCKom 6e3onacHOCTU ceTn. CnuctemMa NepeceKkaeT rocyaapCTBEHHbIE MPaHM-
Libl 1 0BecneymBaeT BO3MOXXHOCTW A1 ONTOBOW TOPrOB/N SNIEKTPO3HEPIVEN.

OHa gomKHa BbISBNATb 1 aBTOMATUYECKM pearnpoBaTh Ha MOBPEXAEHVIS, USMEHEHWSI B MPEOIOXKE-
HUM 1 CNPOCe, BOCCTaHaBNMBaTb 6anaHC 1 Nogaep»XmMBaTb YCTOMYNBOCTb CBOEN paboThl. Kpome
TOro, OHa JO/MKHA BKJIKOHATb B CEOS1 CUCTEMY YrpaBneHust onepaLmsiMm 6bICTPOro pearpoBaHysi,
KOTOpas NO3BOSISIET SHEPrOOOBbEKTAM ONTUMU3MPOBATb MPOU3BOANTENBHOCTb CETU.

[Noka peanbHast Smart Grid — 3To NPOeKT ByayLLEero; B HacTosLLEM e ABB BOT y»xe HECKONBbKO NeT
nceneaoyeT v paspabartbiBaeT HEOOXOAMMbIE TEXHONOMMW 1 CTaHOAPTbI, MHOME N3 KOTOPbIX YXXKe Mpu-
MEHSOTCA Ha NpakTuke. O6nagas 6onbLLUMM NOPTAONNO SHEPrOTEXHONOMM 1 CUCTEM YrpaBneHs,
ABB aBnsieTcs nnaepoM B padpadboTke No-HACTOALLEMY MHTEMNPUPOBAHHOIO peLleHns Smart Grid.

ABTOMATN3ALMS SNIEKTPUHECKON HYaCTu
noacTaHLum
MicroSCADA Pro

ABTOMaTN3ALMSA MUTAIOLLMX (PUAEPOB
RTU560

(A
A Sy

AsTOMaTn3daums Pr/TT T —
RTU560 MicroSCADA Pro LleHTp ynpaeneHns ceTbro

DMS600

16 YCTpoWcTBa 3aLmThl v yrpasneHns cepun 650 | ABBE Cunosble n ABToMaTavpoBaHHble CrcTems!

«nppoasa noacraHLms»

PasBuTtre cdep nepemaqm 1 pacnpeneneHnsa sHeprv Hepas-
PbIBHO CBS3aHO C BHEOPEHVEM 31IEMEHTOB Tak Ha3biBaeMom
<UHTENNEKTYANIBHOM» («yMHOW») CETU N, KaK MPUHATO Ha3biBaTb
ee B Poccuu, NHTENNeKTyansHom SHepreTuHecKom CUCTEMbI C
aKTVBHO-aanTVBHOW CETHIO.

OOHNM 13 OCHOBHbBIX S/IEMEHTOB TaKOW CETU JO/KHA CTaTb
«UpnppoBas» nogctaHums. Cozaanne Takmx nogcTaHumn — obLLe-
MUPOBast TeHAEHLMS, paboTbl Haa, NOAOOHBIMI MPOeKTaMm
BedyTCst BO MHOMMX CTpaHax Mvpa: B cTpaHax EBponbl, 8 CLLA,
Anonum, NMnomn n Kutae. B Poccum «upndbpoBoin» nogctaHumm no-
CBslLLieHa OTAenbHasi MHHOBALMOHHast nporpamma PefepansHoi
CETEBOW KOMMaHWN.

Viaes «umpoBo» NOACTaHLIM 3aKITI0HaETCA B CO3AaHMN
CMICTEM KOHTPOSA, 3aLUMThI U yNPaBIeHs HOBOrO MOKOSIEHNS, B
KOTOPbIX BCS MH(POpMaLIMS MepeBoamTCs B LmMdpoBoi hopmat
Ha ypOBHe NePBNYHOIO 060PYAOBaHNS 1 AaNiee NepedaeTcs yKe

BepxHun ypoBeHb
(noactaHums)

Cetb M3OK 61850

B TakOM BWf€e, MO Tak Ha3blBAEMOW «LLKHE npoLiecca». B koHeu-
HOM CHYeTe 3TO AaeT BO3MOXXHOCTb NCKITOHEHWS MeaHbIX Kabesb-
HbIX CBSI3El, COKpaLLIEHNs YMCna YyCTPOMCTB, BOonee KOMMaKTHOro
NX pacnonoxxeHns. Lindposble TexHonornn ctaHoBATcA Gonee
3SKOHOMMYHBIMY Ha BCEX CTausIX BHEAPEHNS: NP NPOeKTMpoBa-
HUW, MOHTaXKe, Hanaake, a Takke B 3KCrnyaTaumn 1 CEpBUCHOM
obCny>XMBaHMN.

OCHOBHble NpeunMyLiecTBa «UncpPoBOI» NOACTAHLUN:

® [NoBblLLEHHAs 31eKTPOOE30MacHOCTL YCTPONCTB 3a cHET
MOMHOW ranbBaHMYECKOM Pa3BsA3KM BTOPUYHbBIX LIEMer OT Lienem ¢
BbICOKMM HamnpsiXKeHNEM

® Bbicokast MoMexo3aLLUMLLEHHOCTb BTOPUHYHOrO 060pyA0BaHNS
OT BHELLHWX 31EKTPOMArHNUTHBIX BO3MYLLEHWIA

("cTaHUMOHHaZA WKHA”)

CpeaHUN/HUXKHUI YPOBEHb
(npucoeanHeHmne)

“lnHa npouecca’
M3K 61850

YpoBeHb npouecca

«LLunHa npouecca»

(o7 < [ov] [o7] - [oF] [ov] - [od

LIAT UnT

(OY - «O6bepmHstoWwee» yTpoincteo, LT - undposoin TpaHcopmaTop Toka 1 Hanps>KeHus)
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e OTCYTCTBME HACbILLEEHNS TPAHCOPMATOPOB TOKA 1 Hampsi>Ke-
HISA

e [oBbILLEHNE ONHAMUYECKOW YCTOMHYMBOCTY CETU U Kak
CneAcTBUE — MOBbILLEHWE YYBCTBUTENBHOCTI U ObICTPOAENCTBIS
ycTponcts P3 1 MA

e [oBbILLEHHAst B3PbIBONOXXAPOOE30MacHOCTb MO CPaBHEHNIO C
MacnoHanoHeHHbIMI 1 3nera3oBbIMY TpaHcopMaTopamm

e CHKeHWe 3aTpaT Ha aKCryaTauyMoHHoe 0bCny>KnBaHme He-
TPaAVLMOHHBIX TPaHCHOPMATOPOB TOKa W HaMPSIXKEHS

® 3HaunTENbHOE YMEHBLIEHUE KOIMHYECTBA MEAHbIX CBA3EM Ha
nc

e EOMHCTBO 1 BbICOKas TOYHOCTb U3MEPEHMIA A1 YCTPOWCTB
P3A, ACY TI n AIC KY3.

Komnanusa ABB umeeT B nuHelike CBOel NpoayKLuum U MOXXET
NPepJIoKNTb CrepyloLme aJIeMeHTbl «LnPOBOA» NOACTaH-
Lmmu:

® OMTUHECKNE M3MEPUTENBHBIE TPaHCHOPMAaTOPbI TOKa 1 Ha-
npshkeHns (kak ans pyHkumn P3A, Tak 1 onsg namepeHunii)

® «OObEAMHAIOLLME» YCTPONCTBA /19 NCMONb30BaHVA C BbILLEY-
Ka3aHHbIMY U3MEPUTENBHBIMW TPaHC(OPMAaTOPaMm 1 MOAAEPK-
ko MOK 61850-9-2LE

® VIHTENNEKTYallbHbIE 3NEKTPOHHbIE yCTponcTa P3A 1 aBToma-
TUKV YNpaBAeHns KOMMYTaLWMOHHOM annapaTypon CEMeNCTBa
Relion ¢ nopaepxkon M3K 61850-9-2LE 1 pe3epsrpoBaHns
CETN CBA3M.
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MpumeHeHne yctpolicte P3A cemeiicTaa Relion obecnevvBaet
NCKITKOUNTENBHYIO MMOKOCTb MPY BbIMOSTHEHUM PEKOHCTRYKLMN
O0OBEKTOB 3HEPIETUKM, TaK Kak OHW MO3BOMSIOT UCMONb30BaTb
[N BbIMOSIHEHWN CBOUX PYHKLIMIA B MPON3BOSIBHON KOMBUHALMN
Kak TpaguLIMOHHbIE aHaIOroBble BXOAbl, TaK 1 LMMPOBbIE MOTOKMN
OT «OObEANHSAIOLLIX> YCTPONCTB.

BaxkHbIM MpermyLLeCcTBOM 0bopyaoBaHNs «LdpoBOM» Nod-
CTaHUMN SBSIETCS YBENNHEHVE NEpMOaa CEPBUCHOIO 0OCY»XN-
BaHWsi, MO0 BOOOLLE MCKMOHEHME HEOOXOAMMOCTIN B HEM: 4114
nepBu4HbIX AaTynkoB ELK-CP 1 «06beamHaIoLero» yCTponcTaa
obcnyxvBaHne He TPebyeTCcs B TeHeHe BCEro Cpoka Cry»obl,
Onsa BTopuyHoro npeobpasosatens ELK-CP nepuog coctaBnset
8 ner.

K HacTosiLLieMy BpeMeHM B KoMmaHui ABB HakonneH MHoroneT-
HUIM NONOXUTENBHBI OMbIT CO3AaHVIA U 9KCrTyaTaumm nogobHbIX
CUCTEM Ha NpUMEPE NMUIOTHBIX NPOEKTOB: 350 AaTHMKOB TUNa
ELK-CP HaxopsaTca B HenpepblBHOM akcnnyatauumn 6onee 10 ner,
3a 370 BpeMS He 3aP1KCMPOBAHO H OOHOrO cnyyas oTkasa. C
2009 roga B aKcnnyaraummn HaxoguTcy nepsas KoMMep4eckas
peansauys «UmpoBOn» MOACTaHUMM.

Petuerna komnanum ABB ons moCTpOEeHns «LUnHbI MpoLieccar
obnagatoT CAeaytoLLVIMN NPENMYLLIECTBAMU:

e MakcumanbHas HaoeXKHOCTb

e H5e30MacHOCTb 1 HU3KUI YPOBEHb BANSIHWST HA OKPY>KAOLLLYIO
cpeny

® DKOHOMWSA MPOCTPaHCTBa

® Yno6CTBO OOCNYXMBaHUA

NHTennektyanbHoe yctporictBo P3A cepun Relion 670 ¢ nog-
nepxxkon MAK 61850-9-2LE (Tak HasbiBaemasi «LuMHa npo-
Lecca»)

«O6BbeguHsAIOLLEE» YCTPOWCTBO — NEPBOE B MUPE cepTuduLm-
poBaHHOE YCTPOMCTBO NOJ06HOro poaa

CoBmelleHHble TpaHchopMaTopbl Toka n HanpskeHus ELK-CP14/3 ¢ undpoBbiM nHTepdericom
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ABTOMAaTN3ALMST OOBEKTOB NIEKTPOIHEPTETUKM N SNEKTPUHECKIMX
ceten Ha 6aze MicroSCADA Pro n DMS600

BHenpeHve cuctem aBTomMaTudaumn 1 AUCNETHYEPCKOro yrpaBieHNa Ha COBPEMEHHOM LIM(POBOW
TEXHVIKE KOPEHHbIM 06Pa30M MOBbILLIAET KA4eCTBO N HAOEXKHOCTb MPOLIECCOB NMPOM3BOACTBA, Nepe-

Jla4n 1 pacnpeneneHnst aNeKTposHeprim.

[MporpamMmmMHo-TexHn4eckun komnneke MicroSCADA Pro mpeanaraeT NoAHOLUEHHY yHKLUMOHAb-
HOCTb cuCTeEMbI cbopa 1 06paboTkn AaHHbIX SCADA 1 COBPEMEHHYHO NHPOPMALIMOHHYIO CUCTEMY
Ona pacnpegenntenbHon cet DMS, MHTerpmpoBaHHbIe B €AVHbIN MPOrpaMMHbI MpoayKT. oy no-
MOLLI OHOWN CUCTEMbI OCYLLIECTBNSAETCA HAabMOAEHNE 3a OO bEKTAaMU U CETLIO, YNpPaBieHne Bble3OHbI-
MU Bprragamu 1 OOCy>KUBAHWE HYXX[, NOTpedbuTenen.

Cuctema MicroSCADA Pro cneunanbHo paspaboTtaHa ans
pelueHus 3agay asTomaTmsaummn n AUCrneT4epCcKoro ynpas-
NleHNsA B SHEepPreTuKe 1 NnosIHOCTbIO afanTupoBaHa K poccuii-
CKUM ycnoBusiM. Ha cerogHsiliHUMIA fieHb B Poccun HaxopsTcs
B akcnnyatauum 6onee 200 cuctemM Ha 6ase MicroSCADA.
Cucrtema MicroSCADA Pro siBnsieTcs npaBo NPMEeMHUKOM OT-
JINYHO 3apekomeHpoBaBLuen cebsa cuctembl MicroSCADA.

Bnaropaps BHeApeHUo NPorpamMmMHO-TEXHUYECKUX CPEACTB
aBTOMaTu3aunn B 9HEpPreTuke AoCTUraeTcs:

e CHIDKEHWE prCKa MOBPeXXAeHNst 060pyA0BaHNs 1 TpaBma-
TV3Ma MepcoHasa 3a CHET aBToMaTU3aLMM KOHTPONST COCTOSAHUS
0B0pYAOBaHVIA U OUCMIETHEPCKOrO YNpaBieHnst

o CHDKEHME 3aTpaT Ha TEeKYLLA 1 KanuTaslbHbIN PEMOHT 3a CHET
1ICNONb30BaHNSA BbICOKOHAAEXXHOW TEXHNKN ABB

© CHDKEHME 3KCMTyaTaumMOHHbBIX 3aTpaT U NPOAJEHNE CPOKa
Cny>k6bl 060PYAOBaHNS 3a CHET aBTOMATN3ALMN KOHTPOSS pecyp-
ca 06opyaoBaHWA, NOIHOLIEHHOM NacnopT3aumm

o CHWDKEHVe 3aTpaT Ha coaepxaHme nepcoHana 3a CHeT BHe-
[PEHNSI TEXHOMOMMIA aBTOMAaTUHECKOIO yNpaBfieHus U Manoobchy-
>KNBAEMOW TEXHUKM

e CHWKeHVe NoTepb 3a CHET BbISBNEHMS 060PYA0BaHNS, Npea-
PaCcnoNOXKEHHOMO K MOBbILLEHHOW aBapuMHOCTH, NMyTeM aHanm3a
PETPOCNEKTUBHOM MH(OPMaLIN

e bonee paLoHanbHOe NCMoNb30BaHNE 3HEPrOPeECYPCOB 3a
CYET aBTOMAaTU4ECKOro KOHTPOSIS, y4eTa 1 aHanmnsa aHepronoTpe-
B1eHNs, CNoNb30BaHMA ONTUMabHbIX CTPATEMMIA yNpaBneHus

® SKOHOMUSI MPK pacHeTax 3a 3HepPropecypchbl
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Ons ynpasneHusi pacnpepnennTenbHbIMU CETSIMU KPYMHbIX
npeanpuAaTuiA ncnonbdyetca cuctema DMS 600, BbinonHs0-
Las crepyoLme OCHOBHbIE 3apa4m:

® CEeTeBbIE PACHETHI (PACHET PEXMMa, HaMPsHKEHVIS B y3nax, no-
TEepW MOLLHOCTM, NafeHNsi HaNPsXKeHWs, TOKN KOPOTKOMO 3aMblKa-
HUS1, aHaNN3 CENEKTUBHOCTY PENENHON 3alLmThl)

® MpeAcTaBeHNE CXEMbl CETU Ha reorpaduHeckon KapTe

® MIaHVPOBaHVE CETU N MOAENPOBAHNE (DACHET SEKTPUYe-
CKOW CXeMbl MO MPOrHO3am Harpyski 1 MOAENMPOBaHNE PEXNMOB
paboTbl CETN)

® KOHTPOJIb COCTOSAHUS 1 yNpaBeHne pacnpeaenTessHom
CETbO B peasibHOM MacLUTabe BpeMeHu: ynpaBieH e KOMMyTa-
LIMOHHBIM 0BOPYLAOBaHVEM, KOHTPOJTb SNEKTPUHECKOrO PEXMMA,
OLeHKa HaIEMHOCTU SNEKTPOCHAOXEHWSI, MOUCK ONTUMAaIIbHOrO
pexvMa Af1s yMeHbLLEHUS MOTEPb 31EKTPOSHEP M

e BefeHue nacnopTtHown B no obopynoBaHmo

® yrpaBieHne CETbIO B aBapUINHBIX PEXXMMaX: aBapuiiHas
CUrHanM3aums, NoKam3aumsi NOBPEXEHNS Ha KapTe 1 CXeME,
N30M5LMS 30HbI MOBPEX/AEHWS, COCTaBIEHWE NOCe0BaTE b-
HOCTV KOMMYyTaLWI 471 BOCCTAHOBIEHNS 31IEKTPOCHAOXEHISA
noTpebuTenein

® MoAroToBKa HApPSAOB AJ19 BbIMONHEHWS paboT

® yrpaBneHue onepaTyBHO-BbIE3OHbIMM Bprragamm

e 0bpaboTka TenedoHHbIX 3BOHKOB MoTpebuTenei

e BefeHne B v cTaTMCTVKM NO aBapuvsiM, COCTaB/IEHNE OTHETOB
® NnaHMpoBaHue PaboT: NNaHNPOBaHWE OTKIIKOHEHWIA A1
TEKyLLEro PEMOHTa, MOAENMPOBaHMEe PaboTbl CETU B PEMOHTHOM
peXVMeE 1 B MPOLIECCe KOMMYTaLMI (C KOHTPOSIEM OrpaHUYeHI
B CeTW)

® MPOrHO3MPOBaHVE Harpy3KM

DMS600 BbINOMHAET ynpaBneHne nepekItoHeHnaMm 1 aNeKTPUHECKM PEXNMOM CETU B peasibHOM
MacLLTabe BpeMEHM C MOMOLLIBIO MpadHeCcKOro Nob30BaTeNbCKOro NHTepderca, Mo3BONAET Bbi-
MONMHATb MOAENMPOBaHNE CETU; MPOrPaMMHbIA MaKET MOXET paboTaTb Kak B IOKaNbHOW BbIHUCN-
TENbHOW CETU MO TEXHOSIOTUM KITMEHT-CEPBEP C PE3ePBUPOBAHVEM, TaK 1 Ha OAHOWN pabo4yei cTaH-
Lun. B KadecTBe cepBepa pensdumoHHon 6adbl AaHHbIX cnonbdyetca MS SQL Server nnm Oracle.

S heKT OT OCHaLLEHMA ANCNETHEPCKON CpeacTBamMn ynpasse-
HVS CETBIO — COKpALLIEHNE BENMHYMHBI HEAOOTIYyCKa 31EKTPO3HEP-
rAV 1 ANIUTENBHOCT 0BECTOHEHMS NMOTPEBUTENEN HE MEHEE YeM B
1,5 - 2 pasa 3a c4yeT:

® MpoBefeHNst aHanM3a ObICTPOAENCTBISA 1 CENEKTUBHOCTA
UMdPOoBbIX 3aLLNT

e ObICTPOrO OMNpefeneHs MecT NOBPEXAEHMI, NoKanM3aumm
aBapUIHbIX Y4aCTKOB 1 BOCCTAHOB/IEHVS SNIEKTPOCHAOXEHNS

® OMepaTVBHOrO YNpaBneHns Bble3aHbIMN Opuragamm

® COKpaLLeHVst BPEMEHIN Ha MOATOTOBKY, UCMOMHEHME 1 3aKPbl-
TNe HapPSOOB 1 PACMOPSXKEHNIN

® MHOMOKPATHOrO MCMOb30BaHNS 6N1aHKOB KOMMYTaLWIA;

® A TaKXKe COKpalLLeH1e TPaHCMOPTHbIX pacxoaoB Ha 15 % un
bonee 1 yMeHbLUEeHWE NOoTepb aNexkTpoaHeprim Ha 10 % n 6onee.
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KrtoueBble JOCTOVHCTBA KOMIIeKca
MicroSCADA Pro/DMS:

MonHoueHHas PyHKUNOHANbHOCTb

Oucnetyepusauus n nHopmMaTMeHoe
npepcTaBneHne cetu

MapaHTUpoBaHHas 6e30NacHOCTb one-

paTMBHbIX NEPEKIYEHUN

WHTennekTyanbHoe ynpasneHue nepe-
KNno4eHnsamm

MakcumanbHOe yMeHbLIeHNE BpeEMEHN
nepepbiBOB 3Hepr00Ha6)Keva

MTK MicroSCADA Pro npepnaraet Bce yHKLMM coBpemeHHo cuctembl SCADA/DMS,
OCHOBaHHbIE Ha NPOBEPEHHbIX anropuTMax. TpaanumoHHble 3aaayin SCADA-CUCTEMBI
nononHsoTes 6a3on aaHHbIX DMS, no3Bonss peann3oBbiBaTb HOBblE (DyHKLMW peasb-
HOro BpemMeHK, HanpuMep, CoNMpoBOXAaTb BECb CNEKTP PaboT Mo yCTpaHeHWo aBapuii B
CeTax.

B cucTteme gocTynHbl pasnnyHble 3KpaHbl, CACKN 1 NPUKNaOHble MHCTRYMEHTbI AN
oTCnexxmBaHnsa COCTOAHUA CETU, NMOoKcCKa Tpe6yeMb|>< 0OBEKTOB 1 CO30aHVsA OTHETOB, C
MOMOLLIbIO KOTOPbLIX NOJsib30BaTesb NoJly4aeT BCO He06xo,u.|/|rv|yro MHhopMauuto.

DYHKUMS ONHAMNYECKOM OKPaCKM LWWH NPEAOCTaBNAET MHOPMaLMIO O 3anmUTaHHbIX,
OTKJTKOHEHHBIX 1 3a3EMJIEHHbBIX YHaCTKax CETU 1 LUMHAX NOACTaHLIMA.

MicroSCADA Pro 3anpelaeT oaHOBPEMEHHOE yrpaBieHe HECKONbKMI KOMMYTaLIN-
OHHbIMM annapaTamu, BbIMOHSET Pe3epBUPOBaHNE YMPaBIEHVA 1 MPOBEPKY OnepaTuB-
HbIX BIOKMPOBOK Nepef, Bblaaqell KoMaHp!.

OBuEenpUHATbIE HOPMbI 6€30MACHOCTU TPEDBYIOT, YTOOLI Nt60E 060PYOOBAHNE MOXKHO
ObIM0 «BbIBECTU 13 paboTbl» B CUCTEME aBTOMaTU3aLMM Nepes NPOBEAEHNEM KaKX-
b0 paboT Ha NepBrHOM 060pyaoBaHN. COOTBETCTBYOLLAA PYHKLMST KOHEYHO Ke
ecTb 1 B MicroSCADA Pro, oHa He AOMYCKaEeT BbIMOMHEHNST MEPEKITFOHEHMI KOMMYTa-
LMOHHOW annapaTtypbl, HanMprMep, BO BPEMS BbIMONHEHNUST PEMOHTHbIX I CEPBUCHbIX
paboT, NP1 3TOM Ha SKpaHe MpoLiecca onepaTop MOXET IEMKO HaNT COOTBETCBYOLLIMIN
OOBEKT, MOMEYEHHbIN CrieLanbHbIM CUMBOSIOM.

[arHast (yHKLMSt OCYLLIECTBIAET MAaHNPOBaHNe, UMUTALWIO, BbIMOMHEHWe 1 (hopMu-
pOBaH1e OTHETOB A1 ONePaTVBHBIX NEPEKITOHEHUIA 1 3aMaHNPOBaHHbIX OTKIIKOHEHWI
C Lenblo 06CnyXmnBaHnst obopyaoBaHns. CrietmanbHble anropuTMbl ONTUMU3MPYIOT MO-
cnenoBaTenbHOCTU NEPEeKIFOYEHN C LeNbo MUHMMM3ALUM KOIMHYECTBA 3aTparBaeMbIxX
noTpeduTeneit. [na oT4ETOB MO BbIMOSHEHHbIM NEPEKTIOHEHNAM, PYYHBIM 1 aBToMaTNYe-
CKMM, MOXXHO C(HOPMMPOBATH LLIAGIOHbI, COOTBETCTBYIOLLIME MPUHATLIM B KOMMAHNUN.

Brnarogapst nICNoNb30BaHNKO CUCTEMBI ANIMTENBHOCTL MEPEPLIBOB 3HEProcHabXe-

HUS MOXKHO CHU3UTb C HECKOJSBbKIX 4acoB A0 MUHYT. MTK cnocobeH nonyYats AaHHble
TepMunHanoB P3A 1 pasnnyHbIX PerncTpaTopoB, cobpaHHble AaHHbIE 1 MOAENb CeTU Mo-
3BOJISIOT ONPEAENTbL MECTO MOBPEXAEHWS, KOTOPOE TyT »ke ByAeT OTpakeHO Ha aKpaHe
onepatopa. [nst BOCCTaHOBNEHWS NMUTaHWSA NMOTPebUTENel onepaTopy NpefoCcTaBnseTcs
CMNCOK PEKOMEHOYEMbBIX OENCTBUI BNOThb A0 PEKOHMUrypaumm Bcen cetn. BoamorkHO
BbIOpaTh aBTOMaTNHeCKOe BOCCTAHOBIIEHNE.

DyHKLMSE paboTbl C aBapysSMA 11 CO 3BOHKaMM B aBapUiHytO Cry>kOy No3BONsieT
NHOPMMPOBATE KIIMEHTOB O MPOM3OLLIEALLIMX aBapUX N OXKMAAEMOM BPEMEHN NX
yCTpaHeHus. [1pr NOCTyNaloLLMX B LIEHTP 3BOHKax c1ucTema MHOpMUPYET onepaTtopa
0 3BOHSLLEM KIMeHTe. Takke MHopMaLms OT KITMEHTOB MOXXET BbITb CMONb30BaHa B
camor cucTeme Onsd onpefeneHnst yCTponcTBa, BOBIEHEHHOMO B MPON30LLe LYo aBa-
puto — K MpUMepy, ycTporcTea P3A nnv npegoxpaHnTens, B TOM Ciyyae, Korga AaHHas
nNHopMaLmsa B CUCTeEMe HeAOCTyMHa.

ViHTerpaums ¢ cuctemoint AVIMICKYS no3BonsieT KOHTPOMPOBaTb CETb HU3KOMO Hanpsi-
YKEHNSI; HA OCHOBE M3MEPEHNI 1 nHdopmaumn 06 aBapurisx, MOMYHEHHbIX C HECKOMBbKIX
CHETUMKOB, BO3MOXHO YCTAHOBWTbL MECTO aBapu B CETU HU3KOTO HampPsPKeHNS.
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Moppepxka ynpasneHus akTusamm

OHeproadhheKTUBHOCTb

MonHoueHHasa nopgaep>xka MAK 61850

Pe3epBupoBaHune

e
TS TRE L1 o N e |

MicroSCADA Pro/DMS conep»xuT 6a3y aaHHbIX Mo 060pyO0BaHMIO, MO3BOSSAOLLIYIO
NPOBOAVTL NAHNPOBAaHNE PEryNSPHOr0 TEXHUHYECKOro 06CYXNBaHNS 1 3aMeHbl KOMIO-
HEHTOB. 3TO MO3BOSISAET CYLLECTBEHHO CHU3UTb CTOMMOCTb YXM3HEHHOIO Liykia 060opyao-
BaHVSA pacnpenenuTenbHoOM ceTu.

OHPEeroaddEKTUBHOCTL SBNAETCS BAXKHBIM 3KOHOMUHECKM 1 3KONOrMYECKIM
acnekTom, MicroSCADA Pro/DMS npepnaraeT dyHKLMN Ans ee obecneveHus. Ha-
npuMep, MYHKLMS MPOrHO3UPOBaHWS Harpy3Kki No3BONSET ONTUMU3NPOBATL NOTPED-
HOCTV B HEPT M 1 BHECTN HEOOXOAVIMbIE N3MEHEHWS B TEKYLLYYHO KOHDUIypaLmo ceTu.
[JononHnTensHO, yHKUMS KOHDUNypaLmm ceTu OnpeaensieT onTUMasibHOe MooXeHe
KOMMYTaUVOHHbIX anmnapaToB A1 CBEAEHVS K MUHMYMY MOTEPb SHEPT M B padmasibHbIX
N KOMbLIEBbIX CXEMax CETU.

Kpome nepedmcrieHHbIX Bbllle KHoHeEBbIX CBOWCTB, 06ecnevmBaroLLmX CyLLEeCTBEHHYIO
BbIro4y nonb3oBatenid, cucrtemMa obnapaet un OpYyrMr HeoCnopuMbIMK NperMyLLieCcTBa-
MW.

MicroSCADA Pro MOXeT B3anMOAeCTBOBaTb C MHTENNEKYa IbHbIMU SNEKTPOHHBIMM
YCTPOMCTBaMU, MPOMPAMMHbBIMY UHCTRYMEHTaMU 1 CUCTEMaMM, NOLAEPXKVBAOLLIMM
cTtaHgapT MOK61850, 4To 3Ha4MTENBHO YAPOLLAET 3aJa4n CUCTEMHOW MHTErpaLmn.

KoathnumeHT OCTYMHOCTY CUCTEMbI ABNIAETCA OOHUM 13 KITKOHEBbIX MOKa3aTenen ee
HaAEXHOCTU, OH OTPAXKAET YCTOMHMBOCTb CUCTEMbI K OTKa3aM OTAENbHbIX KOMMOHEHTOB.

MicroSCADA Pro nogaepxmBaeT apxUTEKTYPY C PE3EPBUPOBAHNEM, KOrda NPU BbIXOAE
N3 CTPOSA OCHOBHOIO KOMMbIOTEPA PaboTy TYT »Ke NMOAAEPKUT PE3EPBHLINA, MPUYEM OaH-
HYHO KOHLIEMLIMIO MOXKHO Peann3oBaTh 1 B PACMPEAENHHbIX NEPAPXNHECKNX apXNTEKTY-
pax, Kak st 6a30BbIX CEPBEPOB [AaHHbIX, Tak 1 4151 KOMMYHUKaLMOHHbBIX MPOLIECCOPOB
CBA3W.

[anbHeliee NoBbILLEHVE HAAEKHOCTY 0OeCneYnBaeTCs 3a CHET Pe3epPBMPOBaHNA
CBA3N,

MicroSCADA Pro nogaep»<nBaeT KOHLEMNUMIO Pe3epBUPOBaHNS CBA3M /15 MPOTOKOSIOB
M3K 60870-5-101/104, a Takxe NpPOTOKON NMapaniensHoro pesepeurpoBanns PRP B co-
OTBETCTBUM C CambIM COBEPMEHHbIM CTaHaapToM MOK 62439-3.

B Em sy e m ) EeE a vl §
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RTU560 — Ynyyllenve HabnogaeMocT CETU

Mepenayva Pacnpenenerne
Kacceta | DIN-pe|7|Ka
RTU560 RTU560 ARSI

ABTowlaTmsau,m;l
dnpepos

| 'HTennekyanbHble
cetn

'DIN-peitka | | DIN-peitka | 'DIN-peiika
RTU560 'RTU560 RTU560

NHTennekTyanbHble aneKTpu4eckne ceTn CTaBsAT HOBbIE 3a-
ha4u nepep, yctpoictBamm c6opa u nepega4m nHcdopmauumu,
a UMEHHO:

e ObecneveHre YyCONYMBOCTU SHEPTOCUCTEM, KOTOPbIE 3HAYM-
TeNbHO YCNOXHSIOTCA B MOCNEAHEE BPeMst

e BonbLUnii 06bemM onepaTuBHON MHopMAaLK

e [IMCTaHLMOHHbIA MOHUTOPWHI 1 yNpaBneHre pacnpeaeneHHom
BbIPAOOTKOW SNEKTPO3HEPIUN (BETPSIHASA, CONTHEYHAsH SHEPreTMKa
nTAa);

* YnpaBneHue pacnpeneneHHbIMY HaKOMUTENSMU SHEPI

® YNpaBneHve 3HeproccTEMON C pacnpeneneHHom reHepaumen
* YpaBneHue Harpy3kom 1 peakuys Ha n3aMeHeHre cnpoca
SHeprum

* TapnurKaums B pexxMMe peanbHOro BpeMeHn

e YnpaBneHne OTKIKOHEHVEM HarpPy3KM 151 CEKLUMOHUPOBaHS
3HEProCUCTEMBI

e BbisiBEHME aBapuiiHbIX TOKOB, N30MPOBaHNE MOBPEXOAEHHbBIX
YHaCTKOB 1 BOCCTAHOBIEHWE 3MIEKTPOCHAOKEHNS

e ABTOMATUHECKME MEPEKTIOYEHNS
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Yctpornctso RTUS60 npenocTaBnseT LWNPOKME BO3MOXKHOCTU U
ABNAETCS MAeaIbHbIM BapUaHTOM A5 CYLLECTBYHOLLMX U Nep-
CMEKTUBHBIX MPUMEHEHWIA B VHTENNEKTYaNbHbIX SHEPrOCUCTEMAX.
KomnakTHas KOHCTPYKLMST C COXpaHeHNeM (hyHKLOHabHbIX
BO3MOXXHOCTEN YOOBNETBOPSIET BCEM TPEOOBAHNSM 1 OrpaHnye-
HKSIM MO rabapuTHbIM pasMepam OaHOBPEMEHHO.

OTKpbITast apx1TeKTypa No3BonsieT agantnposaTtb RTU K pas-
JINYHBIM BapraHTam NpyMeHeHnst. brarogapst BOSMOXXHOCTM
0BHOBNEHVISt MPOrPaMMHOTO 1 anrnapaTHoro obecrneyeHns pac-
LUMPEHNE KONMMHECTBEHHbIX U (hYHKUMOHaTbHbBIX XapaKTepUCTUK
He NPeOCTaBsSieT CNOXKHOCTM MPU UCMob3oBaHun RTU:

® B 3afaqax nepeaaqn U pacrnpeneneHst aNeKTPosHeprm;
® B VHTENNEKTyasbHbIX MIEKTPUYECKNX CETSIX;
* Npu aBTOMaTU3aLMN OUOSPOB.

TexHn4yeckme npenmyLlectsa RTUS60

Moppepxka M3AK 61850

BcTpoeHHbIn HTepdeiic «4yenoBek-
MaLunHa»

NHTennekTyasnbHble 3NEKTPNYECKMEe
CeTn CTaBSAT HOBblE 3apa4n nepeq
ycTponcTBamn cbopa u nepegayu nH-
cdopmauun, a UMeHHo:

NHXNHMPpUHIK

KnneHt MOK 61850 (wtog), BCTpoeHHbIM B RTU, No3BonseT nepeaasatb AaHHbIe
MeXay CTaHLMOHHOW LwHOM MOK 61850 1 aMcneT4epCKuMM LIEHTPaMK 1 LIEHTPaMM
ynpaBneHVs CETAMMN.

Cepeep MOK 61850 (113Y), BcTpoeHHbIi B RTU, 1cnonb3yeTcs AN HTerpaumm oobiy-
HbIX CUrHaI0B BBOAA/BbIBOAA /WM MOAUYMHEHHbIX YCTPOWCTB, HE COOTBETCTBYHOLLIAX
cTtaHgapTy MOK 61850, B cTaHUMOHHYO LnHy MOK 61850. RTU560 MOXET UCMoNnb30-
BaTbCs1 B KAYECTBE MOJIEBOrO YCTPONCTBA 1 OCYLLECTBNATL OOMEH AaHHBIMU C APYrUMM
ycTporcTBamu no ctaHaaptTy MOK 61850, NocKonbKy NoAAep>KMBAET «rOpU30HTaS b-
Hbil1» 06MeH MHdopMaLMen Mexxay YCTPOMCTBaMK B COOTBETCTBMM CO cTaHaapToM MOK
(GOOSE-coobLueHMs).

VIHTepdbelc «4enoBek-mallivHa», BCTPOEeHHbI B RTU 1 paboTaroLuii ¢ MCrnofib30BaHN-
em Web-cepaepa, obecrneqmBaeT PyHKLMM MOHUTOPWHIA 1 ynpaBnenus. Takoe peLue-
HVe YNPOLLAET NHXUHUPUHT,

OyHkums VYM, nogaepxmeaemast RTUS60 ans Bu3yanmaaumm 1 ynpasneHms 00bek-
TOM, COOEPXNT CTaTUHECKNE U OVHAMUHECKNE KOMMOHEHTbI, CMICKM COObITUN 1 aBapui,
CUCTEMHbIE COBbITNSA

e ObecneveHne yCoON4MBOCTU SHEPrOCUCTEM, KOTOPbIE 3HAYUTENBHO YCIIOXKHSIOTCS B
nocnegHee Bpemst

e BonbLluni 06bem onepaTBHOM MHOPMaLIn

¢ [IMCTaHUMOHHbIA MOHUTOPVHI 1 yNpaBieHe pacnpeaeneHHon BbipaboTKOM SNeKTPO-
3HEPrun (BeTpsIHasA, CONMHEYHas aHepreTuka 1 T.4.);

e YnpaeneHne pacnpeneneHHbIMN HaKoMUTENAMM SHEPrnv

® YNpaBneHne 3HeProcUCTEMON C pacnpeneneHHom reHepaLmen

e YnpaBneHne Harpy3kom 1 peakLs Ha M3MEHEHNE Crpoca SHEPn

e TapuduKaums B pexknMe peasnibHOro BPEMEHN

e YnpaBneHne OTKIKOHEHEM Harpy3KM 151 CEKLMOHUPOBAHNS SHEPTOCUCTEMBI

¢ BhisABneHre aBapuiiHbIX TOKOB, N30MPOBaHNE NOBPEXOEHHBIX YHACTKOB 1 BOCCTa-
HOBJIEHVIE 31EKTPOCHAGXKEHNSE

® ABTOMATUHECKIME MNEPEKTIOHEHNS

Yctponcteo RTUS60 npenocTaBnseT LWNMPOKME BOSMOXHOCTY 1 ABASIETCS NaealbHbIM
BapWaHTOM /151 CYLLIECTBYIOLLMX 1 NEePCNEKTUBHBLIX MPUMEHEHWI B VHTENNEKTYa IbHbIX
3HeprocucTemMax. KomMmnakTHasi KOHCTPYKLMS C COXpaHeHeM yHKLIMOHAaNbHbIX BO3-
MOXXHOCTEN YA0BNEeTBOPSET BCeM TPebOBaHMAM 1 OrpaHn4eHnsIM no rabapuTHbIM pas-
MepaM OfHOBPEMEHHO.

OTKpbITas apxmUTeKTypa no3esonseT agantuposaTb RTU K pasnuyHbiM BapraHTam
npuMeHeHVs. Bnarogapsi BO3MOXXHOCTU OBHOBNEHWS MPOrPaMMHOro 1 anmnapaTHoro
obecneyeHnst pacLUMpeHne KoNMYeCTBEHHbIX 1 (YHKLIMOHABHBIX XapaKTepUCTUK He
NPEACTaBAAET CNOXKHOCTM NP ncnons3osaHnm RTU:

e B 3afa4ax nepegaqu 1 pacnpeneneHnst aneKTposHeprum;
® B VHTENNEKTYasbHbIX NEKTPUHECKMX CETSX;
® Mpu aBTOMaTU3aUMK OUOEPOB.

[PUHUMN UHXXUHNPUHIA COOTBETCTBYET cTaHaapTy MOK 61346-1. OyHKumMoHanbHble
BO3MOXHOCTN MS Excel mo3BonstoT onm1ckiBaTh CUMMHabI MPOLECCa M OCYLLECTBAATb
NPVBA3KY AaHHbBIX, & TakKe NMMOPTUPOBATL/ SKCMOPTMPOBATL AaHHbIE B ApYriMe cuUcTe-
Mbl 1 13 HUX. QYHKLMM OTNaaKy, HanpuMep, MpoBepKa HEMPOTUBOPEYMBOCTI JaHHbIX,
Takke BCcTpoeHbl B RTUL 560.

[oToBas KoHMUrypaumsa MoXeT nepedasarbcd 8 RTU Mo ceth nam ¢ nOMOLLbO PyHK-
LM nepefaqy annos no NpOTOKOaM CBSA3M C LIeHTpaMy yNpaBnieHus (Hampumep,
MOK 60870-5-101/-104 n DNP3).
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TexHn4eckre npenmyectsa RTUS60

ApxmBrnpoBaHue gaHHbIX N AnarHocTuka RTU560 obecne4vmBaeT QyHKLMIO apX1BUPOBaHNS AaHHbIX B SHEPrOHE3aBNCUMON
N3LL-NamMSAT AN COObITUN, N3MEPEHWNIA, 3HAYEHWIN CHETUMKOB, COObITUI B CUCTEME
6e3onacHoOCTW, hannoB OCLMNNOrPaMM YCTPOWCTB 3aLUMT U Npodunert Harpy3kin nNpu-
60poB y4erTa.

®dalinbl ocuMorpaMmM CHUTLIBaKOTCS Mo nMpoTokony MOK 60870-5-103, winHe SPA 1
MOK 61850 1 Takke xpaHaTcsa B RTU.

Bca apxvBHas nHopmaums OCTynHa ¢ Uenonb3osaHvem Web-cepBepa 1 npoTo-
KOMNOB Nepefayn aaHHbIX (Hanpumep, MOK 60870-5-101 1 DNP3). Bes nHdopmaums,
pocTtynHas Yepes Web-cepsep, 3almaeTcst NOCPEACTBOM MPOBEPKN YPOBHS AOCTyrna
nonb3oBaTens.

MHdbopmaymoHHas 6e30nacHoOCTb KomnaHusa ABB npeasuanT noBbllleHVe TpeboBaHU K 6e30MacHOCT 1 MOCTOSIHHO
COBEPLLUEHCTBYET CBOW CUCTEMbI B COOTBETCTBUM C MOCNEAHNMN AOCTVXKEHVAMMN B 3TON
obnactn. Yctponctea RTU oTBevaroT TpeboBaHNSM 3NEKTPO3HERPTETUKN 1 0b6ecneqm-
BalOT BbICOKUI YPOBEHb MHOpMaLmoHHom 6esonacHocTv. RTU nogaepkmeBaeT Takve
cBoKcTBa 6€30MacHOCTU, Kak ynpasieHne JOCTYNOM NOMb30BaTeNs, XXypHas perucrpa-
Unm cobbImni 6e30macHOCTI, OOCTYN Yepesd 3allmiieHHoe coeauHeHme (https), nonuTtrka
naponen, Nogaep>kka BHELLUHEro »ypHana 6esonacHocTu 1 T.M. [o Hadana npovasop-
cTBa Kaxxabi npoaykT RTU nogBeprasTcsa KOMMIEKCHBbIM VCTbITaHVSM Ha YCTOMHYMBOCTb
K atakaM. PyHKLUMM 6€30MacHOCTY peann3oBaHbl cornacHo ctaHgapTam NERC/CIP n
IEEE 1686.

Mporpammnpyemas norruka YpesBbIHaHO MOLLHbIE (DYHKLIMY MPOrPaMMUPYEMOro IOrMYECKOro KOHTPOIepa no-
3BONSAOT BbIMOHATH CIOXHbIE aBTOMATUHECKME (DYHKLMK, HAanpuMep, COpOoC Harpy3km
¥ Op. ANropUTMbIl, MOCNEA0BATENBHOCTU MNEPEKITIOHEHWIA N NOTNHECKME DYHKLIM MOTYT
ObITb 06 beAVHEHbI B CTAHAAPTHbIE NTOrMYeckmne 610KN. BUBNNOTEKN Taknx BIOKOB MOX-
HO MCMNONb30BaTh A5 BCEro cemencraa yctponcts RTU.

CTOMMOCTb XXU3HEHHOrO uukna CerogHsLLIHVE BNOXXEHVIA B yAaNeHHble YCTPOMCTBA TeNemMexaHnkn, NocTaBnsemMble
koMnannen ABB, MoryT paccmaTpmBaTbCs Kak MHBeCTULMM B ByayLiee. Hage>kHOCTb
KanUTanoBNOXXeHWN obecneymBaeTcs Gnarofgaps UCNoNb30BaHMIO:

® MEepPCNEeKTUBHOW TEXHOMOMN, OCHOBAHHOW HAa COBPEMEHHbBIX MEXKAYHAPOOHbIX CTaH-
naptax, Hanpumep, MOK 61850;

® OTKPbLITOW W pacLUMPSIEMO apXUTEKTYPbI CUCTEMbI;

® KOHLIENUMN ModepHU3aLmn.

Brnaronapst BO3MOXHOCTY AUCTAHLMOHHOIO 3MEHEHMS KOHMUIypaLmmn 1 TEXHNHECKO-
ro obenyxmeaHns RTUS60 yaaeTcs noaaepKiBaTb HEBbICOKMI YPOBEHb 3aTpaT Ha 9KC-
nayaTaumio 1 TexH4eckoe obcny>kmBaHme. BbiCOKoe Ka4eCTBO yCTporcTBa 1 yaobcTBO
06CNy>XMBaHWs CMOCOOCTBYIOT CHYXKEHMIO 3aTpaT Ha NPOTSXEHWN BCEro CPOoKa Cry»XOb!.
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OkoHoMmu4eckuii acpcekT

CeMmelicTBo yCcTponcTs cbopa 1 nepefaqm nHopmaumm RTUS60 obecneyrBaeT 3Ha-
YUTENbHbIE MPENMYLLIECTBA B MIIaHe COKPaLLEeHNS MPOU3BOACTBEHHbIX 3aTPaT, a UMEHHO:
® CHVDKEHVE PACXOA0B Ha SKCMyaTaLmio U TEXHUYECKOE 00CNyX1BaHve bnarofapst
MPVIMEHEHMIO COBPEMEHHbIX CPEACTB ANarHOCTUKY;
® HebOJbLLOE KONMMYECTBO KOHMUIYPUPYEMbIX annapaTHbIX KOMMOHEHTOB CUCTEMbI 15
BCEX BapWaHTOB MPUMEHEHNSI MO3BOSIAET CHU3UTb 3aTpaThl Ha 3anacHble YacTu;
® (DYHKUMN BCTPOEHHOIO nHTepderca «4enoBek-matunHa» (M4YM), dpyHKLmM nporpam-
MMPYEMOrO florndeckoro koHTponnepa (PLC) 1 ceTeBble KOMMOHEHTbI, MHTEMPUPOBaH-
Hble B ogHoM RTU;
® yMeHbLLEHVE NHXMHUPUHIOBBIX TPpyAo3aTpaT 6narofaps UCnonb3oBaHuo apdeKTB-
HbIX CPeACTB KOHMUIYPUPOBaHNS;
® O[VH NHCTPYMEHT KOH(UIypUpOoBaHus OJ1s BCero cemencraa yctponcts RTU;
® O[HO peLleHne, OT HebOMbLLUMX NokanbHbix RTU 0o 6omblumx KoMrnnekcHbix RTU, obe-
crne4vBaroLLee eaMHCTBO MHAOPMALMOHHOIO MPOCTPaHCTBA.

Komnarus ABB aBngetca nuaepom Ha MUPOBOM PbIHKE BOMbLUVX U CPEeOHUX YAANIEHHbIX YCTPOUCTB

Tenemexanunky (RTU), o yem cenaetensctBytoT cBbitle 50 000 yctaHoBneHHbIXx RTU Ha o6bekTax

no4yt 2000 3aka34rkoB B bonee 4em 100 cTpaHax.

(T Ty

AEREE
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/IHHOBALIMOHHbIE TEXHOOMN CEPBUCHOIO

OOCNYy>KMBaHNS

CwucTtema ontumMmmnadaumn obenyxveaHua ABB Asset Optimization
NO3BOMISIET YMEHBLUUTL 3aTpaThbl HA PEMOHT 1 OOCNY>KMBaHVE

Bo3moxxHocTu:

e CrycTeMa MOHUTOPUHIA COCTOSIHNSI MPOU3BOACTBEHHbBIX aKTu-
BOB 3eKTPOCTaHLN

e [loneBsble ycTponcTea KNI, ocHoBHOE 060pynoBaHmNe, CUCTe-
Ma ynpaBfeHusi, KOMMbIOTEPHOE 1 CETEBOE 0O0PYA0BaHNE

e Co3paHne OTHETOB O COCTOSIHUM NPOU3BOACTBEHHbBIX aKTVBOB

e /IHCTPYMEHTbI MomcKa NepBONPUHMHBLI 0TKa3a 1 H3KOW NMpo-
N3BOAUTENBHOCTY

e EnviHas cpefa ans ynpasneHust 1 06Cy XBaHNs

e [1naHMpoBaHVE PEMOHTOB, KanMbpoBKa AaTHMKOB, OTCIEXM-
BaHWe COCTOSHUS, U JaHHble CUCTEMbI YPaBAEHUsT UHTErpUpO-
BaHHbIEe B AVHYHO MOMb30BaTENbCKYIO Cpeay

e Cucrema cobupaeT, HakanvBaeT 1 obpabaTbiBaeT MHMopMa-
L0 O COCTOSIHUM MPON3BOACTBEHHBIX aKTNBOB

° DOPMUPYIOTCS MPEOYNPEXAEHVS O CHUKEHUW MPON3BOANTENb-
HOCTV 1 HafBUratoLLIENCst NOIOMKe 060pyaoBaHMS

e [porpamMma — MOHUTOP UAEHTUDUUMPYET KOUTUHECKOE CHU-
YKEHWE NPOV3BOAUTENBHOCTM

® Ha ocHoBe faHHbIX O MPOV3BOAUTENBHOCTIN YCTPOWCTB Bbl-
ABNAKOTCS NEPBOMNPUYMHBI OTKada 000pyA0BaHMS

e Co3faeTcs OTHET O TeKyLLEM COCTOSIHUM 0B60PYA0BaHUS, KOTO-
pbI Mcnonb3yeTcst aanee B Cucteme MNnaHnpoBaHns PEMOHTOB
(Hanpumep SAP)

e CTaHOapTHble OTHETLI O COCTOSIHUN OBOPYAOBAHUS UCMONb3Y-
toTCS ANS M1aHNPOBaHWS PEMOHTOB Ha OCHOBE COCTOSIHMSI MPOU3-
BOLCTBEHHbIX aKTVBOB
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e lICTOpUs COCTOAHWS aKTVIBOB
e KanmbpoBka OaTiMkoB

e Bpewmsi HapaboTkum

0630p NpenmyLLecTB

e ONTYMMN3aLIMS BCEX aKTVIBOB Y4aCTBYHOLLIMX B NPOM3BOACTBEH-
HOM npoLecce

® ABTOMATUYECKUIA MOHUTOPUHI HEOOXOAUMOCTU 0BCIY>KMBaHUS,
1 NpepynpeXxaeHne nepcoHana

e [pUMeHeHNe CTpaTern PEMOHTOB OCHOBAHHOWM Ha COCTOSIHM
obopyaoBaHUs Ha BCeM NPEAnpUsTAn

e CokpallleHre 06bEMOB HEHY>KHOIO 0OCNY>K1BaHKSA

e CokpallleHrie NpocToeB 060pynoBaHKs

e OTCnexXmBaHve NpuYH 0TKa3oB

° /lneHTdmKaumsa Hanbornee YacTbIX MPUYNH OTKA30B

e PekomeHaaumm no obcny>KMBaHmno

e [naHMpoBaH1e PEMOHTOB Ha OCHOBE COCTOSIHWSI 06opyaoBa-
HWS

® YNpoLLeHMe AOKYMEHTOOO0POTA, YMEHbLLEHNE OOBEMOB PY4-
Horo Tpyza

e CokpallleHne BpeMeHr Mexxay BO3HUKHOBEHNEM HEVCTPaBHO-
CTU 1 ee yCTpaHeHVEeM

CucTtema MNaHNPOBaHNA U ONTUMN3auUnn SNTIEKTPUNHECKINX CeTeN

Neplan

Bo3moxxHocTu:

e [paryeckoe NPenCcTaBieHNE CXEM 3NEKTPUHECKKX CETEN

e AHanm3 yCTaHOBUBLLNXCSI PEXXMMOB, TOKOB KOPOTKOrO 3aMblka-
HUIS, HAOEXKHOCTU

® AHanM3 CcTaTN4ecKon 1 OUHaMUYECKON YCTONYNBOCTHU

e AHanM3 yCTaBOK PenerHon 3alnThbl

e ONTYMM3aLMS pasMeLLIEHVS YCTPONCTB KOMMeHcaLmmn peak-
TUBHOWM MOLLIHOCTW

e ONTVMM3aLMSA TOYEK AeNeHVs CETU

® AHanM3 rapMOHNYECKMX COCTaBSAKOLLMX

° AHanM3 PEXMMOB MycKa Auratenem

e YnpaeneHue akteamn (RCM)

* nmop.

ViHoekc ¢
CocTtosHne 0bopynoBaHUS

VIHoekc i

BaxxHOCTb 060pyaoBaHNS

0630p NpenmMyLLecTB

e Havbonee NosHbIN MHCTPYMEHT AN NAaHUPOBaHNS, ONTUAMM-
3aLuMn 1 MOAENMPOBaHWS MarncTpasibHbIX 1 pacnpefenmuTebHbIX
ANEKTPUHECKINX CETEN

® Yno6HbIN rpadmHeckimii Nonb3oBaTenbCkui nHTepdeiic

e Hanbonee COBpeMEHHbIE anropUTMbl pacHeTa 1 MOLENMpoBa-
HYS

e [JONHOCTBIO OTKPbITast cuctema. Bo3MOXXHOCTb Cco3naHNs
COBCTBEHHbIX PacHeTHbIX MOayNeN.

e JlerkocTb B 06CAy>KMBaHUM — BCE AaHHbIE XPaHATCH B €41MHON
6aze JaHHbIX

e BosaMoxxHOCTb WHTerpauum ¢ M'IC n SCADA cuctemamin, nof-
nepxka CIM

[ 1Hoexe d
VIHTerpanbHbIM NHOEKC 060PYAOBaHNSA

1. obopyposaHme Ne 1
2. obopynoBaHme Ne 2
3. obopynoBaHme Ne 3
4. obopynoBaHme Ne 4
5. obopynosaHve Ne 5

CTtparerns peMoHTOB
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Pestome

TexHONorvst UHTENNeKTyallbHbIX CETEN — 3TO KOMIMJIEKC CYLLECTBYHOLLMX U HOBEWLLIVX TEXHONOMMIA,
paboTaroLLX BMECTE.

['py NpaBUbHOW peannaaumm 3T TEXHONOTMN MOBLICAT 3(PMEKTVBHOCTL MPOV3BOACTBA, TPaHCMOP-
TUPOBKM 1 MOTPEDNEHNSA SHEPTUM; MOBLICAT HAOEXKHOCTb M SKOHOMUYHOCTb SKCMyaTaLun; MHTErpu-
PYIOT B CETb BO3OOHOBNSAEMYKO SHEPIUIO 1 MOBBICAT SKOHOMNYECKYO 9 dEKTVBHOCTL Gnarogaps
SNEKTPOIHEPIETUHECKMM PbIHKaM 1 y4aCTUO NOTPebnTenen.

CyLLECTBYET OFPOMHbIN MOTEHUMAN CHKEHNSA NOTEPb B SHEpreTndeckon Lenm, n Abb npennaraet
camble COBPEMEHHbIE TEXHONOMMM N1 KaXKA0ro 3BeHa 3TOW LIENW.

CHmKas aHepreTnyeckmne notepu, TexHonorum ABb genatoT 1cnofb3oBaHne NPUPOAHbIX PECYPCOB
bonee pasymMHbIM, a MPON3BOACTBO — bonee aPdPEKTNBHBIM 1 KOHKYPEHTOCTOCOOHbBIM.

CerogHs ABB npennaraeT NnpoayKTbl, YCNYri 1 CUCTEMHbIE PELIEHNs Mo NPOU3BOACTRY, Nepenade u
pacnpeneneHno 3NeKTPOIHEPT N KOMMEPHECKMM OpraHn3aLmsamM, NpearpusTUsiM KOMMYHaIbHOMO
X034MCTBA, NPOMbILLNIEHHOMO 1 SHEPreTUHECKOro KOMMeKca.

KomnnekcHble pelleHnsa AbBb 06beanHAOT CUCTEMbI NEKTPOCHADXKEHNS, Nnepedaqn 1 Npeocbpa3osBa-
HNA SNEKTPOSHEPIW, YNPaBEeHNA 11 aBTOMaTU3aLIMN SNIEKTPOCTaHLNIA,

Imess 6onee dem 125-neTHnin onbIT B 06/1aCT pa3padboTKM MHHOBALIMIOHHBIX TEXHONOMM 1 Byayn
npeacTaeneHHbIM B 6onee vem 100 cTpaHax mupa, KoHLepH ABB dhopmmpyeT obnmk ceten Gyay-
LLiero, ynyyllas 3HeproeMKOCTb, MOBbILLIAsA ONepaLOHHY HaAEXHOCTb 000PYA0BaHWS, MOCTOSHHO
COBEPLLEHCTBYSA SHEPrOaIPdPEKTNBHOCTL NMPOOYKTOB 1 CHIXKAA BO3LAENCTBME Ha OKPY>KAIOLLYKO Cpeay.
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