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INDUSTRY 4.0




[pedcmaseme cebe
MUp, 8 KOMOPOM
SHEP2UA UCNOb3Yemca
DpasyMHO, 3hheKmusHO
u 6e38peoHo onA
OKpyxarowel cpedbl.

Hawa ucropus

[lobpo noxanoBaTh BO BCeNEHHYIO MHHOBALM Ha Cny»kbe SHeproaddeKkTBHOCTH. ESE - HoBaTopCKan
KOMMaHWA B SHEPreTMyeckom cekTope, CreLmany3npylowanca Ha NpoU3BO/CTBE TEXHOMOMMUECKM NepefoBoro
000pyA0BaHMA, NpeAHa3HaYeHHOro ANA NPeodpas3oBaHyA yrpaseHyA SHePronoTpedeHiemM B KOMNaHUAX, Ha
NPeanpUATUAX, B FOCTUHMLAX, MALIEBOY NPOMBILNIEHHOCTU U PO3HUYHON TOPTOBJE.

Bnarogapa CBOVM PbIHOYHBIM CTPATETVAM, UHBECTULIMAM B MCCEA0BAHNA 1 Pa3paboTKy 1 NA0AOTBOPHOMY
COTPYAHMUECTBY C yHUBEpCHTeTamy, Bkmodaa CESMA (LleHTp nepeoBbix METPONOMMUECKIMX U TEXHONOMMYECKIX
ycnyr) HeanonutaHckoro yHuBepcuteTa uveHn Qpuapuixa Il, ESE BxoauT B uncno Hanbonee AUHaMUYHbIX
KOMMaHWI C TOYKY 3pEHWA pe3ynbTaToB 1 UCCeoBaH U pa3paboTok. ESE paboTaeT no Bcelt Mtanuu.

Kniouom K ycrexy komnaHum ESE ABnseTcA ee opreHTUPOBAHHOCTb HA KIWEHTA U MEXAVCLUMIIMHAPHbINA
MNOJAXOf, KOTOPbIY BbIPAXaeTCA B CTPYKTYPYPOBAHHOM 1 YriyOneHHOM NpeasioxKeHu Ana BblABAeHUsA OTXOf0B
1 obnacTeit, TpedyIoLMX YAYULLIEHS, 3 TaKxe B ONpeaefeHnI NMPUOPUTETHBIX AENCTBIIA AN NMOBbILLEHA
3ODEKTVBHOCTM UCMOMb3YEMbIX MOLLHOCTEN 1, ClefoBaTeNbHO, NOTPEOeHNA SHEPTUN.

Hallia M1ccus - CTUMYnMpPOBaTb M3MEHEHWA B CTOPOHY YCTOMUMBOTrO 3HepreTMyeckoro dyayLlero, npeanaras
VHHOBAL|MOHHbIE, NepejoBble pelleHnsa B 00NacTy 3Hepro3hGeKT1BHOCTL.

Mol cmpemumcs ymeHsWums 8030elicmaue Ha OKpYXatowyto cpedy, pazpabameleds u Npou3goos
obopydosaHue, cnocobcmayiouee CokpauleHuio 8biopocod CO2 U onmumMu3ayuU UCnos308aHUs
3HEP2OPECYPCO8.



fapaHmusa Ha ANT
cocmasngem 2 200a
C BO3MOXHOCMbIO
npoodneHus 0o 10 nem

© ANT - KOHTpOnb, 3aL4UTa, IKOHOMUA

Cnctema ANT - 3TO YCTPOWCTBO 3HeprocbepexeHua , npovssefeHHoe KomnaHvei ESE, pacnonoxenHom
B DeHeBeHTO. JTa PeBOMIOLMOHHAA CUCTeMa NPeAHa3HaueHa Ans TMOBbILEHWA 3HepronoTpebneHns u
3GGeKTVBHOCTY, MOMOras COKPATUTh KOMMYECTBO OTXOA0B 1 ONTUMI3MPOBATH YNPaB/eHe 3Hepropecypcamu.

YCTaHOB/EHHbI B TN1aBHOM NyHKTe npuema 3nekTposHeprny, ANT MOCTOAHHO KOHTPOMMPYET Harpysky u
ONTUMMU3MPYET KauecTBO MeKTPOdHeprun Onarofapsa CBOeW Camoil COBPEMEHHON TeXHOMornu. YCTPOMCTBO
CMOCOOHO OOHAPYKMBATb 1 YCTPaHATb HeIGHEKTUBHOCTL M aHOManMW B 3HEpPronotpebneHny B pexume
peanbHOro BpemeHu, obecneuvsas Tem CambiM ONTUMANIbHOE YMpaBneHue 3NeKTPUUECKUMU CUCTEMAMI W
COKpaLLaA 3KCMyaTaUOHHbIe PACXOAbI.

B 37oit Bepcun (ANT 2.0) BHeCeHbl 3HaUMTENbHbIE YNyYLleHA B KOHCTPYKLVIO, KOTOPbIE elle 60/blue NOBbIWatT
€€ NPOU3BOANUTENIbHOCTL. BOT HEKOTOPbIE 13 HUX:

1. MnasHbit cTapT v [1naBHbIA Ganac: 3TW [Be HOBble OYHKUMU ONTUMU3MPYIOT MPOLECC BKMOYEHUA W
BbIK/IOYEHNA YCTPOICTBA, NOCTENEHHO COMMacoBbIBaA ero PaboTy C yCNoBUAMY CeTU. [11aBHbI CTapT 1 [NaBHbIN
6barnac obecneurzatoT bonee NNaBHbIA 1 6e30MacHbI MyCK 1 MOTYT ObiTb AKTUBMPOBAHbI AVCTAHLIMOHHO.

2. YcoseplUueHCTBOBAHHbI MOHWUTOPMHT OLWMOOK: B HOBOe nporpammHoe obecrneueHvie WHTErpUPOBaHa
COBpeMeHHad cucTemMa MOHWTOPWHIA OWWOOK, CrocobHas [AMarHOCTMPOBATb aHOMANWM Ha  OTAENbHbIX
MaTepUHCKMX MfaTax W B Kaxaoh ¢dase 1 nepedasaTb UX B LEHTP ynpaeneHua AnAa Oofilee TOUHOro 1
CBOEBPEMEHHOIO BMeLLaTeNbCTBa B CJlyyae BO3HUKHOBEHUA aHOMani.

3. CoeauHenne Modbus TCP/IP: B oTanuve oT npeablaylient CUCTeMbl, OCHOBAHHOWM Ha MOCNefoBaTeNbHOM
npotokone Modbus, HoBoe nporpammHoe obecnedeHre vcnons3yet npotokon Modbus TCP/IP, obecneuusas
bonee BbICTPYIO, HAAEKHYIO 1 6E30MACHYI0 CBA3b MeX/ly CUCTEMAMM YNPaBReH!A MaLUUHbI.

4. MakcumanbHas 3o dekTrBHOCTb Aaxke npu 100% Harpy3ke: HOBOe YCTPOMCTBO COCOOHO 3ddeKTMBHO paboTaTh
Jaxe Npu Harpy3ke, 6ar3kol K 1009 0T MakCyManbHOM MOLLHOCTH, 3HAUMTEIbHO NOBbILLAA NPOW3BOAUTENBHOCTD
1 HafleXXHOCTb CHCTEMbI.

5. YnyuleHHbI KO3OGULUMEHT MOLIHOCTU: KOIOOUUMEHT MOLIHOCTY [N1A NUHEAHBIX HArpy30K ObiN ynyullieH,
bnarofaps yemy yCTPOMCTBO paboTaeT nyylle. [Ina nuHeliHbIx Harpy3ok Ko3dduuveHT yeennuvnca ¢ 0,8 ao 1.

6. HoBblil npoLeccop: npoleccop bl 3aMeHeH Ha B 5 pa3 bofiee MOLLHbINA, UTOObl UMETb BO3MOMHOCTb
obpabaTbiBaTb B peanbHOM BpPeMeHM 3HauuTenbHo Gomblwmii 06beM MHGOPMALMK, Yem MNpeablayLmii,
0bpabaTbiBaeMblil HOBOW CUCTEMOI B3aUMOCBA3MN.

7. Nopnepka 6onee HU3KMX BXOAHbIX HANPAXKEHWIA: HOBOE YCTPOMCTBO NOAAEPKUBAET BXOAHbIE HANPAXKEHNA
HKe -25% OT HOMMHanNa, uTo ellle bosblue ynyJlliaeT npedbiayllee 3HaueHvie +-15%, obecneyunas Gonbluyo
MMOKOCTb 1 afanTaLyio K Pa3nnMyHbiM TpeOOBaHUAM 3KCMyaTalum.

8. Ounbtpbl MLC: ANT 2.0 ocHauleH MLC-dunbTpamu (MHOrOCNOMHBIMU KepamryecKMmMi KOHAEHCATopamM)
KOTOpble 00ecneunBaloT nyyllee NojaseHne rapMOHVIK 1 3NEKTPOMArHUTHbBIX MOMEX, 3aLlMLian NOAKIIOYEHHbIe
YCTPOICTBA 1 YBEAMUMBAA CPOK WX CNYKObl. ITO MPUBOAWT K 3HAUMUTENBHOMY CHIVKEHIIO KOMYECTBa NOMOMOK
V1 33TPaT Ha TexobCyxvBaHue 13-3a Npobnem 1 nepenagos HanpsxeHnsa, obecneunsan bonee CTabUbHYIO 1
HaZleXHyt0 PaboTy MPOMbILLNEHHOMO 060PYA0BAHNA.

9. HoBbIil NpoLIeCCOp YCTAHABAMBAETCA CHAPYXKM, UTO MO3BOJIAET onepaTopam paboTaTs bonee He30nacHo, He
OTKPbIBasA 3MeKTPOLIKad MaLLMHbI 1 He NoABepras ceba ONacHOCTY KOHTaKTa C TOKOBEAYLLMMM NOBEPXHOCTAMMU.
10. YnpaBneHve neperpyskamu: Hoas cuctema ANT 2.0 cnocobHa BbiAepxMBaTb 3HauyMTeNbHO GoMblive
neperpysKu, Yem npeabiaylias sepcusa: 125% B TeyeHune 1 MuHyTbl - 150% 10 cekyHA - 6onee 151% 0,2.

11. Mo 3anpocy AnA MaLWH, yCTaHaBNMBaEMbIX Ha MPOU3BOACTBE, 0COOEHHO TaM, FAe peyb UAEeT O MPOV3BOACTBE
UepHbIX MATepUasnoB , MOXeT ObiTb 3aka3aH JnekTpolikad Kateropuu IP54, rapaHTUPYOLWMWIA NONHYIO 3aWnTy
OT KOHTaKTa 1 BHYTPEHHUX OTNOXEHWIA MbIK, @ TakKe OT OpbI3r Bofbl C Nt0OOro HanpasneHs 6e3 HaHeceHus
yliep6a.

12. 3awmTa oT nepeHanpskeHua Knacc [ v ll: Knacc | - 310 BbICLLIasA KaTeropua 3aliutsl OT MOSHWM 1 aTMOCHEPHBIX
nepeHanpsKeHWin. TV YCTPOIMCTBA NpefHa3HayeHbl AN 3aliuTbl OT NPAMBIX YAaPOB MOMHWUM WU APYTHX
Upe3BblYaliHO MOLHbBIX NEPEeHanpPAXeHUi, KOTOpble MOryT Cepbe3HO MOBPeAUTb SNeKTPUYECKYID CUCTEMY.
YcTpoiicTBa knacca Il npefHasHaueHbl s 60pb0obl ¢ 6onee pacnpoCTPaHEHHbBIMMI 11 MeHee MOLLIHBIMI CKauKamm
HaNPsAXXeHUs, Uem Te, C KOTOPbIMY CTaNKMBAOTCA YCTPOCTBA Kacca |, OpUeHTHPOBaHHbIE Ha 3aLLMTY OT NPAMbIX
YAAPOB MOMHN.

ANT 2.0 npegnaraet pag CyLLeCTBeHHbIX YyULWeHniA MO CPaBHEeHNIO C NPeablAyLLer BEPCUEen, Kak C annapaTHoOW,
TaK ¥ C MPOrPamMMHON CTOPOHbI. JTV OOHOBAEHMA [enaloT cuctemy Gonee YHWBEPCaNbHOW, HafeXHOM 1
NPOV3BOANTENBHOMN.

bnarogapA 3TVIM  MHHOBALMAM HaWM  KAMEHTb MoaydyaT Oofblie BO3MOXHOCTEN [N1A  KOHTPONA Haf
NPOV3BOACTBEHHbBIMI MPOLIECCaMI 1 Gonee SOOEKTUBHYIO U Pe3ynbTaT/BHYI0 paboTy CBOVX YCTPOMCTB.
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° Bce npeumyLyectBa Ana KOMNaHUi

—

PEOAKLNA
MOTPEBJIEHWE SHEPTUN

bnarogapa nepefoBow crcteme MOHUTOPUHTa 1 ynpasnerna ANT BbiABiAeT
1 YCTPaHAET HelOCTaTKM B SHepronoTpebneHny, No3BoNAA KOMNAHWAM
3KOHOMWTb Ha 3NEeKTPOIHEPIMN W SKCTITYaTaLMOHHbBIX PAaCXOfaX.

YNYYLLIEHUE KAYECTBA
¢ SNEKTPO3HEPI M

ANT NOCTOAHHO ONTUMM3MPYET KaueCTBO
3NeKTPO3HEPIUM, CHUXaA NoTepy 1 obecneymas
6onee cTabunbHyio 1 6e3onacHyto paboty
3NeKTponprdopoB.

@m MOHUTOPWUHI B PEXKUME

¢ = | PEAJIbHOIO BPEMEHW/

ANT obecneunBaeT HenmpepbIBHbIA MOHUTOPWHT
3MEKTPUYECKIX Harpy30K, ObICTPO 0OHAPYX1Bas
aHOManuu Ans CBOEBPEMEHHOIO BMELLIATeNbCTBA.

@} MPOCTOTA YCTAHOBKU U
—e TEXOBCIYXKNBAHUA

pa3paboTaHbl A4N1A N1erKo YCTaHOBKM 1

v O6Cﬂy>Kl/lBaHl/|ﬂ, YTO CHUXaeT CNIOKHOCTb U
e = CTOMMOCTb OOCYKMBaHNA.

TEXHUYECKAA NMOOOEPKKA U
YCTPAHEHWE TEXHUYECKNX PY CEPBUC
HEWCIMPABHOCTEW

ESE npenoctaBnaeT BbICOKOKaYeCTBEHHYIO
3allnLLaeT FneKkTpuyeckme yCTpOl;]CTBa oT l‘lpo6ﬂ8M CNMUTaHNEM, NEPerpy3oKk 1 TEXHUYECKYIO NOAAEPXKKY 1 MOCNENPOAaKHOe
nepenagos Hanpa)eHnd, NpefoTBpallad X NOBPeXAeHe N COKPalliaa KONM4YecTBo O6Cﬂy>K|/|BaHV|e, obecneynsas yAOBJ'IeTBOpl/ITeJ'IbeIM
MOTIOMOK 1 NepepbiBOB B pa6OT€‘. ANT Takxe 3¢¢QKTV]BHO nofdaBnAer MV]KpOC6OV] 7 6eC|_|pO6J'|eMHb||7I OMNbIT ANA KNWEHTOB.

ANUTENBHOCTBIO OT HECKOMBKIX ThICAYHbBIX f0NeN CexkyHAabl 40 03 CeKyHAbI.
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° Haw accopTumeHT

LITE INDUSTRY

JIuHWA  npogykumy  lite  BKMOYaeT  ycTPOWMCTBa JInHna npoaykumn Industry BkmouaeT ot 150 kBA a
MOwWHOCTbIO OT 15 KBA 1o 120 KBA 1 opneHTMpoBaHa 7000 kBA. ESE npepnaraer acCOpPTUMEHT MpOAYKUMUN,
Ha NPeAnpWATA 1 MarasvHbl BCeX TUMOB. YCTPOMCTBO NpefHasHauYeHHbI, Kak NpaBuno, ANA NpeAnpuATHi
YCTaHaBNMBAETCA Ha BbIXOAE OT CUeTurKa 1 He Tpebyet MPOW3BOACTBEHHbIE  MPeAnpuATMA,  MeAULMHCKMe
HVIKaK1X MHBa3MBHbIX PAboT. YUPEXKAEHWsA, TOProsble  LEeHTPbl, OOWeCTBEHHbE ¥

YacTHble 31aHVA, Tae CYLLeCTBYeT MHOXECTBO Pa3fuyYHbIX
TpeOOBaHUM, MHHOBALIMOHHBIX 11 MOAY/IbHBIX, CTIOCOOHBIX
NOKPbITL N10001 pa3mep MOLIHOCTY.

——

o (Q6nactu cneuynanmsauuu

_\ bonblue BO3MOKHOCTEV ANA KOMMNaHUI, KOTopble
\ | XOTAT YNYYLIMTb KaUeCTBO MEKTPOIHEPIN 1
\ J| CIKOHOMUTb Ha PAaCcXoAaXx Ha NeKTPUYEeCTBO.
° LU_U ESE npepocTtaBneT annapatHyto 1 NporpamMmHyto
nNaTGOPMy KOMNAHWAM, KOTOPbIE XOTAT YAYULWNTb
PECTOPAHHbIV BU3HEC KPYMHbIE PO3HWYHBIE CETK FTOCTUHWLLbI KaueCTBO 3/1€KTPO3HEPrUK, ONTMU3MPOBATL ee
noTpebneHvie 1 elte 60nble CHU3WTL 3aTPaThl Ha
3NEKTPOIHEPTHIO.

O

Mo faHHBIM N1AbOPATOPHBIX UCMBITAHNIA 1

| obcnenoBaHnii ycTpoinctd ANT, Kaxaas KoMnaHus
L N00VBaeTCA 3KOHOMMY 3Heprv oT 10 1o 25
NPOLEHTOB C NMMKOBbIMI 3HauYeHVAMN B 30
NPOLEHTOB.
MPOMBILLIEHHOCTb 34PABOOXPAHEHWE MATA3/HbI

5



fapaHmusa Ha ANT
cocmasngem 2 200a
C BO3MOXHOCMbIO
npoodneHus 0o 10 nem

o ANTPRO - 3Bonouuda Buga

antPRO - 3T0 MHHOBAUMOHHOE YCTPOWCTBO dHeproaddekTsHocT oT ESE Energy, npeaHa3HaueHHoe A
ONTYMM3ALMY SHEpPronoTpebneHns 1 KayecTBa 3NEKTPOIHEPruM Ha NPeanprATUAX, B 3[PaBOOXPaHeHNU,
TOProBfie, PO3HUYHOW TOPTOBMe U BCEX Tex chepax AeATeNbHOCTH, Tae HeObXOAMMO NOBLICUTL 3PGEKTUBHOCTL
YCTaHOBOK 1 KayecTBO dnekTpoaHeprin. antPRO - 370 ycTpoiicTBo, KoTopoe ABaseTcA JacTbio [epexosa 5.0,
VHULMATMBBl WUTANIbAHCKOrO MPaBWTENbCTBA, MOAAEPKMBalOLLEl KOMMNaHUM B nepexofe K 3GOeKTVBHbIM 1
YCTOMYMBBIM MOAIENIAM NPOV3BOACTBA.

OH npepcTaBnaeT cobom TexHonornyeckyto sgosolnio ant 2.0, 406aBnAA HoBble GYHKUMM 1 ynydwas obline
xapaktepucTuky. antPRO - 370 Aydwnii NPoOAyKT B CBOEM KMacce, 3HaMeHYIoW|Min COB0/ HOBbI MOBOPOTHBIN
MOMEHT B 6opbbe ¢ Bbibpocammn CO2 1 ynyylleHnM SHepreTUUeCKUX XapakTepuCTyiK .

B Bepcun PRO B KOHCTPYKUMIO BHECEHbI 3HAauMTeNbHblE ONTUMMU3ALMY, KOTOPbIe elle OOfblue MOBLIWAKT ee
NPOV3BOANTENBHOCTL. BOT BCE NpenmMyLLecTBa 1 HekoTopble oTanuma Ant 2.0:

1. CHuxeHve 3sHepronotpebneHnd: antPRO no3sonaeT NOBbICUTb IGPEKTUBHOCTL INEKTPOOOOPYAOBaHNA
KomnaHuii Ha 30 NpoLeHTOB.

2. YnyulweHHoe KayecTBo 3eKTposHeprin: antPRO obecneunBaeT cTabuibHOE W HaleXHOe 3NeKTPONUTaHNe,
3allMLLan 3NEKTPOHHbIE YCTPOCTBA OT MOBPEXAEHNI 1 COOEB.

3. [ToBbILEHME NPOVI3BOAVTENBHOCTY: YAyULIEHWE KaueCTBa MEKTPOIHEPTMM MOXKET NPUBECTY K MOBbILIEHNIO
NPOU3BOAWTENBHOCTM 1 COKPALLEHWIO BPEMEHM NMPOCTOA.

4. Jlyawe ana okpyxawollen cpefbl: antPRO cnocobcTayeT cokpatleHnio BblbpocoB CO2, cnocobcTsys
3KOJNOMMYeCKOH YCTONUMBOCTH.

5. YnpaBneHvie HanpaxeHem: HOBOe YCTPOWCTBO KOHTPOAMPYET HanpsKeHne B CETU 1 BMELLMBAETCA B Cyyae
nepeHanpPsKeHNa UM NOHVKEHA HANPAXKEHWA, 3alIMLLAA SINEKTPHUYECKME YCTPOWNCTBA OT MOBPEKAEHUA.

6. 3aumTa anekTpuyecknx cuctem: antPRO obecneunBaeT KOMMMEKCHYIO 3aliUTy OT Meperpy3ok, KOPOTKYX
3aMbIKaHWUIA 1 MOJHIIA C 3aLMTOM OT NepPEeHaNPAXEHNA Knacca | B CTaHAAPTHON KOMMAEKTaLWK.

7. YnpaBneHve mukpocboamu: antPro obecneynBaeT HEMPEPbIBHYIO 3aliWTy OT MUKPOCOOEB, rapaHTvpyA
CTabWNBbHOCTb 3MEKTPUUECKOV CUCTEMBI 1 MPeoTBPaLLAA NepepbiBbl B 0OCYKMBAHNM.

8. [MOKOCTb 1 MaclTabupyemocTb: HOBOE YCTPOWCTBO ajanTUPYETCA K pa3fnyHbIiM TpebOoBaHWAM 1 pa3Mepam
3aBO/a C BO3MOXKHOCTBIO PAClMPEHA ANd YAOBNETBOPEHUA OyayLIVX NOTPeOHOCTEN.

o Pasnuymga cant 2.0

OCOBEHHOCTH ANT 2.0 ANTPRO
Koppexuust koahduuveHTa MOLHOCTH KocseHHble B TRENE
MHOrOCTYNeHuaThle (4-8 cTyneHeN)
YNyulueHa 3a CYeT NaccuBHOMO
['apMOHMYeCKoe ynpasneHve [JlononHeHo
creLyanbHoro TpexdasHoro bannacta
YnpasneHve MUKpOCHOsMM JlononHeHo [JloMoNHEHO 1 YCOBEPLUEHCTBOBAHHO
Crabunuzaums [JlononHeHo YnyylueHHas
YnpaBneHue HanpsxeHuem [lorionHeHo YnyulieHHas
3alLmTa 3MeKTPOyCTaHOBOK MonHas MonHas
V13mepuTens,
MoHTOpHHT CEPTUGVMLMPOBAHHbIN B [/3MepUTEND CEpTUdMLMPOBAH B COOTBETCTBIN
COOTBETCTBYY C AMPEKTUBOI MID, C AMpexTvBoit MID
OMLIMOHATBHO




o Bce HOBUHKU

YMNPABJIEHWE NOTPEBJIEHVEM
SNEKTPO3HEPTUN

OH OTCnexumBaeT 1 aHanusmpyet notpebnexve B
PeXVMe PeanbHOro BPEMEHN, BbISBNAA NPobembl ¢
Harpy3Kow 1 oNTUMM3MPYs 3HepronoTpebneHye.

MHOTOCTYTNEHYATAA

KOPPEKLI/A KOSOOULIMEHTA | * &
MOLLHOCTM

OH aBTOMATUYECKN 1 AUHAMMYECKI KOPPEKTHPYET
KO3OOULMEHT MOLIHOCTY, NOBbIWAA IGHEKTUBHOCTL
3NEKTPUYECKON CUCTEMBI V1 CHIXKAA NOTEPU.

FAPMOHWYECKOE m o
YNPABNEHVE "V,
OH OTOUNBTPOBbLIBAET FAPMOHUKN B
BJ'IeKTpOCGTI/I, 3almilan 3J'IeKTpOHHbIe|
YCTPOWCTBA OT NOBPEXAeHit 1 C60es,

bnarofapsa cneyyansHO pa3paboTaHHOMy
TpexdazHoMy akTMBHOMY peaktopy antPRO
|

NEPEXOL 5.0 5§ O ®

MHWUmaTVBa NTANbAHCKOTO NPaBKTENbCTBA
Mo NoAAePXKKe KOMMNaHUIA B Nepexose

Ha 6onee 3QdeKTUBHYI0, YCTONYMBYIO

1 OCHOBAHHYI0 Ha BO30OHOBNAEMbIX
MCTOYHMKAX SHEPrM MOAEb MPOV3BOACTBA

MOHUTOPUHI B COOTBETCTBUW ‘lll i

C ANPEKTMBOW MID

OH 0becrneyurBaeT NOSHbINA KOHTPOMb 3NEKTPUYECKUX
NapameTpoB B COOTBETCTBUM C AnpekTBon MID,
rapaHTVpyA MakcManbHY0 TOUHOCTb W HAAeXXHOCTb
AAHHDIX.

al 4

ZES

UNICA

BOCMOMb3YUTECH
MPEMMYLLECTBAMW «ZES
UNICA»

Ykazom yupexaaetca CrielinanbHas SKOHOMUYeCKas
30Ha t0ra Wranuw (ZES), Lenbto KoTopolt ABAAeTCA
COAEMCTBIE SKOHOMMUYECKOMY Pa3BUTUIO tora MTtanuu.
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Yacto 3apaBaembie Bonpocbi no ant 2.0 u antPRO

Mouemy antPRO nogxoput ana ceteBbix aHanmsatopos ABB M4M30 -M?

ABB M4M30-M - KomMnakTHbI 1 yHMBEPCanbHbIi aHanu3atop TpéxdaszHon cetn ¢ MID-dakTyprpoBaHviem, npeaHa3HaueHHbIi
[1A TOYHOTO M3MepPeHNA 11 aHaM3a INEKTPUYECKUX NAaPaMETPOB B HU3KOBOSBTHbIX CUcTeMax. COBMECTUMbIN C anpeKTraon MID,
M4M30 -M vaeanbHO NOAXOAUT ANA BbICTAaBNEHUA CUETOB 3a MEKTPOIHEPTVI0 U APYTVX NPUNOXEHWIA, TPEOYIOLVX BbICOKOM
TOYHOCTY V1 HAAEKHOCTH.

OCHOBHbIE XapaKTepPUCTUKI:

- TouHoe V3MepeHe HanPAKEHNA, TOKa, MOLHOCTY, SHEPrM 1 APYTUX I1eKTPUUECKIX NapameTpoB
- CooteeTcTBye TpeboBaHMAM MID Ana BbICTaBNEHUA CUETOB 33 SNEKTPOIHEPT IO

- lUnpoKkui arnanasoH 13mepeHui AnA yaoBNeTBOPEHUA Pa3nnyHbIX MoTpebHOCTel

+ MHOXeCTBO KOMMYHUKALMOHHbIX MHTEPOECOB ANA NErKo UHTErpaLum B CUCTEMb yNpaBneHus

- KomMnakTHasA 1 NpoyHas KOHCTPYKUMA ANA rTMOKOro MOHTaa

MpenmyLecTsa:

« CHUXXeHMe 3aTpaT Ha NeKTPOo3Hepriiio 6narofapsa TOUHOMY yueTy noTpebneHua
- [ToBbILEHVIe 3HEPro3ddEKTVBHOCTI 33 CUET aHanmM3a AaHHbIX 0 NoTpebneHnn

« CobtofieH1e NPaBuN BbICTaBAEHWA CUETOB 3@ INEKTPOIHEPT IO

- [TpoCTas nHTEerpauya B CyLLECTBYIOLIME CUCTEMbI YNIPaBAEHUA

« [TpocTas ycTaHOBKa v 00C/yXVBaHWe

MpunoxeHus:

- CocTaBneHue cYeToB 3a INeKTPOIHEPriio
« MOHUTOPUHT NoTpebneHna aHeprim

« KoHTponb 3anpoca Ha aHepriio

- ONTUMM3aLUmMA SHeprosdpGeKTUBHOCTM

« 3alnTa 3NeKTPOYCTaHOBOK

v A
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Mepexop 5.0: 4TO 3TO TaKOE 1 YTO C HUM CBSI3aHO?

MnaH nepexopa 5.0 - 370 Mepa Mo LydpPOBO TPAHCHOPMALMM 11 YCTONYMBOMY Pa3BUTUIO UTANbAHCKIX KOMMaHUIA. DUHaHCUPYeMBIT 113
cpeacT8 HauvoHanbHoro lnaHa BoccTaHoBReHNA SKOHOMUKM 11 YCTONYMBOrO Pa3BnTiA B pasmepe 6,36 MApa BP0, OH JOMOSHSAET MiaH
"MHpycTpma 4.0', oboraulas ero Tpema KiioueBbIM1 KOHLEMUUAMM: YCTONUMBOCTb, XM3HECTONKOCTb 11 LIeHTPanbHaA POsb IMYHOCTU.
AccurHoBaHWA pacnpefenatoTca CneaytoLwmm odpasom:

+ MatepuanbHble 1 HematepuanbHble akTugbl: 3,78 Munnvapaa eBpo;

- Camonpown3BoaCTBO M CamonoTpebeHue U3 BO306HOBAAEMbIX MCTOYHIKOB 3Hepruu: 1,89 Munnnapaa espo;

- O6yueHvie: 630 000 epo.

YTBEpAVB AeKpeT-3akoH 19/2024 (HaumoHansHbii MnaH BoccTaHoBNEHNA JKOHOMMKM 1 YCTOMUMBOrO PasguTuA) 1 onybnvkosas
ero 8 OduumanbHom BecTHUKe NO 52 ot 2 mapTa 2024 rofa, MMHUCTEPCTBO NpeanprHAMATENbCTBA 1 UTaNbAHCKOMO MPOM3BOACTBA
(Mimit) BBeNIO BaxHble Mepbl /1A NPeANPUATHI, HaNPaBAeHHbIe Ha CTUMYAMPOBaHYE SGdEKTVBHOCTI MPOM3BOACTBEHHBIX MPOLIECCOB,
CHUXeHVe 3HepronoTpebneHns 1 OprUeHTaLMIo Ha YCTOMYMBOE 1 SKONOMYHOE Pa3BUTMe. 3Ta Mepa NpeayCcMaTpUBAET HANoroBble
NIBIOTHl ANA KOMNaHWiA Nioboro pasmepa, OpraH13aLMoHHO-NPaBOBOM (GOPMbI, CEKTOPA U reorpadnieckoro nonoxeHus, KoTopble
VHBECTVPYIOT B KanuTasbHble TOBapbl (KOTOpble AOMKHbI ObiTh HOBBIMI M MPUODOPETATBCA Y MOCTABUIMKOB, 3aPErMCTPHPOBAHHbIX B
WTanuu) nnn HemateprianbHble aKTVIBbI C Lefblo COKpaLLeHis noTpebaeHns SHeprum.

Hanorogaa nbrota CBA3aHa C COKpalleHWeM KOHeYHOro MoTpedneHuA 3Heprin (He MeHee Yem Ha 3 MpOLeHTa) Ha ypoBHe
NPOV3BOACTBEHHOM MAOLIAAKA MK C SKOHOMMEN SHEPTUM HA OTAEbHOM TEXHONOMMYeCKoM npolecce (He MeHee 5 MPOLEHTOB)
6narofapa UHBECTULMAM, BXOAALLMM B nnaH "ViHaycTpua 4.0, B TOM yncne:

+ KanutansHoe obopyoBaHiie, paboTa KOTOPOro KOHTPOMMPYETCA KOMMbIOTEPU3MPOBAHHBIMA CUCTEMAMV W/WIV YNPaBNAeTca C
MOMOLL|bIO COOTBETCTBYIOLMX AATUMKOB ¥ NPKBOLOB;

+ CricTembl obecneyeHs KauecTsa 1 yCToMUMBOCTY;

+ YcTpoiicTBa 4NA YEN0BEKO-MALUIMHHOTO B3aUMOAEICTBIA 1 YNyULLIeHA SPrOHOMUKM 11 6e30MacHOCTY Ha pabodem mecTe B norvike 4.0;
« [lporpamMmbl 1 NPUNOXEHUA, NpruobpeTaeMble KOMMaHWAMM (HampymMep, NPorpaMvMHoe obecrneyeHne, CUCTEMbl 11 CUCTEMHas
VHTErpauna);

+ CCTembl yNpaBneHya Lenoykamy NOCTaBOK, OPVEHTUPOBAHHbIE HA APONWMAMNMHE B 31EKTPOHHON KOMMEPLY;

- [porpammHoe obecneyeHyie, NAATGOPNMbI M NPUNOXEHNA 1A YNPaBNEHNA U KOOPAVHALMM NTOTUCTUKM C BLICOKIMM BOIMOXKHOCTAMM
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VHTErPALNAM YCIyT,
+ [TporpammHoe obecrieueHe 1 LIMGPOBbIE YCIYT AR UMMEPCHBHOO, MHTEPAKTUBHOTO 1 COBMECTHOTO UCTIONb30BaHNS, 3D-PEKOHCTPYKLMN,
[IONONHEHHAsA PeanbHOCTb.

@ [nakoro npeaHasHaueH Mepexop 5.0 1 KakoBbl TpeboBaHUA ANA BOCTyNa K Hemy?

Mepexon 5.0 npefocTasAAeT JOCTYM K HaNOroBOMY KPeauTy KOMMaHMAM MiobOoro pasmepa, OpraHuM3auMOHHO-NPaBoBOi Gopmbl, BiAa
IKOHOMIYECKOI IeATENbHOCTY W Te0rpadnyecKoro nonoxeHna. Hanorobiii KDAUT YBETNUMBAETCA B 3aBUCMMOCTI OT CEPTUGNLIMPOBAHHOMO
MOBbIWEHNA SHEPrOIGOEKTUBHOCTY, @ MPOEKTH OMKHBI ObiTb CEPTUGMUMPOBAHBI HE3ABUCUMBIM OLIEHLIMKOM, C MPeLBapUTENbHON U
nocnegyiolleil ceptudukaumeit. 3Ta mepa CnocobCTBYeT Mepexody MPOVM3BOACTBEHHbBIX MPOLECCOB Ha I(deKTHBHYI0, YCTOMUMBYI0 U
B0306HOBMAEMYI0 MOfIENb SHEPrOCHAOXEHWA C Liebio OCTUXEHMA IKOHOMIM 3Hepriu B pasmepe 04 MIH TOHH HeTAHOrO 3KBUBANEHTa B
nepuog 2024-2026 ronos.

CokpallieHre [OMKHO BbiTb PACCUMTAHO Ha eXETOHOIM OCHOBE MO OTHOLLEHNIO K NOTPebneHNio 3HepriK, 3aduKCMpOBaHHOMY B GMHAHCOBOM
rofly, NPeALWeCTBYIOLLEM Hauany MHBECTULMI, b3 yueTa 13MeHeHNit B 0Gbemax NPOM3BOACTBA W BHELWHIX YCTIOBUH, BAMAIOLLMAX Ha noTpebneHue.
MPOUEHTHblE CTaBKW HaNOroBOrO KpeauTa Ha 2024 1 2025 rofibl, NPUMEHAEMbIE B 3aBUCMOCTM OT 0bbemMa MHBECTALMIA U pe3ymbTaTos
3HeprocbepexeHia, BbIMMALAT CRefyloLm 06pa3om:

Mpou3BoAcTBEHHas eauHna; Mpon3soacTBeHHan eaunmuua;  NPOM3BOACTBEHHAs eanHULa;
3%-6% Mpouecc, Ha koTopbiii 6%-10% Mpouecc, Ha kotopblit >10% Mpouecc, Ha KoTopblit

WHBECTULIMOHHAS TPYMMA
BAIUAOT UHBECTULIUN: BNUAIOT UHBECTULIUK: HanpasieHbl NHBECTULIUK:
5%-10% 10%-15% >15%
0-2,5M1H € 35% 40% 45%
2,5-10maH € 15% 20% 25%
10-50 MAH € 5% 10 % 15%

@ Y7o TaKoe TpexdasHbIli NACCUBHDBIN FApMOHMYECKUIA peakTop?
TpexdazHbli NACCUBHBINA FTAPMOHMUYECKNIA PEAKTOP - 3TO INEKTPUUYECKMIA KOMMOHEHT, UCMONb3yemblid ANA CHUKEHA YPOBHA
rapMOHVIK B TpexdasHow IneKTpUUeCKo cucteme. [apMOHUKY - 3TO MCKaKeHWA CUHYCOMAaNbHON GOPMbl HANMPSKEHNA 1K
TOKa, Bbl3BaHHbIE HENVHEMHBIMU Harpy3kamu, TakuMM Kak npeobpa3oBaTenyt YacToTbl, UMMYNbCHbIE MCTOUYHUKM NUTAHKA 1
Jyrosble neyu.

PeakTop paboTaeT Mo NpUHLUMMY PE30HAHCA: ero MMeaaHC YBEAUUMBAETCA C POCTOM YacTOThl, CUIbHEe NPOTUBOAECTBYA
NPOXOX/EHNIO FAPMOHUYECKIIX TOKOB, KOTOPbIE MMEIOT 6osee BbICOKYIO YacTOTy, Yem OCHOBHOW ToK (50 ). Taknum 06pazom,
PEaKTOP OTBOAWT FAPMOHWKIA Ha 3EMAIO, € OHI PACCENBAIOTCA, YMEHbBLLIAs VX MPUCYTCTBIE B 3NEKTPOCETU.

MaccriBHble TpexdasHble rapMOHMYECKVE PEAKTOPbI OObIUHO UCMONbB3YIOTCA B COYETAHUU C KOHEHCATOPamMn 1 pYriMi
KOMMOHEeHTamu fiNs GOPMUPOBAHIA NAaCCUBHOMO GUNBTPA FaPMOHVK.

Takum 0bpa3om, TpexdasHble NacCUBHbIE FAPMOHUUECKe PeaKTOPbI ABAAIOTCA BaXHbBIMUA KOMMOHEHTaMI ANA ynpasneHya

KauecTBOM 3/1EKTPOIHEPTUM B 3MEKTPUUECKUX CUCTEMAX C HENVHENHBIMU Harpy3kamu. OHY CHIKAIOT YPOBEHb FaPMOHNK,
noBblLWan 3OGEKTUBHOCTb M CTAOMIBHOCTb 3M1EKTPOCETM 1 3alMlian 0bopyA0BaHUeE OT MX BPEAHOTO BO3AENCTBYA.

" ) Yto Takoe eguHasa oco6as 3KoOHOMMYecKas 30Ha?

YHVKaNbHasa ocobas 3KoHOMMYeCKas 30Ha tora WTanum (ZES Unica) - 310 reorpaduyeckas tepputopus,
OXBaTbIBatoLLasA BECh tor VTanum (AbpyuLo, basunvikata, Kanabpws, Kamnanuva, Monnze, Anynua, CapavHus 1
Crumnua) C uenbio CTUMYIMPOBaHWA SKOHOMNYECKOro Pa3BUTUA 1 COLMANbHOM CNOYEHHOCT TePPUTOPUN.

Kak 370 paboTaeT? KomnaHuam, PELINBLIMM UHBECTUPOBATb B «ZES Unicar, npeanaraoTcst MHOrOUUCIeHHble
NbroTbl, B TOM YUCHE:

- HanoroBbIll KpeanuT: B3HOC B BMAE HANOroBOrO KpeauTa Ha Pacxofbl, MOHeCeHHble Ha WMHBECTULUM B
KanuTasnbHble TOBapbl, MporpammMHoe obecrnedeHrie, obyueHre 1 KOHCYAbTaLWN.

- (TaBka HanoroBoro Kpefuta BapbMpyeTcA B 3aBMCMMOCTM OT TUMa WHBECTULMIA 1 MECTOHaxXOXAeHMA
npeanpuATUA.

- YnpolleHve BI0poKpaTUUeCKNX MPOLUEeayp: YCKOPEHNE 1 yNpoLLieHre NpoLeayp NonayyYeHnsa paspelleHnii
1 COrNacoBaHNN.

- VIHpacTpyKTypa: CTPOUTENBCTBO M PaclinMpeHmne MHGPACTPYKTYPbI, TAKOW Kak LOPOrH, Kene3Hble 4opor
1 NOPTHI.

- locTyn K Kpegutam: obneryeHve AOCTyNa NpeanpusTAil K KpeauTam.

KakoBbl npenmyLiecTsa A1a KOMAaHNiA?
MpermyLlecTBa AnA KOMMaHWI, MHBECTVPYIOWNX B EANHYI0 0CODYI0 SKOHOMMYECKYIO 30HY, MHOTOUMCIEHHbI:

9



- CHvKeHWe 3aTpart: bnarofapsa HanoroBbiM JbroTam ¥ OIPOKPaTUUYECKUM YNPOLEHUAM KOMMNaHUU MOTYT 3HaunTeNbHO
COKPATUTb CBOW PACXOAbl.

- [oBbILLEHVIE KOHKYPEHTOCMOCOOHOCTU: MHBECTULIMN B IHHOBALIWY U TEXHOMOT W, NOAIEPXMBAEMbIE CTUMYNaMU, MO3BONAIOT
KOMMNaHMAM MOBBICUTb CBOIO KOHKYPEHTOCMIOCOBHOCTb Ha PbIHKE.

- HoBble Bo3MOXKHOCTY Anga brsHeca: «ZES Unica» npeanaraet 6naronpuATHble YCI0BMA A8 CO3AaHMA HOBbIX KOMMAHWA 1
0CBOEHUS HOBbBIX PbIHKOB.

- Co3paHue pabouunx MecT: nHBecTumMm B «ZES Unica» cnocobCTBYOT CO3AaHMI0 HOBBIX PAbOUMX MECT U CHYKEHMIO YPOBHSA
6e3paboTnLipbl.

B uem pa3Huua Mexpy 06bI4HbIM razuduKaTopoM 1 MHOTOCTYNEHYaTbIM rasudukatropom?

OcHoBHOe paznuume Mexz1y 0OblYHbIM KOPPEKTOPOM KOIGOULIMEHTA MOLIHOCTY 11 MHOTOCTYMeHYaTbIM ra3udnKaTopoM 3akNI04aeTCa B TOM, Kak OHY
KOMMEHCUPYIOT PEKTUBHYIO MOLHOCTb.

HopwmanbHbliA ra3udukatop: B 06biuHOM yCTPOIACTBE KOPPeKUMM KOIGOULMEHTa MOLHOCTY ANA KOMMEHCaLM PaKTBHOI MOLLHOCTY CMIONb3yeTcs
OfiHa KOHfieHCaTopHan Gatape. BenvumHa koMneHcypyemoil peakTHBHON MOLWHOCTH QUKCMpOBaHa 1 He MOXeT ObiTb 13meHeHa. OBbluHble
KOPPEKTOpbI KO3dHLIEHTa MOLWHOCTY fielleBNe 1 MPOLLE B YCTaHOBKE, YeM MHOTOCTYNeHUaTble KOPPEKTOPbI Ko3ddMLMeHTa MolyHocTU. OfiHaKo
OHY MeHee r1OKve 1 He NOAXOAAT ANA NePEMEHHbIX Harpy30K.

MHorocTyneruaTbiit rasudurkatop: MHOrOCTyneHuaTbIi rasudukatop MCNOAb3yeT HeCKOMbKO OfIOKOB KOHAEHCATOPOB, Kaablii M3 KOTOPbIX
YNPaBAETCA CBOMM BbIKMioUaTeneM. KonnyecTso KOMMEHCUPYeMOit PeaKTUBHOM MOLIHOCTU MOXHO PErynnpoBaTb B 3aBUCMOCTY OT NOTPeOHOCTei
Harpy3ku. MHorocTyneHuaTble KOPPEKTOPbI KOIOGMLIMEHTA MOLLHOCTI JOPO3KE 1 CTIOXKHEE B YCTAHOBKE, UeM 00bIYHbIE KOPPEKTOPbI KOIOOULIMEHT]
MoLHocTI. OfIHaKo OHv bonee r1bKe 11 MOTYT MCMOB30BATLCA C MePEMEHHON Harpy3KOiA.

B Lienom, obbiuHble YCTPOICTBA KOPPEKUMM KOIOOMLIMEHTA MOLHOCTY JeleBne 1 Mpolle, HO MeHee rubkue. MHOroCTyneHuatble KOppeKTopsl
K030dMLMEHTa MOLHOCTY Bonee OPOTHe 1 COXHbIe, HO Gonee rbkue. Kakoli TN yCTpoIiCTBa KOppeKUM KoddnLMeHTa MOWHOCTY NOAoAeT
VIMEHHO BaM, 3aBICHT OT BaLLUX KOHKPETHbIX NOTpebHOCTel. Ecnn y Bac dmKcMpoBaHHas Harpy3ka, 00bI4HON KoppeKLMI KOSOMLMEHTa MOLHOCTY
MOXeT ObiTb JOCTaTOYHO. ECMy BaC nepeMeHHas Harpy3Ka, Bam MOHaA0OUTCA MHOTOCTYNEHUTbIV ra3udnKaTop. MOMUMO BbILEYNOMAHY ThIX OTANY NI,
MHOTOCTyreHYaTbIe KOPPEKTOPbI KOIGOMLIMEHT MOLHOCTY MMEIOT W ApyTe NPenMyLLeCTBa nepes O0bIHbIMI KODPEKTOPaMK, B TOM UMCne:

- [loBblleHHas  3Hepro3hdeKTMBHOCT:  MHOrOCTyneHuaTble  YCTPOIACTBA  KOPPeKUMM — KOIGOMUMEHTA  MOLWHOCTU  MOTYT  MOBBICUTH
3HEPro3hOEKTIBHOCTb, KOMMEHCUPYS TONMBKO HEOOXOAMMYIO PEAKTUBHYIO MOLLHOCTb, 3TO MOXET MPUBECTY K SKOHOMIM 33TPAT Ha 3NEeKTPOSHEPrio.
- MeHblue 13Hoca 060pyaoBaHNA: KomneHcaLma peakTIBHOM MOLIHOCTH MO3BONAET CHU3WTD U3HOC 3NEKTPOOOOPYAOBaHIA, TeM CaMbiM MPOZeBas
CPOK €ro CyObl.

- YnyulieHHOe KauecTBo HaTaxeHuA: MHOroCTyneHuaTble KOPPeKTopbl KOIOOMUMEHTa MOWHOCTA MOMOTiOT YNyylnTb KayecTso CETEBOrO
HaNPAXEHIA 33 CYET CHIKEHIA ero KonebaHuil.

3aueMm MoBbIWATb KaYeCTBO IEKTPOIHEPrUM B BaLlein KomnaHum?

JdbeKTrBHOE KauecTBO INeKTPOIHEPr I B Bl KOMMAHW BaXKHO N0 LeIoMy PAAY NPUUUH:

1. JKCnNyaTalMoHHas HafeXKHOCTb: CTabUIIbHOE 1 KaUeCTBEHHOE KauecTBO 3NeKTPO3Heprin obecneyrsaeT becnepeboliHyio
paboTy yCTaHOBOK U 06OPYI0BaHMA. DTO CHUKAET PUCKM NPEPbBaHNs O13HECa 113-3a COOEB UMM HEMONALOK, BbI3BaHHbIX
npobnemamu ¢ HanpsXXeHeM UK KaYecTBOM IMEKTPOSHEPTHN.

2. ToBbileHHas 3QOEKTMBHOCTL:  BbICOKOKAUeCTBEHHas 3Heprus no3gonseT 0onee 3dGEKTMBHO  1CMONb30BaTh
3NEKTPOIHEPTMI0. ITO NPUBOANT K CHKEHMIO SKCTyaTalMOHHBIX PacXOfoB, Tak Kak obopynoBaHue pabotaeT Gonee
3DEKTUBHO 1 NOTPEONAET MeHbLLE SHEPrIN.

3. JKOHOMUA 3MEKTPOIHEPrin: SGOEKTYBHOCTb KauecTBa 3MEKTPOIHEPruM CNoCOBCTBYET 3KOHOMWM 3MEKTPOIHEpPruu.
CHW3VB NOTEPY SHEPr, BbI3BAHHbIE HEKAUECTBEHHbBIM HAMPAXEHUEM, KOMMAHWM MOTYT COKOHOMUTb A€HBM 1 YMEHbLINTD
BO3/ENCTBIE Ha OKPY:KAIoLLLYI0 Cpeqy.

4. 0OnTManbHas paboTa 3MeKTPOHHLIX YCTPOVICTB: JNEKTPOHHbIE YCTPOMCTBA 1 UyBCTBUTENbHOE 060PY/0BaHME, TakMe KaK
KOMMbloTepbI, CTaHkK ¢ UMY 1 cucTembl aBTOMaTV3aLUmm, TpebyIoT BLICOKOTO KauecTBa 3eKTPO3IHEPrumn ANiA ONTUMANbHOTO
OYHKUMOHMPOBaHWA. HecTabunbHOe Uny HekaueCTBEHHOE HarpsiKeHe MOXET MPKBECT K MONOMKE WAW CHUXKEHMIO
NPOV3BOAUTENBHOCTH.

5. CokpallleHrie 3KOHOMMYECKUX MoTepb: pobnembl C KaueCcTBOM SMEKTPOIHEPrvv MOTYT MPUBECTU K 3HAUMTENbHBIM
pacxodam, BKAoYas OTKa3bl 060PYA0BaHUA, MPOV3BOACTBEHHbIE MOTEPY, MOBPEXKAEHE INEKTPOHNKI 1 AONONHUTEbHbIE
pacxofbl Ha 0b6cayxrBaHve. ONTUMM3aLMA KauecTBa SNEKTPOIHEPTUM CHIXKAET 3TW SKOHOMMYECKYE NOTepH.

6. CobnitofieHne HOPMaTVBHbIX TPeboBaHMI: BO MHOMVIX I0PUCAMKUMAX KOMMaHWM 00683aHbl COOMI0AATb CTaHAAPTbl 1 HOPMBI
KauyecTsa 3neKTpodHepruu. NoaaepkaHyie HaexXallero KauecTsa NeKTPOIHEPr Y NOMOraeT CobIoAATb 3T HOPMbI.

7. YnyuleHne KopropatuBHOro MMyaxa: JeMoOHCTpaUmA NprUBEPXEHHOCTU BbICOKOMY KauecTBy 3NeKTPOSHEpPriy MoXKeT
YAYYWNTD UMK KOMMaHUW. KNyeHTbl, 1eNoBble NapTHepbl U UHBECTOPbI MOTYT OLEHUTb TakoW aKUEHT Ha KauecTso U
YCTONYMBOE Pa3BUTHIE.

8. CHuxeHve pricka npoctoer: ONTMMM3aUMA KaueCTBa INEKTPOIHEPTUM CHIXAET BEPOATHOCTb NPOCTOEB 13-3a CO0eB U
Henonafok. 370 0COBEHHO BAaXKHO ANA KOMMAHMIA, KOTOpbIe 3aBUCAT OT KPUTUUECKI BaKHbIX CUCTEM 24 Yaca B CyTKM 7 iHeN
B Hegerio.

9. YCToluMBOE PasBuT/E 1 COLMAnbHas OTBETCTBEHHOCTL: BHUMAHWe K KaueCTBy 3NeKTPOSHEPruM ABNAETCA HEOTbeMIEMON
UacTblo KOPMOPATUBHOM YCTOMUYMBOCTY 1 KOPMOPATUBHOM COLManbHOM oTBeTCTBeHHOCTM. COKpallas noTepu SHepruu
v obecneunsas ee dOGEKTBHOE NCMONb30BaHWE, KOMMaHUM CrocoOCTBYIOT CoKpalleHuio BbibpocoB CO2 1 CHUXeHMIo
BO3/EMCTBUA Ha OKPY»KaloLLYI0 CPesy.

10. KOHKYpEeHTOCNOCOOHOCTL: KOMMNaHUM C ONTUMI3MPOBAHHbBIM KaueCTBOM 3NEKTPO3IHEPrin 6onee KOHKYPEHTOCMOCOOHI
Ha pbiHke. OHKM MOTYT Npeanarath BbICOKOKAUeCTBEHHbIE MPOAYKTBI 1 YCIYr MO KOHKYPEHTOCNOCOOHbIM LieHaM, Tem CaMbiM
yIyyLLan CBOe NONOXeHWe B OTPACAN.

Takym 06pa3oMm, NOBbILIEHWE KaUeCTBa INEKTPOSHEPTMM B KOMMAHWM [IaET MHOXeCTBO NPEeVMYLIECTB, BKMIOUas NOBbILIEH/e
HaZeXXHOCTM PAbOThI, SKOHOMMIO SHEPTY, COKPaLLEHVE PAaCXOAO0B U YAyULIeHVe UMIIXKA KOMMaHUW. ST NPeuMyLLecTBa
CNocobCTBYIOT YCTONUMBOCTY 11 KOHKYPEHTOCMOCOOHOCTU KOMMAHI.
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Mouemy onTuMuU3auma NoTpebneHna ABNAETCA pa3yMHbIM BbIGOPOM A1 KOMNaHWIA?

OnTuMM3aLmMa SHepronoTpebneHnsa B KOMNaHWAX Pa3yMHa 1 BbIFOHA MO HECKOMBbKM MPUUMHAM:

1. DKOHOMUA: CHUXeHMe 3HepronoTpebneHns HampaMylo BefeT K SKOHOMWM 3aTpaT Ha 3nekTposHepruio. CueTa
33 JMEeKTPOIHEPIMIO YMEHbBLIAITCA, YTO MPUBOAWT K yBenuMueHmio npubbiny KomnaHuu.  bonee Toro, nosbilueHve
3HeproaddeKTBHOCTY YacTo TpebyeT NepBOHaYanbHbIX MHBECTULINIA, HO 3T 3aTPaThl CO BpeMeHeM aMOopPTU3MPYIOTCA 3a CueT
LOCTUTHYTOW SKOHOMUN.

2. TloBblleHMe  KOHKYPEHTOCMOCODHOCTV:  KOMMaHWK, ONTUMU3MPYIOLVe 3HepronoTpebneHne, cTaHoBATCA bonee
KOHKYPEHTOCNOCOOHbIMY Ha pbiHKe. OHU MOrYT npeanaratb TOBapbl UM ycyr no 6onee BbIrOAHBIM LieHaM, TeM CaMbiM
YIyuLLan CBO KOHKYPEHTHYIO NO3MUMIO 1 NpriBnekasn 0osblue KNMeHTOB.

3. JKomoryyeckas YCTOMUMBOCTL: CHUXaA MOTpebneHve 3HepruM, KOMMNaHWM CMocoOCTBYIOT COKpalleHWio BbI6poCoB
NAPHMKOBBIX 308 1 NaPHMKOBOro 3ddeKTa. ITO 0YeHb BaXHO ANa 60pbObl C M3MEHEHMEM KnumaTta ¥ co3aaHus bonee
YCTONYMBOW OKPYKatoLLen cpefpl.

4. CHWKeH/e PbIHOYHBIX PUCKOB: 3aBUCUMOCTb OT HEBO30OHOBNAEMbBIX UCTOUHWMKOB SHEPrM 1 HecTabusbHble LeHbl Ha
SHeproHoCUTeNy MOryT MPeAcTaBAATb OMAcHOCTb ANA KOMMaHWiA. [MoBbiwas 3HeproadGeKTVBHOCTb, KOMMaHUM MoryT
CHU3UTb CBOIO YA3BMMOCTb K KONebaHWAM LieH Ha SHeProHOCHTENN.

5. CooTBETCTBYIE HOPMATVBHbIM TPeboBaHIAM: MHOTUE IOPUCAUKLMM TPEOYIOT OT KOMMAHWA NPUHATKA Mep NO MOBbILIEHMIO
SHeproaddeKTMBHOCTY AN CObNOeHNA HOPMATUBHbIX 00A3aTeNbcTe. CobntoaeHe HOPMATUBHBIX TPEOOBaHMI HEOOXOAMMO
Q19 TOr0, YTOObI 1130eXaTb CaHKLMIA UK WTPadOB.

6. YnyuylweHue KOprnopaTVBHOMO UMUMKA: NPUBEPKEHHOCTb  KOMMAHWW  3HEProIdGeKTVBHOCTM  AeMOHCTPUpYeT
KOPMOPaATUBHYIO COLMANbHYIO OTBETCTBEHHOCTb 1 MOXKET YNYULIMTb UMUK KOMMAHWW. ITO MOXET ObiTb NpKBReKaTebHbIM
INA KNUEHTOB, IHBECTOPOB 1 3alHTePECOBAHHbIX CTOPOH, UyBCTBUTESbHbIX K IKOMOrMUeCKrM npobaemam.

7. JHepreTideckan 6e30MacHOCTb: COKpallas NoTpebneHme 3Heprm, KOMNaHNy CTaHOBATCA MeHee 3aBUCHMbIMM OT MMMopPTa
SHeproHocKTenel 1 NOBLILIAIOT CBOIO 3HEpPreTMyeckylo 6e30MacHOCTb. IT0 0COOEHHO BaKHO B MEPUOL reononnTUYeCKo
HECTabUNbHOCTY UK KONebaHi LieH Ha SHeProHOCUTENN.

8. Co3naHvie paboynx MecT: 3HeproaddeKTMBHOCTI YacTo TpebyeT cneuranbHbiX HABBIKOB [1A MPOEKTYPOBaHNA, BHEAPEHUA
v 00CNYKMBAHUA SHEPro3GOEKTUBHBIX CUCTEM. ITO MOXET CNOCOBCTBOBATH CO3AAHMI0 PAboUKX MECT B CEKTOPe YCTONUMBON
SHEpreTvKu.

Taknm o6pa30M, onTUMMn3aumnA 3HepI'OI'IOTpE6)'IeHl/IFI - 3T0 pa3yMHbIl7I Bb\60p, MNOCKOJIbKY OHa [a€T 3SKOHOMUYECKKE,
KOHKYPEHTHbIE, 3KONOrnyeckmne u Crpaternyeckne rnpervimyLiectsa. Komnanuu, NPUHMMaoWmne Mepbl MO NOBbILEHNIO
BHQDFOECI)(])EKTI/IBHOCTVI, MOTYT yny4lnTb CBOIO )/CTO\?MI/IBOCTb M >Kl/|3HeCI'IOCO6HOCTb, COKPATUTL OnepauroHHbIE PacXodbl 1
BHECTV CBOW BKNaj B 60pb6>/ C M3MEHEHVEM KNMaTa.

Ckonbko KunorpammoB CO2 MoXKHO 6bino 6bl 36exaTb, ecnu 6b1 KomnaHum B tanum ctanu Ha 10 %

b PeKTNBHEE NOTPEONATL INEKTPO3IHEPruto?

Pacuet Bblibpocos CO2, KoTopbIX yaacTca u3bexatb B pe3ynbrate MoBblleHUA dHeproaddekTuBHOCTY Ha 10% B Vtanun,
3aBUCUT OT Pa3nuuHblX GakTOpOB, BK/TOYAA Pa3mMep MPOMBILEHHOTO CEKTOPa, COCTaB WTalbAHCKOMO 3HeprobanaHca 1
KonyuecTso notpebnaemon sHepri. OfHaKO Mbl MOXeM CAeNaTb NPUONM3NTENBHYIO OLIEHKY, UCMONb3YsA CPEAHE AaHHbIe.

CornacHo CTaTUCTVKe 1 OTYeTam Mo 3HepreTuke B Wtanuu, obliee notpebneHne SHepriv B cTpaHe 8 2021 rofly CoCTasuno
okono 300 TBTyY (TepaBaTT-yacoB). JHepreTuyeckui 6anaHc /Tanum cocTonT 13 pasnuuHbIX UCTOYHWKOB, BKAOYAA HedTb,
NPUPOAHbIV ras, yrofib, BO30OHOBAAEMbIE NCTOUHUKI SHEPTM 1 aTOMHYIO SHEPTIO.

CHKeHWe sHepronoTpebneHnsa Ha 10 NPOLIEHTOB NPUBEET K COKPaLlieHno noTpebneHna sHepriv Ha 30 TBTy. [lna pacueta
npegoTBpalLeHHbIX Bbibpocos CO2 Heobxoarmo 3HaTb KoadpduumeHT Bbibpocos CO2 Ha eAvHILY NPOV3BEAEHHO B MTanuu
SHEPruK, KOTOPbI MOXET BapbUPOBATLCA B 3aBUCUMOCTU OT CTPYKTYPbI SHEPronoTpebieHNs 1 UCMOMb3yeMblX TEXHONOTWIA.
OpHako AnA nprbnu3nTENbHON OLEHKM MOXHO UCMONb30BaTh cpefHee 3HaueHue Bbibpocos CO2 ana anekTposHeprum B
Tanun, koTopoe obbliyHO cocTasnseT ot 0,4 1o 0,5 kr CO2 Ha kBT/4 npounsseaeHHo 3Heprin. MpuHAB cpeaiHee 3HaueHne
0,45 kr CO2 Ha KBT/u, MOXHO paccumTaTh KOIMYECTBO NPefoTBPaLLeHHbIX BbiopocoB CO2:

- MpepnoTepatlieHHble BbIbpochl CO2 = 3koHOMUA SHepru (B KBT-u) x KoaddrumeHT Bbibpocos CO2 (kr CO2/kBT-u)
- MpepnotspatlieHHble BbIbpockl CO2 = 30 000 000 MBT-u x 0,45 kr CO2/KBT-4
- MpepnotepatieHHble BbiIbpockl CO2 ~ 13 500 000 ToHH CO2

Takum 06pa3om, COrMacHo 3Tol NPUOAK3NTENBHOM OLEHKE, NOoBbileHVe SGOEKTUBHOCTI NOTPebneHns 3NeKTpodHeprm
KOMNaHWAMY B VTanuu Ha 10 npoLieHToB NO3BONNT K36exaTh Bbibpoca 0kono 13,5 MunnnoHoB ToHH CO2 B roa. 310 cTano 6ol
3HaUUTENbHBIM BKNAZOM B COKpaLLieH1e BbI6POCOB MapHMKOBbIX ra30B ¥ 6opbly C M3MeHeHVeM Knmarta.

MoBbiweHne 3¢pPpeKTMBHOCTY SHEepronoTpebneHna KomnaHui B itanun Ha 10% npuBepeT K pAaay 3HauMTeNbHbIX
3KOHOMUYECKUX 1 IKOJIOTMYECKIX NOC/IeACTBUIA U BbIrog, Kakux?

Be3ycnoBHo, NoBbileHne IGOEKTUBHOCTY SHEpronoTpebneHna KomMnaHui B Vtanum Ha 10% vmeno Obl pAg CyLLeCTBEHHbIX
nocneacTsuiA 1 NpevmMyLlecTs. BoT Noapo6HbIi 0630p 3TVX aCneKToB:

1. [TpAmasn 3KkoHOMWA: COKpallieHe aHepronoTpebnerna Ha 10% NpuBeAET K 3HAUNTENBHOM SKOHOMUM A KOMNaHWIA. Takan
SKOHOMWA MPUBEAET K CHKEHIII0 CUETOB 3@ IM1EeKTPOIHEPTHIO 11 IKCMNYaTaLMOHHbBIX PaCXOAO0B. KomnaHuu Mornv 6bl 6onee
30GeKTVBHO MCMOMb30BaTh 3TV CPeACTBA ANA MHBECTULMIA, PaCLUMPEHNA MW MHHOBaLWIA.
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2. [loBbllEHNE  KOHKYPEHTOCMOCOOHOCTY:  KOMNaHui € Gonee  3dGeKTMBHbIM - SHepronoTpebnerrem OynyT Gonee
KOHKYPEHTOCMOCOOHBI Ha HaLMOHAMbHBIX M MEXAYHAPOAHBIX PbiHKax. OHM MOTYT npefnaraTb ToBapbl Wiy ycnyrv no Gonee
KOHKYPEHTOCMOCOOHBIM LieHaM, YBENMUMBAA CBOIO 0N PbIHKA 1 KOMMEPYECKUIA YCrex.

3. 3KonornyecKan yCTonU/BOCTb: CHUXEHIE 3HePronoTpebneHns BHECET 3HaUMTENbHbIV BKIaf B SKOMOTMUECKYI0 YCTONYMBOCTb.
ITO NpWBEET K CHUXEHMI0 BLIBPOCOB MAPHYMKOBBIX Fa308 M Harpy3Ky Ha CUCTEMbl MPOU3BOACTBA SHEPTUM, YTO YMEHbLUNT
oblLiee BO3AENCTBME Ha OKPYKAIOLLYIO CPesy.

4. [lonrocpoyHan 3KOHOMYIA: 3HePro3GdEKTUBHOCTL MOXeT NOTpeboBaTh NePBOHaYaNbHbIX MHBECTULMIA, HO CO BPEMEHeM OHa
NPUBOANUT K AONTOCPOYHOM SKOHOMMM. Bonee 3HeproadekTuBHbIe 3naHNa TPebyoT MeHblle 0BCNYXMBAHUA 1 MOCTOAHHO
CHVX3IOT IKCMNyaTaLMOHHbIE PACXOADI.

5. TexHonorMyeckyie HHOBALIVI: BHEAPEHME SHEPTOIPOEKTUBHBIX TEXHOMOMIA 11 PELIEHNIA MOXET CTVMYIMPOBATb VHHOBALMM
B cekTope. KomnaHuu, KoTopble pa3pabaTbiBaloT 1 UCNOMb3yIOT IGOEKTUBHbIE TEXHOMOMMN, CTAHOBATCA IMAePaMit B 06nacTu
YCTOMYMBOV SHEPrETUKN.

6. PoCT 3aHATOCTY: SHEPro3dGeKTUBHOCTL 0ObIUHO TpebyeT CneLimanbHbIX HABLIKOB.

CnepnoBatenbHo, NPOABVXEHE NPOEKTOB MO MOBbILLIEHNID 3HEPrOIGHEKTUBHOCTA MOXET CMOCOOCTBOBATL CO3[aHMUI0 HOBBIX
pabouVIX MECT B Chepe YCTONUMBON SHEPTETUKY 1 3eMIEHBIX TEXHOMOTHIA.

7. HepreTnveckan 6e30nacHoCTb: bnarofaps CHUXeHIo SHepronotpedneHnsa Mtanua cTaHeT MeHee 3aBKCKMON OT MMMOopTa
SHeproHocuTeneil. 310 MOBBICUT 3HepreTnyeckylo 6e30MacHOCTb CTPaHbl 33 CYET CHUXEHWA YA3BUMOCTM K KonebaHWam
MVPOBBIX LIeH Ha SHepProHOCUTENN.

8. CooTBeTCTBME HOPMATVBHBIM TPEOOBaHVIAM: MHOTVE IOPUCAVKLAY TPebYIoT OT KOMMaHWi NPUHATUA Mep MO NOBbILIEHMIO
3HeproadGeKTBHOCTY AnA COBMOAEHNA HOPMATUBHBIX 06A3aTeNnbCTB. CoKpallieHe 3HepronoTpebneHns Ha 10 NPOLEHTOB
MOXET MOMOYb KOMMAHVAM BbINOMHWTG 3TN TPe6oBaHNA.

9. YnyuleHre KOpropaTViBHOTO VMIIKA: 3HEPro3ddEKTVBHOCTb AEMOHCTPHPYET MPUBEPKEHHOCTb KOMMaHUM MPYHLMMNaM
YCTOWUMBOTO Pa3BUTHA 1 KOPMOPATUBHOWM COUMANbHON OTBETCTBEHHOCTU. ITO MOXET YNyullUTb UMWUIXK KOMMAHWM U ee
BOCMPYIATIE KAMEHTaMM, MIHBECTOPaMM U 3aNHTEPECOBAHHbBIMU CTOPOHAMM.

10. CHuKeHVe cnpoca Ha 3NeKTPOIHEPI /IO CHYKEHME CMPOCa Ha 3NEKTPO3HEPruio MO3BONNT M3bexaTb HeoOXOAUMOCTH
CTPOWTENBCTBA HOBBIX 3M1EKTPOCTAHLMIA 11 COKPATUTD VCMOMb30BaHME HEBO30OHOBMAEMbIX UCTOYHMKOB SHEPTWM, TEM CambIM
CnocobCcTys nepexofy K bosee yCTONUMBOI SHEPreTUYecKol cucTeme.

Takum O6pa3OM, 3H€p|’03¢¢€KTMBHOCTb - 3TO BbIUIPbIWHAA CTPaTerna Kak C SKOHOMMUYECKOM, TaK M C SKONOMMUYECKOM TOYKM
3PeHnA. CHWxeHve 3HepFOHOTpe6ﬂeHVIH OaeT pAd NperMyLecTs, CHOCO6CTB>/%OU~LV\>< yCTOWMBOMy [Pa3BUTUIO KOMMaHWK,
COXpaHeHuto OprMa}OLLlEM cpefdbl 1 MOoBbILLEHWIO KOHKypeHTOCHOCO6HOCTM Ha PbIHKE.

COKpameHme NOTEPb NEKTPOIHEPINK - BaXHaA 3afia4a A4 NOBbIWEHNA 3H€pF03¢¢€KTMBHOCTV\ N CHUXEeHWA BO3,EleI7ICTBI/Iﬂ Ha
OKpYyXatoLLyto Cpeay. CyUJeCTByeT MHOXeCTBO METOLOB, KOTOPbIE KOMMaHNK, OpraHn3aui 1 YaCTHble Nilia MOTYT MPYMEHUTb
ONA COKPALLeHMA NOTePb INEKTPOSHEPTNN.

BoT HekoTopble cTpateruu:

1. DHeprosdbekTBHOCTE: NOoBbILeHWe 3GOEKTVBHOCT PAbOTbl 3M1EKTPONPUOOPOB, HANMPUMEP, 33 CYET MCMONb30BaHNS
SHeprocoeperawLyx 3NeKTPONPUOOPOB 11 CBETOAMOAHBIX NaMM. JHEPro3dGeKTMBHOCTb UacTo ABASeTCA  Haubonee
3dGeKTVBHBIM CMOCOOOM COKPaLLIEHMA OTXOA0B.

2. Bblk/toumTe CBET: BbIKNOYalTe CBET, KOTAa OH He HyXeH, U UCMOMb3yiiTe eCcTeCTBEHHOE OCBeLLEeHUe, KOTfia 3T0 BO3MOXHO.
YCTaHOBKa [ATUMKOB IBUXKEHNA 11 TaliMEPOB MOMOXET COKPATUTb MOTEPU SHEPTWN MPK OCBELIEHNN,

3.YnpagneHue aHepronotpebneHyiem: UCnosb3yeT CUCTEeMbl YNIPABEHUS SHEPronoTpebeHUeM AN MOHUTOPUHTA 1 KOHTPONA
NoTPEONEHNS SHEPMAW B 3HaHUN WX Ha OOBEKTE. DTV CUCTEMbI MOTYT OMTUMK3MPOBATb SHEPronoTpebneHe B pexnme
PEabHOrO BPEMEH.

4. Tennoy3onALys: ynyylaeT Tennov3onaLUmio 3aaH1s, uTobbl YMEHbLWTL NOTEPU TeMa UM OXNaxaeHe, TeM CambiM CHYXas
NOTPEOHOCTD B NEKTPUUECKOM OTOMMEHIN VU OXNaXAEHNN.

5. Mpodunaktiyeckoe obCnyx/BaH/e: PerynapHo npoBoauTte NPOdUIAKTUYECKOe OOCTYKUBAHWE 3MEKTPUUECKOrO U
3MEKTPOHHOMO 060PYIOBaHMS, UTOOB 06ECNeUNTb M0 ONTVMANBHOE GYHKLMOHUPOBaHME. [PA3HOE UK HeObCTYK1BaEMOe
060pynoBaHMe MOXET NOTPeOATL GONbLIE SHEPTUN.

6. JNEKTPOHMKA B PEXMME OXWAaHVA: OTKIIOUAET WM OTCORAUHAET SMEKTPOHHbIE YCTPOMCTBA, HAXOAAWMECA B PEXVME
OXMaaHua. MHorie npubopsl NPOAOXAIOT NOTPEONATS SHEPIIIO, AaKe KOrAa He UCMOoNb3yIoTCA.

7. OnTmK3aLmns Harpy3Kki: PaBHOMEPHOE pacnpefeneHne 3NeKTPUYeCKOW Harpysky, ONTUMM3VMPOBAHHOE C TeyeHuem
BpemMeHN. IT0 N03BONAET M30eXaTb NUKOB NOTPebeHNs 3NEKTPOIHEPTUM, KOTOPbIE MOTYT NPYBECTU K YBENMUEHIO PACXO0B.
8. Cuctema ynpasreHus sHepronoTpebeHen: BHEAPAET CUCTEMY YNPaBNeHNA SHepronoTpebneHnem s MOHUTOPKHIA W
yrpaBneHyis SHepronoTpebeHeM B PEXUME PEATIBHOTO BPEMEHM. DTV CUCTEMbI NTO3BOASIOT BbISBITL BO3MOXKHOCTY SKOHOMUM
11 aBTOMATU3MPOBATh 3HEprocheperatoLime npoLeccs.

9. ObpasosaHue 1 0byueHe: MHGOPMIPOBAHKE COTPYAHVKOB W MOMb30BaTeNel 0 BaXKHOCTY SHeprochepexeHus 1 obydeHie
MeTOfIaM COKpPaLLeHNs 3Hepro3aTpar.

10. Vicnonb3osaHme BO30OHOBNAEMbIX UCTOUHMKOB SHEPIIAV: MO BO3MOXKHOCTI MHBECTUPYIATE B BO30OHOB/AEMbIE UCTOUHMKN
SHEpruu, Takve Kak CONMHeuHble GaTapen unv BeTpsAHble TypOWHLI, YTOObI FreHEPUPOBATb YMCTOE SMEKTPUUYECTBO U CHU3WTD
33BUCMMOCTb OT HEBO30OHOBAEMbIX ICTOUHUKOB SHEPTUU.

11. AHanu3 laHHbIX: UCMONb3yeT aHHbIE 1 aHaNU3 15 BbISBMEHNA UCTOYHVKOB HEPALIMOHANbHOMO CTONb30BaHNS 3HEPTW B
OpraHm3aLni. TOT aHay3 NO3BONSAET BbIABUTL 0ONACTH, B KOTOPBIX MOXKHO J0OMTHCH 3HAUMTENbHBIX YTy LLIEHM.

12. MonuTnka v Lenu: onpegenute MOAUTUKY W LU SHeprocOepexeHns B Balweil opraHy3aumm, utobbl NOAfep1BaTh
NOCTOAHHbIN GOKYC 1 NPYBEPKEHHOCTb SHEProcOepexeHuIo.

CoKpalleHure noTepb 3MEKTPOIHEPTUM He TOMbKO MPUBOAUT K SKOHOMUM GUHAHCOBBIX CPEACTB, HO 1 MOMOraeT CMArYnTh
noCneaCTBIA BBIOPOCOB NAPHVKOBbIX Fa30B 1 COepeub SHepreTuieckme pecypes.
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Yro Takoe ONTMMM3ALMA MMNeaaHca?

ONTMMM3aLUMA UMNEedaHca - 3TO MPaKTVKa, HampaBfeHHas Ha YNydleHWe 31eKTPUYECcKOro COOTBETCTBUA MEXIY
3NEKTPUYECKVMM YCTPOMCTBAMU U KOMNOHEHTAMI B LIEMN C LIeNbIo MaKCUMU3aLMI 3HEProadpdeKTUBHOCTY 11 0becreyeHns
Haznexallero GbyHKUMOHMPOBAHWA 3MEKTPUYECKol crcTeMbl. MIMnefaHC - 3TO Mepa COMPOTUBMEHUA W PeaKTUBHOCTM
(MHAYKTUBHOW W eMKOCTHOM) 3M1EKTPUUYECKOTO KOMMOHEHTA UM Lienu. MIMNeaaHc BbipakaeTcs B omax () u Asnsetcs
MepOI CONPOTUBAEHMA NPOoTeKaHIo nepemeHHoro Toka (AC).

Takvm 06pa3om, ONTHMM3aLMA MNEeAHCa MOXET NPUMEHATHCA B PA3NIVYHBIX KOHTEKCTAX:

1. 3neKTpuyeckre CHUCTeMbl: B IMEKTPUYECKMX CUCTEMAX OMTUMM3AUMA UMMNeaaHca MOXeT ObiTb MCMoib3oBaHa AnA
MaKcuMM3aLnm 3GGeKTUBHOCTY Nepeaumn 1 pacnpefeneHis SHepruun. IT0 MOXET BKIOYaTh B CEOS NPOEKTPOBaHME IMHUIA
3eKTponepeay C COOTBETCTBYIOLIMM CONPOTUBAEHVEM [1S CHYXXEHWS NOTepb SHEPrum.

2. INEeKTPOHMKa: B INEKTPOHMKE ONTIMI3aLMA VMMeaHCa BaxHa Ana obecredeHya nepeaqm 3neKTpuyeckrx crrHanos bes
HEXENaTeNbHbIX OTPAKEHWU 1 3HAUMUTEBHOTO 3aTyXaHuWs. JT0 MOXET UMETb PELLAIOLLee 3HAUEeHUe B Takux 06nacTsx, Kak
ayauo, 6ecnpoBoiHas CBA3b

11 BbICOKOUYACTOTHbIE CXEMDbI.

3. [pomblLLneHHas aBToMaTM3aLmns: B CUCTEMAX NPOMbILINIEHHOM aBTOMATU3aLMM ONTYMM3ALIMS UMNEeaHCa MOKET NOMOYb
obecneunTb CTabUNBHOCTL U 3GHEKTUBHOCTD Lieneld ynpaBneHnsa 1 NTaHnsA, n3bexaTb HeXenatenbHbIX ABNEHNI, TakUX Kak
nepeHanpsikeHwe, neperpyska no ToKy Wiu NOMEXH.

4. CeTn 3a3emieHNs: B NEKTPOYCTAaHOBKAX ONTUMM3ALMA UMMNEefaHCa CeTW 3a3emieHns Heobxoduma ans obecneudeHns
0€30MacHOCTM 1 3aLLUThl OT NEKTPUYECKIX 3aMblkaHWiA. TPaBUAbHO NOAOOPAHHBIA UMMNEAAHC 3a3eMIEHUA CHIXAET PUCK
BO3HVIKHOBEHWA ONACHbIX 3MEKTPUYECKIX PA3PAI0B.

5. AYIMO- 1 BUIEONPUIOKEHUS: NPU Nepefade ayano- 1 BUAEOCUTHANOB ONTUMM3ALMA UMMEfaHCa UMEeT peluaiollee
3HaueHue Ana obecneyeHrs KauecTBa BOCNPOM3BEEHVA 1 nepefaun CUrHana. Hanpumep, rpoMKOroBopuTeni 1 Kabenm
JOMKHbI UMETb 0CTATOUHBI UMMNEAAHC, UTOObI M30eXaTb MCKaKEHUA 3BYKa.

OnTMM3aLMA MMNefaHca MoXeT NoTpedoBaTb Pa3paboTKy CrelnanbHbIX SNEKTPUYECKMX KOMMOHEHTOB, UCMOb30BaHMA
TPaHCHOPMATOPOB WM MPUMEHEHNA TakUX TEXHOMOMUKA, Kak afanTtepbl MMnedaHca. [lpakTuka cocpefoTodeHa Ha
NPaBKAbHOM COrNACoBaHUM UMNeAaHca Harpy3kn (06opynoBaHMA UK YCTPOMCTBA) C UMMNEeaHCOM UCTOUHMKA (HanprMep,
VMICTOYHMKA CMrHana). 3To obecrneumBaeT MakCMManbHylo nepeaady SHepruu Mexay yCTpoicTBamm 1 nepeaady curHanos bes
3HAYUTENbHBIX MOTEPb U UCKaXeHUI.

Kak paccuutbiBaloTca npefoTBpaLleHHble BbIGPOChI?

[Ina pacueta npepoTepalieHHbix BbibpocoB CO2 B pesynbTate CHUXEHWA SHepronoTpebieHya 1Cnonb3yiTe cneayioLLyio
dopmyny:

MNpenoTtepatueHHble Boibpocs (Kr CO2) = CokpateHme kBT/u * KoadduureHT Bbibpocos (kr CO2/kBT/u)

Mopmyna "MpeaoTBpalLeHHbIX BbIGPOCOB" paccumTbiBaeT KonMyecTso Bbiopocos CO2, KoTopble ObiAM NpeaoTBPaLLeHbl Unn
COKpaLlLeHbl B pesynbTaTe CHKEHVA SHepronotpebneHuns, B pesynstate Mep No NOBbILUEHIO SHePro3dGeKTUBHOCTY VAN
0bUero CHYKeHWA SHepronoTpebneHs. [laBaiTe paccMOTpUM 3Ty GopMyny noapobHee:

1. MpenotepalieHHble BbIGpockl (kr CO2): 310 konnuecTso yrnekucnoro rasa (CO2) ¢, koTopoe He Momano B aTmochepy
bnarofiapsa CHXKeHMo 3HepronoTpebneHns.

2. CHuxeHne KBT/u: 31O 3HayeHue npedcTaBnseT coboi CHYKeHWe NOTpebneHus SHepruy B KUIoBaTT-yacax (KBT/u),
LOCTUTHyTOe bnarofapa Mepam Mo MnoBbILEHMIO 3HEPro3GOEKTUBHOCTY AW M3MEHEHWAM B NoBefeHuu. Hanpumep, eciv Bl
COKpaTWn notpebnexve anekTpo3aHeprin Ha 10 000 KBT/4 B rof, To BBOAKTE MMEHHO 3TO 3HaYEeHMe.

3. KoadduumeHT Briopocos (kr CO2/kBT-u): 3T0 3HaueHWe NpeAcTaBaseT coboi konnyecTso BbIopocos CO2, CBA3aHHBIX C
NPOVI3BOACTBOM OfIHOTO KBT-U 271€KTPO3HEPriv B BaLLel CTpaHe v perrmoHe. KosgdnumeHT BoIOPOCOB yunTbIBAET CTRYKTYPY
SHepronoTtpebneHua (HanpyMep, CKObKO SHEPrVV NPOM3BOAUTCA 13 BO30OHOBNAEMBIX ICTOYHUKOB, MPUPOAHONO rasa, yris
VM T. 1) ¥ MOKET BapbMpOBATbCA OT MecTa K MecTy. OH fomkeH ObiTb BbpakeH B Kr BbIopocoB CO2 Ha KBT/4 noTpebneHHoi
IMEKTPOSHEPT M. ITO 3HaUEHWe MOXHO MOMyUUTb U3 MPABUTENbCTBEHHBIX MCTOUHMKOB, PEryUPYIOLMX SHEPreTUUecKmx
OPraHoB WA HAAEXHbIX IKONOTUUECKIX NCCIe[0BAHNIA.

Mpy pacyete NpefoTBPALLEHHbBIX BLIOPOCOB Bbl YMHOXaeTe COKpalleHue noTpebneHna B KBT/U Ha COOTBETCTBYIOLLMI
KO3GOULMEHT BbIGPOCOB. B pe3ynbtate Bbl nonyunte konmyecTso KunorpammoB CO2, koTopble He Obin BbIOPOLLIEHDI B
aTMocdepy bnarofaps BalvmM AeiCTBUAM NO NOBbILEHIO SHEPro3ddEKTUBHOCTH.

[Mpumep:

Cokpaterne kBt/4 =10 000 kBt/y

KoadduumerT Boibpocos = 0,5 kr CO2/kBTy

MpenoTtepatleHHble BbIbpock = 10 000 kBT/4 * 0,5 kr CO2/kB1/u =5 000 kr CO2

Tak, B JaHHOM npumepe Bbl 13bexanu Bbibpoca 5 000 Kr (unm 5 ToHH) CO2, cokpaTne noTpedbnenue sHeprmn Ha 10 000 kBT/u.

Kak paccuntatb cokpauieHune Bbibpocos CO2 B aTmocdepy 3a cHeT CHUKeHUA noTpebnsembix KBT/u?
Yto6bl paccunTaTh CokpalleHie Boibpocos CO2 B pesybTaTe yMeHbLIEHS KONMUecTsa noTpebnsembix KBT/u, Heobxoanmo
BLINOAHNTL PAAJ] Waros. BOT Kak 3T0ro MOMHO [OCTUYb:
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1. OnpeneneHne nepeoHauanbHoro 3HepronotpedneHns (kKBT-U): HauHWTe CO cOOpa AaHHbIX O NEPBOHAYANIbHOM
3HepronoTpebeHMM 3TaNoOHHOTO 3[aHKA, NpoLecca UNK AeATeNbHOCTU. ITO 3HaueHWe NpeacTasnaeT coboil noTpebneHue
3Hepruu 10 NPOBeAeHNA KaKrx-1Mb0 MepONPUATHIA MO NOBbILLEHMIO IHEPTO3GHEKTYBHOCTY.

2. Paccyutaiite cHKeHNe SHeprornoTpedeHis: 3aTem paccunTaliTe pasHiLy Mexay NepBOHauabHbIM SHepronoTpebneHriem
VI HOBbIM HepronoTpebeHem Nocse BHeAPeHA Mep Mo MOBbILLEHMIO SHEPrO3GOEKTNBHOCTH.

Mopmyna bynet cneaytoLeit:

CHuxeHue KBT-4 = nepsoHayanbHoe noTpebnerne (KBT-u) - noTpebnerre nocne ynyutenua (kBr-u)

3. Onpepenute Ko3GduLEHT BLIOPOCOB: Kaxabli KBT/4 noTpebneHHOM 3neKTpodHepruy NprBOAMT K ONpeaefeHHOMY
konuuecTsy BbIbpocoB CO2, KOTOpOE 3aBUCUT OT CTPYKTYPbl SHEPronoTpebneHua B BaLLei CTpaHe unv pervoxe. MNposepste
NaHHble 0 Ko3hduUMeHTe Bbibpoca CO2, KOTOPbI 06bIYHO BbipaxkaeTca B Kr CO2 Ha KBT/u.

4. PaccuntaliTe npesoTBpallieHHble BbIOPOCH!: YTobbl paccumTaTh npefoTapatleHHble Bbiopockl CO2 8 pesynbTate COKpaLleHis
notpebneHuna 3Heprum, UCNonb3yiTe cnedytoLLyio Gopmysy:

MpenoTtepatueHHble Bbibpocs (Kr CO2) = CokpatleHue kBT/u * KoadpdurureHT Bblbpocos (kr CO2/kBT/u)

5. Pesynetat: pesynsratom byaeT koamyectso Bbiopocos CO2, KOTopbix Bbl 13bexany 8 atmochepy 6narogapa cokpatieHuio
notpebneHus aHeprum.

Hanpumep, ecav Bbl COKpaTUaM notpebnexve anekTposHeprum Ha 10 000 kBT/4 B rog, a kKo3dduumeHT Boibpocos CO2
coctasnset 0,5 kr CO2 Ha KBT/Y, Bbl U3bexuTe Bbibpoca 5 000 Kr (nnn 5 ToHH) CO2 B rof.

O6patute BHMMaHMe, YTO 3TO YMPOLIEHHBIA pacyeT. [na 6onee TOUHOW OLEHKU BaM MOMET MOHafobWTbCA yuecTb
JOMNONHUTENbHBIE  GAKTOPbI, Takue Kak 3HeproadpGEeKTMBHOCTb KOHKPETHbIX WCTOUHMKOB 3SHEPrMM 1 TWM TOMMBA,
VICNONb3YeMOro [N OTOMNEHUS WY NPOW3BOACTBA Tensa. Kpome Toro, ifis NofydeHns A0CTOBEPHbIX Pe3yNbTaToB yoeantech
B TOM, UYTO Y BaC €CTb TOUHble laHHble O NoTpebneruun sHeprin 1 Boibpocax CO2.

Yto Takoe "Genble cepTuduKatbl"?

«benble cepTUdMKaTb» ABAAIOTCA CTUMYIMPYIOLIVM MeXaHM3MOM B 00NacTy 3HeproaddektvsHocT B WTanuu.
OdurumanbHO M3BeCTHblE Kak 'cepTudukaTthl sHeproaddekteHocTn" (TEE), oHM npeacTaBnsAlT coboi cuctemy
M3MEPEHUA 1 MPOBEPKM SKOHOMMUM SHEPruu, AOCTUrHYTOW B PaMKax MPOEKTOB MO SHEPro3hpOeKTMBHOCTH, 1
nocneayiollero npasa NpoAasaTh UK NepefasaTh 3T CEPTUPMKATLI Ha PbIHKE.

BoT Kak pabotatoT benble cepTUdMKaTh:

1. Peanuzauns npoeKTos no 3Hepro3GGeKTMBHOCTA: KOMNAHUK, YUPEXAEHNS U OPraHn3aLmm peanusyoT NpoeKTbl
N0 3HEPro3GGEKTUBHOCTY, HaNPaBNEHHbBIE Ha CHIKEHIE SHePronoTpebneHns.

2. /I3mepeHrie 1 npoBepKa: Noc/e peanv3aumny NpoeKToB NPOBOAATCA HE3aBUCUMbIE M3MEPEeHUA 1 BePUGUKALMN AN
onpeaeneHna GakTUecKkom AOCTUIHYTOW SKOHOMIUN SHEPTIN.

3. Bblgjaua cepTdMKaToB: Ha OCHOBAHWM M3MEPEHHOW IKOHOMWUW SHEPTMM BbILAIOTCA COOTBETCTBYIOLVE Genble
ceptudmkatel (TEE). Kaxabin TEE npepctaBnaeT coboi onpefeneHHoe KOAMYeCTBO CIKOHOMIIEHHOW 3Hepriu,
00bIUHO BbipaXkeHHOe B MBT-Y (MeraBaTT-yacax).

4. Toproens v npoaaka: Bnagenbubl TEE MoryT npofatb wnn nepefatb UX APYriM OpraHn3almvam, KOTopble MoryT
MCNOMb30BaTh VX ANA BbINMOIHEHA HOPMATVBHbBIX TDEOOBAHWI W B KaYeCTBE MHBECTULMIA B 3HEProddGEKTBHOCTb.
5. CoOTBeTCTBYIE HOPMATVIBHBEIM TPEOOBAHMAM: HEKOTOPbIE OPraHn3aLMK, Takre Kak SHepreTnyeckme KoMMnaHmm uim
perynupyoLme opraHbl, MOryT 6biTb 0653aHbl MO 3aKOHY NPOAEMOHCTPUPOBATL ONpeaeneHHoe KonnuecTso TEE kak
UaCTb CBOMX 00A3aTENBCTB MO SHEPro3GOEKTUBHOCTH.

6. JKOHOMMYECKMe CTUMYbL: TEE MOTYT MMETb SKOHOMWYECKYIO LIEHHOCTb Ha PbIHKE 1 NPEAOCTaBIATL SKOHOMUYECKME
CTVMYJIbl OPraHM3auUnAM, BNaAESIOWMM UMK, MOMOTas MOKPbITb YacTb 3aTPAT Ha NPOEKTbI MO IHEPrO3DGEKTUBHOCTH.

Benble cepTvdMKaTI - 3TO MHCTPYMEHT, KOTOPBIV MOBYX/JaeT OpraHmn3aLn MHBECTVPOBATb B MPOEKTHI MO MOBbILIEHMIO
SHEPro3dOEKTVBHOCTM ¥ IEMOHCTPUPOBATL UX PEe3yNbTaThl B MPO3payYHOi Gopme. TOT MexaH13M UCMOoMb3yeTcs
B HECKOJbKWX CTpaHax, B TOM uucne B WTanuum, [0S MOBbileHVs SHEProsdOEKTUBHOCTY U CHUKEHUS OBLIEro
SHepronoTpebneHus.

Mouemy onTuMM3auma KauecTa INEKTPOSHEPrM NO3BONAET NPEAOTBPATUTL UK COKPATUTb BpeMs NpocTos 060pyaoBaHmMA?
CokpalLeHvie BpemeH1 NpocToa 0bopyaoBaHKA C MOMOLLbI0 CUCTEM ONTUMU3ALMM KaYecTBa SeKTPOIHEPr Y - BaXKHas Lieflb
I/ MHOTVIX KOMMaHMIA 1 NPOMBILLNIEHHBIX PeanprATIi. KauecTBO 31eKTPOIHEPT A - 3TO KaUecTBO INEKTPUUECKO IHEpruK,
NoaaBaeMol Ha 3NeKTPOCTAHLMI0, KOTOPOE BKJIOUYAeT B Cebs TakMe MapameTpsl, Kak HanpsxeHue, 4actota, Gopma BOSHbI 1
CTabUNBHOCTL 3NEKTPUUECKOi 3Heprun. Hr3koe KauecTBO IMeKTPOIHEPTMN MOKET MPUBECTU K HEOXMAaHHbIM Nepeboam
B Nofade 3NeKTPOIHEPriu, UTO MOXKET Bbi3BaTb NOBpex/eHue Nprubopos v 060pyaoBaHNA, a Takxe nepebon B pabote,
HaHOCALVE NPOV3BOACTBEHHbIN 1 SKOHOMUUYECKMIA yiiepb.

BOT Kak CrCTEMbI OMTUMM3ALIN KaueCTBa SMEKTPO3HEPT MM MOTYT MOMOYb COKPATITh BPEMS NPOCTOSA 000PYA0BaHMS:

1. Crabunuzaums HanpskeHrs: CUCTEeMbl ONTUMM3ALUM KauecTBa 3MEKTPOIHEPrUM MOTYT MOCTOAHHO KOHTPOSMPOBATH
HanpsXeHWe ¥ perynrpoBatb ero, 4Ytobbl MOAAEPXMBATb B AOMYCTUMbIX Mpefenax. JT0 NpefoTBpallaeT nepenazsl
HaNpPXeHWsA, KOTOpbIe MOTYT NOBPeaUTs 060PYA0BaHME.

2. QunbTpalMA rapMOHMK: 3T CUCTEMBI CMOCOBHBI OTGUIBTPOBLIBATD HEMXeNaTesbHble FapMOHUKM, KOTOpble MOryT
reHepupoBaTbCA HEIMHENHBIMI Harpy3Kkamu. [apMOHMKY MOTYT Bbi3biBaTb neperpeB M cbou B paboTe neKTprUeckmx
YCTPOWCTB.

3. CokpalleHvie nepeboes B pabote: CUCTEMbI ONTUMM3ALMK MOTYT 06€CNeYnTb BPEMEHHbIA PE3ePBHBIA UCTOYHUK
NWTaHVA, HANPUMeEP, CUCTeMbI becnepeboiiHoro nitanwa (MBMM), Ana obecneyeHns NOCTOAHHOMO INEKTPONUTaHUA BO BPems
KPaTKOBPEMEHHBIX OTKIIOUYEHNMIA NV CKAUKOB HAMPAXEHUA.

4. MOHUTOPUHT 11 aHanu3 B pexxime peanbHoro BpeMeHu: CUCTeMbl OMTUMM3ALMM KaueCTBa SNeKTPO3HEPrv NpeaoCTaBasioT
noapobHble AaHHble 1 MHGOPMALIMIO O COCTOAHWM SNEKTPOIHEPTN Ha NPEANPUATUM B PEXIME PeanbHOro BpemeH). 310
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M03BOAAET ObICTPO BLIABNATL U YCTPAHATL NPOGAEMbI C KAUeCTBOM 3MeKTPO3HEPI Y [10 TOTO, KaK OHYV NpKBeayT K nepebosiv
B pabore.

5. Mpodunaktuueckoe 06C/yKMBaHME: aHanM3 AaHHbIX, COOPAHHbIX CUCTEMAaMI OMTUMM3ALMY, MO3BOAAET OOHAPYXWTb
PaHHWe MPU3HaKM HEWUCMPABHOCTEN UMK YXYALWeEHWA COCTOAHMA 3NeKTPooboPYAoBaHMsA. TO MO3BOMAET MIaHMPOBATL
npodunakTyeckoe o6y rBaHme, UTo6bl 136exaTb He3annaHNPOBaHHbIX NPOCTOEB.

6. [1poakTMBHbIE BMeELIaTeNbCTBa: 61aroAaps HenpepbiBHOMY MOHWUTOPYHIY U aHaNU3y AaHHbIX CUCTEMbI ONTUMM3ALIAN MOTYT
3a6NaroBpemMeHHo BbISBAATL KPUTUUECKME CUTYALMU W IHALMMPOBATL KOPPEKTVPYIOLLE MEPbI UMM aKTUBAL|MI0 Pe3epBHbIX
CUCTEM [10 TOTO, KaK NPOM30/aAeT NPOCTO 060PYAOBAHNS.

7. Obyyervie nepcoHana: CUCTEMbl ONTUMI3aLMU MOTYT NPEAOCTaBAATb MOME3Hyi0 UHGOPMALMIO AnA NepcoHana, yYtobbl
OH Mlyyle NOHUMaJ, KaK YNpaBnaTb CUTYaUMAMU C HU3KMM KaueCTBOM IMEKTPOSHEPTUM U PearnpoBaTb Ha HUX, @ Takke
NpefoTBPalLaTh NOTEHUMANbHbIE NPOBAEMSI.

Takum 00pa3om, ONTVMM3ALMA KauecTBa 3MEKTPOIHEPrM VMeeT pellatoliee 3HauyeHue [na obecreueHus HaaexHow
paboTbl NpeanpuATUA 6e3 HenpeaBnaeHHbIX nepeboes. CUCTeMbI ONTVIMM3ALMM NOAAEPKMBAIOT KaUeCTBO 3M1eKTPO3HEPrvN
B JOMYCTMMbIX Npejenax, NpefoTBpallas NOBPEeX/eHe 3NeKTpOOOOPYAOBaHNA U CBOAA K MVHWMYMY BPeMS NpoCTOs
YCTaHOBKM.

KakoBbl cpeficTBa 3mepeHus gns ceptudmkatos?

CepTUdULMPOBaHHbIE MYSIBTUMETPBl - 3TO 3MeKTpoK3MepuTeNbHble MpUOOpsl, Npolealwive cneuranbHble UCrbITaHUA
Vi OUEHKM, rapaHT/pYloLLMe MUX TOYHOCTb M COOTBETCTBME CTaHAapTam KauyecTBa M 0e30MacHOCTH, NpeayCMOTPEHHbBIM
HOPMATVIBHBIMU [IOKYMEHTaMI UMW TeXHUUECKMI yCoBramMM. CepTUdUKALMA - 3TO BaXKHbIA NPOLECC, rapaHTVPYIOLWiA
HaIeXXHOCTb 1 6€30MacHOCTb MCMOMb30BaHNA IMEKTPOM3MEPUTENbHBIX MPUOOPOB.

BoT HeKkoTOpble KNtoueBble 0COOEHHOCTY 1 COOBPaXeHUs, CBA3aHHbIE C CePTUGULIMPOBAHHBIMU MYTIETUMETPAMU:

1. TOUHOCTb: CePTUPULIMPOBAHHBIE MY/IETUMETPbI M3BECTHBI CBOEI TOUHOCTBIO M HAZIEXKHOCTBIO B 13MepeHuax. OHW perynsapHo
NPOXOAAT KanubpoBKy 1 MPOBEPKY, UToObI 06eCneunTb TOUHOCTb W CTabMABHOCTb N3MEPEHNI.

2. besonacHocTb: InekTpousmeprTenbHble NPUHOPbI AOMKHbI 0TBEUaTb COOTBETCTBYIOLLMM CTaHAapTam 6e30MacHOCTH, UTobbI
rapaHTMPOBaTb, YTO OHY BE30MacHbI AA NOMb30BaTENEN U COOTBETCTBYIOT MPaBMIaM 31eKTPOOE30MaCHOCTY.

3. KannbpoBska: cepTnUUMPOBaHHbIE MyNMbTUMETPbI PEryNAPHO MPOXOAAT MPOUedypy KanvOpoBKW ANA MPOBEPKM 1
HACTPOVIKH VX XapaKTepUCTVIK, UTOObI FaPaHTIPOBATh TOYHOCTb 1 HAAEKHOCTb M3MEPEHNIA.

4. Cooteetctrie cTaHaapTam: CepTUGUUMPOBAHHBIE MyMbTUMETPbI AOMKHBI OTBEUYaTb TPeOOBAHMAM COOTBETCTBYIOLIVIX
HOPMATVBHbIX JOKYMEHTOB V1 TEXHUUECKUX CTaHAaPTOB, YCTaHaBAMBAIOWMX TPeOOBaHMA K 31eKTPOM3MEPUTENBHBIM MPUOOPaM.
5. CneupanbHble npumeHeHns: HekoTopble MynbTYMETPbl pa3paboTaHbl AAA CheuuanbHelX NpUMEHeHWn 1 TpebyioT
CneumanbHblX  CepTvdUKaTOB, UTOObl rapaHTMpPOBaTb WX MNPUIOAHOCTb ANA  ONPEfeNeHHbIX CPed WU oTpachei
NPOMBILIIEHHOCTH.

6. MapkrpoBka 1 ceptudrkatsl: CepTUGULMPOBAHHBIE MyTBTVMETPBI MOTYT UMETb CrieLlanbHY0 MAPKMPOBKY, YKa3biBAIOLLYIO
Ha COOTBETCTBME COOTBETCTBYIOLIMM CTaHAAPTaM M HOPMaM. 3Ta MapKMPOBKa MOXET BK/IOUaTh CrieLuanbHble CUMBOSIbI MK
abbpeBumaTypbl, yKa3sblaloLvie Ha TN NosyyYeHHOW cepTuduKaumi.

Mpy nokymnke MynbTUMETPOB PEKOMeHAyeTcA 00paTWTb BHUMaHKE Ha NpuOOpbl C MeXAyHAPOAHbIMU CepTuduKaTamu,
rapaHTVPYIOLLMMM KauecTBO ¥ HaAeXHOCTb u3mepeHnid. CepTdrKaTbl MOTYT OTAMYATLCA B 3aBUCUMOCTM OT pervoHa u
0Tpacnu, B KOTOPOW MCMonb3ytoTca MynbTumeTpsl. Hatim ANT MoryT ObiTb OCHaLLeHb! TEXHONOMMAMM TaKOTO YPOBHSA, NpUYem
OLHVMI 113 CaMblX SOGEKTVBHBIX 1 HaZIEXHbIX MPUOOPOB Ha PHIHKE.

MpekpalyeHune rapaHTn Ha mawwmHbl ANT B cnyyae CHATUA 3aLUTHBIX NIOMO6.

Mouemy nx Henb3s yganuTb?

MpekpalleHyie rapaHTUIHBIX 06A3aTeNbCTB Ha 060PYAOBaHME NOCNe YAANEeHNA 3alMTHBIX NAOMO - 0BblYHAA NPaKTVKa AnA
MHOMVX KOMMaHWA 1 0Tpacsei NPOMbILAEHHOCTY, 0COOEHHO Tex, rae 6e30MacHOCTb Mosb3oBaTeneit Uian COOTBeTCTBME
HOPMATVBHbIM TPEOOBAHMAM MMEIOT NePBOCTENEHHOE 3HaUeHe. BOT uTo Bam cieayeT 3HaTb 00 3TOM:

1. TapaHTniiHble ycioByA: TapaHTWiAHbIe YCNOBUA OObIYHO MPEAOCTABMAITCA MPOM3BOAMTENEM WM  MOCTABLIMKOM
0bopynoBaHA. ITW YCIIOBKA YaCTO BKIIOYAOT MYHKT O TOM, YTO rapaHTua OyneT aHHyN1poBaHa B CJlyyae CHATKA 3aLLUUTHbIX
MNAOM6 1Ny BHeCEHNA HECAHKLUMOHUPOBAHHBIX M3MEHEHNIA B MaLLMHY.

2. ObocHoBaHVie MOUTVKK: NONWUTUKA aHHYNMPOBAHMA rapaHTUIA B Clyuae yAaneHWs 3aliuTHbIX MAOMO HanpasfeHa Ha
obecrieueHre 6e30MacHOrO 1 COOTBETCTBYIOWErO TpeboBaHWAM 3KCMyaTauun obopyaosaHua. CHATVE naomb MoxeT
NPUBECTU K PUCKY AN Be30MacHOCTY UK HECOBMIOAEHMIO HOPMATVBHbIX TPEBOBAHNIA.

3. [poBepky 6e30MacHOCTY: 3alUUTHbIE MNOMObl UacTO HaKNaAblBaIOTCA CreUnanv3MpoBaHHBIMU TEXHUKaMU BO BpeMS
NPOM3BOACTBA UK OOCTYXMBaHKA 060pynoBaHMA. CHATUE MNOMO MOXET CBUAETENbCTBOBAT O HECAHKLIMOHUPOBAHHOM
BMeLLaTeNnbCTBe B paboTy MaLMHbI MU O BHECEHUM HeCAHKLVOHUPOBAHHBIX M3MEHEHWIA.

4. 3akoHbl 1 CTaHAapThl: B HEKOTOPBIX OPUCAMKUMAX CHATUE 3aLMTHBIX MIOMO CO CNOMKHbBIX YCTPOMCTB MOMET CUMTAaTbCA
HE3aKOHHbIM VAW HapyLaTb CrielmanbHble npasuna.

5. YNonHOMOYEHHOE TeXHUYECKoe 00Ty KIBaHIIE: MHOTUE KOMMaHWM TPeBYIOT, UTODbI TeXHUYECKOe 00CTYXMBaHIE U PEMOHT
BbINONHANCh TONbKO aBTOPU30BAHHBIM TEXHUUECKV MY CNIELMANCTaMV UM CEPBUCHBIMU LIeHTPamK. CHATUE MIOMO MOXKET
CAenatb HeBO3MOXKHbIM aBTOPU30BaHHOE 0BCNYK1BAHME.

Mpex/e yem CHAMATb 3alUTHbIe MAOMOBI UMK BHOCKTL M3MeHeH)A B 0D0PYOBaHNE, Ha KOTOPOE ellle pacnpoCTpaHaeTca
rapaHTviA, HeobXOAMMO BHMMATENbHO O3HAKOMMTBCA C YCIOBUAMY FapaHTUM, MpefoCTaBnAemMoi Npor3BoAnTeNnem Wm
MOCTaBLLUMKOM. ECNvt Bbl cumTaeTe HeobXOAVMbIM BHECTU U3MEHEHUA WU BbINONHUTL TeXHUUEeCKoe 06CNyKBaHWE, CBA3AHHOe
C3aLMTHbIMY NIOMOaMK, Bam clleflyeT 06paTUTbCA K NPOM3BOANTENIO 33 pa3peLlieHemM v peKOMeHAALMAMM, KOTOPbIe MO3BOAAT
Bam caienatb 370 6e3 aHHyIMPOBaHUA rapaHTii. B Lenom, BaxKHO cnefoBaTb NpoLeaypam v NoauTiKe Npov3BOANTeNs N
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MOCTaBLLVIKa, YTOObI rapaHTNPOBATb co6mogeH|/|e I'apaHTl/Il?IHbIX 00693aTeNbCTB 1 6e30MacHOe UCMONb30BaHEe O60p)/,£LOBaHI/IH.

Moyemy BaXKHO YMEHbLINTb MOLIHOCTb?

CHWKEeHME MOLIHOCT B 3MEKTPUYECKOM CUCTEME BAaXHO [/ CHUXEHNA 3aTpaT Ha 3MEKTPO3HEPTvo 1 MNOBbILEHNS
addeKkTMBHOCTY. [oTpednsemas MOLHOCTL - 3TO KOAMYECTBO 3MEKTPOSHEPrUM, KOTOPOe Mosb30BaTesb MOCTOAHHO TpebyeT
0T 3n1eKkTpoceTr. CHUXEHVE 3TOI MOLLHOCTY MOXKET NPUBECTH K 3HAUMTENBHOM SKOHOMMN.

BOT HECKOMbKO CTPATErUiA MO CHUKEHMIO NOTPebnAeMoil MOLHOCTH:

1. ONTUMM3aLMS HArpy3K: BbIABIEHUE U YCTPAHEHWE HEWCMNONb3yeMblX Harpy30K UM CHUeHUe MOLLHOCTY, Tpebyemoit
000py0BaHEM, KOTOPOE He BCeraa HeobXorMO. Hanpumep, BbIK/OUalTe YCTPOCTBA B PEXKUME OKUAAHNA U YMEHbLIANTE
APKOCTb OCBELLEHNS, KOTIa OHO HE HYHO.

2. TnaHypoBaH/e: pPaBHOMEPHO pacripefenaiTe 3MeKTPUYecKMe Harpy3ku B TeueHue [HA, u3beras OfHOBPEMEHHbIX
MNMKOB MOLLHOCT/. ITO MOXHO CA1ENaTh C MOMOLLbIO MAAHWPOBAHUA Pabouero BpemeHu Vv NoCNefoBaTeNbHOCTY 3arycka
obopyaosaHyA.

3. Koppekuus KkoadouimeHTa MOLIHOCTU: Kak 0BCYX[Aanocb Bbllle, WUCMONb30BaHUE KOHOAEHCATOPOB KOPPEKLMM
KO3DOULMEHTA MOLLHOCTY AN YYYLIEHNS KOSOOULIMEHT MOLLHOCTY MOXKET YMEHBLUNTL PEAKTUBHYIO MOLHOCTb, TEM CaMbIM
CHWXas NoTpebnAemol MOLHOCTW.

4. Cuctembl ynpasreHns sHeprornotpedeHnem: uCnonb3yiTe CUCTeMbl YNPaBNeHUs SHepronoTpebneHrem Ans MOHUTOPUHTA
VI KOHTPONA Harpy3Kku B pPeXuMe peanbHOro BPeMeHW. STV CUCTEMbI MOMOTYT ONpeaenuTb Bpema MMUKOBbIX HArpy3oK 1
ONTVMMW3MPOBATbL 3HEPronoTpebneHme.

5. JHeprocbepekeHvie: BHefipeHVie 3Heprocbeperallix Mep, TakixX Kak WMCronb3oBaHe Gonee dHeproaddeKTMBHOMO
000PYA0BAHNA 1 TEMOU30NALMSA 3AaHNI.

6. KOHTPaKTbl Ha NOCTABKY 3NEKTPOSHEPIN: €CAIN BOMOXHO, 3aK/oUMTe C NMOCTABLUMKOM 3M1EKTPOIHEPTUN KOHTPAKT Ha
NOCTaBKY 3MeKTPO3HEPr N, KOTOPbI MO3BONAET CHU3NTL Tapyidbl B 3aBUCMMOCTY OT NOTPeBAAEMON MOLHOCTU. ITO MOXKET
NOCIYXNTb CTUMYSIOM [IN1A CHIXKEHWA NOTPebAAEMO MOLHOCTY.

7.06yyeHvie nepcoHara: PacCKaxmTe COTPYAHMKAM O BaXKHOCTY 3HEProCcOepexeHuUs 1 Mepax, KOTOpble MOXHO NPeAnpUHATL
ANA CHVXXEHNsA SHepronoTpebneHws.

Vicnonb3oBaHre C1CTeM ynpasieHus sHepronotpebneHuem: BHeapeHe CcTeM yrpaBneHus HepronotpebeHmem Ans
6onee 3GHEKTUBHOrO MOHUTOPVIHTA 1 KOHTPONA NOTPeONeHNS SHEPT N

CHWXeHWe NoTpebAemoii MOLIHOCTY MOXET NPUBECTY K 3HAUNTENIbHON SKOHOMIW SHEPIIAW 33 CYET CHUXKEHNs TapidOoB Ha
SHeprocHabeHme v onTumm3aLmum obier 3GdeKTUBHOCTY MCNONb30BaHNA SHEPrK. ITO OCODEHHO BaXHO AN NpeanpUaTuii
Vi NPOMBILLNIEHHBIX OOBEKTOB, HO MOXET NPUMEHATLCA M B KUNbIX PAVIOHAX 1A CHUXEHA SHepro3aTpar.

Yro Takoe KoppeKuusa KoapduumneHTa MmowHocTn?

AKTVIBHOE perynmpoBaHue HanpsKeHWs - 3TO MPOLecc, Npy KOTOPOM HaMpsikeHVie B MeKTPUUECKO CUcTemMe akTUBHO
KOHTPONMPYeTCA 1 perynupyetcs, utobbl MOAAepXMBaTb ero B 3afaHHblX npefenax. JTOT METOA UCMonb3yeTca AnA
obecneyeHmna CTabrabHOTO 1 MOCTOAHHOTO YPOBHA HANPAXEHWA, UTO HEOOXOAMMO ANA HAAEXHOM PaboTbl 3neKTPoNprUbopoB
11 6€30MaCHOCTY SNEKTPUUYECKON CCTEMDI.

Tak paboTaeT aKT1BHAA PerynypoBKa HanpsXeHMs:

1. MOHUTOPUHT: B 91EKTPUYECKMX CUCTEMAX YCTAHaBAMBAIOTCA aTUUKM 1 U3MEPHTESIbHbIE MPUOOPLI, KOTOPbIE MOCTOAHHO
KOHTPONMPYIOT YPOBEHb HAMPAXKEHNA B PA3NINUHbBIX TOUKAX INEKTPOCETU.

2. YnpaeneHue: faHHble, CObpaHHble [aTuMKamu, NepefaloTca B LeHTPany30BaHHylo CUCTeMy ynpaBneHus. STa cuctema
aHanu3npyeT flaHHble v ONpeaenseT, BbIXOAAT N YPOBH HANPsKeHVA 3a AoNyCTUMble Npeaensi.

3.Bvelwatensctso: Ecnn cuctema ynpaeneHna 0OHapyKvBaeT M3MEHeH e ypOBHA HaNPAXKEHA, BbIXOAALLEe 33 YCTaHOBNEHHble
npefenbl, OHa MOXeT akTUBMPOBATb YCTPOMCTBA aKTBHOMO PEryNMPOBAHMA ANA KOPPEKUMM HANPAXKEHWA. DTV YCTPOWCTBA
MOTYT BKJIIOUYATb aBTOMATHYECKMe Perynatopbl HanpskeHus (AVR), KOHAEHCATOPbI AnA KOPPEeKLUMY KO3GOULMEHTa MOLWHOCTY
VAW pacnpefenuTenbHble TPaHCGOPMaTOpbl C PeryampyemMbiMy OTBOAAMMU.

4. Peakuya B pexvive peanbHOro BpemeHun: akTUBHOe perynnMpoBaHue HanpsxeHsa CnocobHO pearvipoBaTh B peanbHOM
BpemeHH Ha konebaHua HanpaxeHWa U NOAAEPKVBATb ero B NpeAenax 3aaHHbIX NapameTpos.

[perMyLiecTsa akTYIBHOTO PErynpoBaHNs HaNpPsXeHA BKNKYAKOT:

1. TloBbIWEHHAsA HalEXXHOCTL: NOAAEPKAHME HANPAXEHUA B Npeaenax HopMbl NpeaoTBpaLLaeT coon 1 nepebou B pabote
3NEKTPUUECKON CUCTEMBI.

2. IHeproaddeKTUBHOCTL: MOCTOAHHBIE YPOBHY HanpsxeHUs CnocobCTByIoT bonee 3ddeKT1BHOM paboTe 3neKTponpridopoB.
3. CokpallleHvie noTepb sHepruu: bnaroaaps NOAAEPKAHMIO HAANEXKALLErO HANPSKEHNS CHXAIOTCA NOTePH SHEPTiN npu
nepepaye v pacnpeaeneHnu.

4. Mpoanexrie cpoka Cryx0bl 060pynoBaHKs: obecneyeHre CTabUNbHOTO HaNPsXeHWA NMomMoraeT M3bexaTb BPefHOro
nepeHanpPAXeHNsA NN NOHVKEHNA HANPAXKEHWA Ana 060py10BaHUA.

AKTVBHOE perynnpoBaHne HanpaxeHna 0COOEHHO BaXKHO B pacnpeaennTenbHbIX 3NeKTpnuyecknx ceTax, rae KonebaHms
HanpAXXeHna mMoryT ObiTb BbI3BaHbl M3MEHEHVAMM Harpyskm mnn pa6OTbI INEKTPUYECKMX yCTpOI;ICTB‘ JTa TexHonorua
obecneynsaet HaZleXXKHOe 1 cTabunbHoe 3J'I€KTpOCHa6>K€HI/IG MPOMBbILTEHHbIX, KOMMEPYECKKX 1 ObITOBbIX I'IOTpe6I/ITe)'I€l7I.



Yro Takoe ¢punbTpbl MLC?

Ounbtpsl MLC (MHOrOCNOMHbBIE KepaMUUEeCKe KOHAEHCATOPbI) - 3TO MaCCHBHbIE MEKTPOHHbBIE YCTPOWCTBA, UCMOMb3yemMble
B OCHOBHOM 1A YNPaBeHuns 4acToTol B anekTpuieckix Lenax. OHW Takke W3BECTHbI Kak MHOTOCMOMHbIE Kepamuyeckue
KOH/IeHCaTopbl 1 ABAAIOTCA OAHUM U3 CaMblX PACMPOCTPAHEHHbIX TUMOB KePaMUYECKUX KOHAEHCATOPOB.

BoT HeKkoTopble 0CO6EHHOCTY 11 GYHKLMOHANBHbIE BO3MOXHOCTY GrabTpos MLC:

1. Ynpasnenune uactorolt: duabtpbl MLC 1cnonb3yoTca Ana OuAbTpaLmy 3NEKTPUUYECKMX CUTHANOB Ha OnpeeieHHblX
4acToTax, OTAENAA XKeNaemble YaCTOTbl OT HexenaTeNlbHbIX. OHM MOTYT MCNONb30BATLCA KaK ANA NOAABEHNA HeXenaTebHbIX
FapMOHVIK B 3MEKTPUYECKON Lieny, Tak 1 ana obecneueHns SOOEKTMBHOM Nepefayun uny npuema curHana onpeneneHHoi
4acToTbl.

2. MNonoca nponyckaHya: nonoca nponyckanna MLC-GuabTpa MoXeT BapblpOBaTbCA B 3aBUCKMOCTY OT €10 KOHCTPYKLUMU.
Hekotopble ¢punbtpel MLC npefHasHavueHbl Ana paboTsl B LUMPOKOM fMana3oHe YacToT, B TO BPeMA Kak Apyrue paccumTaHbl
Ha Y3Kyl0 4aCToTy WU MONocy.

3. Tepmudeckasn cTabunbHoCTb: ¢unsTpbl MLC 13BECTHBI CBOE TEPMUYECKOW CTabWbHOCTBIO, YTO O3HAUaeT, yYTo KX
OUAbTPYIOWIVE XapPaKTePUCTVKU OCTAIOTCA OTHOCWTENIbHO MOCTOAHHBIMIA MPW U3MEHEHUM TemnepaTypbl. JTO [enaet ux
NPUTOAHBIMI 1A NPUMEHEHNA B CPeAjaXx CO 3HAUUTENbHbIMU Nepenafamm Temnepatyp.

4. KomnakTHbI pasmep: ¢unbTpbl MLC 1M3BeCTHbI CBOMMM HEOOMbLIMMUA pa3Mepamu. DTO AeflaeT UX MAeanbHbiMK Ans
NPYMEHEHUA B YCNOBUAX OrPaHNYEHHOrO MPOCTPaHCTBa.

5. HanexHoCTb: MHOTOCOMHbIE KepamuyecKrie KOHAEHCATOPbl U3BECTHbI CBOEH HafleKHOCTbIO W JOATVIM CPOKOM CIyX0bl.
OHW YCTONUMBbI K M3HOCY 1 BO3AEMCTBII0 OKPYatoLLer Cpefbl.

6. 061pe 0bnactn npumeHeHns: dunsTpsl MLC WMPOKo NCNONb3yIOTCA B Pa3NnUHbIX 06MacTAX, BKIOUas TeneKoMMyHUKaUuu,
ObITOBYIO M1EKTPOHUKY, aBBTOMOOUNBHYIO 3NEKTPOHVIKY, MEAULIMHCKOE

obopyoBaHye 1 MHOroe Apyroe.

Ounbtpbl MLC BbIMyCKalOTCA B Pa3nnyHbiX KOHGUIYpaUMAX 1 C PasAMYHBIMU 3HAYEHWAMI eMKOCTU ANA YA0BNETBOPeH/A
cneumdnuecknx TpeboBaHMiA NpunoxeHnid. OHM MOTYT WUCMONb30BaTbCA B COYETAHWWM C APYrIMK  3NEKTPOHHBIMM
KOMMOHEeHTaMM, TakUMW Kak WHAYKTOPbI W pe3UCTOPbI, 1A CO3aHUA CNOXHbIX CXeM GUNBTPOB, OTBEYAIOLMX KOHKPETHbBIM
TpebOBaHMAM K GUNLTPaM.

Yro0 TaKkoe naccuBHble GpUIbTPbI FAPMOHNK?

MacCuBHBIN GUALTP FAPMOHWK - 3TO 3MEKTPOHHOE YCTPOMCTBO, MPEAHA3HAYEHHOE ANA YMEHbLIEHAS WA YCTPAHEeH A
FAPMOHVIK B 3M1IEKTPUUECKOM CUrHane. TapMOHVKN - 3T0 JONONHUTENbHBIE CUHYCOMAATbHbIE COCTABNAIOLLME, BO3HMKAOLLIME
Ha 4acTOTax, KPaTHbIX OCHOBHOM YaCToTe B CUCTEME SNIEKTPOCHAOKEHIA. DT FapMOHMKI MOTYT BbI3BaTb Takie Npodembl,
KaK neperpes TpaHChOpMaTopa, MCKaKeHe GOpMbl CUTHANaA, CHXEHE SHEPTOIBGEKTUBHOCTIA 1 3EKTPHUUECKME NOMEXH.

MaccuBHbIA GUALTP FAPMOHMK Ha3blBaeTCA "MacCKBHbBIM', MOTOMY YTO Ana ero paboTbl He TpebyeTca BHELHUIA NCTOYHMK
nUTaHnA. 1A CHUXEHWA YPOBHA FAPMOHMK UCMONb3YITCA NAaCCKBHbBIE KOMMOHEHTbI, TaKMe KaK KOHIEHCATOPbl, MHAYKTOPbI U
pe3ncTopbl. OCHOBHbIE THMbI NACCUBHBIX GUIBTPOB FAPMOHKK BKKOUAIOT B Ce6A:

1. OUABLTP HK3KKX YaCTOT: 3TOT TUN GUILTPa NPOMYCKAeT YacToThl HUXKE OnpefieNeHHOM YacToThl cpe3a, ocnabnas bonee
BbICOKVE 4acToThl. OH MCNONb3YeTCA ANA YCTPaHEeH!A BLICOKOUACTOTHBIX FAPMOHMK, MO3BONAA NPOMYCKaTh TOMbKO OCHOBHYIO
yacrory.

2. OUABTP BbICOKYIX YACTOT: GUIBTP BBICOKMX YaCTOT AEMCTBYET MPOTUBOMOOXKHO QUABTPY HU3KIMX YaCTOT, MPOMYCKas YacToTbl
BblLLE YaCTOTbl CPe3a M 0CAbNAA HU3KKMe YacToTbl. OH CMONb3yeTcA ANA YCTPAHEHNA HU3KOUYACTOTHBIX FAPMOHMK.

3. [onocHo-nponyckatoLLmini GrnsTp: 3TOT GUALTP NO3BOAAET NPOMYCKaTb ONpefeneHHbI AManasoH YacToT Mexay AByMA
yacTotamm cpe3a. lMoneseH ana ycTpaHeHs CneLueUUecKyx rapMoHVIK.,

4. MNonocHo-3arpaxaalownii GUneTp (DEXXEKTOPHBIN): 3TOT GUILTP NpeAHa3HadeH Ana U30MpaTenbHOro ocnabneHus um
OMOKMPOBaHMA OMNpefieNeHHOM YacToThl, HanpyMep, onpeaeneHHoN rapMOHKKU. YacTo ncnonb3yeTca Ana ycTpaHeHus
0C06eHHO NPOBNEMHbIX TAPMOHWK.

IGHEKTVBHOCT NMAaCCMBHOMO GUNbTPA FAPMOHWK 33aBUCUT OT €ro KOHCTPYKLIMM, XapaKTepUCTUK YCTPAHAEMbIX rapMOHIIK
VI XapaKTEPUCTVK 3NEKTPUUECKOW Harpy3kiu. Takvie GUALTPbI YacTo MCMNOMb3YITCA B MPOMbILIEHHBIX U KOMMEPUeCKUX
NPUNOXEHUAX ANA YAYULIEHVA KauecTBa NeKTPOMNUTaHUA 1 YMeHbLIeHUA NPobem, CBA3aHHbIX C rapMOHUKaMI, TaKMX Kak
neperpysku, neperpes 1 nepetow 8 pabote.

Y10 Takoe rapMoHuKN?

[APMOHVIKM B 3NEKTPUUECKOM KOHTEKCTE - 3TO CUHYCOWAATbHbIE KOMNOHEHTbI CUTHaMa, BO3HUKAIOWME Ha YacToTax, KPaTHbIX
0CHOBHOII uacToTe. OCHOBHAA UacToTa - 3T0 OCHOBHaA YacToTa NepUOANYECKOrO CUrHana, Ha KOTOPOit 0bbluHO paboTaeT
3NeKTPUYECKasA CUCTEMA.

[apPMOHMKY MOTYT BbITb PE3YNETaTOM NOMEX MW UCKaXeHUI B GOpMe BONHbI SNEKTPUYECKOTO CHTHaNa.

OHM npeAcTaBAeHbl LEAbIMU  KPAaTHOCTAMM OCHOBHOWM YacTOTbl. [apMOHMKM MOFYT BbI3BaTb HECKONbKO npobnem B
3NEKTPUUECKON CUCTEME, B TOM UMCTE:

1.Harpes v notepu sHepri: rapMOHUKI YBENMUMBAIOT CPeIHEKBAAPATUYHbIE 3HAUEHMA TOKa U HAaNPAXKEHA B NEKTPUYECKON
CUCTEME, UTO NMPUBOANT K YBEIUUEHMIO NOTEPb SHEPrU U HarpeBy Kabenel, TpaHChOPMaTopOB v IPYroro 060pya0BaHMs.

2. VickaxxeHre Gopmbl crrHana: TapMOHMKY MOTYT MCKaxKaTb GOPMY CHTHana, Bbi3biBaA HECUHYCOMAANbHOE HanpsKeHwe.
TN UCKAKEHWA MOTYT MOBNVATL Ha PAbOTy UyBCTBUTENbHBIX YCTPOWCTB, TaKMX Kak KOMMbIOTEPDI, 1 BbI3BaTb Neperpes unm
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HEeMCNPaBHOCTY B 31eKTPOOOOPYAOBAHNN.

3. INeKTPOMarHUTHble NomMexu: [apMOHUKI MOTYT reHeprpoBaTh 3EKTPOMArHUTHbIE MO, KOTOPbIE MOTYT CO3AaBaTb NOMEXM
INA APYrUX 3NEKTPOHHbIX YCTPOWCTB, BbI3biBaA NPOOIEMbI 31eKTPOMArHUTHOM coBMecTUMOCTH (SMC).

4. Meperpes TpaHCOOPMATOPOB: FAPMOHUKM MOTYT Bbi3blBaTb Neperpes TPaHCHOPMATOPOB, CHUXKAA UX CPOK CyxObl 1
PEKTUBHOCTD.

5. HencnpasHocTi 0bopynosaHia: [aQpMOHVKI MOTYT BAMATL Ha paboTy 31eKTPO0bOPYN0BaHUA 1 ABMUTaTENel, UTO NPUBOAUT
K HEONTUMANbHOM paboTe, CHKEHUIO SGOEKTUBHOCTY 1 Boflee YaCTbIM NONOMKAM.

[ins peleHys 31X Npobnem yacto HeOOXOAVMO MCMONb30BaTb GUNBTPbI, KOHAEHCATOPbI ANA KOPPeKUMu Ko3dduLeHTa
MOLLHOCTI 11 [ipyriie YCTPOCTBA /1A YCTPAHEHVA UMM YMEHbLUEHUA FaPMOHVK B 3MeKTprUeckmx cuctemax. CraHaapTbl
W TeXHUYeCKMe PYKOBOACTBA YCTaHABAMBAIOT [OMYCTVMblE Mpefenbl rapMOHWK B PacnpefenuTeNbHbX ChcTeMax v AakoT
pekomeHzaaLmMm no paboTe ¢ rapMoHUKamm1 Ans 0becneyeHns BbiCOKOTO KauecTBa 311eKTPOCHAbKeHNS.

YT0 TaKoe cTteneHb 3awuTbl IP21 n IP54?

IP21 - 370 KnaccudurKauma, KoTopas ABAeTCA YacTbto Koaa IP (Ingress Protection),

MCNOMb3YeMOro 1S Knaccudunkaumm v onpeaeneHmna CTeneHu 3alluTbl KOpryca Unm 3eKTprUYecKoro yCTponcTaa
OT NPOHVKHOBEHNSA

TBEPAbIX YacTuL 1 BoAbl. AbbpeBmaTypa "IP" o3HauaeT "Ingress Protection’, 3a Helt crefytoT ABe UMdPbI Mnv GyKBa
n umdpa.

B cnyyae c"IP21" umdpa "2" 03HauaeT 3almTy OT MPOHUKHOBEHNA TBEPAbIX YacTuL, a Umdpa "1" - OT NPOHVKHOBEHWA
Kanenb BOfbl.

BOT YTO 3TO 3HAUUT B AETaNAX:

1. 3awmTa OT TBepAblX YacTvll (HauanbHasa umdpa 2): umdpa '2' yKasblBaeT Ha TO, UTO KOPMYC MW YCTPOWCTBO
MMeeT OrpaHUYEHHYIO 3aLMTy OT MPOHWUKHOBEHWUA TBEPAbIX YacTuL AnameTpomM bonee 12,5 MUNIMMETPOB. ITO
03HayYaeT, YTo NpeaMeT 3alUMLUIEH OT TBEP/bIX OOBEKTOB 3HAUMTENIBHOMO Pa3Mepa, TakMX Kak masblbl Unv apyrue
OTHOCUTENBbHO KPYMHbIe YacTULib.

2. 3awwTa ot Bofbl (nocnearas undpa '1): umdpa '1' yKasbiBaeT Ha TO, UTO KOPMYC WAW YCTPOMCTBO 3alluileHbl OT
NPOHVKHOBEHMA MafaloWVX BepTHKaNbHbIX Kanesb Bofbl. OAHaKO OH He cumTaeTca abCconioTHO HeMPOHMLAEMbIM 1A BOADI.
B uenom, cteneHb 3amntsl IP vcnonb3yeTca ana KnaccudrKkaLlmm 3N1eKTpUYeCKoro 1 3f1eKTPOHHOro 060pyA0BaHA
1 obecrneyeHna ero NPUrofHOCTN A1 KOHKPETHbLIX MpuMeHeHun 1 cpef. Knaccudumkauma IP21 o3HavaeT, yto
YCTPOWMCTBO MMEET OrPaHUUEHHYIO 3alnTy OT MPOHUKHOBEHWA KPYMHbIX TBEPAbIX YacTWLL M Kanefb BOAbl, HO
He MOAXOAMUT [ANA YCNOBWIA, B KOTOPbIX OHO MOXeT MoABepraTbCA BO3AENCTBMIO BAArA UM 3HaUUTENbHbIX OpbI3r
Boabl. CreneHb 3awnThl IP MoxeT BapbupoBatbca oT "IPO0" (oTcyTcTBMe 3awmThl) o "IP68" (nonHasa 3awmta OT
MPOHWUKHOBEHNA MBIV U MOTPYKEHWA B BOAY).

Knaccnoukauma IP54 asnaeTca vacTbio koga IP (Ingress Protection), mucnonb3yemoro Ana knaccudukaumm un
onpeAeneHna CTeneHn 3almnTbl KOpryca Uam MeKTPUYeCcKoro YCTPOMCTBA OT MPOHUKHOBEHMA TBEPABIX YacTUL U
Bofbl. AbbpeswaTypa "IP" 03HauaeT "3allMTa OT MPOHMKHOBEHNMSA', 33 KOTOPOIA CleAytoT fBe LdpbI.

B cnyyae IP54 undpa "5" 03HauaeT 3aWmTy OT MPOHUKHOBEHMA NblN UM TBEPAbIX YacTuu, a umdpa "4" - 3awmTy ot
NPOHVKHOBEHNSA Karneslb BOAbl. BOT UTO 3TO 3HaUWT B AeTansx:

1. 3aWwmTa ot TBEPAbIX YacTuLl (HauanbHasa umdpa '5): umdpa '5' 03HauaeT, UTo Kopnyc WamM YCTPOWCTBO MMeeT
[OCTAaTOYHO HafeXHYI0 3alMTy OT MPOHUKHOBEHMA Mblan. OH CUMTaeTCA AOCTaTOUYHO 3alUMLIEHHBIM OT TBEPAbIX
4acTuL, 3HAUMTENBHOrO pa3mMepa.

2. 3awmnTa o1 BoAbl (Mocnefnasa undpa '4): umdpa '4' ykasbiBaeT Ha TO, UTO KOPMYC UM YCTPOMCTBO 3allMLLEHbl OT
6pbI3r BOAbI CO BCEX CTOPOH. OfiHaKo OH He ABNAeTC abCoMOTHO HEMPOHKMLGEMbIM AN BOADI.

Knacc 3awmTbl IP54 roBOpWT O TOM, YTO YCTPOMCTBO AOCTATOUHO YCTONUMBO K MOMaaHWIo MbIIV M MOXET BbliepaTb
6pbI3rv BoAbl C Pa3HbIX CTOPOH, HO He MOAXOAUT AJIA NOrPYKEHUA B BOAY WM SKCTPEMANbHO BaXHbIX YCOBUNA.
STa KnaccMduKauma xapakTepHa Afa dMeKTPOHHbBIX YCTPOWMCTB, KOTopble GyayT MCMONb30BaThCA B Cpeae, rae
BO3MOXeH HEKOTOPbI ypOBeHb BO3AEWCTBMA BNArK UV MbiW, HO He NoABepKeHbl IKCTPeMasbHbIM MOroaHbIM
YCNOBUVAM UAN NOFPY>KEHNIO B BOAY.

Yro npepcraBnsaioT coboir Bbiknioyatenu ABB SACE EMAX 2?

Boikntouatenm ABB Emax 2 - 3T0 BbICOKOBOJbTHbIE I1EKTPUYECKME KOMMYTALMOHHbIE 1 3aLMTHbIE annapaTbl, BbinycKaemble
KomnaHvelr ABB, n3BecTHbIM npou3BoaMTeNeM 3nekTpoobOopyAOBaHMA. ITW  BbIKOYATENM NpefHa3HaueHbl AnA
obecneyeHna HaaeKHOM 3aLUKUTbl 1 YNPaBNeHNsA BbICOKOBOMBTHBIMY I1EKTPUUYECKMI CETAMM 1 UCTIONB3YIOTCA B LWIMPOKOM
CNEeKTPe MPOMBILAEHHDBIX 1 KOMMEPUYECKIX MPUAOXKEHNIA. BOT HEKOTOPbIE 13 OCHOBHbIX XapakTepUCTK BbikoyaTenein ABB
Emax 2:

1. Bbicokoe HanpskeHve: ABTomaTndeckrie Bbikmiouateny ABB Emax 2 npefHasHayeHbl Ana paboTbl B BbICOKOBOMBTHBIX
SNEKTPUUECKUX CETAX, Kak MPaBUNO, NPy HanpsxeHu cebile 1 KB (kunosonbTa) 4o 36 KB v bonee.

2. 3aluTa OT neperpysku no TOKy: ST aBTOMAaTUYeckvie BbiKiouaTenu obecreuriBaloT 3almTy OT CBEPXTOKOB, KOTOpas
HeobxoavMa ANA NpefoTBPaLLEHNA NOBPEXAEHNA I1eKTPO0OOPYAOBAHNA 1 3aLLMTLI INEKTPUYECKO CUCTeMbl OT COoeB.

3. MoaysbHocTh: Emax 2 yacto 6biBaloT MOAY/bHbIMM, UTO O3HAYaeT, UTO OHW MOTYT ObiTb HACTPOEHbI B COOTBETCTBUM C
KOHKPETHbIMYV NOTPEOHOCTAMY NPUNOXKeHUA. ITa GyHKUMA obecneymsaeT 6onbLUyt TMOKOCTb NPU YCTaHOBKE 1 OOHOBNEHNN.
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4. MOHUTOPUHT 1 KOMMYHVIKaLIA: MHOTVIE BEPCIM aBTOMATUYECKKX Bbiktovatenein ABB Emax 2 ocHaLLeHbl BO3MOXHOCTAMM
MOHWUTOPVHIA 1 CBA3M. JTO MO3BONAET OOHAPYXMBATb M CO0OWATh O JIOObIX aHOMaNUAX B 3NEKTPUYECKON CcucTeme U
obneryaeT ANCTaHUMOHHOE YNPaBNeHNEe U KOHTPOSb.

5. Bbicokas 0TKM0ualoLas CnocobHOCTb: aBTOMATUUeCKIe BbIKoUYaTenn Emax 2 MMetoT BbICOKYI0 OTKI0UatoLL Y10 CNOCOOHOCT,
UTO 03HaYaeT, UTO OHW CMOCOOHbI DE30MACHO NPEePbIBATL OOMbLLLNE INEKTPUYECKIIE TOKM.

6. [lepefoBble  TexHoMoOrMM: Ha caliTe  MCMOMb3YIOTCA  NepefjoBble  TexHonorny, obecnedyvBaloliie  BbICOKYIO
3HePro3dGeKTNBHOCTb W HAAEKHOCT PABOTHI. ITO MOMOXET COKPATITL MOTEPH SHEPTAV U MOBBICTL HAAEKHOCTb YCTaHOBKM.
ABTOMaTMyYeCKMe BbikMtoYaTenn ABB Emax 2 WwrpoKo MCNonb3yoTcA B PasinyHbiX OTPACAX, BKAKOUAA NPOMBILIEHHOCTb,
SHepreTuKy, TPaHCMOPT W MHOrMe Apyrue, rae HeobxoaMMa HafexHad 3aluuTa ¥ ynpasneHue BblCOKOBOBTHbIMM
anekTpuieckumin cetami. OHM BbINYCKAIOTCA B PasfNyHbIX BapuaHTax AnA YAOBNETBOPEHUA Pa3nuuHbIX TpeboBaHUN K
NPUMEHEHNIO.

besrpannuHoe kauecTro. lepefoBOW VHTENNEKT, HENPEB30OMAEHHAA TOUHOCTb Ha PbiHKe, OTKPbITble nepexntodatenn SACE
Emax 2 nepeonpeaensioT CTaHAapThl B 0Tpacni. PazpaboTaHHble 1 Npou3BeAeHHble B /Tanni, OHY eAMHCTBEHHbIE 3aLMLiaIoT
IMeKTPUYECKIe Lienu 1 06ecneynBaioT HenpPeB30MAEHHYI0 TOUHOCTb M3MEPEeHWI IaKe NMPY MUHUMATbHBIX OTKIIOHEHUSAX.

VX cnbHbIMK CTOPOHaMK ABASIOTCA YMHBIA pacuenuTens 3almtsl Ekip Touch v npepBapuTensHO HaCTPOEHHbIE NOTWKM
ynpaBneHa 1 nepeknioueHns Harpysky, He Tpebylolive BHelWHVx BNokoB ynpasneHus. Kpome Toro, obecneuvisaerca
OT/IMYHAA CBA3b: 0BMaYHan MHTerpaLma C CUcTeEMaMn UHTENNEKTYanbHbIX pacnpefenuTentHblX ceTell N03BONAET YNpPaBaATh
NaHHBIMK B CIIOXHbIX NPOeKTax ¢ nomMotbto nnatdopmbl ABB AbilityTM Energy and Asset Manager. 910 Hovepa coBeplieHCTaa
HALLMX OTKPbITbIX BbIKNoYaTenen SACE Emax 2:

1.6300 A: Kak MaKCManbHbI pasmep.

2.1 N0Nb30BaTENBCKNI ONbIT: OAMHAKOBBIN 1A BCETO aCCOPTUMEHTA.

3.0,4% oT In, KaK MUHMMANbHBbIA MOPOT CUNTLIBAHUA MPY U3MEPEHUAX TOKa.

4. ToyHocTb 1% no aHeprm v 0,5% no Toky.

5.-30 % BpemeHw, 3aTpayeHHOro Ha MPOBOAKY.

6.- 15 % BpemeHV AnA BbINMONHEHWA YCTAHOBKM.

ABB SACE EMAX2

Yro Takoe $pazoBbiin caBur?

«(Da30BbI CABUM» B 3NEKTPUUECKOM WK OM3MYECKOM KOHTEKCTE O3HAuaeT 3aflepXKy WM onepexeHvie Mexay [AByMA
NeproaNYECKUMY BENUUMHAMM, TaKUMU KaK HanpsXeHne 1 TOK B NeKTPUUECKO Lenu, Wiu Mexay AByMA BOMHamu. Ta
3afiepXkka MOXeT ObITb M3MepeHa B yrnax unu Bo spemeHn. Bot bonee nogpobHas nHdopmaums:

1. Da30BbI CABUM B 2MEKTPUYECTBE: B INEKTPUUYECKOM KOHTEKCTe yron cagura $a3 npeacTaBaseT coboil 3aaepKy wam
onepexeHue mexzay GOPMOI BOMHbI HANPSAXeHNA 11 GOPMOIA BONHbI TOKa B LENY NepemMeHHOro Toka. TOT Ga3oBblid CABKT
BbI3BaH HanMyMem B Lenu PeaKTVBHBIX M1IEMEHTOB, TakUX Kak UHAYKTUBHOCTL (L) u emkocTb (C). B uucto pesncTusHoil
veanbHOM Lenu HanpseHue 1 TOK HaxoAATCA B da3e, T.e. pa30Bble CABUTM OTCYTCTBYIOT.

OfHaKo B NPUCYTCTBUM PEAKTUBHBIX KOMIMOHEHTOB MPOUCXOAUT CABMM $a3. ITOT Ga3oBbIil CABUM MOXKET ObiTb BbIpaXeH B
rpagycax unu paguaHax.

2. 0a30BbI CABNT Mex[y BOMHaMU: B GU3nKe BOAH Ga3oBbI CABMIM O3HAYAET 3aAePXKKy WM OnepexeHvie Mexay AByMA
BOMHaMM C OAMHAKOBOW YacTOTOM. 3TO MOMeT OblTb CBA3aHO C PasNMuMAMK B HauanbHOW (ase BOMH UMM B CKOPOCTM
VX pacnpocTpaHenuna. MasoBblii CABUT MeXy BOMHAMV MOXET BAWATb Ha WHTEPOEPEHUMIO Mex[y HWMM, CO31aBad
KOHCTPYKTVBHbIE VI AECTPYKTUBHbIE MHTEPdEPEHUMOHHbIE ABNEHNA.

3. MpumeHeHvie: Ga3oBbli CABUT BaXeH BO MHOTVX 00MACTAX, BKMOUAA INEKTPOTEXHUKY, INEKTPOHUKY, 3BYK, ONTUKY 1 Aipyrie.
Hanpumep, B ayanoTtexHrike $pa3oBblil CABUT MEXY ayAroCUrHanamy MOXeT Bbi3BaTb NPobnembl C OTMEHON 1N 06paTHOM
CBA3bI0. B onTuke $pa30BbIf CABMM MEXAY CBETOBBIMM BONHAMU MOXKET BAVATH Ha NOAAPU3aLMI0 CBETa.

4. Koppekunsa $a3oBoro CABMra: B HEKOTOPbIX Cyyasx, uTobbl MOBLICUTL IGHEKTUBHOCTL WM K3bexaTb npobnem,
HeOOXOAMMO CKOPPEKTMPOBATL UMK KOMMEHCMPOBATL Ha30BbIA CABUT MEX /1Y HaNPAKEHNEM U TOKOM B 3EKTPUYECKON LiemnM.
TO MOXHO CAienaTh C MOMOLLbIO TaKMX YCTPOCTB, Kak KOHAEHCATOPbI U MHAYKTOPbI, YTOObI COaNaHCMpoBaTh PEaKT/BHYIO
VI PE3VCTVBHYIO Harpy3ky B Lenu. Da3oBblii CABUT - KiloUeBOe MOHATME AN1A NMOHUMAHWA Leneil nepemMeHHOro ToKa, BOJH
VM APYrviX NepUOAMYecKnX ABNEHWIA. 3HaHWe cTeneHn (Ga3oBOro CABMra Mex/y PasfinuHbiMK CUrHanamm Wav BOSHaMM
HeobX0AMMO ANA NPOEKTNPOBAHUA 1 aHANM3a SNEKTPUUYECKIMX W SNEKTPOHHBIX CXEM U CHCTEM.



Yro Takoe HanpsaxeHue?

HanpsxeHue - 3T0 Mepa WMHTEHCMBHOCTW 3NEKTPUYECKON CUMbl UnK Pa3HOCTY MOTEHLMANOB MEXAY [ABYMA TOUYKamu B
IMEKTPUUECKOV Lieni. TO OfIHA U3 OCHOBHbBIX JMEKTPUUECKKX BENUUMH, KOTOpasa obbluHO 0bo3Hauvaetca B Bonbrax (B).
HanpsaxeHue npeactasnsaer coboi "AasneHune" 3neKTpruyecTsa B MEKTPUUECKON Lienu U OTBEYaeT 3a [BVKEHME MoToKa
IMEKTPUYECKIIX 3aPALOB, T.e. 91EKTPOHOB.

BoT HekoTopble KntoueBble CBEAEHNIA O HANPAXKEHUM:

1. EAVHMLDBI M3MepeHnia: HanpaxeHue namepaetca B Bonbtax (B). OnnH BonbT npeactasnaeT cobolt pa3HOCTb NOTEHUMANOB,
PaBHYI0 OAHOMY [IPKOYJTIO SHEPrUU Ha OAUH KUNOTPamMM 3NeKTPUYECKOro 3apasa.

2. Pa3HOCTb MOTEHLMANOB: HanpAXeHe NpeAcTaBAAeT Cob0M Pa3HOCTb INEKTPUUECKIIX NOTEHLMANOB MeXAY ABYMSA TOUKaMM
B Llen. 3Ta pa3HOCTb NMOTEHUMANOB OTBEYAET 3a NepeMellieHVe INeKTPUUECKOro 3apaza U3 OAHON TOUKY B APYTyIO.

3. MocTosHHoe 1 nepemeHHoe Hanpsxere: CyluiecTByeT ABa OCHOBHBIX TUMa 3NEKTPUYECKOrO HaNpsKeHNA: NOCTOAHHOe
(DC) 1 nepemenHoe (AC). MocToAHHOE HanpAXeHMe Hen3MEHHO BO BPEMEHK, B TO BPEMA Kak MepemeHHOe HampsxeHue
NeproANYECKM MeHsAET HanpasneHue.

4. VICTOUHMKI HanpaxeHns: VICTOUHMKL HanpAXeHWaA - 3TO YCTPOWMCTBA, obecneunBatoLlme NOCTOAHHYIO UK NepemeHHyto
Pa3HOCTb 3MEKTPUYECKMX MOTEHLMANoB. batapen 1 reHepaTopsl ABAAIOTCA MPYMEPAMI ICTOYHUKOB HAMPAXEHUA.

5. 3akoH Oma: HanpseHue - 370 0AnH 13 GakTopOB, BAMAIOLLMX Ha CHAlY I1eKTPUUECKOrO TOKa B LieMnU, KOTOPbIF onvcbiBaeTca
3akoHom Oma. CornacHo 3ToMy 3akoHy, cuna Toka (1) B Uenu npAMO MponopuUMoHanbHa HanpsxeHuio (V) u obpaTtHo
nponopumnoHanbHa conpotrsneriio (R), te. [=V/R.

HanpmeHme ABNAETCA OfHON 13 OCHOBHbBIX BEAWYMH B NEKTPUYeCKmx Lenax n HeobxoanMo Ana MNPaBuUIbHOTo NUTaHWA
Z pa6OTbI INEKTPOHHbIX yCTpOVICTB n 3ﬂeKTpOO60py£lOBaHVIﬂ. [ToHnMaHKe HanpAXkeHna MMeeT pellatollee 3Ha4dyeHne and
NPOEKTUPOBAHNKSA, O6Cﬂy>Kl/IBaHl/Iﬂ M noncka HeVICFIpaBHOCTeI;I B INEKTPUYECKUX U SNEKTPOHHbIX CUCTEMAX.

Yro Takoe neperpyska?

TepMmuH "neperpyska” 8 3NeKTPUYECKOM WK SNEKTPOHHOM KOHTEKCTE O3HAYaeT CUTYaLMIo, B KOTOPOW YCTPOWCTBO, Lenb
VAV KOMMOHEHT MoslyyaeT TOK AW MOLHOCTb, MPeBbIlaloLIve Te, Ana KOTOPbIX OHO OblI0 pa3paboTaHo WK KOTOPblE OHO
CNoCcobHO 6e30MacHo Bblaepxarh. eperpy3ka MOXET UMETb HECKOMBbKO MPUUMH 1 MPUBECTY K NOTEHLMANbHO OMaCHbIM
npobnemam. BoT BaxHas MHbOpPMALWA O neperpyske:

K pacnpocTtpaHeHHbIM NpryrHam neperpy3ku OTHOCATCA:

1. MepeHanpsxeHne: 6onee BbICOKOE, YeM OXKUAAETCA, INEKTPUUECKOe HanpsKeHe MOXET Bbi3BaTb neperpysky, 0cobeHHo
eCnV NOAKMIoYEHHble YCTPOMCTBA He 3aLUMLLEeHb! YCTPOMCTBAaMY 3aLUNTbl OT NepeHanpAXeHUs, TakMMM Kak MONHMEOTBOADI.

2. lNeperpy3ka no Toky: MpeBbilieHne ToKa, NPOTEKAIOWEro Yepe3 KOMMOHEHT WK LieMb, MOXET NPUBECTM K neperpesy U1
NOBPEXAEHMIO. DTO MOXET MPOV30MTH 13-33 KOPOTKOTO 3aMblKaHWA, BbIXOAA M3 CTPOA KOMMOHEHTOB UMM HaMepeHHOM
neperpy3ku (Hanprmep, NOAKMOUYEHA CIINLKOM 6OMbLIOrO KONMYeCTBa YCTPOCTB K OAHOM Lienw).

3. Upe3vepHas Harpyska: NoAKsoUeHne CNWKOM 60MbLIOTO KOMMUEeCTBa YCTPOWCTB v 060PYAOBAHUA K INEKTPUYECKON
Lienu MOXeT NPeBbICUTb ee HOMWHASbHYI0 MOLLHOCTb 1 Bbi3BaTb Neperpys3ky.

JddekT neperpysku:

4. [Neperpes: MNeperpy3ka MOXeT NPMBECTV K Neperpesy Kabene, 3NeKTpryeckux KOMMNOHEHTOB U YCTPOWICTB, UTO MOXET
NPVBECTY K BO3rOPaHWIO M HEOOPATVIMOMY NOBPEXAEHNIO.

5. CokpallieHne cpoka Cr1yx0Obl: MeperpeB U HanpsxeHue, Bbi3BaHHbIE Meperpy3koi, MOryT COKPaTUTb CPOK CIyxObl
INEKTPUUECKIIX U INEKTPOHHBIX KOMMOHEHTOB.

6. HevicnpaBHOCTI: NPV AnUTENbHON Neperpy3ke INeKTPOHHbIE N SNeKTPUUECKr e KOMNOHEHTbI MOTYT BbIATY 113 CTPOS, He
noAaasanch PEMOHTY.

7. [NoTepa 3GOEeKTBHOCTA: NOCTOAHHbIE NEpPerpy3KM MOryT MPUBECTM K noTepe dHeproddGeKTMBHOCTU U yBEAUYEHIIO
IKCMTyaTallMOHHbIX PACXOAOB.

Bo m3bexaHvie neperpy3ski Heobxoammo cobmioaatb TPeboBaHNA K TOKY 1 HAaNPsXKEHMIO INEKTPUYECKIX YCTPOWCTB U Lienei.
cnonb3oBaHMe 3alWKUTHBIX YCTPOICTB, TakUX Kak MPefoXpaHUTeNy, aBTOMATMUECKMe BbIKMIOUATeN U CTabuimsatopbl
HaNpPSXeHWs, MOMOXET NPeAoTBPATUTL UMK OTrPaHUUMTL Yilepd, Bbi3BaHHbIA neperpy3kamu. Kpome Toro, BaXKHO NpasusibHO
pacnpefenuTb Harpysky u obecneunTb 6e3omacHoe ynpaBfieHue 3S1eKTPUUeCTBOM B [OMax, Ha NPeanpuatmax v B
NPOMBILNEHHOCTH, YTOObI M36eXaTb ONACHbIX CUTYaLWIA.

Yro Takoe 3akoH Dypbe?

3akoH Qypbe - 370 QyHAAMEHTaNbHbIN MPUHLMN TEPMOAVNHAMUKM 1 TENNONPOBOAHOCTM, KOTOPbLIV ONWCHIBaEeT
pacnpocTpaHeHvie Tenna yepes npoBOAALMIA MaTepuran. ITOT 3aKoH Obin chopmynmnposaH Kozedom Dypbe,
bpaHLUy3CcKM MaTeMaTVKoMm U1 dr3mKom, B 1822 rofy. 3akoH Dypbe 4acTo MCMONb3yeTcA AN1A aHanv3a TernnoBbix
MOTOKOB M MPOrHO3MPOBaHNA V3MEHEHNA TeMNepaTypPbl B KOHCTPYKLMM U OObeKTe C TeYeHnem BpemeH M.

3aKkoH Qypbe racnuT cnegyoLee:

Tennosom notok (Q) yepes mMaTepvan NPAMO MPOMOPLMOHANEeH MIoWaan nonepeyHoro cevyeHna (A), yepes
KOTOPYIO PacnpOCTpaHAeTCA TEMNO, pasHuLie TemnepaTyp Mexay AByMA CTOpoHamn MaTepurana(AT) n obpatHomy
3HaYEeHWIo paccToAHKA (d) Mexay STUMM ABYMA CTOPOHaMU:

Q=-k*A*AT/d

rae:
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- Q - TennoBoit NOTOK (B BaTTax, BT) uepes matepuan.

- A - nnowaab nonepeyHoro ceyeHa, Yepes KOTopoe PacnpOCTPAHAETCA Tenso (B KBafpaTHbIX MeTpax, mA).

-AT- 370 pa3Hu1La TemMnepaTyp Mexy AByMA CTOPOHamK MaTepuana (B rpagycax Lienbcus, °C nnn 8 kenbBuHax, K).

— d - 370 paccToAHMEe Mex[y ABYMA CTOPOHAMM MaTepUana, Yepes KoTopble NPOVUCXOAUT TEMIONPOBOAHOCTL (B METPAX, M).

- k - TennonpoBogHOCTL MaTeprana (B BaTTax Ha MeTp Ha KenbauH,W/(MAK)).

3akoH Qypbe npeAcTaBAseT cobol ypaBHeHWe, onuvchiBatollee pacrnpocTpaHeHye Tenna Yepe3 NpoBOAAWMIA Matepuan,
Hanpumep, TBepaoe Teno. Yem bonblue pasHrLa TemnepaTyp Mexay ABYyMA CTOPOHaMU MaTepuana, Tem 0ofiblle TenaoBoi
NOTOK. B TO ke Bpems, Yem Bbillie TeNoNPOBOAHOCTL MaTepuana, Tem ferye Temnno pacnpoCcTpaHAeTCA Yepes Hero.

3akoH Dypbe NPUMEHAETCA B CaMblX Pa3HbIX CUTYALMAX: OT TEMI0BOIO pacyeTa 3MeKTPOHHbIX YCTPOCTB 10 MPOrHO3MPOBaHMA
HarpeBa Wny OXNAKAEHWA 3[aHUA U aHanM3a PacnpoCTpaHeHWs Temna B MPOMbIWNAEHHbIX npoleccax. Obecneynsaet
dyHAAMEHTaNbHYI0 OCHOBY [N1A MOHUMAHWA 1 YrpaBaeHya TenaonpoBOAHOCTBIO B PA3NIMUHbBIX KOHTEKCTAX.

Y70 Takoe MUKPOCOOM B NOAaUE SNEKTPOIHEPIN?

MwuKpocbom nuTaHMa - 3T0 KOPOTKME, OYeHb ObICTpble nepebor B nofaye dMeKTPO3HePriu, KOTopble 0ObIYHO AMATCA
MeHee CeKyH[bl. TV COObITWA MOryT NOBAMATL Ha GecnepeboiiHyio paboTy 3neKTpoceTn, HO O0ObIYHO OHU HACTOMBKO
KPaTKOBPEMEHHbI, UTO MHOTIE M0 MOTYT He 3aMeTUTb Mx Oe3 TulatenbHoro HabmoaeHnA. OAHaKO OHK MOTYT OKa3blBaTb
CYLIEeCTBEHHOE BNUAHYIE HA UYBCTBUTENbHbBIE INEKTPOHHbIE YCTPONCTBA.

3TV MUKPOCOOM MOTYT BO3HMKATb MO HECKOMBbKIM MPUUYMHAM, B TOM UCTe:

1. Mpobnemsl B 3neKTpoCceTy: KonebaHWa HaNpPAKEHNA WY BPEMEHHbBIE Neperpy3K1 MOryT Bbi3BaTb MUKPOCOON.

2. ATMOChEPHbIe ABMEHVIA: MONHUA UAW Apyrie aTMOChepHble MOMEXM MOTYT Bbi3BaTb KpaTKOBPemeHHble nepebou B nofaue
INEKTPOSHEPTUN.

3. MaHeBpbl B 3/1eKTpOCeT: TeXHUYeCKoe O0CITYXMBaHUE, PEMOHT WU NepekioueHns B 3NeKTPOCETU MOTyT Bbl3BaTb
MVKpocOou.

4. BpemeHHble cOovi B paboTe aneKTpruyeckix KOMNOHEHTOB: NPOGIeMbl C KOMMOHEHTaMU 3NEKTPUUECKIX MOACTAHLMIA Ui
JIMHUIA 311eKTponepeay MoryT Bbi3blBaTb KpaTKOBpemMeHHble nepebon B pabote.

Mwkpocbou MOryT MoBNMATbL Ha UyBCTBUTENbHbIE 3MEKTPOHHbIE YCTPOICTBA, TaKMe Kak KOMMbIOTEPbI, CEPBEPb], CeTeBoe
obopynosaHyie, UyBCTBUTENbHAA TEXHWKA W ApYrie YCTPOICTBA.

Kpome Toro, OHM MOTyT Bbl3biBaTb NPOGEMbI C HAAEKHOCTBIO B CUCTEMAX aBTOMATUUYECKOTO YNPaBAEHs 1 NPOMbILLIEHHOM
obopynoBaHN.

Yrto Takoe orpaHnuyuTenu nepeHanpsxeHns Surge PROTECTION knacca l n lI?

OrpaHnunTenyt nepeHanpsmKeHus, Wiy yCTPOWCTBa 3aluTbl OT nepeHanpsaxeHna (OlMH), - 310 ycTpoiicTea,
npeAHasHaveHHble AnA 3alMThl SMEKTPOHHbBIX NPUOOPOB 1 c1cTem OT nepeHanpsxeHus. ONH knaccnduumpyiotca
B 3aBMCUMMOCTM OT MX CMOCOBHOCTY BblAEPXMBaTb PasfnuHble KaTeropun nepeHanpsxeHnin. OCHOBHbIE Knacchl
OlNH - knacc | v knacc I, Kaxabli 13 KOTOPbIX NPeAHasHauveH Ana 6opbobl C onpeaeneHHbIMN MCTOYHMKAMM CKaYKOB
HanpAXKeHA.

1. Knacc [ (OMNMH ypoeHa 1): 31v OMNMH npefHasHaueHbl Ana 60pbObl C NPAMBIMIA CKaYKaMy HaNPAXEHA, BbI3BAHHBIMM
MonHVen. OHW yCTaHaBMBAOTCA Nepes; OCHOBHOW 3MeKTPOYCTaHOBKOW, B TOUKE BXOAA 3NEKTPOMUTAHVA B 34aHNe
(Touka Bx0ofa). VIx OCHOBHasA posb - 3aliMTa OT BHELHKX NepeHanpmKeHN aTMOCHEPHOTrO MPOUCXOXKAEHWIA, TaKX
KaK npAmMble yaapbl MOSTHAW.

2. Knacc Il (OFNH yposHa 2): ONH knacca 2 npeaHasHadeHbl Ana 60pbObl C KOCBEHHBIMK NepeHanpaxeHAMM 1
CKauykaMm HanpsKeHWA BHYTPEHHErO MPOUCXOXAEHNA, HanpKUMep, BO3HVKAOWMMY B pe3ynbTaTe nepeboes man
NepeKItoUYeHN B SNEKTPOCETN.

OBbIYHO OHW YCTaHABMMBAIOTCA Meper 3NeKTPOHHbIMY YCTPOMCTBaMU WA YyBCTBWTENbHBIM 0BOPYAOBaHMEM,
3alMLLanA OT CKAYKOB HaMPXKeHWsA, KOTopble MOTYT MCXOANTb OT BHYTPEHHEN U OBLLeCTBEHHON SMeKTPOCETH.

CoBmecTHan yctaHoBka OMH knacca 1 m 2 obecrneunBaeT KOMMAEKCHYIO 3alUUTy OT PasvMuHbIX UCTOYHUKOB
nepeHanpsxeHrs, 3GOeKTNBHO 3aLMLLasn BCIO MeKTPOCKCTEMY 3aHNA. Tako MHOrOYyPOBHEBbIN MOAXO[ K 3aLuTe
OT NepeHanpAXeHuin N03BoNAET NPefOTBPaTUTL NOBPEXKAEHVIE SNEKTPOHHDBIX YCTPOUCTB 1 NOBLICUTL HAAEKHOCTb
3NEKTPUYECKMX CUCTEM.

BaXHO OTMETUTb, UTO 3alyWTa OT NepeHanpPiKeHUa AOMKHA ObiTb KOMANEKCHOM 1 UHTErPYPOBAHHOM, C y4eTom
YCTAHOBKM YCTPOCTB KNacca 1, knacca 2 v, npu HeobxoamMmMocTy, knacca 3 ONMH (a1 3alnTbl OTAENbHbIX YCTPOMCTR).
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lapanmusa Ha GEKO
cocmaansem 2 200a

C BO3MOXHOCMbIO
npoodneHus 0o 10 1em

oT Komnanuu ESE ENERGY - npeaHa3HaYeHHbIN
IHBEPTOPOB 1 HACTEHHbIX H/I0KOB 1715 3aPAAKM SNEKTPOMOONEN.
DoTO3NEKTPHYECKME CCTEMbI CETOAHA ABMAITCA KIOUEBbIM KOMNOHEHTOM NMPOU3BOACTBA BO30OHOBIAEMON SHEPIN.
OpnHako ux HopmManbHoe GYHKLMOHMPOBaHUE MOXeT ObiTb HapYLWeHO NafieHem HanpskeHna (HU3Koe HanpsxeHue) ynm
nepeHanpsXeHrem, 4To MOXET NPUBECT K COOAM V/Wn NpepbiBaHio paboTbl MHBEPTOPOB (OOKMPOBKA MHBEPTOPOB).

JTa HpO@J’IeMa npnBoanT KNOTepe NPOV3BOACTBa SHEPIUN, HeyﬂO@CTBaM ONnA Bnagenbues HDGLLHDI/IHTMI;I M NOTEHUMaTbHOMY
NOoBPEXAEHNIO n/vnm 6HOKMpOBKe CaMNX NHBEPTOPOB.

Geko - 310 MHHOBaUVOHHOe pelueHre KomnaHuu ESE Energy ana ctabunu3aumy HanpskeHus B GOTOINEKTPUYECKIX
cucTemax.

310 nepefoBOli CepBOMEXaHNYECKMIA CTabUNM3aTOP, KOTOPbIA HEMPEPBIBHO M TOUHO PEryAMpYeT HanpsxeHue B CeTy,
obecneynBas npasusbHyl0 paboTy MHBEPTOPOB M OMTHMM3MPYA MPOM3BOACTBO GOTONEKTPUUECKOW 3HEpriy, n3beras
c6oeB 1/unv ocazHbix 6NIOKMPOBOK VHBEPTOPOB.

[omumo (bOTOSJ'IeKTpI/MECKVIX cuctem, Geko MOXKeT MCMonb30BaThCA B LLIPOKOM CreKTpe I'IpVIﬂOH(eHVIVI,
BK/TtOYaA:

3alMLIAeT CTaHLUWK 3aPAKN 3NeKTPOMObBUAe (HacTeHHbIe HOKChI) OT
NOBPeXAEHNI, BbI3BaHHbIX KONebaHnAMK B ceTu, obecneunsan 6e3onacHyio 1 3GGeKTUBHYIO 3apAaKy
aKKymynAaTopos asTomobunen. Geko nossonsaet n3bexatb HEMOMHOM NOA3APAIKN SNeKTPOMObUEN.

obecneunBaeT CTabUNBHOCTb  HAMPAXKEHVS B MPOMbILLIIEHHbIX
YCINOBUSAX, UyBCTBUTENbHbBIX K KONEOaHUAM CeTU. 3allMLIaeT MallviHbl U 000PYAOBaHVEe OT MOIOMOK U
HencnpaBHOCTEN.

obecneunBaeT becnepeboHOe INEKTPOCHADKEHME LIeHTPOB 00paboTKM
AaHHbIX, NpeaoTepallas nepebon B paboTe 1 MOTePIo AaHHbIX.

3alinTa ObITOBOVI TEXHWUKN © yCTpOI;ICTB JOMaLLUHeN aBTOMaTM3aLUMM OT CKAuKOoB
HaMpAXEHNA.

22



Geko - naeanbHoOe peleHne and cra6mnm3aumm HaNPAXEHNA B (I)OTOEﬂeKTpI/MeCKI/IX cncTeEMax, CTaHUMAX 3apAaKn
3J'IeKTpOMO6MJ'I€I7I N APYTX MPUNOKEHVAX B Manom NPOMbBILNEHHOCT M Ha KOMMEPYECKMX Npeanpratuax.
BHaI'O,D,apﬂ nepenoBbiM  TEXHONOTUAM,  MHOTOYNCIIEHHBIM - MTPEVIMYLLECTBAM 1 MPOCTOTE  MCMOJIb30BaHWA,
Geko saBnsetca LIE€HHbIM BIIOXKEHMEM ONA TeX, KTO XOYEeT ONTMN3NPOBATb MPOV3BOANTENTIbHOCTb W MOBbLICUTb
6e30MacHOCTb CBOMX YCTAHOBOK, 3allMiaa npy 3TOM CTOMMOCTb CBOEW KOMMaHMUN.

OT NOBPEXAEHNIA, BbI3BAHHbIX NepenafamMit HanpAXeHus;

BaLll OT BHeLIHUX KonebaHwii, 0becneymsas nerkyto v 6e3onacHyto 3apaaxy;
V1 BNOKMPOBKY CTaHLWI 3apAAKM aneKTpomobune;
npaBunbHoe ;
Obecneuvizaet BPeAHbIX Nepenajos HanpsKeHs;
BbinyckatoTcA o1 7,5 kBA no 25 kBA ¢ pacwmpennem mouHoctv 1o 100;

HpeﬂOTBan_LaET OTKa3bl MHBEPTOPOB, Bbl3BaHHbIE Mepenagamm
HaNPAXEHWA, CH/XKaA 3aTPATbl Ha O6CJ'Iy>KMBaHI/Ie /I PEMOHT.

ObecneunBaeT cTabunbHoe
HanpsXKeHue B CeTn, ONTUMU3MPYeET
paboTy MHBEPTOPOB 1 YBENNYMBAET

BbIPabOTKY GOTOINEKTPUUECKON
SHepruw.

ObecneynBaeT NOBbILIEHHYIO

YcTpaHseT npobsiembl, Bbi3BaHHbIE MPOBaaMK N
6e30MacHOCTb GOTOINEKTPUYECKO

(HV3KUM HaNpsXKeHVeM) UK NepeHanpsxeHnem, He TpebyeT n3meHeHwi B
; N CUCTEMbI, 3aLLMLIAA ee OT BO3MOMHbIX
NpenoTBPaLlas OTKoUeHVe MHBEPTOPOB CyLLEeCTBYIOLLEN GOTOINEKTPUUECKON .
NOBPeX/eHNi B pe3ynbrate
1 obecneunBas HempepbIBHYIO paboTy cucteme

/ nepeHanpsxkeHms.
OTOINEKTPUYECKON CUCTEMBI.
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