T@l
Z |2
e
| _
Z | =
(O]
x|
2 |=

>
O
Zz
=
Y
TH
TH

O
=
>
<




o Hawa ucropua

J106p0 NoXanoBaTb BO BCENEHHYIO MHHOBALIMI Ha CIyx0e 3HeproaddexkTuBHocTh. ESE -
HOBATOPCKas KOMMaHUA B SHEPreTMYeCKoM CEKTOpe, CreLmnani3npyoasca Ha Npor3BoacTse
TEXHOMOMMYECKM NepefoBOro 000PYA0BaHNA, NpefHa3HaYeHHOro AN1A NPeobpa3oBaHna ynpaBneHms
sHepronoTpebneHnem B KOMNaHUaAX, Ha NPeANPUATHAX, B TOCTUHMLAX, NMALIEBOM NPOMBILLIEHHOCTA
PO3HWYHOW TOProBre.

Brnaroaapa CBOVIM PbIHOYHBIM CTPATEMMAM, MHBECTULMAM B UCCNIEA0BAHNSA U Pa3paboTKL 1
MN0LOTBOPHOMY COTPYAHMYECTBY C YHMBepcuTeTamy, Bktovad CESMA (LieHTp nepefoBbix
METPONOMMYECKHMX 1 TEXHONOMMYECKIMX YCyr) HeanonnTaHCKoro yHusepcuteTa nmeHn Opuapnxa ll,
ESE BxoaWT B Uncno Hanbonee AMHaMUYHbBIX KOMMAHWUIA C TOUKI 3peHINA pe3ybTaToB W UCCNeA0BaHW 1

[Ipedcmaseme cebe paspaboTok. ESE paboTaeT no scelt Mtanuu.

MUp, 8 KOMOPOM

SHepeus ucnonbzyemcsa  Kmoyom K ycniexy komnaHum ESE ABNAeTCA ee OpreHTMPOBAaHHOCTb Ha KITMEHTa W MEXAUCLMMIMHAPHbI
Pa3yMHO, 3ppekmueHo  TIOAXOA, KOTOPbIN BbIPaXKAETCA B CTPYKTYPUPOBAHHOM 1 YITTyONeHHOM NPEANIOKEHNN AR BbIABIEHWA

u 6e38pedHo dns OTXOA0B 1 0bnacTel, TpebyLLMX YayyLleHNd, @ TakKe B ONpeAeneHn MPYOPUTETHbIX AeVCTBUM 4119
okpyxatowell cpeds. NOBbILEHNS SOGEKTUBHOCTI UCMOMb3YEMBIX MOLLHOCTEN 1, ClleoBaTeNbHO, MOTPEONeHNs SHeprum.

Hata mnceums - CTUMYNPOBaTb M3MEHEHUA B CTOPOHY yCTOV\LMBOFO SHepretTn4yeckoro 6yﬂyLu€I'O,
npennarad MHHOBaLUMOHHbIE, NepedoBble PeLleHNA B obnactu 3Hepr03¢q}eKTVIBHOCTI/\,

Mol cmpemumcs ymeHsWums 8030elicmaue Ha OKpYXatowyto cpedy, pazpabameleds u Npou3goos
obopydosaHue, cnocobcmayiouee CokpauleHuio 8bibpocod CO2 U onmumu3ayuu Ucnons308aHUs
3HEP2OPECYPCO8.




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

o ANT - KOHTpOANb, 3aLuTa, SKOHOMUA

Cuctema ANT - 3TO YCTPOICTBO SHeprocbepekeHust , Mpor3BeaeHHOe KoMraHuelt ESE, pacnonoeHHo
B beHeBeHTO. DTa PeBOMOLMOHHAS CUCTEMA MpedHas3HaueHa Ana MOBbIWEHWS 3HepronoTpebneHys
1 3OPEKTUBHOCTM, MOMOrasa COKPATWTb KOMIMYECTBO OTXOAOB U OMTUMM3MPOBAThL YrnpaBneHue
SHepropecypcamu.

YCTaHOBNEHHbIA B [IaBHOM TMyHKTe npuema 3nekTposHeprun, ANT MOCTOAHHO KOHTPOSIMPYET
Harpysky W ONTUMM3MPYET KauyecTBO 31eKTPOdHeprun Onarofapsa CBOe Camoil COBPEMEHHOMN
TEXHOMNOMMW. YCTPOWCTBO CMOCOOHO OBHapy»KMBaTb M YCTPaHATb He3hGEKTVBHOCTb U aHOMaMK
B JHEPromnoTpebneHn B pexrme peanbHOro BpemeHy, obecnevviBas TemM CaMbiM OMTUMMAsbHOe
yNpaB/ieHne 3NeKTPUYECKMMIM CUCTEMaMI 1 COKPaLLLad SKCMTyaTaunMOHHbIe PAaCXOAbI.

B 3101 Bepcun (ANT 2.0) BHeCEHbI 3HaUUTENbHbIE YYULLEHNA B KOHCTPYKLMIO, KOTOpbIE elle 6onblue
NOBbILLIAIOT ee NMPON3BOAUTENBHOCTb. BOT HEKOTOPbIE 13 HIX:

1. TnaBHbI CTapT 1 INnaBHbI 6arnac: 3T ABe HOBble GYHKLUMM ONTUMU3NPYIOT MPOLECC BKIOUEHNS 1
BbIK/IIOUYEHWA YCTPONCTBA, MOCTENEHHO COrNacoBbiBas ero paboTy C ycnosuamy ceTw. [naBHbI cTapT
v MnaBHbIN banac obecneurBatoT 6onee NNaBHbIN 1 6e30MaCHbIA MYCK U MOTYT ObiTh aKTVBMPOBAHDI
ANCTaHLNOHHO. :
2. YcoBepLUEHCTBOBaHHbIN MOHUTOPWHT OLIMOOK: B HOBOE NporpaMmHoe obecneyeHie MHTErpupoBaHa
COBpPEMeHHas CMCTeMa MOHUTOPUHIA OLIMOOK, CMOCOOHaA AMArHOCTMPOBATb aHOMANNK Ha OTAESbHbIX
MaTEPUHCKMUX MaTax v B Kaxaow daze 1 nepefaBaTb WX B LIEHTP yrpaBneHus Ans 6onee TOYHOro U
CBOEBPEMEHHOrO BMELLATeNIbCTBA B CJTyYae BO3HNKHOBEHWA aHOMANUN.

3.CoenunneHne ModbusTCP/IP:Botnmuve oT npefbliayLien cUcTembl, OCHOBAHHOW Ha NMocejoBaTeIbHOM
npoTtokone Modbus, HoBoe MnporpammHoe obecneyerne Kcnonb3yeT npotokon Modbus TCP/IP,
obecneunsan bonee ObICTPYIO, HAAEXHYIO M 6e30MaCHYI0 CBA3b MEX/Y CUCTEMAMM YNPaBIeHWA MallWHbI.
4. MakcmanbHas 3GhekTBHOCTL faxke npu 100% Harpy3ke: HOBOe YCTPOWCTBO CMNOCOBHO 3G HEeKTUBHO
paboTaTh faxke Npu Harpyske, 6nmskor K 100% OT MakcManbHOW MOLLHOCTH, 3HAYMTENbHO MOBbILLIAA
NPOV3BOANTENBHOCTb Y HAAEXKHOCTb CUCTEMBI.

5. YnyuweHHbIn Ko3OOUUMEHT MOLHOCTU: KOIQOUUMEHT MOWHOCTM ANA NIMHENHBIX Harpy3oK Obin
ynydlleH, 6narofaps yemy yCTpOMCTBO paboTaeT nyduwle. [AnA NMHeMHbIX Harpy3ok KodbouumeHt
ysennymnca ¢ 0,8 no 1.

6. HoBbIl Npoleccop: npoueccop Obi 3aMeHeH Ha B 5 pa3 bosee MOLLHbIN, YTOObI METb BO3MOXHOCTb
00pabaTbiBaTh B PeanbHOM BPeMEeHU 3HaUMTEeNbHO 6OMbLIMI 0ObeM MHPOPMALIMY, Yem NPeablayLIni,
06pabaTtbiBaeMbIli HOBOW CUCTEMO B3aMMOCBSA3N.

7. MNopnepkka 6onee HW3KUX BXOAHbIX HAMPAXEHWI: HOBOe YCTPOMCTBO MOAAEPKMBAET BXOAHblE
HanpaxeHUa Hke -25% OT HOMMHana, uTo elle Gonblue ynydllaeT npeablayllee 3HayeHne +-15%,
obecneynsasn 6OMbLIYIO TMOKOCTb W aflanTaLMio K pasvuHbiM TpeOOBaHVAM SKCMyaTaLnm.

8. Ounbtpbl MLC: ANT 2.0 ocHalleH cneumanbHo paspaboTtaHHbimy dunstpamn MLC (MHOrocnonHble
Kepamumueckme KOHLEeHCaTOPbl)

, KOTOpble obecrneunBaloT nyullee MoAaBNeHNe FAPMOHUK M INEKTPOMArHUTHBIX MOMeEX, 3alluilas
NOAKIIOYEHHbIE YCTPONCTBA 1 YBEIMUMBAA CPOK NX CNYXKObl. ITO MPUBOANT K 3HAUNTENBHOMY CHYXKEHNIO
KonuuecTBa MOSMIOMOK M 3aTpaT Ha TexoOCnyXmBaHMe M3-3a Npobnem W nepenafos HanpsKeHus,
obecneunsan bonee CTabubHYIO ¥ HafleXHY PaboTy NPOMbILINEHHOTO 0O0PYACBAHUA.

9. HoBbIll MpoLeccop yCTaHaBAMBAETCA CHapYXM, YTO MO3BOMAET orepatopaMm paboTaTe Oonee
6e30MmacHo, He OTKPbIBas 3MeKTpollKad MaluHbl ¥ He nopasepras cebs OnacHOCTU KOHTaKTa C
TOKOBEAYLMMY MOBEPXHOCTAMM.

10.YnpasneHue neperpy3kamu: Hosas cuctema ANT 2.0 cnocobHa BblAepK1BaTh 3HaUMTENbHO boNbluve
neperpysku, Yem npeablayuias sepcna: 125% B TeueHne 1 MuHyTbl - 150% 10 cekyHa - 6onee 151% 0,2.
11. Mo 3anpocy And MawuH, yCTaHaBAMBAaEMbIX Ha MPOV3BOACTBE, OCOOEHHO TaM, rAe peub WAeT
O TMPOW3BOACTBE UYEPHbIX MaTEPUanoB , MOXET OblTb 3akasaH IJnekTpouikad Kateropuw P54,
rapaHTVIPYOWWIA NOMHYIO 3aLLUMTY OT KOHTAKTa 1 BHYTPEHHUX OTNIOMKEHWI MBI, @ Takke OT O6pbI3r BOAb
C noboro HanpasneHus 6e3 HaHeceHWs yulepba.

12. 3awmTa oT nepeHanpaxenua Knacc | 1 Il Knacc | - 370 BbiCWaA KaTeropua 3almTbl OT MOJHNIA
M aTMOCQEPHbIX MepeHanpaXeHWn. T yCTPOWMCTBA NpefHa3HaueHbl AnA 3alluTbl OT MPAMbIX
YOAPOB MOMHUM WAV APYIMX YPe3BblYaMHO MOLLHBIX MepeHanpa)eHNiA, KOTopble MOryT CepbesHo
NoBPeaUTb MEeKTPUYECKYID CUCTeMy. YCTPOWMCTBa Knacca |l npeaHasHayeHbl ans 6opbbbl ¢ 6onee
PACNPOCTPAHEHHBIMY I MEHEE MOLLHbIMM CKaYKaMi HaMpPsXXeHNA, Yem Te, C KOTOPbIMY CTaKMBAKOTCA
YCTPOWCTBA Knacca |, OpMeHTUPOBaHHbIE Ha 3aLLMUTY OT MPAMBIX YAAPOB MOHUN.

ANT 2.0 npegnaraeT pag CyLyeCTBeHHbIX YIIyUWEeHU MO CPaBHEHWIO C Npeablaylleln Bepcnen, Kak C
annapaTtHoOW, Tak 1 C MPOrPaMMHON CTOPOHbI. DTV OOHOBMEHMA eNaloT cucTemMy Oonee yHUBePCanbHOM,
HaZlEXXHOWM 1 NPOM3BOAUTENBHOMN.

Brarofapsa 3TVM MHHOBALIMAM HAaWW KNWEeHTbl NofyyaT Oosblie BO3MOXHOCTEN ANA KOHTPONA Haj
NPOW3BOACTBEHHBIMYM MPOoLIeCCamm 1 bonee SOGEKTUBHYIO 1 pe3ynbTaT1BHYI0 PAabOTY CBOVIX YCTPOWCTB.



° Bce npeumyLyectBa ana KOMnaH1i

CHUXXEHUE
S—

SHEPTOMNOTPEBJIEHNA
Bnarogapa nepefoBon cncteme MOHUTOPWHIa 1 ynpasneHna ANT
BbIABAAET 1 YCTPAHAET HEOCTATKM B SHEPronoTpedneHnm, No3Bonas

KOMMaHMAM KOHOMUTb Ha SNEKTPOIHEPTNN 1 SKCMTyaTallMOHHbIX
‘ pacxodax.
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YCTPAHEHWE TEXHUYECKUX
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HEWCMPABHOCTEN

3alMUIAeT neKTpUYecKme YCTPOMCTBA OT NPob/iem C NUTaHNEM,
neperpysoK v nepenaioB HanpsKeHus, NpeaoTepallas vx
NOBPEXAEHME 1 COKPaLlaa KONMYeCTBO MOIOMOK 1 MePEepLIBOB B
paboTe. ANT Takke 3ddeKTVBHO NogaBNAeT MUKPOCOOM ANNTENBHOCTHIO
OT HECKOJIbKMX ThICAYHbBIX A0MeN ceKyHabl 10 0,3 CeKyHAbI.

YNYYLWEHWE KAYECTBA
SNNEKTPOSHEPTUN

ANT NOCTOAHHO ONTUMK3MPYET KauecTBO
3NEKTPOIHEPTUM, CHIXAA NOTEPH 1
obecneunsasn bonee CTabunbHyto 1 6e30MacHyo
paboTy 311eKTponprbopoB.

W)

=T

MOHUTOPWUHI B PEXKUME
PEAJIbHOI'O BPEMEHW

ANT obecneunBaeT HenpepbIBHbIV
MOHWTOPWIHT M1EeKTPUYECKIMX Harpy30K, ObICTPO
0OHapy’K1Bas aHOManuv Ans CBOEBPEMEHHOTO
BMeLlaTenbCTBa.

MPOCTOTA YCTAHOBKU U
TEXOBCIYXKNBAHUA

paspaboTaHbl A/1A IEerKo YCTaHOBKM 1
00CYKNBAHWA, UTO CHIKAET CNOXHOCTb 1
CTOVMOCTb OOCNYKMBAHNA.

TEXHUYECKAA NOOLOEPKKA

J N CEPBUC

ESE npenocTtaBnfaeT BbICOKOKAUYeCTBEHHYIO
TEXHUYECKYIO MOAAEPKKY W MOCNeNpPoAaKHOe
obcnyKvBaHvie, obecneyrBas
Y[OBNETBOPUTENBHBIV 11 6€CNPOONEMHbIV OMbIT
ANA KNUEHTOB.



° Haw accopTumeHT

JInHWA npoayKumnm
MOLYHOCTbIO ~ OT

LITE
lite BKMOYaeT YCTPOWMCTBa
15 kBA po 120 kBA

OPMEHTMNPOBaHa Ha MpPeanpuATrA M Mara3nHbl BCEX

TUMNOB. YCTPOWCTBO

YCTaHaB/IMBAETCA Ha BbIXOAe

OT CYeTYMKa 1 He Tpe6yeT HMKaKNX MHBa3VMBHbIX

paboT.
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PECTOPAHHbIV BU3HEC KPYTHbIE FTOCTUHWLLbI
PO3HWYHbIE CETU
: [ |
HE
MPOMDBIWEHHOCTb 3PABOOXPAHEHWE MATA3HDbI

INDUSTRY

JInHna npomykumy Industry  Bkodaet ot 150 KBA a
7000 KkBA. ESE mpennaraeT acCOpTUMEHT MPOAYKUMH,
npefHasHayeHHbI, Kak MpaBwno, AnAa npeanpuatui
NPOM3BOACTBEHHbIE  MPEAnpUATUA,  MeauUMHCKMe
yUpEeXAEeHUs, TOProBble LEHTPbl, OOLECTBEHHbIE 1
YaCTHbIE 3A4aHVWA, TAe CYLLeCTBYET MHOXECTBO Pa3NYHbIX
TpebOBaHNIA, MHHOBALIVIOHHBIX 1 MOTYMbHBIX, CTOCOOHBIX
MOKPbITb 000N Pa3mMep MOLLHOCTMW.

——

o (Q6nactu cneuynanusauuu

Borblie BO3MOXKHOCTEN /18 KOMMAaHWiA, KOTopble
XOTAT YAYULNTb KAUECTBO SMEKTPOIHEPT NN U
C3KOHOMUTb Ha PacxoAax Ha SNeKTpruYecTBo.

ESE npepocTtaBnAeT annapatHyto 1 NporpaMmmHyo
nnaTGopMy KOMMAAHWAM, KOTOPbIE XOTAT
YAYULKTb KaUeCTBO MEKTPOIHEPT N,
ONTUMM3NPOBATbL ee NoTpebneHe 1 elle 6onblie
CHW3UTb 3aTPaTbl Ha 3NEKTPO3HEPTMIO.

Io faHHbIM NaboPATOPHBIX UCMBbITAHMINA U
obcnepoBaHul yctporcts ANT, Kaxaasn
KOMMaHWs A00M1BaeTCA SKOHOMUM 3Heprin oT 10
[0 25 NPOLEHTOB C MUKOBLIMY 3HaYeHVAMY B 30
MPOLIEHTOB.
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FAQ

3auem NoBbILLIATb KaUeCTBO 3MIEKTPOIHEPT N B BaLLel KOMMaHun?

JddeKTMBHOE Ka4eCTBO INEKTPOIHEPI N B BalIE KOMMAHMIM BaXHO MO LENoMy paay NPUUnH:

1. JKCMnyaTaUMoHHas HafeXHOCTb: CTabUnbHOE ¥ KayeCTBEHHOE KauyeCTBO IMEKTPOsHeprum obecrneuvisaet
6ecnepeboliHyio paboTy YCTAHOBOK 1 06OPYNOBaHUA. ITO CHUKAET PUCKM MPEepbiBaHWA OGU3Heca 13-3a CH0eB uin
HEMoMNafoK, Bbi3BaHHbIX MPOONEMAMM C HAMPSKEHNEM UMM KaUECTBOM 31EKTPOIHEPT N,

2. ToBbllieHHasA 3GGEKTUBHOCTb: BBICOKOKAYECTBEHHAA SHEPrusa No3BoNAeT 6onee 3GHEKTUBHO UCMOb30BaTh
JNEKTPOIHEPTII0. TO NPUBOANT K CHUXEHMIO SKCMIyaTalMOHHbBIX PacXOfoB, Tak Kak obopyaosaHue pabotaet

6onee 3pHeKTUBHO 1 NOTPEONAET MEHbLLE SHEPIIN.

3. DKOHOMIA 3NEKTPOIHEPTUM: IOOEKTUBHOCTD KaYeCTBa IMEKTPOIHEPIMM CNOCOOCTBYET SKOHOMUM SNEKTPOIHEPTUN.
CoKpalias NoTepu SHEPrK, Bbi3BaHHbIE HEKAUECTBEHHBIM HAMPSXKEHVIEM, KOMMAHUN MOTYT COKOHOMUTb IEHBIM U CHU3UTD
BO3/eVICTBIME Ha OKPYXaloLLyIo Cpefy.

4. 0OnTmanbHas paboTa 3MeKTPOHHbBIX YCTPOCTB: DNEKTPOHHbIE YCTPOWCTBA 1 UyBCTBUTENbHOE 060PYIOBaHME, TaK1e Kak
KOMMbIOTEPbI, CTaHKwM € YTMY 1 cuctembl aBToMaT3aLUmMm, TPEOYIOT BHICOKOTO KaueCTBa INEKTPOIHEPrv And ONTUMabHOTO
GYHKUMOHMPOBaHWA, HecTabunbHOe 1in HeKauyeCTBEHHOE HaMPSKEHNE MOXET MPWBECTU K MONOMKE WM CHUXKEHWIO
NPOV3BOAVTENBHOCTY.

5. CokpalleHne 3KOHOMUYEeCKMX noTtepsb: MNpobnemsl C KaueCTBOM 3MEKTPOIHEPTUM MOTYT MPUBECTU K 3HAUYMTENbHBIM
pacxofawm, BKioUas 0Tkasbl 060pyA0BaHus, MPOU3BOACTBEHHbIE MOTEPW, MOBPEXIEHNE IEKTPOHWKI 1 [JOMONHUTENbHbIE
pacxofbl Ha 06CnyKMBaHVe. ONTUMM3ALMA KaYeCTBa INEKTPOIHEPTMN CHIKAET 3TV SKOHOMUUECKIME MOTEPHI.

6. CobnioaeHne HopmMaTVBHbIX TpeboBaHI: BO MHOMMX IDPUCAVKUMAX KOMMAHNM 0653aHbl COOMIoAaTh CTaHAapTbl 1 HOPMbI
KayecTBa 3MeKTpo3Heprun. NoaaepKaHne Halexalllero KayecTBa MeKTPOIHEPr Y NMOMOraeT CobMoAaTh 3TV HOPMbI.

7. YnyylweHne KopropaTMBHOro MMUIKa: [leMOHCTPaLMA NPUBEPKEHHOCTY BHICOKOMY KayecTBY MEKTPOIHEPIUN MOXET
YAYUWNTE UMUK KOMMaHWUW. KNeHTbl, AenoBble NapTHePHl 1 MHBECTOPbI MOTYT OLIEHWTb TakoW akUEHT Ha KayecTBo U
YCTOMUMBOE Pa3BUTHE.

8. CHukeHVe purcka npoctoes: ONTYMK3aLMA KauecTBa NeKTPOSHEPIM CHXAET BEPOATHOCTb MPOCTOER 13-3a cOoeB
11 HEMONAAOK. ITO 0COBEHHO BAKHO /1A KOMMaHWIA, KOTOPbIE 3aBUCAT OT KPUTUUECKM BaXKHBIX CUCTEM 24 Yaca B CyTKM 7
[IHeN B Hefento.

9.YcToliurBOE Pa3BUTHE U COLMaNbHaA OTBETCTBEHHOCTb: BHIMAHWE K KaYeCTBy SNeKTPOIHEPr M ABNAETCA HEOTHEMIIEMO
UaCTblo KOPMOPATMBHOM YCTOMYMBOCTM 11 KOPMOPATMBHON COLManbHON OTBETCTBEHHOCTU. CoKpallas noTepy SHeprum
1 obecneynsas ee aIGHEKTMBHOE MCMONb30BAHNE, KOMMAaHMM CMOCOBCTBYIOT COKpalleHnio Bbibpocos CO2 1 CHUKEHMIO
BO31EMCTBIA Ha OKPYXaloLLYio CPeqy.

10. KoHKypeHTOCNoCoOHOCTh: KOMMaHW C ONTUMU3NPOBAHHBIM KaUeCTBOM S1EKTPO3HEPT M B0fiee KOHKYPEHTOCMOCOOHSI
Ha pbiHke. OHX MOryT npeanaratb BbICOKOKAYeCTBEHHbIE MPOAYKTHI M YCIYr4 MO KOHKYPEHTOCMOCOOHBIM LieHaM, TeM
CamblM yNyullias CBOE MOJOXEHME B OTPACIN.

Takum O6pa3OM, MOBbIEHME Ka4eCTBa SN1EKTPOIHEPI I B KOMMaHWW AA€T MHOXKECTBO NPENMYLLECTB, BK/TOYaA MOBbILLeHNE
HaAeXXHOCTUN pa6OTbI , IKOHOMWIO SNEKTPOSHEPIMK, COKPalleHMe PacxOA0B 1 ynyYlleHre KOpropaTnBHOro NMMAXa.
3TN npermMyLecTsa CﬂOCO6CTBleT YCTOVIHMBOCTV] " KOHKYDEHTOCI‘\OCO6HOCTM KOMMaHnu.

Mouemy onTMMM3aLmUA NOTPe6NEeHNA ABNAETCA Pa3yMHbIM BbIGOPOM AJ1A KOMMaHWn?

OnTnmm3ayna aHepronoTpebneHra B KOMNaHWAX PasyMHa 1 BbIrO4HA MO HECKOMIbKUM NPUYMHAM:

1. DKOHOMVIA: CHVKEHVE 3HeprornoTpebneHns HampaMmylo BefeT K KOHOMMW 3aTpaT Ha 3MeKTPO3HEPruio.
CyeTa 3a 3NEKTPO3HEPIMI0 YMEHbLIAIOTCA, YTO MPUBOAUT K YBENMUYeHMo npubbinn KomnaHwn. bonee Toro,
noBbllleHne SHePro3hpGeKTMBHOCTM YacTo TpebyeT nepBOHaYanbHbIX MHBECTULIMIA, HO 3TW 3aTpaThl CO BPEMEHEM
AMOPTH3MPYIOTCA 3a CYET AOCTUTHYTOV SKOHOMUMN,

2. MoBblLEeHMEe KOHKYPEHTOCMOCOBHOCTY: KOMMaHMK, ONTUMM3NPYIOLLVE SHepronoTpebnerre, CTaHOBATCA bonee
KOHKYPEHTOCMOCOOHBIMM Ha PbiHKe. OHM MOTYT npeanaratb TOBapbl UK YCIyrv no 6onee BbirOAHbIM LeHaM, Tem
CaMbIM Y/yuLliad CBOIO KOHKYPEHTHYIO MO3ULMIO U NpuBnekas 6onblie KNneHTOB.

3. JKosormyeckas yCTonuvBoCTh:  CHWKaa noTpebneHve 3Heprvn, KOMMaHuy CrioCOOCTBYIOT COKpaLLeHMIo
BbIOPOCOB MAPHMKOBBIX ra30B U MAPHUKOBOTO ddeKTa. ITO OUEHb BaxkHO And OOPbObI C M3MEHEHMEM KNMMaTa U
co3paHuA bonee yCTOMUMBOI OKPYatoLLEeN Ccpeabl.

4. CHUXeHWe PbIHOUHBIX PUCKOB: 3aBUCMMOCTb OT HEBO3OOHOBAEMBIX MCTOUHMKOB SHEPTUM U HeCTabuibHble
LEeHbl Ha SHEProHOCKTEeNM MOTYT MPEACTaBNATb OMACHOCTb AfIA KOMMaHWiA. MoBbllas 3HeProsddEeKTUBHOCTD,
KOMMaHWM MOTYT CHU3UTb CBOI YA3BUMOCTb K KONebaHMAM LeH Ha SHEProHOCUTENN.

5. CoOTBeTCTBME HOPMATUBHBIM TpeboBaHNAM: MHOr1e PUCAMKLMN TPEOYIOT OT KOMMAHWUIA MPUHATUA Mep MNo
NOBbILEHNIO 3HePro3ddEKTUBHOCTI ANA COONIOAEHNA HOPMATUBHbIX 06s3aTenscTB. CObMIOAEHVE HOPMATUBHBIX
TpeboBaHW HeOOXOAMMO [N15 TOro, YTOBBI M3beXaTb CaHKLMIM 1N WTpadoB.

6. YnyulleHne KOpriopaTMBHOIO VMUAXKA: MPUBEPKEHHOCTb KOMMaHMN SHePro3GpGeKTBHOCTM AEMOHCTPUPYET
KOPropaTuBHYyl0 COUManbHyl0 OTBETCTBEHHOCTb W MOXET YNyUlWTb WMWK KOMMaHWM. DTO MOXeT OblTb
npuBneKaTtenbHbIM AN8 KNMEHTOB, MHBECTOPOB 1 3aMHTEPECOBAHHbBIX CTOPOH, YyBCTBUTESNbHBIX K SKOMOMMUYECK/M
npobnemam.

7. JHepreTnyeckas 6e30MacHOCTb: COKpallas noTpebneHne SHeprm, KOMNaHWn CTaHOBATCA MEHEE 3aBUCUMBIMM
OT MIMMNOPTa 3HEPTOHOCUTENEN 1 MOBBILIAIOT CBO SHEPreTMYECKYI0 6e30MacHOCTb. ITO OCOOEHHO BaKHO B NEPUOA
reonoUTUYECKOM HECTAOUNBHOCTY UKW KonebaHi LieH Ha SHEProHOCUTESNN,



8. CozpaHvie pabounx MecT: 3HeproadpdeKTMBHOCTN YacTo TpebyeT creumranbHbIX HaBbIKOB AA NMPOeKTUPOBAHNS,
BHEAPEHNUA 1 OOCNYKMBAHWUA SHEPTOIPGEKTUBHBIX CUCTEM. DTO MOXKET CMOCOOCTBOBATL CO3AaHMI0 paboumx MecT
B CEKTOPE YCTONYMBOW SHEPTETUKM.

Takum o6pa3orv|, onTMMmM3au A 9Hepror|0Tpe6neva - 3T0 paayManZ Bb\60p, MOCKOJIbKY OHa la€T 3KOHOMMYeCKMne,
KOHKYPEHTHbIE, 3KONOrnyeckme un crpaternyeckme npenmyllecTsa. KomnaHnu, npUHUMatolne  mepbl MNMo
MOBbIWEHNIO 3Hepr03d}¢eKTVIBHOCTI/I, MOTYyT yny4ywuTb CBOKO yCTOI;MI/\BOCTb n >KI/I3H€CI'IOCO6HOCTb, COKpatnTb
onepaynoHHbIe pacxXodbl 1 BHECTN CBOW BKMan B 60pb6y C USMEHEeHMEeM KnMMaTa.

Ckonbko Kunorpammos CO2 MOXKHO 6bii10 Gbl M36exKaTb, ecin 6bl KOMNaHUM B Mtanum ctanu Ha 10 %
3ddeKTMBHEE NOTPEONATL INEKTPOIHEPTUIO?

PacyeT Bbibpocos CO2, KOTOpbIX yAACTCA 13bexaTb B pe3ynbTaTe MOBbiWeHMA dHeproaddeKkTBHOCTA Ha 10% B
Mtanum , 3aBMCKT OT pasnunuHblx GakTOpOB, BKIOUYaA pa3mep MPOMbIWIEHHOTO CEKTOPa, COCTaB UTanbAHCKOrO
SHeprobanaHca 1 KonmuecTso notpebnaemont sHeprun. OAHAKO Mbl MOXeM CAenaTb NPUBNM3NTENBHYIO OLEHKY,
MCMONb3yA CpefHue AaHHble.

CornacHo CTaTuUCTVKe 1 OTYeTam Mo dHepreTuke B MTanun, obluee notpebneHvie sHeprm B cTpaHe 8 2021 rogy
cocTaBumno okono 300 TBTY (TepaBaTT-4acoB). JHepreTMuecKuii 6anaHc VITanim cocTouT 13 pasfinyHbiX UCTOYHMKOB,
BKStoUan HedTb, NPUPOAHDIN a3, yrofb, BO30OHOBAEMbIE UCTOUHWKIM SHEPTUM U aTOMHYIO SHEPT 0.

CHXeHWe 3HepronoTpebneHnsa Ha 10 MPOLEHTOB NpUBeAET K COKpalleHuio noTpebneHus sHeprim Ha 30
TBTyY. [Ins pacueta npepoTBpalleHHbix Bbibpocos CO2 HeobxoaMMo 3HaTb Ko3bduULMeHT Bbibpocos CO2 Ha
eAVIHVILY NPOV3BEAEHHOW B WTanun SHepruuv, KOTOPbIA MOXET BapbMpPOBaTbCA B 3aBUCMMOCTM OT CTPYKTYPbI
SHepronoTpebneHna 1 NCMoNb3yeMblX TEXHOMOMMIA.

OpHako, AnAa nNpubAU3UTENbHOW OLEHKM MOXHO WCMOMb30BaTb CpefHee 3HaueHWe Bblibpocos CO2 ang
SNeKTPOo3Heprum B Mtanum, kotopoe 0bbluHo coctasnaeT ot 0,4 Ao 0,5 kr CO2 Ha KBT/4 npou3BefeHHON SHepriu.
MpuHAB cpepHee 3HauyeHne 0,45 kr CO2 Ha KBT/U, MOXHO paccumTaTh KONMYECTBO NpefoTBpalleHHbIX BbIOpOoCcoB
cOo2:

- MpepoTBpatileHHble Bbibpockl CO2 = 3koHOMUSA 3Heprun (B KBT-U) x KoaddumumeHT Bbibpocos CO2 (kr CO2/kBT-u)
- MpepoTepatileHHble Bbibpockl CO2 = 30 000 000 MBT-y x 0,45 kr CO2/kBT-4
- MpepoTepatileHHble Bbibpockl CO2 = 13 500 000 ToHH CO2

TakvM 06pa3oM, COMMAcHO 3TOV MPUOAM3UTENbHON OLEHKe, MoBbilleHWe 3ShGEKTUBHOCTU noTpebneHus
3MEKTPOIHEPrM KOMMaHWamu B Tannu Ha 10 NpoUEeHTOB NO3BOMUT 130eXaTb BbIOPOCa OKOMO 13,5 MUINIMOHOB
ToHH CO2 B roa. 370 CTano 6bl 3HAUMTENbHbBIM BKIAAOM B COKPaLleHVie BbIBPOCOB MapHMKOBbIX ra3oB 1 6opbOy ¢
M3MEHEHNEM KN1mMaTa.

MoBblweHne 3bPEeKTUBHOCTM 3HepronoTpebneHns Komnauuin B Wtanum Ha 10% 6GymeT vmeTb pag
3HAUUTESIbHbIX SKOHOMUYECKMX U SKONOTMUYECKUX MOCIEACTBMIA U NPENUMYLLECTB, TaKMX KaK?

Be3ycnoBHo, noBbllleHne dPGEKTUBHOCTM SHEPronoTpebneHns KomnaHui B Wtanum Ha 10% mmeno 6bl pag
CyLIeCTBeHHbIX MOCNeACTBUIA 1 NpenMyLLecTs. BoT 6onee noapobHbIii 0630p 3TVX acrMeKToB:

1. MNpAmas sKoOHOMKA: COKpalleHve 3HepronoTpebneHna Ha 10% npuBeseT K 3HAUYUTENbHOW SKOHOMUM A
KOMMaHuii. Takas SKOHOMUA NMPUBEAET K CHUKEHWIO CUETOB 3a SMEKTPOIHEPI IO M IKCTYaTaLUMOHHbIX PACXOA0B.
KomnaHum mornu 6bl 6onee 3pGEeKTMBHO MCMOMb30BaTh 3TW CPEACTBa 18 WHBECTULWN, PaclVPEeHWUs Wuin
VIHHOBALMW.

2. MNoBblleHe KOHKYPEeHTOCMOCOBHOCT: KOMMNaHun ¢ bonee 3ddeKTBHbIM SHepronoTpebneHnem byayT 6onee
KOHKYPEHTOCMOCOOHbI Ha HaLIMOHaNbHbIX 1 MeXAyHapOAHbIX pbiHKax. OHW MOTYT npeanarats TOBaphl ¥ yCyri no
6onee KOHKYPEHTOCNOCOOHBIM LieHaM, YBENMUMBAA CBOIO A0SO PbIHKA 1 KOMMEPUECKMI YCrex.

3. SKomnornyeckas yCToM4MBOCTb: CHUXKEHVE SHePronoTpebneHs BHECET 3HaUMTENbHbIN BKA B SKOMOMMYECKYo
YCTONUMBOCTb. ITO NMPUBELET K CHIKEHWIO BbIOPOCOB MapPHUKOBBIX Ta30B 1 Harpy3Ky Ha CUCTeMbl MPOM3BOACTBA
3Hepruu, ymeHbliasa obLiee BO3OENCTBME Ha OKPYKaIOLLytO Cpeay.

4. lonrocpouHas IKOHOMMA: SHEProdGGEKTUBHOCTb MOXET NOTPeboBaTh NePBOHAYANBbHBIX MHBECTULMIA, HO CO
BPeMeHeM OHa MPUBOAWT K AONTOCPOYHONM 3KOHOMKN. bonee 3HeprodddekTvBHble 3aaHus TpebyloT meHblie
00CNYKMBAHMA U MOCTOAHHO CHUXKAIOT 3KCMIyaTalMOHHbIe PacXoabl.

5. TexHonornyeckmne MHHOBaLUMN: BHeipeHue 3HeproddGeKTUBHbIX TEXHOMOTWIA 1 PeLLeHN MOXET CTUMYNMPOBATb
MHHOBaLMVW B cekTope. KomnaHuu, KoTopble pa3pabaTbiBatoT v UCMOMb3yoT 3GdEKTUBHbIE TEXHONOMMUM, CTaHOBATCA
nnaepamm B 001acTy yCTONUMBO SHEPreTUKU.

6. PoCT 3aHATOCTU: 3HEProaddeKTUBHOCTL 06BIYHO TPebyeT cnelmanbHbix HaBblkoB. CriejoBaTeNbHO, MPOABMKEHNE
NPOEKTOB MO TMOBBILWEHNIO SHEPro3PpHEKTUBHOCTN MOXKET CroCOOCTBOBATh CO3[aHMI0 HOBbIX Paboyvx MecT B
cdepe yCTONUMBOW SHEPTETUKM 1 3eSIEHBIX TEXHOMOT .

7. SHepreTuyeckas be3onacHoCTb: bnarogapsa CHUXeHWIO SHepronoTpebnenns VTanua cTaHeT MeHee 3aB1CUMON
OT MMMNOPTa 3HEeproHocuTenen. ITO MOBBICUT dHepreTmyeckyto 0e30macHOCTb CTPaHbl 33 CUET CHWKeHWA
YA3BUMOCTU K KONebaHMaM MUPOBBIX LIEH Ha SHeProHOCUTENN.

8. CooTBeTcTBME HOPMATMBHBIM TpeboBaHUAM: MHOMve pPUCAUKUMM TPeOyloT OT KOMMaHWIA MPUHATUA
Mep MO MOBbILIEHMIO 3HEProsdGeKTUBHOCTY AnA COOMOAeHMS HOPMaTUBHbBIX 064a3atenbcTs. CokpallieHne
3HepronoTpebneHra Ha 10 MPOLEHTOB MOXET MOMOYb KOMMaHUAM BbINMOMHWTL 3TV TPeOOoBaHWA.

9. YnyuueHvie KOpPnopaTMBHOIO MMUAXKA: dHEProddOEeKTVBHOCTb AEMOHCTPYPYET MPUBEPKEHHOCTb KOMMAHWN
NPUHUMNaM YCTOMUMBOrO PasBUTWSA U KOPMOPATMBHOW COLIMANbHOM OTBETCTBEHHOCTU. ITO MOXKET YnyulnTb
UMUK KOMMAHWK 11 ee BOCMIPUATYE KNVEHTaMU, MHBECTOPAaMM 11 3aMHTEPECOBAHHbBIMI CTOPOHAMU.

10. CHWXeHVe Cnpoca Ha 3MeKTPO3Heprui: CHWKEHME Crpoca Ha JMeKTPOIHEPruio MO3BOMUT K3bexaTb



HeobxoaAMMOCTH CTpouTenbCTBa HOBbIX aﬂeKTpOCTaHLI,l/IVI N COKPaTUTb MCMOJIb30BaHWe HeBO300OHOBAEMbIX
NCTOYHMKOB 3HEPrnu, Tem CaMbiM CI'IOCO6CTByF| nepexony K 6onee )/CTOI7ILH/IBOI7| 3H€‘p|’€TqueCKOl;l cncreme.

Taknm 06pa3om, SHeProadGEKTUBHOCTb - 3TO BbIMIPLILLIHAA CTPATENA Kak C SKOHOMUYECKOW, Tak 1 C SKONOTrMYeCKo
TOUKM 3peHuA. CHUXeHVe SHepronoTpebneHnsa faeT pag npenmyLLecTs, CnocoOCTBYIOLMX YCTONUYMBOMY Pa3BUTMIO
KOMMaHNK, COXpaHeHWo OKPY»KaloLLel Cpefibl 1 MOBbILLIEHMIO KOHKYPEHTOCMOCOOHOCTY Ha PbIHKE.

CokpallleHne noTepb 3NeKTPOIHEePriy - BaxkHas 3aadva N1 NOBbIWEHUA SHEPro3pGEKTUBHOCTA U CHUKEHUA
BO3AENCTBMA Ha OKpy»Kalollyto cpefy. CywlecTByeT MHOXKECTBO METO[OB, KOTOPbIE KOMMAHWK, OpraHn3aumnm 1
YaCTHbIE MWL MOTYT MPUMEHUTb 151 COKPALLIEHVA NMOTEPb SMEKTPOIHEPTUN.

BoT HeKoTopble cTpaTternu:

1. SHepro3GdeKTVBHOCTL: MoBbIWEHWe 3GOEKTMBHOCTA paboTbl  3M1eKTPONPMOOPOB, HanpuMep, 3a cuyeTt
MCMONb30BaHNA dHeprocbeperatoLnx NeKTPONPUOOPOB 1 CBETOAVOAHDBIX NlamMM. JHEProddGeKTMBHOCTb YacTo
ABNAeTCA Havbonee 3GHEKTUBHBIM COCOOOM COKPALLIEHNS OTXOOB.

2. BbIK/ioUMTe CBET: BBIKMIOUANTE CBET, KOTJ@ OH HE HYXeH, 1 UCMOsb3yiTe ecTeCTBEHHOE OCBELLEHVe, KOrha 3T0
BO3MOXHO. YCTaHOBKa AATUMKOB ABUXEHUA 1 TAlIMEPOB NMOMOXKET COKPATUTL MOTEPUM SHEPTAM MPU OCBELEHN.

3. YnpaBneHve 3HeprornoTpebneHnem: WCMONb3yeT CUCTEMbl YNpaBneHWs 3HepronoTpebneHvem  anA
MOHUTOPUHTA Y KOHTPOMA NOTPEGNEHWA SHEPIUM B 3AaHWN UK Ha 06beKTe. ITW CUCTEMBI MOTYT OMTYMU3MPOBATbL
SHepronoTpebneHne B peXXrMe peanbHOro BpemMeHu.

4. Tennov3onsaums: yaydwaeT Tennovonaumio 30aHus, Ytobbl YMeHbWUTb NOTepY TEMIa Win OxnaxaeHune, Tem
CaMbIM CHIKas NMOTPEOHOCTb B SMEKTPUUECKOM OTOMIEHUN U OXNaXAEHNN.

5.Mpodurnaktrueckoe obcnyxrBaHKe: PerynapHo nposoanTe npodunakTnyeckoe obCyKrBaHe I1eKTpUIYecKoro
M 3NEeKTPOHHOro 0BOPYAOBaHMS, UTOObI 0bGeCneynTb ero onTMManbHoe GYyHKUMOHMPOBaHYe. [pA3HOe Unn
HeobCyK1BaeMoe 060PYA0BaHNE MOXKET NOTPEONATL OOJbLLIE SHEPTUN.

6. DNEKTPOHMKa B PEXMME OXKUAAHVIA: OTKIIOUYAET UM OTCOeAMHAET 3NEKTPOHHbIE YCTPOMCTBA, HaxOAALMecs B
pexmme oxmaaHus. MHorve nprbopbl MPOAOIKAOT NOTPEBAATL SHEPIUIO, aXKe KOTa He UCMOSb3YIOTCS.

7. ONTUMM3aLMS Harpyskr: PaBHOMEPHOE pacrpefeneHne 3neKTPUUecKon Harpyskuy, ONTUMU3MPOBAHHOE C
TeyeHviemM BpemMeHu. ITO NMo3BONAET 13bexaTb NMKOB NOTPEONEHNS 3NEKTPOIHEPIM, KOTOPbIE MOTYT MPUBECTU K
yBeNVUeHNI0 Pacxo/0B.

8. Cuctema ynpaeneHus 3HepronoTpebneHviem: BHeApAeT CUCTEMY YMNpaBneHvs 3HepronotpebneHviem Ana
MOHUTOPUHTA Y YNpaBfeHWs SHepronoTpebneHnemM B pexumMe peanbHOro BpeMeHW. T CUCTEMBl MO3BONAIOT
BbISIBUTb BO3MOXKHOCTI SKOHOMUM 1 aBTOMATM3MPOBATh SHeprocbeperatoLvie NpoLeccs.

9. ObpazoBaHue 1 0byyeHe: UHGOPMMPOBAHKE COTPYAHVKOB 1 MOMb30BaTeNel O BaXXHOCTY SHeprocoepexeHns
1 0ByyeHre MeToAaM COKPALLEHNS SHepro3aTpar.

10. Vicnonb3oBaHvie BO30OHOBNAEMbIX UCTOYHMKOB 3HEPTVIN: MO BO3MOXHOCTU MHBECTUPYITE B BO3OOHOBNAEMblE
WCTOUHMKN SHEprunu, Takme Kak CoHeuHble Gatapey unv BeTpAHble TypOWHbI, UTobbl reHeprpoBaTh YMCTOe
SNEKTPUYECTBO U CHU3UTH 3aBUCUMOCTb OT HEBO30OHOBIIAEMbIX MCTOUHUKOB SHEPTUN.

11. AHanu3 AaHHbIX: UCNOMb3yeT AaHHbIE 1 aHANM3 AN BbIABIEHNS UCTOUHUKOB HEPALIMOHANBHOO MCMOb30BaHWA
3HEPrvn B OpraHmn3aLvn. STOT aHanu3 NMo3BOMSET BbIABUTb 00MACTV, B KOTOPLIX MOXHO A0OUTHCH 3HAUMTENbHbBIX
YIYyUYLLEHUNA.

12. TlonuTvika 1 Lenu: onpeaenute MOAUTUKY W LN SHeprocbepexeHva B Ballell opraHv3aumu, 4tobbl
NOAAEePXMBaTb MNOCTOAHHDBI GOKYC ¥ MPUBEPKEHHOCTL SHEProCcOHEPEKEHMIO.

CokpallleHvie NMoTepb MEKTPOIHEPTMN HE TOMBKO NMPUBOANT K SKOHOMUM GVHAHCOBBIX CPEACTB, HO 1 MOMOraeT
CMArYUTb NMOCNeACTBIA BbIOPOCOB NaPHMKOBbIX Fa308B 1 COepeub SHepreTnieckme pecypcs.

YTo Takoe onTumm3auma umneaaHca?

OnTuMM3aLmMa UMNeaHca - 3To NPaKTVKa, HanpaBneHHas Ha yyyLeHVe SNeKTPUYECKOrO COOTBETCTBUA MEXAY
SNEKTPUYECKMMN YCTPOMCTBAMM UM KOMNOHEHTaMM B LIEMN C LEbo MaKCMMM3aLmMK SHeProsdGeKTUBHOCTM 1
obecneyeHnsa Haanexallero GyHKLMOHUPOBaHMA SNEKTPUUECKON CUCTEMBI. VIMMefaHC - 3TO Mepa CONPOTUBEHNS
1 PEAKTUBHOCTY (MHAYKTUBHOW U @MKOCTHOW) 3N1EKTPUYECKOTrO KOMMOHEHTa UK Lienu. ViMneaaHc BblpakaeTcs
B oMax (Q)) 1 ABNAETCA MepOoi CONPOTUBEHNA NPOTEKAHNIO NepemeHHOoro Toka (AC).

Takm 06pa3om, ONTUMM3ALMA UMMNedaHCa MOXKET MPUMEHATECA B PA3NMUHbIX KOHTEKCTaxX:

1. DneKTpUYeckne CUCTeMbl: B INEKTPUYECKUX CUCTEMAaX ONTUMM3ALMA MMNEeAaHCa MOXKET OblTb MCMOMb30BaHa
ANA Makcummsaumm 3GQeKTMBHOCTW Mepefaun v pacnpefeneHna SHepruv. 3TO MOXKeT BKoyaTb B cebn
NPOEKTUPOBaHMWE NMHWIA 3NeKTpoMNepenay C COOTBETCTBYIOLLMM CONPOTUBEHMEM [IA CHUXKEHVA NOTEPb SHEPTUN.
2. JNeKTPOHVIKa: B NEKTPOHWKE ONTUMM3ALMA MMNe[aHca BakHa AN obecrnedeHua nepenaqv neKTpuyeckimx
CUTHaNOoB 6e3 HexenaTeNbHbIX OTPAXEHMW 1 3HAUUTENBHOIO 3aTyxXaHWA. ITO MOXKeT UMeTb pellatoljee 3HaueHve B
Taknx 06nacTaAx, Kak ayamno, 6ecnpoBoAHan CBA3b 1 BbICOKOUACTOTHbIE CXEMbI.

3. [pombllineHHas aBToMaT3aLys: B CUCTEMAX NMPOMbILLIIEHHOM aBTOMATV3aLMV ONTUMM3aLMS UMAefaHca MOXKET
NomMoub 0becneunTb CTabMNbHOCTb U SGGEKTUBHOCTD Lienel YNpasneHua 1 NUTaHWsA, n3bexaTb HexenaTenbHbX
ABNEHWNI, TAKMX KaK NepeHanpsxeHvie, neperpyska no ToKy Uimn nomMexm.

4. CeTw 3asemneHVis: B 3NeKTPOYCTaHOBKax OMTUMM3ALMA VMMNeAaHca CeTn 3a3emieHns Heobxoauma [ans
obecrneyeHus 6e30MacHOCTM M 3alUTBl OT SMEKTPUUYECKUX 3amblkaHuii. [paBuibHO NoAoOpaHHbIN MMnefaHC
333eMIeHUA CHUXKAET PUCK BO3HMKHOBEHMA OMaCHbIX 3MEKTPUYECKIX Pas3paioB.

5. Ayano- 1 BUAEOMPUIOXEHNS: NPU nepefdade ayamo- v BUAEOCUIHANOB OMNTUMMU3ALMA MMMNeaaHca 1meet



peuwatoulee  3Ha4dyeHune anAd obecneueHVss KauyecTBa BoCnpowussedeHna v nepefadn CcurHana. Harlpvnwep,
rpomKkorosopuTen 1 Kabenu TOMKHbBI METb JOCTAaTOYHbIN MAeAaHC, YTOObI N30EXATb MCKaXKEHNA 3ByKa.

OnTMMM3auma mMmneaaHca MoxeT noTpeboBaTb Pa3paboTKM  CMeLManbHbIX  3NEKTPUUYECKUX  KOMMOHEHTOB,
MCNOMNb30BaHMA TPaHCHOPMATOPOB WM MPUMEHEHNA TaKNX TEXHOMOMWN, KaK afanTtepsl umneaaHca. Mpaktvika
cocpefoToueHa Ha MPaBUIbHOM COrMMAcoBaHUM MMMedaHca Harpy3ky (0bopymoBaHWs UAM YCTPOWCTBA) C
MMNeAaHCoOM MCTOYHNMKa (Hanprmep, MCTOUYHMKa CUrHana). 9To obecrneunBaeT MakCMMarbHYO nepeaady SHeprm
MEeXAy YCTPOMCTBaMM 1 Nepefady CUrHanos 6e3 3HaumMTeNbHbIX NOTEPb U UCKaXKEHNI.

Kak paccumTtbiBatoTcs npeaoTBpaLLeHHble BbIOpOChI?

[ina pacueta npepoTBpalleHHbIX BbiIbpocos CO2 B pesynbraTe CHYPKEHUA 3HepronoTpebneHus MCnonb3yiiTe
cnenytollyto dopmyny:

MpenoTBpatleHHble Beibpochk! (kr CO2) = CokpauleHvie kBT/u * KoadduuneHT Boibpocos (kr CO2/kBT/u)

®opmyna "MpenoTBpalleHHbIX  BbIOPOCOB"  paccumTbiBaeT  konmuectBo BblibpocoB CO2, KoTopble  Obinu
npenoTBPaLLeHbl UV COKPALLEHbI B pe3yrbTaTe CHIKEHWUA SHePronoTpebneHus, 8 pesynstate Mep no NMoBbILLEHNIO
3HepProdGGeKTMBHOCTN UK OOWIETO CHVPKEHWA 3SHepromnoTpebneHvs. [asaiiTe paccMoTpum 3Ty  dopmyny
noapobHee:

1. MpenotepatleHHble Bbibpockl (kr CO2): 3T0 KonMuecTBO yrnekucnoro rasa (CO2) ¢, KoTopoe He nonano B
aTMocdepy bnarofaps CHUKEHWIO SHePronoTpedneHums.

2. CHukeHve KBT/4: 3To 3HaueHwve npeacTaBnaeT cobon CHUKeHVe NOTpebeHnA SHEPrM B KMNOBATT-4acax (KBT/u),
LOCTUrHYTOE 611arofapa Mepam o NoBbILEHMI0 3HEPro3GGEKTUBHOCTY UK U3MEHEHKAM B NOBeAeH . Hanpumep,
eCnu Bbl COKpaTunv notpebneHwve anekTposHeprin Ha 10 000 KBT/4 B rof, TO BBOAMTE MMEHHO 3TO 3HaUeHue.

3. KoadduumeHT Boibpocos (kr CO2/kBT-u): 370 3HauyeHWe npencTasnseT cobol KonmyecTBo Bbibpocos CO2,
CBA3aHHbIX C MPOU3BOACTBOM O[IHOTO KBT-U 3n1€KTPO3HEPrvn B Balliei CTpaHe nnu pervioHe. KoadduumneHT BbI6pocos
YUMTBIBAET CTPYKTYPY dHEpronotpebneHua (Hanpumep, CKOSIbKO 3Hepryi NPov3BOAMTCA 13 BO3OOHOBNAEMbIX
MCTOYHWKOB, MPYPOAHOIO ra3a, yria U T. f1.) ¥ MOXeT BapbMPOBATLCA OT MeCTa K MecTy. OH A0 KeH ObiTb BbIPaXeH B KI
Bblbpoco CO2 Ha KBT/4 noTpebneHHON 31eKTPO3IHePrm. 310 3HaUEHMe MOXHO MOMYUYNTb 13 MPABUTENbCTBEHHbIX
MCTOYHWKOB, PEryNMPYIOLLMX SHEPreTUUYeCKMX OPraHOB UM HaeKHbIX SKONMOTUUECKX UCCNEeA0BaHNIA.

Mpu pacyeTe NPeAoTBPALEHHbIX BHIBPOCOB Bbl YMHOMXaeTe COKpalleHne NoTpebneHns B KBT/U Ha COOTBETCTBYIOW|MI
KO3QDUUMEHT BEIGPOCOB. B pe3ynbTaTe Bbl MOMyUMTe KOMMYECTBO Kunorpammos CO2, KOTopble He Obinv BbIOPOLIEHb!
B aTMochepy bnaroaaps BalvmM AENCTBUAAM MO MOBbILEHMIO SHEPrOIOHEKTUBHOCTL.

MNpumep:

CokpaleHwe KBT/u =10 000 kBT/u
KoaddwrumeHT Boibpocos = 0,5 kr CO2/kBTy
MpenoTBpatleHHble Bebpock = 10 000 kBT/4 * 0,5 kr CO2/kBT/u =5 000 kr CO2

TaK, B AaHHOM npumepe Bbl n3bexann Boidpoca 5 000 Kr (nnm 5 TonH) CO2, cokpaTvB NoTpebneHre sHeprin
Ha 10 000 kBT/u.

Kak paccuntatb cokpalleHue Bbibpocos CO2 B aTmochepy 3a CUET CHUXKeHUA noTpebnsemblx KBT/u?

YTobbl paccumTaTh CokpalleHve Bbibpocos CO2 B pesynbrate yMeHbLIEHNA KOMMUecTBa notpebnaembix kBT/u,
HeobX0AMMO BbIMONHWTL PAL LWAroB. BOT Kak 3TOro MOXHO AOCTHYb:

1. Onpepnenexvie NepBOHaYanbHOroO 3HepronoTpebneHns (KBT-U): HauHWTe co cbopa AaHHbIX O NePBOHAYANIBHOM
3HepronoTpebaeH STaNoHHOrO 3AaHndA, Npouecca Uy OeATeNbHOCTM. JTO 3HauyeHve npeacTaBnAeT cobon
noTpebneHne sHeprin 10 NPOBEAEHNA KaKMX-TMOO MePOMNPUATIIA MO NOBLILIEHWIO SHEPrO3GOEKTUBHOCTY.

2. Paccumtaiite CHwXeHWe >3HepromnoTpebneHns: 3aTeM paccuuTanTe pasHuly MeXAy nepBOHAYanbHbIM
3HepronoTpebneHeM 1 HOBbIM  dHeprornoTpebneHnem nocie  BHEAPEHWA Mep MO MOBbILEHWIO
SHEProahdEKTUBHOCTU.

Gopmyna byneT cnegytoLen:

CHuxeHve KBT-u = nepBoHavanbHoe notpebneHue (kBT-u) - notTpebnervie nocne ynydweHns (KBT-u)

3. Onpepennte KO3QOUUMEHT BBIOPOCOB: KaxAablh KBT/U MOTpebneHHOW 3neKTPOdHeprny MpUBOAUT K
onpeneneHHoMy KonmnuecTsy BblopocoB CO2, KOTOpoe 3aBWUCWUT OT CTPYKTYpPbl SHepronoTpebneHvs B Ballen
CTpaHe nnu pervioHe. MNposepbTe faHHble 0 KoadduLmeHTe Bbibpoca CO2, KOTopbI 06bIUHO BbipaxaeTcs B kr CO2
Ha KBT/u.

4. PaccumTalite npenoTBpalleHHble BIOPOCHE: YTOObI paccumntaTh NpefoTepalleHHble Bbidpocsl CO2 B pesynsrate
COKpaLleHVs NnoTpebneHnsa sHeprin, NCNonb3yiTe CeayioLlyto Gopmyy:

MpenoTtepalleHHbie BbIbpock (kr CO2) = CokpatleHue kBT/u * KoadduumeHT Beibpocos (kr CO2/kBT/4)

5. PesynbTat: pesynstatom bymeT konuuectso BbibpocoB CO2, KOTOPbIX Bbl M3bexanu B atmochepy bnaropaps
COKpaLleHWio NnoTpebneHnsa sHeprmn.

Hanpwvmep, ecnu Bbl cokpaTnnv notpebnerune anekTposHepriv Ha 10 000 kBT/u B rof, a koadduLmeHT BLIGpOCoB
CO2 coctasnaeT 0,5 kr CO2 Ha KBT/u4, Bbl M3bexunTe Bribpoca 5 000 Kr (1nm 5 TonH) CO2 B rog. ObpatuTe BHUMAaHWe,
UTO 3TO YNPOLLEHHbIN pacyeT. [ina 6onee TOUHOW OLEHKM BaM MOXKET MOHAA0OUTLCA YUeCTb JOMONHUTENbHbIE
GaKTopbl, TakMe Kak SIHEPrO3pHEKTUBHOCTb KOHKPETHBIX MCTOYHUKOB SHEPI VI 11 TUM TOMSINBA, MCMOMb3yeMOro [N
OTOMNEHWA VNN NPOW3BOACTBA Tera. Kpome Toro, s NofayyeHus JOCTOBEPHbIX Pe3y/bTaToB yoeanTech B TOM,
UTO Y BaC eCTb TOUHbIE AaHHble O NoTpebneHun 3Heprin v Bbibpocax CO2.



Yro Takoe "6enble cepTudukatol"?

«benble cepTndvKaTbly ABNAIOTCA CTUMYAUPYIOWMM MEXaHM3MOM B 0bnactu sHeprosddekTmBHoCT B MTanuu.
OdurumansHo M3BeCTHble Kak 'cepTudukatel dHeproaddektmsHocTn" (TEE), oHW npefncTaBnAT cobomn cuctemy
V3MEPEHUA ¥ MPOBEPKM SKOHOMUM SHEPruW, AOCTUFHYTOW B pamMKax MPOEKTOB MO SHeProsdpOeKTUBHOCTH, 1
nocneAytoLiero npaea NpofasaTh UV NepefaBaTh 3TU CEPTUPUKATLI Ha PhIHKeE.

BoT kak pabotaloT benbie cepTiduKaThi:

1. Peanuzauma npoeKToB no 3HeproaddeKTUBHOCTY: KOMMAHWN, YUPEXAEHWA 1N OpraHn3aLmmy peanmusyioT NPOeKT
No HepPro3dpHEeKTUBHOCTH, HANPABNEHHbIE Ha CHIKEHME SHEPronoTpebneHus.

2. VI3mepeHue v nposepka: Nocne peanvsaumny NPOeKToB NPOBOAATCA HE3aBMCKMbIE M3MEPEHNA 1 BeprdUKaLmy
Ans onpeaeneHna GakTUUYeCKon JOCTUTHYTOM SKOHOMUW SHEPTUN.

3. Bbljaya cepTMUKATOB: Ha OCHOBAHWM V3MEPEHHOM 3KOHOMMM SHEPruM BbIAAITCA COOTBETCTBYyOWME Oenble
ceptvdukatel (TEE). Kaxabii TEE npepnctaBnaeT coboi onpeaeneHHoe KOAMUYeCTBO CIKOHOMIEHHOM SHepruu,
00bIYHO BbIpakeHHoe B MBT-U (MeraBaTT-yacax).

4. Toprosnda v npogaxa: Bnagenoubl TEE MoryT npogate nnv nepegats X APYrMM OpraHv3aumnam, KOTopble MOryT
MCNOMNb30BaTh VX ANA BbINOMHEHNA HOPMATUBHbIX TPEOOBAHMI UM B KAUeCTBE MHBECTULMI B SHEProadGeKTBHOCT.
5. COOTBETCTBME HOPMATUBHbIM TPeOOBaHKAM: HEKOTOPbIE OPraHM3aLMK, Takme Kak SHepreTuyeckme KoMnaHmum nim
perynupyoLLmMe opraHbl, MOryT ObiTb 0683aHbI MO 3aKOHY NPOAEMOHCTPUPOBATL OnpefeneHHoe KonuyecTso TEE kak
YacTb CBOMX 00A3aTENBCTB MO IHEPrO3IDHGEKTUBHOCTH.

6. SKOHOMMYECKH e CTUMYIbI: TEE MOryT MMETb 3KOHOMUUECKYIO LIeHHOCTb Ha PhIHKE 1 MPefoCTaBNATh SKOHOMUYECKNe
CTUMYAbI OPraH13aLMAM, BNaAeIoWM MK, MOMOTas MOKPbITb YacTb 3aTPAT Ha MPOEKTbI MO IHEPro3ddeKTUBHOCTU.

Benble cepTridrKaThl - 3TO UHCTPYMEHT, KOTOPbIN MOOYKAAET OPraHM3aLvn MHBECTUPOBATb B MPOEKTHI MO MOBLILIEHNIO
3HEProadOEKTUBHOCTM ¥ AEMOHCTPVPOBATD WX PE3ysbTaThl B MPO3PayYHOM Gopme. ITOT MeXaHW3M 1Cronb3yeTca
B HECKOMbKMX CTPaHax, B TOM uucie B MTanuu, Ana noBbllueHUs 3HepPro3GpGeKTUBHOCTU U CHKEHWA O6LLEro
3HepronoTpebeHus.

Moyemy ONTUMM3ALMA KauecTBa MEKTPOIHEPruY NO3BONAET NPEJOTBPATUTb UM COKPATUTL BPEMS NPOCTos
obopynoBaHuA?

CokpallieHrie BpemeHW NpocTos 000pyAoBaHMA C MOMOLLBbIO CUCTEM OMTYMM3ALIMM KaueCTBa 3NeKTPOSHeprun -
BaXKHaA UeNb AN8 MHOTUX KOMMaHWIA 1 MPOMbIWNEHHBIX NPeanpuaTuii. KayecTBo aneKTposHeprum - 310 KauecTBo
SMEKTPUYECKOW 3HEPrUY, MOAABAEMON Ha 3MEKTPOCTaHLMIO, KOTOPOEe BK/OUaeT B cebs Takue napameTpsl, Kak
HanpskeHne, 4actoTa, Gopma BOSHBI 1 CTAOWNBbHOCTL 3NEKTPUUECKON SHeprin. Hi3Koe KauecTBO 3MeKTPO3HEPT K
MOXeT MPUBECTV K HEOXMAaHHbIM NepeboAM B Mofade 3MeKTPOSHEPTWM, UYTO MOXET Bbi3BaTb MOBPEXAeHWe
NprbopOB 1 000PYAOBaHNA, a TakKe Nnepedon B paboTe, HAHOCALME NMPOV3BOACTBEHHbIN M SKOHOMUUECKNIA yiLiepb.
BOT Kak C1CTeMbl OMTUMM3ALIM KaueCTBa MEKTPOIHEPri v MOTYT NOMOYb COKPATUTL BPEMA MPOCTOA 060PYA0BAHNS:
1. CTabunm3aus HanpsKeHa: CUCTEMb ONTUMM3ALIMA KaYeCTBa SMEKTPOIHEPT N MOTY T MOCTOSHHO KOHTPOMIMPOBATh
HaNpPsKeHWe 1 PerynnpoBaTh ero, Utobbl MoAAePKMBaTh B AOMYCTUMbBIX NPefenax. ITo npefoTepaliaeT nepenagsl
HanNPSKEHWs, KOTOPbIE MOTYT NMOBPEANTL 06OPYNOBAHNE.

2. QunbTpaLUmMs rapMOHUK: 3TN CUCTEMBI CMOCOBHBI OTGUIBTPOBBIBATL HEXENaTesbHbIE FAPMOHVIKI, KOTOPble MOTYT
reHeprpPOBaTbCA HENVHEMHBIMIA Harpy3Kamiu. [APMOHVIKM MOTYT Bbi3blBaTb Neperpes 1 cooun B paboTe 3neKTprUecKix
YCTPOWCTB.

3. CokpalleHuie nepeboes B pabdote: CUCTEMBI ONTUMM3ALMM MOTYT 06ECNeUnTb BPEMEHHbIN PE3ePBHbIN UCTOUHMUK
NUTaHWS, Hanpumep, crctemsl becnepeboriHoro nuTtarns (UPS), 4ns obecneueHmns NoCTOSHHOMO 3NeKTPONUTaH!s BO
BPEMA KPATKOBPEMEHHbIX OTKITIOUEHWI MM CKAUKOB HANPAXEHNS.

4. MOHWTOPUHI 1 aHanu3 B PexuMe pPeanbHOro BPEeMEHM: CUCTeMbl ONTUMM3ALMM KAuecTBa 3MeKTPO3IHEPrK
NPeAoCTaBNAOT NOAPOOHbIE [AaHHbIE 1 MHOOPMALMID O COCTOAHMN SNEKTPOIHEPTM Ha NPEANPUATAN B pexunme
peanbHoro BpemeHn. To NMO3BOAAET BbICTPO BIABAATL M YCTPaHATH MPOOAEMbl C KaYeCTBOM 3MEKTPOIHEPrN [0
TOro, Kak OHV NMpviBedyT K nepebosm B paboTe.

5. lNpodunaktiueckoe 00CMYXMBaHVE: aHaNM3 AaHHbIX, COOPAHHbIX CUCTEMAMK  OMTUMM3ALWY, MO3BONAET
0OHAPYXWTb PaHHVIE MPU3HAKM HEUCNPABHOCTEN UMW YXYALIEHNA COCTOAHWA S1eKTPOOBOPYA0BaHNS. ITO NO3BONSET
nnaHMpoBaTb NpodunakTMyecKoe 06CyKIMBaHWe, UTobb 13bexaTb He3amnnaHMPOBaHHBIX MPOCTOEB.
6.poakTBHble BMeLlaTebCTea: bnarofaps HenpepbiBHOMY MOHUTOPUHTY U aHan3y AaHHbIX CUCTEMbI ONTYMMU3ALIMN
MOTYT 3a011aroBpemMeHHO BbIABATL KPUTUUYECKIE CUTYALIMN Y MHULMMPOBATb KOPPEKTUPYIOLIME MEPbI N aKTVBaLMIO
PEe3epPBHBIX CUCTEM [10 TOTO, KaK MPOW30MAET NPOCTON 060opyAOBaHNS.

7. Obyyermne nepcoHana: CucTembl ONTUMM3ALIN MOTYT NPEAOCTABATL MOME3HY0 MHGOPMALIIO 18 NepcoHana,
UTOObI OH fyyLEe MOHMMAT, KaK YNPaBAaTb CUTYALMAMM C HU3KVIM KAUeCTBOM 3NIEKTPOIHEPI UM Vi PEArMPOBATb Ha HIX,
a Takxe NpefoTBpaLlaTh NoTeHUManbHble Npobnems.

Takim 06pa3oM, ONTUMM3ALMS KaYeCTBa 1eKTPOIHEPrv MEeT PeLLaloLLee 3HaueHvie s obecrnedeHns HagexxHow
paboTbl npeanpuAta 6e3 HenpeasuaeHHbIX nepeboes. CUCTEMbl OMTUMM3ALMM MNOAAEPKMBAIOT  KauyecTBO
3NEeKTPO3HEPrv B AOMYCTVMbBIX Npefenax, NpefoTspallas MoBpPeXAeHMe 31eKTpoobopyaoBaHNA 1 CBOAA K
MUHUMYMY BPEMS MPOCTOA YCTAHOBKM.

KakoBbl cpeficTBa U3mepeHus ans ceptrduxkatos?

CepTMdULMPOBAHHBIE MYNETUMETPBI - 3TO  3MeKTPoM3MepUTeNbHbIE MPUOOPbI, MpowWeAlre  crneunanbHble
MCMBITAaHUA 1 OUEHKM And obecrieyeHnsa nx TOUHOCTU M COOTBETCTBMA CTaHAapTam KauyecTsa M 6e30MacHOCTY,
TpebyembiM HOPMATUBHBIMY JOKYMEHTaMU MV TEXHMYeCKMI yCcnoBuAMM. CepTndurKaLma - 3TO BaxHbI NpoLecc,
rapaHTUPYIOLWMIA HALEeXHOCTb 1 6e30MacHOCTb MCMOb30BAHWA SNEKTPON3MEPUTENbHBIX MTPUOBOPOB.



BoT HeKoTopble KtoueBble 0CO6EHHOCTI 1 COODPAXKEHNS, CBA3AHHbIE C CEPTUDMLIMPOBAHHBIMI MYTIBTVMETPAMM:

1. TOUHOCTb: CEPTUPULIMPOBAHHBIE MYJIBTUMETPbI V3BECTHBI CBOEI TOYHOCTBIO M HAZIEXHOCTBIO B M3MepeHmsax. OHK
PEerynApHO NPOXOAAT KanMOPOBKY ¥ MPOBepPKY, UTobbl 0becneunTs TOUHOCTb 1 CTabUAIBHOCTb M3MEPEHNIA.
2.be30mnacHoCTb: INeKTpoviaMepuUTeNbHbIE NPUOOPbI JOMKHBI OTBEUATL COOTBETCTBYIOLMM CTaHAapTaM 6e30MacHOCTH,
UTOObI rAPAHTUPOBATb, UTO OHW Oe30MacHbl ANd NMOJIb30BATENEN ¥ COOTBETCTBYIOT NPaBUIaM 31eKTPobe30nacHOCTH.
3. Kanmbposka: cepTMdrULMpoBaHHbIe My/bTVMETPbI PErYIAPHO NPOXOAAT NpoLeaypy KanvMopoBKM Ana NPOBEPKA 1
HACTPOWIKM X XapaKTEPUCTUK, YTOObI rapaHTUPOBaTb TOYHOCTb U HAAEXKHOCTb M3MEPEHWI.

4. CootgeTcTayie cTaHaapTam: CepTudULMPOBaHHbIE My/IBTUMETPbI JOSIKHbI OTBEYATb TPEOOBAHMAM COOTBETCTBYIOLLMX
HOPMATUBHBIX [JOKYMEHTOB 1 TEXHUYECKMX CTaHAaPTOB, YCTaHaBAMBAKOWMX TPEOOBAHNS K 3NEKTPOU3MEPHTENBHBIM
npurbopam.

5. CneuanbHble NpuMeHeHnsA: HekoTopble MynbTUMETPbI pa3paboTaHbl AN CrelyanbHbiX NPUMEHeHN 1 TpebyioT
CrneuvanbHbIX CepTUOMKATOB, YTOObI rapaHTMPOBaTb UX MPUIOAHOCTb ANA ONpPedeNeHHbIX Cped Win oTpacieit
MPOMBILLNEHHOCTL.

6. Mapkuposka 1 ceptdukatsl: CepTUULMPOBAHHBIE MYSIBTUMETPbBI MOFYT UMETb CreUManbHYo MapKUPOBKY,
YKa3blBalOW[Yl0 Ha COOTBETCTBME COOTBETCTBYIOW|VM CTAaHAAPTaM W HOPMam. JTa MapKMPOBKa MOXKET BK/IHOUATb
cneumasnbHble CUMBOSbI MW abbpeBMATYPbI, YKa3blBaloLve Ha TWM MONyYeHHOM cepTduKaumm.

Mpy NOKyMKe MyNbTUMETPOB pekoMeHAyeTCA 06paTHTb BHMaHWe Ha MpUOOpPsI C MeXAyHapOAHbIMY CEPTUGMKATaMK,
rapaHTVPYIOLMMI KaUeCTBO W HaAeXHOCTb 13MepeHuin. CepTiduKaTbl MOryT OTAMYATLCA B 3aBUCMMOCTY OT pernmoHa
1 OTPAC/Y, B KOTOPOW UCMOSb3YI0TCA MyNbTUMETPLI. Hawm ANT MOryT ObiTb OCHALLEHbI TEXHONOMMAMY TAKOTO YPOBHS,
NpUYEM OHUMI 13 CaMbix SOGEKTHBHBIX 1 HAZIEXHbIX MPUOOPOB Ha PbIHKE.

MpekpalleHve rapaHTy Ha MalwmnHbl ANT B cnyyae CHATAA 3aLMTHbBIX NIOMO.

Mouemy nx Henb3sa yoanuts?

MpekpalleHrie rapaHTUiHBIX 06A3aTeNbCTB Ha 0OOPYAOBaHMe NOCe yAaneHUs 3alWTHBIX MAoMO - ObbluHas
NPaKTUKa N1 MHOTUX KOMMAHWI 1 OTpacie NpoMbIlLNeHHOCTH, OCOBEHHO TeX, rae 6e30MacHOCTb Nosb3oBaTeneit
MW COOTBETCTBYE HOPMATVBHbIM TPEOOBAHNAM UMEIOT NepBOCTENEHHOE 3HaUeHve. BOT UTo Bam ceflyeT 3HaTb 06
STOM: :
1. TapaHTUiiHble yCnoBus: fAapaHTUIHBIE YCIOBYMA 0ObIYHO MPEefOCTaBNSIOTCA NMPON3BOAUTENEM UM NOCTABLIVIKOM
000PYAOBAHVIA. DTV YCNOBMA YaCTO BKIIIOYAIOT MYHKT O TOM, YTO rapaHTvs OyaeT aHHynMpoBaHa B Clydae CHATUSA
3AUMUTHBIX NOME MM BHECEHUA HECAHKLIVMOHUPOBAHHbIX U3MEHEHW B MaLLVHY.

2. 060CHOBaHME MONUTUKIA: MONUTUKA aHHYIVPOBAHNSA rapaHTWi B Cydae yaaneHvs 3aliuTHbIX oMb HanpaeieHa
Ha obecneueHvie 6e30MacHOroO 1 COOTBETCTBYIOWErO TpeboBaHMAM KCMNyaTaummn obopyaosaHma. CHATUE NAOMO
MOXET MPUBECTM K PUCKY AN 6830MacHOCTH UK HeCOOMIOAEHNIO HOPMATUBHbBIX TPEOOBAHMIA.

3. lMpoBepkn 6e30MacHOCTU: 3alUTHbIE MIOMObl YaCTO HaKNaAbliBaloTCA Creuranv3avpoBaHHBIMK TEXHVKAMIU
BO BpeMs MPOWM3BOACTBA WM OOCHyXMBaHMA 000pynoBaHus. CHATME MIOMO MOXET CBMOETENbCTBOBATH O
HECaHKLIMOHNPOBAHHOM BMELLATENbCTBE B PABOTY MALLUMHbI WY O BHECEHWW HECAHKLIOHUPOBAHHbIX M3MEHEHWI.
4. 3akoHbl 1 CTaHaapTbl: B HEKOTOPBIX IOPUCAMKLMAX CHATME 3aLUUTHBIX MAOMO CO CNOXHbBIX YCTPOWCTB MOXET
CUMTATbCA HE3AKOHHDBIM MM HapyLWaThb ChelyarnbHble npaBuna.

5. YNONMHOMOYEHHOE TEXHMUECKOe 00CIYKMBaHVIE: MHOTE KOMMaHWK TPeOytoT, 4ToObl TEXHUYeCKoe 0bCNyXnBaHme
1 PEMOHT BbINOMHANMCH TOMTbKO aBTOPU30BAHHBIMW TEXHUUYECKMMMI CNELMANNCTaMI WU CEPBUCHBIMY LIEHTPAMU.
CHATVe NNomb MOXKET clienaTb HEBO3MOMHbIM aBTOPM30BAHHOE OOCYKMBAHME.

Mpexne uYem CHUMaTb 3alUTHble MIOMOBI WM BHOCUTH M3MEHeHWA B 0OOpYyAOBaHMe, Ha KOTopoe elle
PaCMPOCTPAHAETCA rapaHTVs, HEOOXOAVMO BHUMATENBHO O3HAKOMUTBLCA C YCIIOBUAMY rapaHTUK, MPeAoCTaBIAeMon
npov3BoaMTENEeM WM MOCTABLWMKOM. ECiM Bbl cumTaeTe HEOOXOAMMbIM BHECTV M3MEHEHVA WA BbINOMHUTD
TeXHUYeckoe 0bCNyXMBaHNeE, CBA3AHHOE C 3aLMTHBIMKM NMAOMOaMK, Bam ClieflyeT 0bpaTuTbCA K MPOM3BOAMTEN!IO 3a
pa3peLleHnem 1 peKoMeHAaLUMAMY, KOTOpble MO3BOMAT Bam ClenaTb 3T0 6e3 aHHYIMPOBaHWA rapaHTum. B uenom,
BaXXHO C/1e[l0BaThb NPoLieypam v NMonmnTUKe NPOV3BOAMTENS UM NMOCTABLUMKA, YTOObI rapaHTMPOBaTh COONOAEHNE
rapaHTUHbBIX 06A3aTENbCTB 1 HEe30MacHoe UCMOoMb30BaHKe 000PYAOBAHNS.

lMoueMy Ba*kHO YMEHbLNTb MOLYHOCTb?

CHUXeHVie MOLLHOCTW B 91eKTPUUECKON CCTeME BaXKHO [NIA CHYPKEHWA 3aTPaT Ha 2M1eKTPO3IHEPr o 1 MOBbILLEHNA
3bdekTrBHOCTY. [oTpebnaeman MOLLHOCTb - 3TO KONMYECTBO 3NEKTPO3HEPT N, KOTOPOE MONb30BaTeNb MOCTOAHHO
TpebyeT oT anekTpoceTH. CHUXKEHME STOM MOLWHOCTN MOXET NPUBECTU K 3HAUNTENBHON SKOHOMUN.

BOT HECKOMbKO CTpaTernii No CHUKEHMIo NoTpebnaemoit MOLHOCTY:

1. ONTMMM3aUNA Harpy3ku: BbIABNEHME U YCTPaHEeHMe HEWCMOMb3yemblX Harpy3OoK WM CHUMKEHWE MOLWIHOCTH,
Tpebyemon obopynoBaHueM, KOTOpoe He BCeraa Heobxoavmo. Hampumep, BbikoUalTe yCTPOMCTBa B pexnme
OXMAAHNA 1 YMEHbLLIAWTe APKOCTb OCBELLEHWA, KOTAa OHO He HYXHO.

2.TnaHvpoBaHe: paBHOMEPHO pacnpenenaiTe SNeKTpUYecKme Harpy3Ki B TeueHve AHA, 3beras OHOBPEMEHHbIX
MVKOB MOLLHOCTW. 9TO MOKHO CAENaTh C NMOMOLLbIO MAaHUPOBaHMA paboyero BpemeHu Unv nocnefoBaTeNbHOCTH
3anycka obopyaoBaHMA.

3. Koppekuusa KoaddurumeHTa MOLLHOCTM: Kak 00CY»KOanoCh Bbille, UCMOsb30BaHMe KOHAEHCATOPOB KoppeKUnn
KoaddUMLMEeHTa MOLHOCTY ANA YAyULleHnA KO3GdrLMEHTa MOLWHOCTI MOXET YMEHBLNTb PEAKTUBHYIO MOLHOCTb,
Tem CamMblM CHIKaA NoTpebaAemMolt MOLLHOCTL.

4. CucTeMbl ynpaBneHua sHepronoTpebneHnem: UCNob3ynte CUCTEMbl YIpaBneHna sHepronotpebneHviem ana
MOHUWTOPUHIA 1 KOHTPOMA Harpy3k/ B pexrme peanbHOro BpemeHu. 3T CUCTeMbl MOMOTYT ONpeaenuTb Bpemsa
MWKOBBIX HAarpy3oK 1 ONTUMU3MPOBATL SHEPronoTpebneHue.



5. DHeprocOepexeHune: BHefpeHMe 3Heprocbeperaolyx Mep, TakMX Kak WCNOnb30oBaHve —6onee
SHEProaddeKTUBHOrO 060PYA0BAHMSA 1 TEMIOW3ONALNS 3[AHNI.

6. KOHTPaKTbl Ha MOCTaBKY 3MEKTPO3IHEPrin: eCiv BO3MOXHO, 3aK/uMTe C MOCTABLMKOM 31EKTPO3Heprim
KOHTPAKT Ha MOCTaBKY SMEKTPOIHEPT UM, KOTOPbIV MO3BOASET CHU3NUTL Tapuidbl B 3aBUCUMOCTI OT NOTpebnseMon
MOLLHOCTW. ITO MOXET MNOCIYXUTb CTUMYIOM ANS CHUXKEHWA NOTPEBNSEMON MOLLHOCTHA.

7. ObyueHne nepcoHana: paccKaxmTe COTPYAHMKAM O BaXXHOCTU SHEProchepexeHs 1 mMepax, KOTopble MOXHO
NpeanpPUHATL ANA CHUXEHWA SHepPrornoTpebneHns.

lcnonb3oBaHvie crcTemMynpaBneHuns sHepronoTpebeHem: BHeapeHe crctemynpasneHmns s3HepronoTpebneHmem
Ans 6onee 3GGeKTVBHOrO MOHUTOPWHIA 1 KOHTPOSIA NOTPEBNEHA SHePrK.

CHWKeHVe NoTpebnaemor MOLWHOCTY MOXET NMPUBECTM K 3HAUNUTENIbHON SKOHOMUM SHEPTMM 3a CYET CHIKEHNA
TapudOB Ha 3HeprocHabkeHvie 1 oNTUMM3aUMK ObLLel 3GGEKTUBHOCTU NCMONB30BAHWA SHEPTMN. ITO OCOOEHHO
BaXKHO [N1A NPEeANPYATA 1 MPOMBILNEHHBIX OOBEKTOB, HO MOXET MPUMEHATBCA U B XKMbIX PAVOHAX ANA CHUKEHUA
SHeprosarpar.

YTo Takoe KoppeKums KoapdprLmeHTa MOWHOCT?

AKTVBHOE PEryMPOBaHNE HAMPSXEHWA - 3TO NPOUECC, NPK KOTOPOM HAMpPsXKeHWe B 3MEKTPUUECKON cucTeme
AKTVBHO KOHTPONMPYETCA U Perynnpyetcsa, utobbl MOAAEPMBATb €ro B 3afaHHbIX NpeAenax. JToT MeTof
NCNonb3yeTca Ana obecneyeHus CTabUIbHOTO ¥ MOCTOSHHOIO YPOBHA HAMPAXEHWA, YTO Heobxoaumo Ans
HaZleXKHOM PaboTbl 31EKTPONPUOOPOB 1 6E30MACHOCTMN SNEKTPUUECKON CUCTEMDI.

Tak paboTaeT aKTUBHas PEryIMPOBKA HaNPAXKEHNS:

1. MOHWUTOPWHT: B 3NEKTPUYECKMX CUCTEMaX YCTaHaBMMBAKOTCA AATUMKLA U M3MepUTeNbHble MPUOOPLI, KOTOpble
NOCTOAHHO KOHTPOMMPYIOT YPOBEHb HAMPSMKEHWSA B PA3NINYHbIX TOUKAX 3MEKTPOCETU.

2. YnpaBreHve: AaHHble, COOpaHHble [aTyMKamu, NepefatoTcs B LeHTPaN1M30BaHHYO CUCTeMY YrpaBieHuvs. JTa
CVUCTeMa aHanM3vpyeT faHHble 1 OnpeesiaeT, BBIXOAAT M YPOBHY HaNpsKeHVA 3a JOnyCTUMble NPeaenbl.

3. Bvewatenscteo: ECnv cuctema ynpasneHua oOHapyKMBAeT VM3MEHEHME YPOBHA HANPAXEHWA, BbIXOAALLee 3a
YCTaHOBJIEHHbIE Mpefesnbl, OHa MOXET akTMBMPOBATb YCTPOMCTBA akKTUBHOMO PEryIMPOBaHNUA /18 KOPPEKLUM
HanpsXXeHWs. T YCTPOMCTBA MOTYT BKIIIOUATh aBTOMATUUECKME PerynAaTopbl HanpaxeHus (AVR), KoHAeHcaTopbI
ANA KOPPEKUMN KOIGGULMEHTE MOWHOCT WX pacnpeaenvTesibHble TpaHChOpMaTopbl C perynmpyemMbiviu
OTBOJAMM.

4. Peakuyia B pexnmve peanbHoro BpemMeH!: akTUBHOE PerynnmpoBaHue HanpsaxeHns CnocobHO pearnposath B
peanbHOM BPeMEHW Ha KonebaHus HanpsKeHVA 1 NOAEePKMBATL ero B Npeaenax 3aflaHHbIX NapameTpos.

MpenmyLLecTBa akTUBHOTO PErYIMPOBAHNA HAMPAKEHWA BKAIOYAIOT:

1. MoBbILEHHAA HAaleKHOCTL: NOAAEPXaHNE HANPAXEHWA B NPEAenax HOpMbl NpefoTBpallaeT coou v nepebon B
paboTe 3neKTPUUECKON CUCTEMDI.

2. SHeproadeKTVBHOCTL: MOCTOAHHbIE YPOBHW HanpsKeHWA CnocobcTeyoT Oonee 3ddeKTMBHOM paboTe
3NEeKTPONPUOOPOB.

3. CokpalleHune mnoTepb dHepru: 6narofapa NOAAEPXKAHWMIO HAANEXallero HanpPAXEHWA CHUXATCA NoTepu
SHepr11 Npu Nepefade v pacnpeneneHnm.

4. Mpoanerne cpoka Cybbl 0bopynoBaHMA: obecneveHne CTabUAbHOrO HanPAXeHWA NOMOoraeT n3bexaTb
BPEAHOrO NepeHanpaKeHNs UV NMOHMKEHWA HaNPAXEHWA 417 060PyAOBaHNA.

AKTVBHOE perynmpoBaHue HamnpsxeHVs 0COOEHHO BaXHO B PaCrpefennTesibHbIX NEKTPUYECKUX CeTAX, rae
KonebaHnsa HanpsxeHUs MOryT ObiTb BbI3BaHbI M3MEHEHUAMUW Harpy3ku Ui paboTbl 3NeKTPUYECKMX YCTPOICTB.
Ta TeXHONOVS 06ECNEUMBAET HAEXKHOE U CTabUIbHOE 3MEKTPOCHABKEHVIE MPOMBILLINEHHBIX, KOMMEPYECKIX 1
ObITOBbIX MOTPEOUTENEN.

Yro Takoe PpunbTpbl MLC?

Ounetpel MLC (MHOTOCTIOMHbBIE Kepamnyeckne KOHAEHCATOPbl) - 3TO MacCMBHbIE IMEKTPOHHbIE YCTPOWCTBA,
NCMOMb3yemble B OCHOBHOM AJ1A YNPAaBNEHMA YacTOTOW B 3MeKTpuueckmnx Lenax. OHW Takke W3BECTHbl Kak
MHOFOC/IOMHblE  KepammMyeckne KOHAEeHCaTopbl WM ABAAITCA OAHWMM M3 CaMblX PACMPOCTPaHEHHbIX TUMOB
KepammnyecKrx KOHAEHCATOPOB.

BoT HekoTOpble 0CO6EHHOCTH 1 BYHKLIMOHANBHbIE BO3MOXHOCTH dunbTpoB MLC:

1. YnpasneHvie udactotoit: ¢ounbtpbl MLC wcnonb3yloTca Ana  GunsTpaummn SNeKTpUYecKrx CUrHanoB Ha
onpefeneHHbIX YacToTax, OTAENAA Kenaemble YaCTOTbl OT HexenateNibHbiX. OHM MOTYT MCMONb30BaThCA Kak ANA
NofaBneHVA HexXenaTebHbIX TaPMOHVIK B SM1IEKTPUUECKON Lenw, Tak 1 Ana obecneyeHnsa sddeKTBHON Nepefaun
VAN NpriemMa CUrHana onpeaeneHHon 4yacTtoTbl.

2. Monoca nponyckaHuA: nonoca nponyckaHvsa éunbtpa MLC MOXeT BapbMpOBaTbCA B 3aBUCMMOCTW OT €ro
KOHCTpYKUMK Hekotopble dunstpbl MLC npefHasHadeHbl Ana paboThl B LUMPOKOM A1ana3oHe YacToT, B TO Bpems
KaKk Apyrve pacCunTaHbl Ha Y3KyHo YacTOTy Uiv NONOCY.

3. Tepmmnueckan cTabunbHOCTb: GunbTpbl MLC 13BECTHBI CBOEV TEPMMUECKOW CTabWNBHOCTbIO, UTO O3HAYAET, UTO KX
brNbTPYIOLWME XapaKTePUCTUKIM OCTAIOTCA OTHOCUTENBHO MOCTOAHHBIMY NP M3MEHEHIM TeMNepaTypbl. 310 AenaeT
MX NPUIOAHBIMU N8 MPUMEHEHNA B Cpefiax Co 3HAUUTENbHBIMI Nepenaamm Temnepatyp.

4. KomnakTHbil pa3mvep: dunbTpbl MLC 13BECTHBI CBOMMM HEOOMbLIMMM pa3MepamMit. ITO AenaeT Ux MaeanbHbIMK
ANA NPUMEHEHMA B YCNIOBMAX OFPaHNYEHHOrO MPOCTPAHCTBA.

5. HagexHoCTb: MHOTOC/IOMHbIE Kepamryeckre KOHAEHCATOPbl M3BECTHbI CBOEM HAAEXHOCTbIO 1 AONTMM CPOKOM
cnyK6bl. OHM YCTONUMBBI K M3HOCY 1 BO3AEWCTBMIO OKPY»KatoLLiei cpeabi.



6.06wpe obnactunpumererna: dunsTpsl MLC LIMPOKO MCMONB3YI0TCA B PA3NMUHbBIX OOACTAX, BKAIOUAA TENEKOMMYHUKALMN,
ObITOBYIO NEKTPOHMKY, aBTOMOOUIBHYIO INEKTPOHWKY, MEAULIMHCKOe 0BopYa0BaHIE U MHOroe ApYroe.

Ounbtpbl MLC BbiNycKalOTCA B Pa3nUUHbIX KOHGUIypaLMAX 1 C Pa3AUUHBIMA 3HAUYEHUAMY EMKOCTU ANA YAOBNETBOPEHMA
cneurduuecknx TpeboBaHWin NpuAoxKeHnid. OHM MOryT WCMONBb30BATbCA B COYETAHUM C APYTUMM SNEKTPOHHBIMM
KOMMOHEHTaMM, TaKUMM KaK MHAYKTOPbI 11 PE3NCTOPDI, A8 CO3AaHUA CNIOMKHBIX CXeM GUIBTPOB, OTBEYAIOLIMX KOHKPETHBIM
TpeOOBAHMAM K GUNBTPaM.

Y10 Takoe naccmeHble GpuIIbTPbI FAPMOHUK?

MacCMBHbIA GUABTD FAPMOHUK - 3TO 3/EKTPOHHOE YCTPOWCTBO, MPEeAHa3HauYeHHOe [N YMEHbLIEHNUS Wv
YCTPAHEHVA TFAapMOHWK B 3/IEKTPUUECKOM CuUrHane. [apMOHMKM - 3TO  [JOMOSHWTENbHbIE CUHYCOMAAbHbIE
COCTaBnAoLME, BO3HUKAIOWME HA YacTOTaX, KPaTHbIX OCHOBHOW 4YacToTe B CMCTEME 3EeKTPOCHAOXEHMA. ITu
FAPMOHWKM MOTYT BbI3BaTb Takue Mpobnembl, Kak Mneperpes TpaHCHOpMATOpa, WCKakeHvie GpopMmbl CUrHana,
CHUXeHWe 3Hepro3dPeKTVBHOCTY 1 INEKTPUYECKIME NMOMEXN.

IMaccuBHBIA GUIBTP FAPMOHKK Ha3blBaeTCA "MacCMBHBIM', MOTOMY YTO Al ero PaboThl He TpebyeTca BHeWHWN
NCTOYHMK MUTaHVA. ONA CHWKEeHUA YPOBHA TFApPMOHWMK WCMOMb3YIOTCA MAcCMBHBIE KOMMOHEHTbI, TakMe Kak
KOH/IEHCATOPbI, MHAYKTOPbI 1 pe3ncTopsl. OCHOBHbIE TUMbl NACCHUBHBIX GUIBTPOB FAPMOHMK BKIIOUAIOT B cebs:

1. OUABTP HU3KKMX YacTOT: 3TOT TUM GKNBTPa NPOMYCKAeT YacTOThl HUKe OnpeeneHHOM YacToTbl Cpesa, ocnabnas
60onee BbICOKME YacToTbl. OH MCMOMb3YeTCs AIA YCTPAHEHWA BbICOKOUACTOTHBIX FrAPMOHVIK, MO3BOMAA NPOMyCKaTb
TOJIbKO OCHOBHYIO 4acTOTY.

2. QUNBTP BbLICOKMX YacTOT: GUIBTD BBICOKMX YacTOT AENCTBYET MPOTUBOMONOKHO GUABTPY HW3KKX YacToT,
MpOMyCKasa 4YacTOThl BbILIE YacTOTbl Cpe3a M ocnabnas Huskme dactothl. OH MCMONb3yeTcsa And yCTpaHeHus
HWU3KOUYACTOTHBIX FTaPMOHWIK.

3. TToNOCHO-NPOMYCKaLLWi GUABTP: STOT UBLTP NO3BOASET NPOMYCKaTb ONPEAENEHHbIN Aana3oH YacToT Mexay
ABYMA YacToTamMu cpe3a. [oneseH ana ycTpaHeHvs cneunduuecknx rapMoHyK.

4. MonocHo-3arpaxaaroLLmnii GunsTp (DEXEKTOPHbIN): 3TOT GUALTP NPeHa3HaueH ANnA 13brpaTensHOro ocnadneHns
v BNOKMPOBaHKA OMpeeneHHOoM YacToTkl, Hanpumep, onpeaeneHHoNn rapMoHNKL. YacTo ucnonblyeTca ana
YCTPaHeHWsA 0COBEHHO NPOBNEMHbIX TaPMOHMIK.

SPPEKTVBHOCTL MACCUBHOMO GUILTPA FAPMOHVK 3aBUCWT OT €ro KOHCTPYKLIMW, XapakTepUCTUK YCTPaHAeMbIX
FAaPMOHUK 1 XaPaKTEPUCTVK SMEKTPUYECKON Harpy3ku. Takme GuUIbTPbl YacToO UCMOSMb3YIOTCA B MPOMbILLIEHHBIX 1
KOMMEPUECKIX MPUIOKEHNAX ANIA YAYULEHNA KaueCTBa SNeKTPOMNUTaHUA 1 yMeHblIeHns Npobiem, CBA3aHHbIX C
rapMOHMKamK, TaK1X Kak neperpyski, neperpes 1 nepebow B pabore.

YTto Takoe rapMoHuKn?

TAPMOHUKU B INEKTPUUECKOM KOHTEKCTE - 3TO CUHYCOMa/bHbIE KOMMOHEHTbI CUrHaNa, BO3HMKAIOLLME Ha YacToTax,
KpaTHbIX OCHOBHOW YacToTe. OCHOBHasA YacToTa - 3TO OCHOBHasA YacToTa Meproanmyeckoro CUrHana, Ha KoTopon
00bIUHO paboTaeT aneKkTpnyeckasa cucTema.

[aPMOHMKL MOTYT BbITb PE3YNBTATOM MOMEX UM UCKaXKeHN B GOpPME BOSHbI 3N1EKTPUYECKOTO CUMHana.

OHV NpeacTaBneHbl LENbIMA KPAaTHOCTAMM OCHOBHOW YacTOTbl. [APMOHMKI MOTYT BbI3BaTb HECKOJBbKO NPobiem B
SNEKTPUYECKOW CUCTEME, B TOM UMCIIE:

1. HarpeB 1 notepu 3Heprun: rapMOHVKIM YBENMUMBAIOT CpeHEeKBaAPATUUHbIE 3HAYEHNMSA TOKA 1 HaNpAXeHUs B
INEKTPUYECKOW CUCTEME, UTO NMPUBOANT K YBEMUEHWIO MOTEPL SHEPTW 1 HarpeBy Kabenen, TpaHChOPMaTOPOB 1
Apyroro obopyaoBaHuA.

2. VickaxkeHne dopmbl curHana: [apMOHVKKM MOryT UCKaKaTb QOPMY CWIHana, Bbi3biBas HeCuHycouaanbHoe
HaNPsXEHME. DTN UCKaXEHWA MOTYT NOBANAT Ha PAabOTy UyBCTBUTENBHBIX YCTPOWCTB, TaKNUX Kak KOMMBbIOTEPSI, U
BbI3BaTb NEPErpeB UM HENCNPABHOCTY B 31EeKTPOOOOPYA0BAHNIN.

3. DNeKTpoMarHUTHble nomexu: APMOHUKM MOTYT FeHepUpOBaTh SNEKTPOMArHUTHbIE MONs, KOTOopble MOryT
CO3/aBaTb NMoMexn And APYrix 3NeKTPOHHbIX YCTPOWCTB, Bbi3biBas NMPobeMbl SNeKTPOMArHUTHON COBMECTUMOCTY
(=GMQ).

4. MNeperpes TPaHCHOPMATOPOB: TAPMOHVKM MOTYT Bbi3biBaTb MeperpeB TPaHCHOPMATOPOB, CHUXas WX CPOK
CNyK6bl 1 3GGEKTUBHOCTD.

5. HevicnpasHocT 060pyaoBaHNs: TAPMOHMKIM MOTYT BAINATG Ha PaboTy 3n1eKTpoobopya0BaHNS 1 ABWraTenei, uto
NPUBOAWT K HEOMTUMANBHOW PabOTe, CHIKEHIO 3GEKTUBHOCTH 1 BOee UaCTbIM MONOMKaM.

[na pelweHns 3Tvx nNpobnem 4acto HeoOXOAMMO MCMOb30BaTh GUALTPbI, KOHAEHCATOPbI [ANIA KOPPEKLUMN
Ko3hdULMEHTa MOLWIHOCTY 1 ApYre YCTPOWCTBA ANA YCTPAHEHNA UV YMEHbLIEHNA TaPMOHNK B SNEKTPUUECKIX
cuctemax. CTaHpapTbl M TexXHWUYeCKMe PYKOBOACTBA YCTaHaBIMBAIOT AOMYCTUMble Mpeaentl rapMOHWK B
pacrnpefennuTenbHbIX CUCTeEMax ¥ [aloT peKoMeHAauum no paboTe C rapMoHVKaMu s obecrneyeHuna BbICOKOro
KauecTBa 3/1eKTPOCHabKEHMS.

Yto Takoe cteneHb 3awuTbl P21 1 IP547?

IP21 - 310 Knaccudmkaums, Kotopas ABnAeTca uyactbio Koga IP (Ingress Protection), ncnonblyemoro Ans
KnaccudmKkaumm 1 onpeaeneHna CTeneHun 3almnTbl KOpryca Uan NeKTPUUYeCKoro YCTPOMCTBa OT NMPOHVKHOBEHWA
TBEpPAbIX YacTUL 1 BoAbl. ABbpeBmaTypa "IP" o3HauaeT "Ingress Protection’, 3a Heln cneayioT Age Undpbl Unm byksa
n umdpa.



B cnyuae c "IP21" undpa "2" o3HauaeT 3alnTy OT MPOHUKHOBEHWA TBepAblX YacTul, a umdpa "1" - 3awmTy oT
NMPOHUKHOBEHWA Karnenb BOAbI.

BOT UTO 3TO 3HAUMT B AeTansx:

1. 3awmTa oT TBEPAbIX YacTuy (HavanbHaa undpa 2'): umdpa 2' yKasbiBaeT Ha TO, UTO KOPMYyC WX YCTPOMCTBO
MMeeT OrpaHNYeHHYIO 3alliMTy OT MPOHUKHOBEHWS TBEPAbIX YacTuL AnameTpom bonee 12,5 MUNIMMETPOB. ITO
03HAYaeT, uTo NPeAMET 3allMLLEH OT TBEPAbIX OOBEKTOB 3HAYUTENBHOMO Pa3mepa, Tak1X Kak nasnbLibl Wiv apyrvie
OTHOCUTENBHO KPYMHbIE YaCTULbI.

2. 3awumta o1 BoAbl (MocneaHas undpa '1'): umdpa '1' yKasbiBaeT Ha TO, UTO KOPMYC AN YCTPOMCTBO 3alUyLleHbl OT
NPOHWUKHOBEHMA MaAaloLLMX BePTUKaIbHbIX Kanesb Bofbl. OfHaKo OH He CuMTaeTcst abCOMOTHO HEMPOHMLIAeMbIM
JN5 BOAb.

B uenom, cteneHb 3awmThl IP Mcnonb3yeTca ans KnacCudukalmm SNeKTprUUecKoro 1 3NeKTPOHHOrO 060pyaoBaHNs
1 obecrneyeHvs ero NPUroaHOCTY ANA KOHKPETHbIX MpUMEeHeHnn 1 cpef. Knaccudukauma IP21 o3Hauaer, uto
YCTPOVICTBO MMEET OrPaHUUeHHY0 3aliUTy OT MPOHVKHOBEHMA KPYMHbIX TBEPAbIX YacTUL W Kanenb BOfbl, HO
HEe NOAXOAUT [NIA YCNOBWIA, B KOTOPBIX OHO MOXET MOABEePraTbCA BO3AENCTBMIO BArA WM 3HaUMTENbHbBIX OpbI3r
Boabl. CTeneHb 3awmTsl [P MoxeT Bapbuposatbca oT "IPO0" (oTcyTcTBMe 3awmTsl) Ao "IP68" (nonHada 3awwmTa oT
MPOHVUKHOBEHUA MblIV U TIOTPYKEHMWA B BOAY).

Knaccuoukauvs IP54 asnaetca yactblo kopa IP (Ingress Protection), ncnonb3yemoro Ans Knaccudukaumm %
onpefeneHns CTeNeHN 3aLMTbl KOPMyCa Uy 3NeKTPUYECKOro YCTPOMCTBA OT MPOHNKHOBEHMA TBEPAbIX YacTuUL, U
BoAbl. AbbpeBuaTypa "IP" 03HauaeT "3almTa OT MPOHMKHOBEHMA'", 33 KOTOPOW CNeayioT fiBe LMdpbi.

B cnyuae IP54 umdpa "5" 03HauaeT 3aWmTy OT MPOHUKHOBEHVIA MbIN UM TBEPAbIX YacTuL, a unudpa "4" - 3awmTy ot
NMPOHNKHOBEHVS Kanesb BOAbl. BOT UTo 3T0 3HaumMT B AeTansx: 1. 3aliyTa oT TBepAbX 4acTuL, (HauanbHas Ludpa 's'):
umdpa '5' 03HauaeT, YTo KOPMyC UM YCTPOMCTBO MMeeT A0CTaTOUHO HAAEKHYIO 3aLMTy OT MPOHWUKHOBEHMA MblAN.
OH CcyMTaeTCcA AOCTAaTOYHO 3allMLLEHHBIM OT TBEPAbIX YaCTUL, 3HAUUTENBHOMO pa3Mepa.

2. 3awmTa oT Boabl (MocneaHss unodpa '4"): undpa '4' yKasbliBaeT Ha TO, UTO KOPMYC MK YCTPOMCTBO 3alLMLLEHbBI OT
6pbI3r BoAbl CO BCeX CTOPOH. OfiHaKO OH He ABNAETCA abCOMOTHO HEMPOHMLIGEMbIM AMA BOADI.

Knacc 3awmthl IP54 roBOpWT O TOM, YTO YCTPOMCTBO AOCTAaTOYHO YCTOWMUMBO K MOMAafaHMI0 Mbiv U MOXET
BbIAEPKMBATb OPBI3rM BOAbI C Pa3HbIX CTOPOH, HO He MOAXOANT ASIA MOrPyKeHWS B BOAY UM UPe3BblUaiHO BNAXKHOW
cpefbl. ITa KnaccndmKkauma xapakTepHa Ana 3MeKTPOHHbIX YCTPOWCTB, KOTopble OyayT MCMONb30BaThCA B Cpefe,
rAe BO3MOMKeH HeKOTOpbIN YpOBEHb BO3AEMCTBIMA BAATW UAN MbIVY, HO He MOABEPKEHbI IKCTPEManbHbIM NMOTOAHbIM
YCNOBVIAM VAN MOTPY>KEHMNIO B BOAY.

Yro Takoe dpazoBbii caBur?

«(a3oBbli CABUM» B INEKTPUYECKOM UM GU3NUECKOM KOHTEKCTE O3HauaeT 3aflepKKy UM OnepexeHne Mexmy
ABYMA NEePUOANYECKMMI BENMUYNHAMM, TAKMMU KaK HaNPmKEHNE 1 TOK B INEKTPUUECKON Lienu, Ui Mexay AByMsA
BO/HaMK. DTa 3afeprKKa MOXeT ObITb M3MepeHa B yriax Uiv Bo BpemeHw. BoT 6onee nogpobHas nHdopmauns:

1. Da30BbIV CABUT B INEKTPUYECTBE: B INIEKTPUUYECKOM KOHTEKCTE yron casura das npeAcTasnaeT cobon 3agepxKy
NY onepexenvie Mexay GOpMON BOMHBI HaNpsKeHUA 1 GOPMON BOMHBI TOKA B Lienu NepeMeHHoro Toka. JToT
$a3oBbIN CABUT BbI3BaH HaMuMeM B LMW PEAKTUBHbBIX SMIEMEHTOB, TaKMX Kak MHAYKTMBHOCTL (L) 1 emkocTb (C).
B uncTo pe3ncTnBHOM UaeanbHOM Leny HanpsKeHe 1 TOK HaxoaaTca B Gase, T.e. $a30Bble CABUII OTCYTCTBYIOT.
OfHaKO B MPUCYTCTBUM PEAKTUBHBIX KOMMOHEHTOB MPOUCXOAWUT CABUM (a3. ITOT $a30BbIfi CABUM MOXET ObiTh
BbIPaXeH B rpagycax Unn pagvaHax.

2. ®azoBblil CABUM MeXay BOMHaMN: B GU3KKe BOMH Ga30BbI CABUM O3HAUaET 3afiepKy UK onepexeHne Mexay
ABYMA BO/IHAMM C OAVMHAKOBOW YaCTOTOM. ITO MOXeT OblTb CBA3AHO C Pa3fNUMAMM B HaUanbHOM daze BOAH Mnn B
CKOPOCTU MX pacnpocTpaHeHua. OazoBbii CABUT MEX[Y BOSIHAMM MOXET BAMATL Ha MHTEPDEPEHLIMIO MEXY HAMM,
C037aBast KOHCTPYKTUBHbIE VNN IECTPYKTUBHBIE MHTEPGEPEHLIMOHHbBIE ABNEHWA.

3. MNpumeHeHwe: Ga30BbIfi CABUT BaXKeH BO MHOTVX 00/1aCcTAX, BKMIOUAsA dNEKTPOTEXHUKY, SNEKTPOHVIKY, 3BYK, ONTUKY 1
apyrvie. Hanpvimep, B ayanoTexHuKke Ga3oBblii CABUM MEXAY ayAMOCUTHaNamy MOXeT Bbl3BaTb MPO6emMbl C OTMEHOMN
1y 0bpaTHOM CBA3bIO. B oNTMKe Ga3oBbli CABUM MEXAY CBETOBbIMU BOSIHAMMW MOXKET BAWATb Ha MONApMU3aLmio
cBeTa. 4. Koppekuysa $ha3oBoro CAgura: B HEKOTOPLIX CrlydasXx, uTobbl MOBbICUTL SGGEKTUBHOCTD MK 13bexaTb
npobnem, HeoOXOAMMO CKOPPEKTUPOBATL U KOMMEHCMPOBATb GaszoBbli CABUM MEX[Y HaNpPsXXeHUEM 1 TOKOM
B 3/1EKTPUYECKON e, ITO MOXHO CAeNaTbh C MOMOLLbIO TaKMX YCTPOWCTB, Kak KOHAEHCATOPbI UV MHAYKTOPDI,
UTOObI COANAHCUPOBATL PEAKTUBHYIO 1 PE3UCTMBHYIO Harpy3Ky B LEMW.

DazoBbiit CHBUT - KNIOYEeBOE MOHATUE ANA NOHVIMAHNA Lenei NnepemMeHHOro ToKa, BOIH 1 APYrX Nneprnoanveckmnx
ABNEHWN. 3HaHWe CTeneHu (])a3OBOI'O CABura mexxagy pasnnyHbiMy CrHanammn iy BONHaMn HeO6XOﬂI/IMO and
NPOeKTNPOBaHNA 1 aHann3a NeKTPNYeCKUX 1 SNTIeKTPOHHbBIX CXeM 1 CUCTEM.

Yto Takoe HanpsaxxeHne?

HanpsxeHwie - 370 Mepa MHTEHCUBHOCTY MEKTPUYECKOKN CUIbI UK PAa3HOCTM NOTEHUMAMOB MeX Ay ABYMA TOUKaMMU
B 2/1EKTPUYECKON Lemnu. ITO OAHA M3 OCHOBHBIX JMEKTPUUECKMX BENUUMH, KOTopas ObblYHO 0bO3HayaeTcA B
BonbTax (B). HanpsaxeHne npeactasnaet cobon "nasneHne" anekTpuyecTsa B 3NeKTPUYECKON Lienn 1 oTBeYaeT 3a
ABVIKEeHWe NMOTOKa INeKTPUYECKHX 3apAAO0B, T.e. N1EKTPOHOB.



BoT HekoTOpble KiloueBble CBeAEHVIA O HaNpPmAXeHUM:

1. EAnHMLbLL v3mepeHua: HanpskeHre m3mepsetca B Bonbtax (B). OavH BonbT npefcTtaBnseT coboit pasHOCTb
NOTEHLMANOB, PAaBHYO OHOMY [KOYJIH0 SHEPIW Ha OAMH KWOrPamMM 3NEKTPHUYECKOTO 3apaza.

2. Pa3HOCTb NOTEHUMANOoB: HanpsXeHne NPeacTaBAeT coboi Pa3HOCTb INEKTPUUECKMX NOTEHUMANOB Mexy ABYMA
TOYKaMK B Lienn. ITa Pa3HOCTb MOTEHLMANoB OTBEYAET 3a NepemMellieHre NeKTPUYECKoro 3apsaaa 13 OAHOM TOUKK B
Apyryto.

3. loctoaHHOe 1 nepemeHHoe Hanpsxerne: CyllecTByeT ABa OCHOBHbIX TWUMA 3MEKTPUYECKOTO HampAXeHWs:
noctoaHHoe (DC) n nepemerHoe (AC). loCToAHHOE HanpMXeHVe HEM3MEHHO BO BpeMeHM, B TO BPEMSA KaK NnepemeHHoe
HanpPsKeHVe NepYoOANYECKN MEHAET HarnpaBeHue.

4. VICTOYHVKI HanpsiKeHA: VICTOUHKKI HaNPAXeEHNS - 3TO YCTPOMCTBA, 06ecneyrBaiol|ye MOCTOAHHYIO MW NepeMeHHYI0
Pa3HOCTb 3NEKTPUYECKMX NOTEHLMANOoB. batapew 1 reHepaTopbl ABNAIOTCA MPUMEPaMU UCTOYHUKOB HanpsiKeHWA.

5. 3akoH Oma: HanpsxeHue - 310 oavH 13 GaKTOPOB, BAMAIOWMX Ha CUIY NEKTPUUECKOrO TOKa B Lieni, KOTOPbIN
onncbiBaeTcA 3akoHoM Oma. CornacHo 3TOMy 3akoHY, cuna Toka (1) B Lenv npAaMo NponopLmnoHanbHa Hanpaxexnio (V)
1 0bpaTHO NponopLmoHanbHa conpotranenuio (R), Te. 1=V /R.

HanpﬂmeHme ABNAETCA OAHOW 13 OCHOBHbBIX BEINYMH B SNeKTprnYecKnx uenax v HEO6XO,D,I/IMO ONA NPaBUbHOIO NUTaHWA
n Da6OTbI SN1eKTPOHHbIX yCTpOl;lCTB n 3ﬂeKTpOO6OpyﬂOBaHVIH4 [MoHVMaHwme HanpAaXeHna nMmeeT pellatollee 3HadyeHne
ONA NPOEKTUPOBaAHUA, O6CJ'Iy>KVIBaHI/Iﬂ 1 MNONCKa HEI/ICI'IpaBHOCTEIZ B N1EKTPNYECKUX U SNTEKTPOHHbIX CCTEMAX.

Yro Takoe neperpyska?

TepMUH "neperpy3ka’ B 3NeKTPUYECKOM UM SNEKTPOHHOM KOHTEKCTE O3HAUaeTCUTYyaLuio, B KOTOPOW YCTPOWCTBO, LieMb
MW KOMMOHEHT MosyyaeT TOK MK MOLWHOCTb, MpeBbillatoLLme Te, /1A KOTOPbIX OHO 6bl0 pa3paboTaHo vnm KoTopble
OHO CMOCOOHO 6e30MacHo BblAepKaTb. eperpy3ka MOXeT MMeTb HECKONbKO MPUUMH 1 NPUBECTM K MOTEHUMANbHO
onacHbIM npobnemam. BoT BaxHasa HGopmaLma o neperpyske:

K pacnpocTpaHeHHbIM NpuynMHam neperpy3ki OTHOCATCA:

1. TepeHanpsxeHue: 6onee BbICOKOE, YeM OXMUAAETCH, SNEKTPUUECKOE HAMPsXeHe MOXKET Bbi3BaTb Meperpysky,
0COBEHHO eC NOAKIOUEHHbIe YCTPOMCTBA He 3alljMileHbl YCTPOMCTBaMM 3alUThl OT NepeHanpaxXeHns, TakKUMK Kak
MOJTHMEOTBOADI.

2. MNeperpy3ka no ToKy: [peBbilieHne TOKa, MPOoTeKaloLWero Yepes KOMMOHEHT U LeMb, MOXET NMPUBECTY K Neperpesy
1 NOBPEXAEHWI0. ITO MOXKET MPOWV30IATH 13-33 KOPOTKOIO 3aMblKaHW, BbIXOfa 13 CTPOA KOMMOHEHTOB WAV HaMepeHHO
neperpy3ku (Hanpumep, NOAKIIUEHNA CIMWKOM BOMbLIOTO KONMYECTBa YCTPOWCTB K OHON Leni).

3. YpesmepHas Harpyska: MOAKMIOYEHWE CAMWKOM OOMbLOro KOAMYecTBa YCTPOWCTB UM 000pynoBaHMA K
INEKTPUUECKON LIEMM MOXET MPEBBICUTL €8 HOMVHAMbHYIO MOLHOCTb 1 BbI3BATh Neperpy3ky.

SddeKT neperpysku:

4. Meperpes: Neperpy3ka MOXeT NPUBECTY K Neperpesy Kabenei, 3neKTpUYecKyx KOMNOHEHTOB WK YCTPOWCTB, UTO
MOXeT MPVBECTU K BO3ropaHuio Uav HeobpaTnmMoMy NoBpexaeHuto.

5. CokpalljeHrie Cpoka CnyObl: Neperpes 1 HanpsxeHue, Bbl3BaHHbIE Neperpy3Kow, MOryT COKPaTHTb CPOK CIyObl
INEKTPUUECKUX 1 INEKTPOHHBIX KOMMOHEHTOB.

6. HencnpaBHOCTW: Mpu ANUTENbHOW Neperpy3ke 3NeKTPOHHbIE UK INEKTPUYECKE KOMMOHEHTbI MOTYT BbINTY 13
CTPpOA, He NOAAABAACH PEMOHTY.

7. NoTepsa 3ddeKTMBHOCTM: NOCTOAHHbBIE Neperpy3K/ MOryT NPUBECTH K NOTepe IHePro3GGeKTVBHOCTM 1 yBenYeHIo
9KCMNYyaTaLMOHHbBIX PACXOA0B.

Bo v3bexxaHre neperpysku Heobxoanmo cobntopaTb TPeboBaHNUA K TOKY W HaMPAXEHMIO SNeKTPUYEeCKMX YCTPOWCTB
1 LUenen. Mcnonb3oBaHve 3aliUTHBIX YCTPOWCTB, TaKMX Kak MpefoXpaHUTenyi, aBToMaTMyecKme BbiKMYateny 1
CTabuny3aTopbl HaNPSKEHNSA, NOMOXET NPEeAOTBPATUTL UIW OrPaHUUKTD YilepO, Bbi3BaHHbIM Neperpy3kamu. Kpome
TOrO, BaXXHO MPaBWIbHO PacnpefenvTb Harpy3ky 1 obecneunts 6e30nacHoe yrpaseHne MeKTPUYECTBOM B JOMAX,
Ha NPEANPUATUAX 1 B MPOMbILIIEHHOCTY, YTOObI 136EXKaTh ONACHbIX CUTYALIWI,

Yro Takoe 3akoH Qypbe?

3akoH Qypbe - 310 dyHAAMEHTANbHBIN MPVHLMM TEPMOAVHAMUKA 1 TEMONPOBOAHOCTH, KOTOPbIN OMMChIBAET
pacnpocTpaHeHve Temnna yepes NPOBOAALMI MaTepuas. STOT 3akoH Obin chopmynmpoBaH *Kosedpom Dypbe,
bpaHLy3CKUM MaTemaTVKOM 1 du3mKom, B 1822 rogy. 3akoH Qypbe YacTo UCMONb3yeTCA ANA aHanm3a TennoBbIX
MOTOKOB ¥ MPOrHO3MPOBAHNKA N3MEHEHWA TEMNEPaTYPbl B KOHCTPYKLUMM UK OObeKTe C TeYeHVIeM BPEMEH .

3akoH Qypbe rnacuT cnegyiollee:

Tennoson notok (Q) uepe3 matepuran NPAMO NPOMOPUMOHANeH Mowaay nornepeyHoro cedenua (A), uepes
KOTOPYIO PACMPOCTPAHAETCA TEMNO, PasHYILIE TeMMepaTyp Mexay ABYMA CTOPOHaMM MaTepuarna (AT) 1 o6paTHOMy
3HaueHWto paccToanwua (d) mexxay STVMK ABYMA CTOPOHAMM:

Q=-k*A*AT/d

rae:

- Q - TennoBo¥t NOTOK (B BaTTax, BT) uepes matepuan.

- A-nnouab NonepeyHoro ceyeHus, Yepes KOToPoe PacnpoCTPaHAETCA Tenso (B KBaAPaTHbIX MeTpax, mA).

-AT- 3T0 pa3HuMLa TemnepaTyp Mexay ABymMa CTOPOHamM MaTepuana (8 rpagycax Lienscus, °C vnm B KenbaurHax, K).
- d - 370 paccToaHve Mexay AByMA CTOPOHaMK MaTepuana, Yepes KoTopble MPOVCXOAMT TeNNONPOBOAHOCTL (B
MeTpax, M).

- k - TennonpoBoAHOCTL MaTepuana (B BaTTax Ha METP Ha KenbBUH,W/(MAK)).

3akoH QOypbe npencTaBnsAeT coboli ypaBHeHWe, OMUChiBaloLiee PacnpoCTpaHeHWe Terna yepe3 NMpoBOAALLNIA



maTepwan, Hanpumep, Teepaoce Teno. Yem bonblie pasHula Temnepatyp Mexmay AByms CTOPOHaMK Matepuana,
Tem Oornblie TEMIOBOM MOTOK. B TO Ke Bpems, Yem Bbille TeronpPOBOAHOCTb MaTepwuana, TeM ferye Tenno
PaCNpOCTPaHAETCA Yepes Hero.

3akoH Qypbe MPUMEHAETCA B CaMblX Pa3HbIX CUTyaUmsax: OT TEMIOBOTO PacyeTa 3MeKTPOHHbBIX YCTPOMCTB [0
MPOrHO3VMPOBAHMA HarpeBa WiV OXMaXKAeHWA 3AaHUIA W aHanM3a PacnpoCTpaHeHWa Temna B MPOMbILNEHHbIX
npoueccax. ObecneuriBaeT GpyHAaMEHTaNbHYIO OCHOBY ANA MOHVIMAHVA W ynpaBfieHysa TennonpoBOAHOCTbIO B
PA3NMYHbIX KOHTEKCTaX.

YTo Takoe MMKpocbou B Mofaye 3neKTposaHeprumn?

MuKpocbon nuTaHua - 3TO KOPOTKMe, oueHb ObICTpble Nepebon B nofaye 3MeKTPO3IHEPTn, KOTopble 0ObIYHO
INATCA MEHee CeKyHAbl. DTV COBbITVS MOTYT NOBAVATL Ha becnepeboiHyto paboTy 3NeKTPOCETH, HO 0ObIYHO OHM
HACTONBKO KPAaTKOBPEMEHHbI, YTO MHOTE JTIOAN MOTYT HE 3aMETUTb VX 6e3 TjaTenbHOro HabnoaeHns. OnHako oHY
MOTYT OKa3blBaTb CYLIECTBEHHOE BIIMAHME Ha UyBCTBUTE/IbHbIE S/IEKTPOHHbIE YCTPOMCTBA.

TN MUKPOCOOM MOTYT BO3HMKATb MO HECKOMBKUM NPUYMHAM, B TOM UMCIIE:

1. Mpobnenbl B 31eKTpoCeTH: KonebaHna HanpsxeHns UV BpeMeHHble neperpy3ki MOryT Bbi3BaTb MUKPOCOOM.

2. ATMOCHEpHble ABNEHNSA: MONHISA UV APYTrne aTMOCGEPHbIE MOMEXM MOTYT BbI3BaTb KPAaTKOBPEMEHHbIE nepebon
B NO/AYe INEKTPOSHEPT M.

3. MaHeBpbl B 3M1EKTPOCETU: TEXHUYECKOE OOCIYKMBAHWE, PEMOHT WK MEepPeKioueHns B 3M1EKTPOCETU MOTyT
BbI3BaTb MMKPOCOHOM.

4. BpemeHHble cbov B paboTe 3MEKTPUUECKMX KOMMOHEHTOB: MPOBMeMbl C KOMMOHEHTaMU 3NeKTpUUEeCKHX
NOACTAHLMIA UM NIVHWIA SNeKTponepeaay MOryT Bbi3blBaTb KPaTKOBPEMEHHble nepebou B paboTe.

MwuKpocbor MOoryT NMOBAMATL Ha UyBCTBUTENbHbBIE SMEKTPOHHbBIE YCTPOWMCTBA, TaKkMe Kak KOMIMbIOTEPSI, CEPBEPDI,
ceTeBoe 06OPYAOBaHWE, UyBCTBUTENbHAA TEXHWKA W APYrvie YCTPOMCTBA.

Kpome TOro, oHW MOryT Bbi3biBaTb MPOGIEMbl C HafeXHOCTbIO B CUCTEMAX aBTOMATWUECKOrO YrpaBleHus W
NPOMbILUIEHHOM 0B0PYA0BAHNN.

Yto Takoe orpaHununtenu nepeHanpsaxernua Surge PROTECTION knacca l m 117

OrpaHuunTeny nepeHanpaxeHns, WM YCTPOMCTBa 3aWwmTel OT nepeHanpaxenna (OMH), - 310 ycTpoicTea,
npefHasHayeHHble AA 3alMThl IMEKTPOHHbBIX NPMOOPOB 1 cucTeM OT nepeHanpsaxeHna. OMNMH knaccudrumpylotca 8
3aBMCUMOCTM OT WX CMOCOBHOCTU BbIAEPMBATL Pa3nyHble KaTeropuu nepeHanpskeHuit. OcHoBHble knaccsl OfMH -
knacc | knacc Il, Kaxablii 13 KOTOPbIX NpeaHasHaueH AnA 60pbObl C ONPeAeneHHbIMM MCTOUHVKAMM CKAUKOB HanpsKeHN s,
1. Knacc | (OIMH yposHsa 1): 911 ONMH npeaHa3HaueHbl Ana 60pbbbl C MPAMBIMU CKaUKammi HanpsKeHA, BbI3BaHHbIMY
MonHuel. OHu yCTaHaBAMBAIOTCA Nepe OCHOBHOW 3N1eKTPOYCTaHOBKOW, B TOUKE BXOAA INEKTPOMNUTAHMA B 3aaHNMe (TOUKa
BXO[a). VX OCHOBHaA POsb - 3aLlMTa OT BHELHVX NepeHanpiKeHUin aTMOCOEPHOrO MPOUCXOXKAEHWA, TaKIX KaK NPAMbIe
yAapbl MOMHUN.

2. Knacc Il (OINH yposHa 2): OINH knacca 2 npegHasHaueHsl AnA 60pbObl C KOCBEHHbBIMY NEPEHANPAXEHUAMY 1 CKauKamyt
HaNPAXXEHNA BHYTPEHHETO MPOUCXOKAEHWUS, HAaNPYMep, BO3HVKAWMMI B pe3ysibTaTe nepeboeB Uin nepekmioyeHiin B
anektpoceTn. OObIYHO OHW YCTAHABNMBAIOTCA Nepes] 3N1EKTPOHHBIMU YCTPOMCTBAMM N YyBCTBUTENbHBIM O00PYAOBAHMEM,
3alMLLAA OT CKAUKOB HANPAXEHWA, KOTOPbIE MOTYT UCXONUTb OT BHYTPEHHEN U OOLIECTBEHHOM 3NeKTPOCETH.

CoBmecTHaa yctaHoBka OFMH knacca 1 m 2 obecrneuvBaeT KOMMMAEKCHYIO 3aliMTy OT Pa3vyHbIX WCTOUHMKOB
nepeHanpskeHnsa, 3OGeKTUBHO 3alluLIan BCIO IMEKTPOCUCTEMY 3[aHVA. TakoW MHOrOYpPOBHEBbIA MOAXOA K 3aliuTe
OT MepeHanpsxXeHnin No3BoNAeT NPeAoTBPaTUTL MOBPEXKAEHME IMEKTPOHHBIX YCTPOWCTB U MOBBICUTL HALeXHOCTh
SNEKTPUYECKMX CUCTEM.

BaXKHO OTMETUTb, UTO 3aLLKTa OT NepPeHanPAKEHUS NOKHa ObITb KOMMIEKCHOM 11 MHTErPUPOBAHHOWM, C YYETOM YCTAHOBKM
YCTPOWCTB Kfacca 1, knacca 2 1, Npu HeobxoanmocTy, knacca 3 ONMH (AnA 3aLmTbl OTAeNbHbIX YCTPOCTB).

Yto npepcTtaBnaAioT coboi Bbiknovatenn ABB SACE EMAX 2?

Boikntoyatenn ABB Emax 2 - 3TO BbICOKOBOJIbTHbIE 3MEKTPUYECKME KOMMYTALMOHHbIE Y 3aliMTHble anmnapatbl,
BbiMyckaemble komnaHuen ABB, M3BeCTHbIM MPOW3BOAMTENEM 3N1eKTPOOOOPYAOBaHMA. TV BbiKAOYaTENN
npefHasHaveHbl And obecneyeHna HagexHo 3allnTbl 1 YNPaBAEHMA BbICOKOBOBTHBIMM 3N1EKTPUYECK MM CETAMM
1 NCMOJb3YIOTCA B LUIMPOKOM CMEeKTPe MPOMbILLNI@HHbIX 11 KOMMEPYECKINX MPUNOXEeHN. BOT HeKOTOpbIe M3 OCHOBHbIX
XapaKkTepucTrK Bolkntoyatenen ABB Emax 2:

1. Bbicokoe HampsxeHue: ABTOMaTMyeckue BbikMoyaTeny ABB Emax 2 npefHasHaueHbl AnAa paboTbl B
BbICOKOBOJSIBTHBIX 3N1EKTPUUECKHX CETAX, KaK MPaBUIO, MPY HanpsaxeHny cabilue 1 KB (KunoosbTa) Ao 36 kB v bonee.
2. 3alpmTa OT neperpysKkn no TOKy: T aBToMaTUUecKre BbiKouaTeny obecneymsaioT 3aluTy OT CBEPXTOKOB,
KoTopasa HeobxofMma AnA NpefoTBpalleHVa NoBPeXAeHUA 31eKTPOOO0PYAOBAHUA W 3alUUThl INeKTPUYECKO
cucTembl OT cOoeB.

3. MopgynbHoCTb: Emax 2 4acTo ObIBatoT MOAYbHbBIMM, YTO O3HAUaAET, YTO OHM MOTYT ObITb HACTPOEHbBI B COOTBETCTBMN
C KOHKPETHBIMM MOTPEOHOCTAMM NMPUIOKEHMA. ITa GyHKLMA 0becneymsaeT OoMblUyo MTMOKOCTb MPU YCTaHOBKE 1
0OHOBREHUN.

4. MOHWUTOPUHI 1 KOMMYHMKaLMA: MHOMME BepCMM aBTOMATUYeCKMX Bblknouatenern ABB Emax 2 ocHalueHbl
BO3MOXHOCTAMM MOHUTOPWHIA W CBA3W. 3TO MO3BOMAET OOHapyxMBaTb v CoobliaTb O foObiX aHOMaNMAX B
3NEKTPUYECKO cncTeme 1 obneryaeT ANCTaHUMOHHOE ynpaBieHue 1 KOHTPOSb.



5. BblcoKas oTKtovatLlas CnocobHOCTh: aBToMaTnYecKme BbikouaTeny Emax 2 MMeT BbICOKYIO OTKIIIOUAOLL YO
CNOCOOHOCTb, UTO O3HAYAET, YTO OHW CMOCOBHbI 6E30MaCHO NpepbiBaTh OOMbLUME SNEKTPUUECKNE TOKN.

6. lNepefoBble TEXHONOTMM: Ha CaliTe WCMONb3yloTCA MepefoBble TeXHONOrMKM, obecrneuvBaloLLve BbICOKYIO
3HEProspPEKTUBHOCTb M HaA@KHOCTb PAbOTLI. ITO MOMOXET COKPATHTL NOTEPY SHEPTUN M NMOBLICUTb HAAEKHOCTb
YCTaHOBKM.

ABTOMaTn4yeckme Bbikmtovatenn ABB Emax 2 WNPOKO  MCMNOMb3YIOTCA B Pa3/IMYHbIX  OTPaACNIAX, BKJ/IHOYaAA
MOOMbILLNEHHOCTb, SHEPTETMKY, TDAHCMOPT U MHOrMe Apyrue, rae H€O6><O,D,\/Wla HaeXHaA 3alliTa 1 yrnpasieHne
BbICOKOBOJIBTHBIMW NEKTPUYECKUMMN CETAMMN. OHn BbIMYyCKatOTCA B PasNiM4YHbIX BapraHTax ANnA yooBIEeTBOPEHUA
Pa3NMMYHbIX Tpe6OBaHV]M K NpUMeHeHuIo.

besrpaHnyHoe KayecTso. [epejoBOV MHTENNEKT, HeNPEB30MAEHHAA TOYHOCTb Ha PhIHKE, OTKPbITbIE NepeKsitoyaTeny
SACE Emax 2 nepeonpefenaioT CTaHAapTbl B OTpacaun. Pa3paboTaHHble v Npovi3BeAeHHble B MTanuu, OHwu
€AVHCTBEHHbIE 3aLUMLLAIOT SNeKTpUYecKme Lienur 1 06eCneurBaoT HeNpeB3oMAEHHYI0 TOUHOCTb U3MEPEHII Aaxe
NPY MAHUMANbHbIX OTKIOHEHUAX.

VX CYRbHBIMW CTOPOHAMK ABNAIOTCA YMHbIN pacuenutent 3awmTel Ekip Touch 1 npegsaputenbHO HaCTPOeHHble
JIOTUKX YMpaBfeHVa 1 nepeknioveHra Harpysku, He Tpebylolre BHELIHMX ONOKOB ynpasneHus. Kpome Toro,
obecneyrBaeTca OTMYHAA CBA3b: 0bnayHaa MHTerpauma C CUCTeMaMi MHTENNEeKTYabHbIX pacnpefenuTenbHbIX
ceTell NO3BONAET YNPaBAATb AAHHBIMK B CIOMHbIX MPOeKTax ¢ nomMoLbio mnatdopmsl ABB AbilityTM Energy and
Asset Manager. 310 HoMepa COBePLIEHCTBA HalWMX OTKPbLITHIX Bbiktodyatenen SACE Emax 2:

1.6300 A: Kak MakcmanbHbI pasmep.

2.1 NONb30BaATENbCKNI OMbIT: OAVHAKOBBIV ANA BCErO aCCOPTUMEHTA.

3.0,4% 0T In, Kak MUHUMANbHbIN NOPOT CYUTLIBAHWUA MPWY U3MEPEHMAX TOKa.

4. TouHOCTb 1% no 3Heprim 1 0,5% no Toky.

5.-30 % BpemeHW, 3aTpayeHHOro Ha NPOBOAKY.

6.- 15 % BpemeHV 1A BbiMONHEHWA YCTaHOBKM.

ABB SACE EMAX2
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