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BnarogapHocTu

[laHHOe pyKkOBOACTBO SABNSAETCSA pe3ynbTaTtoM
KONMNEeKTUBHbIX yCI/IJ'II/Il7I OMbITHbIX
MeXOYHapOAHbIX 3KCnepToB. Mi3gaHune
pa3paboTaHo Ha OCHOBaHWMM CTaHfapTa cepumn
MO3K 60364 n cogepxut nocnegHvue pa3paboTkm
B obnacTv ctaHgapTU3aumm SneKTPOTEXHUKN.

MN3paHne 2019 .

© Schneider Electric

Bce npaBa 3alumileHbl Bo BCex CTpaHax

PykoBoACTBO Mo yCTPOWCTBY aneKkTpoycTaHoBok 2019
© Schneider Electric — Bce npaBa 3alwuiyeHsl

[aHHOe TexHMYeckoe pyKOBOACTBO MpeAHas3Ha4YeHo Ans CreuuanmcTos,
3aHMMAaIOLLMXCSt MPOEKTUPOBAHMEM, MHCTaNnNsALMER 1 00CnyXMBaHEM
3NeKTPoyCcTaHOBOK. [JokyMeHT pa3paboTaH B COOTBETCTBUM C

Hopmamu MexayHapoaHOWM anekTpoTexHuyeckon komuccum (MIK)

1 MexrocynapcTBeHHbiMu ctangaptamu (TOCT). MNpu paspaboTtke
TEXHUYECKNX peLLeHnin ocoboe BHUMaHWe yaeneHo cobnoaeHmnio
TpeboBaHWli TEXHWKN Be3onacHocTu. MexayHapoaHbli ctaHaapT MOK
60364 «OnekTpoyCcTaHOBKN HU3KOBOSLTHBIE» YCTAHABNMBAET HOPMATKBBI,
obecneunBaroLme 6e3onacHoCcTb U Tpebyemble paboyne XxapaKTepUCTUKN
3MEeKTPOYCTaHOBOK BCEX TUMOB. [OCKONbKY MeXAyHapOaHbI cTaHaapT
[OMKEH OXBaTbIBaTb pasnnyHble TUMbl 000PYAOBaHMS Y TEXHUYECKME
peLueHusi, UCrnosnb3yeMble BO BCEM MUpe, MpaBuia aHHoro ctaHaapTa
[OMKHbI ObITb KOMMNEKCHBIMW U YHUBEPCATbHBIMU Y HE MOTYT
aBTOMaTUYECKN MPUMEHATBLCS K KOHKPETHOMY crnyyato. [oaTtomy ctaHaapT
MO3K He moxeT paccmaTtpmBaTbCs B KadecTBe paboyero pykoBoacTBa

W NpefHasHayeH A5 UCMOoNb30BaHUS TONbKO B Ka4eCTBE CMPaBOYHOIO
[okymeHTa. Llenb HacTosLwero pykoBoACTBa 3aknioyaeTcs B AeTanbHOM
noLIaroBoM pasbsiCHEHUN TPEOOBAHMWI K KOHKPETHOW 3MeKTPOyCTaHOBKE B
cootBeTcTBUM ¢ MOK 60364 n apyrumun ctaHgaptamu MK, npumeHumbiMm
K onucbiBaemon cutyaumu. NMoatomy B NepBoi rnaBe paccmaTprBaeTcs
ucnonb3yemMas MeToonorvs, a kaxaasa nocnegyoLlas rnasa onvcbiBaet
KOHKPETHbI BOMPOC, KOTOPbIA AOIMKEH ObITb AeTanbHO n3ydeH. Ocoboe
BHUMaHWE yAeneHo peKOMEHAALMAM Mo 00ecrneveHnto aNekTpoOMarHUTHON
COBMECTUMOCTU, KOTOPblE OCHOBaHbI Ha OOMbLLOM NPaKTUYECKOM ONbITe
pelleHust faHHbIX NpobnemM. Hageemcs, 4To JaHHOEe pyKOBOACTBO
oKaxeTcsa nonesHbIM Ans Bac.

Schneider Electric S.A.

[laHHOe TexHU4YecKoe PYKOBOACTBO — 3TO eAMHbIA 0606LLa0LLMIA JOKYMEHT,
B KOTOPOM U3MOXKeEHbl METO/IbI, NpaBuna v cTaHaapThl, OTHOCALLMECS

K anekTpoyctaHoBkam. OH nNpegHasHayeH Ans crneuuanmcTos-
3MTEKTPOTEXHUKOB, paboTaloLLMX B KOMMNAHUSAX, KOHCTPYKTOPCKUX Bopo,
KOHTPOMUPYIOLLMX OpraHn3aumnsx u T. 4.

«PyKOBOACTBO MO YCTPOMCTBY 3NEKTPOYCTAHOBOK» NMPeaHa3Ha4eHo

AN KBanMuLUMpOBaHHOIO TEXHUYECKOro nepcoHana. XoTsi aBTopbl
nocTapanucb BKMIOUYUTL B HACTOSLLMI JOKYMEHT TOYHYHO Y JOCTOBEPHYLO
nHdopmauumto, komnaHusa Schneider Electric He 6epeT Ha cebs
IOPUAMYECKYIO OTBETCTBEHHOCTbL 3a Nobble NOCNeACTBUS!, KOTOpbIE
MOTyT BO3HUKHYTb B CBSI3V C UCMONb30BaHWEM AAHHOIO Matepuana
HeKBanMMULMPOBAHHBLIM NEPCOHANOM, OTBETCTBEHHOCTb 3@ TOYHOCTb,
MOSIHOTY NPeaoCTaBNeHHOM NHOPMaLIMK, YCTPOWCTB, MPOAYKTOB UNn
cnoco6oB, onncaHHbIX B JaHHOM PyKOBOACTBE, U He 0603HavaeT, YTo
€ro uncnonb3oBaHve He ByAeT HapyLlaTb NpaBa YaCcTHON COBCTBEHHOCTH.
Llenb faHHOro pykoBOACTBA 3ak/O4aeTCsl B MOMOLLM peanu3aumm
MeXayHapoaHbIX CTaHAAPTOB MO YCTAHOBKE AMs NMPOEKTUPOBaHMS 1
MOHTaa, HO BO BCEX Cryyasix MeXayHapoaHble N MECTHblE CTaHOapThbI
MUMEIoT NepPBOCTENEHHOE 3HAYEHME.

3710 HOBOE M3aaHue 6bino onybnMkoBaHo, YToObl 06paTUTL BHUMaHWE

Ha U3MEHEeHUs1 B TEXHOMOMNSAX, CTaHAapTax 1 npaeunax, B 4acTHOCTH,
ctaHgapta MOK 60364 «3OnekTpoyCcTaHOBKU HU3KOBOSLTHBIEY.

Mkl Gnarogapum Bcex untatenen npeabiayLlen peaakumm AaHHoro
TEXHWYECKOro PyKOBOACTBA, NPUCNaBLUMX HaM CBOW 3aMeYaHust

W NPELOXEHNS, KOTOPbIE MOMOINN YNYyYLUINTb AaHHOE N3gaHue.

Mbl Takke GnarogapHbl cneyuannucTam 1 opraHmMsaunsiM, KOTopble BHECHTU
CBOVi BKNaz B TOW UNU MHOW chopme B NOATOTOBKY JAHHOMO TEXHNYECKOrO
pyKoBOACTBA.

Lifels ®n | Schneider
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[TapTHepcKkun noptan ANa NPOEKTUPOBLLNKOB:
nogaepkka ot nHxeHepoB Schneider Electric

HapTHepCKVIVI nopTan npeoctaBiideT 3aperncTpnpoBaHHbIM MOMb30BaTeliaAM OOCTYI

B pexunme 24/7 k pecypcam KoMnaHum — oKyMeHTauum, npoayktam, Buaeomarepmanam,

KoTopble nomoryT Bam B pabore.
3apernctpupymrtechb ceroHs!

Komnanus Schneider Electric npennaraet CoOTpyaHMKam NPOEKTHBLIX
WNHCTMTYTOB 6ecnnaTHbii Be6-pecypc ans yaaneHHon MHOPMaLMOHHON

1N TEXHNYECKON noaaepXxku — MapTHepCckuii nopTtan ansg npoeKkTUPOBLUUKOB.
Kpome nHopmaumm obuiero xapakrepa, npeanaraetcsd ocTyn K
NHCTPYMEHTaM, cneumansHo paspaboTaHHbIM A5 NPOEKTHBIX OpraHn3aunii,
BbINOMHAWMX PaboTbl MO MPOEKTUPOBAHNI0 OO BLEKTOB SMEKTPOCHAOKEHNS

BCEX KItaccoB HaI'IpFI>KeHVII7|, Cnctem aBToMatm3aunmn n CcnaboTOYHbIX CUCTEM.

HOBbIN cepsuc «YoaneHHas nogaepxka npoekTpoBLKa»™:
* OUEHUTb CTOMMOCTb NMPOEKTHOW AOKYMEHTaLMN?

» PaspaboTtatb OOHONMNHENHYIO CXEMY?

* [1pOKOHCYNBTUPOBATLCH Y TEXHNUYECKOro cneynanmucTa?

37U 1 Apyrve BONPOCh! Tenepb Bbl MOXETe 3a4aTb HallUM TEXHUYECKNM
crneumanucTam Ha naptHepckom noptane! CosgaHve 3anpoca saHuMaeTt
He 6ornee 5 MUHYT, @ OTCNEAUTL CTaTyC 3anpoca MOXHO Ha nopTtane.
Halwm cneumanmncTel rapaHTMpytoT OTBET B TeUeHne 5 pabounx gHe.

* [loCTyNHO TOMbKO ANs 3aperncTpupoBaHHbIX MNOMb30BaTENEN.

Ona pernctpauyum n Bxoaa Ha lNopTan

ncnonb3ynte QR-koa!

Life Is On
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Mopnenu
obopyaoBaHus

ana BIM, CAIR MO
AN NPOEKTMPOBaHUSA
B Autodesk Revit

TunoBble K
NPOEKTHbIE PELLEHNS,
paspaboTaHHble
akcnepTamm
Schneider Electric

[None3Hoe ans
paboTbl NporpamMmmMHoe
obecneyeHmne

BebuHapbl
1 BUAEO-MaTepuansl

Karanoru
n ceptudorkarsl
Ha obopynoBaHue

HosocTtn 0 npopykTax,
MepONPUATHSX

N ceMUHapax
Schneider Electric
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PykoBoACTBO MO YCTPOUCTBY
anekTpoycTtaHosok 2019

Xak MepoHHeT paboTaeT B cektope
SHEepreTukn B TedeHre nocrneHunx 25 net, a B
Schneider Electric ¢ 1990 ropa.

Bnarogaps tomy, 4To eMy OOBENOCH 3aHMMATb
pasnuyHble nosuumn B Schneider Electric (B
TEXHMYECKON cdhepe, MapKeTUHre 1 cTpaTermm
B cchepe aBTOMaTM3aLIMK, BbICOKOrO U HU3KOTO
HanpsxeHvs), OH HaKonun OBLWWPHbLIN OMbIT

B pasHbIx 06racTsx 0T MPOM3BOACTBA [0
pacnpeneneHns anekTposHeprin. B ceoei
HblHeWHEeNn OOMKHOCTM OH BO3rMNaBnsaeT
CTaHOapPTN3aLMI0 HU3KOBOMLTHBLIX YCTAHOBOK.
B 2017 rony ak NepoHHeT 6bin HaszHa4veH
npencenatenem TK64 MOK n CENELEC.

PykoBOACTBO MO YCTPONCTBY anekTpoyctaHoBok 2019
© Schneider Electric — Bce npaBa 3awuiyeHbl

NMpeancnoBue

YKak NepoHHEeT - Nnpeacenartens TexHuyeckoro kommuteta 64 MOK:

3apgava TK 64 3aknoyaeTcs B pa3paboTke 1 nogaepkaHum coBpeMeHHbIX
TpeboBaHwuii:

- M0 3aLuTe Mogen oT NopaKeHUs ANEKTPUYECKUM TOKOM;

- MO MPOEKTUPOBaHWIO, BepudmrKkauum n peannsaumm HA3KOBOIBTHbIX
3MNEeKTPUYECKMX YCTaHOBOK.

Cepusa ctaHgaptoB MOK 60364, paspabotaHHas TK 64 MOK,
paccMmaTpuBaeTcs MexayHapoaHbIM COOBLLECTBOM B KAYECTBE OCHOBbI
ana OonblIMHCTBA HauMoHanbHbIX HOPM B obnacTtu HU3Koro Hanps>xeHu4.

TpeboaHna MOK 60364 B ocHOBHOM kacatoTcs 6e3onacHoro
MCMONb30BaHUSA SMEKTPOIHEPTUM NIOABMU, KOTOPbIE 3HAIOT O BO3MOXHbIX
prcKax npu aKkcnnyartaummn aneKkTpoycTaHOBKaMMU.

Ho coBpeMeHHble aNeKTpuyeckme yCTaHOBKM CTaHOBSITCS Bce Gonee
CNOXHBIMW, N3-3a Pa3NUYHbIX )akTOPOB, HAaNpPUMep, SNEKTPOMarHUTHbIX
rnomex, TpeboBaHun 3HeproadHEKTUBHOCTM U T.4.

Cne,qosaTeano, NPOEKTUPOBLUNKN, MOHTAXXHUKU U I'IOTpeGI/ITeJ'IVI
HY>XOalTCAa B pyKOBOACTBE MO Bbl60py N yCTaHOBKEe
aneKkTpoobopynoBaHuS.

Komnanusa Schneider Electric paspabotana takoe pykoBoACTBO,
MOCBSILLIEHHOE HU3KOBOJBTHBIM SMEKTPUYECKMM yCTaHOBKaM. B ero
OocHoBe nexar paspaboTkm TK 64, a uMeHHO cTaHaapTbl cepun M3OK
60364. PykoBoAcTBO NpeaocTaBnseT AOMOMHUTENbHY0 MHOpMaLmio Ans
TOro, YToObl MOMOYb NPOEKTUPOBLLMKAM, NOAPSAYMKAM U SKCnepTam B
peanusaummy npaBuibHbIX HU3KOBOMBLTHBIX 3MEKTPUYECKMX YCTAHOBOK.

Kak npeacenatens TK64, s oueHb pag v ropa, YTo Mory npeacraBuTb

3TO TEXHUYECKOE PYKOBOACTBO. A yBEPEH, YTO OHO OyAeT NnogoTBOPHO
MCMOoNb30BaTbCs BCEMU NMLAaMK, Y4acTBYHOLLMMU B peanusaumm Bcex
HU3KOBOIbTHbIX 3MIEKTPUYECKMX YCTAHOBOK.

YKak NepoHHeT

Lifels On | Schneider
& Electric
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OrnaBneHune

Obuwme npasuna NPOEKTUPOBAHNS SMEKTPOYCTaHOBOK

MogkntoyeHne K pacnpeaenmTenbHON CETU CPeOHEro HanpPsKeHNs
MoakntoyeHne K pacnpeaenmTenbHON CETU HU3KOro HanpshKeHus:
PykoBOACTBO MO BbIOOPY apXUTEKTYPbI CETV CPEAHENO N HU3KOrO HanpsXeHns

PacnpeﬂeneHme B CUCTEMAX HMU3KOIro HamnpAXeHna

3aumTa oT NoPaKeHUs ANEKTPUUECKMM TOKOM
VI MOXaPOB 3MEKTPUYECKOrO NMPOUCXOXKAEHNS

Beibop ceveHuns 1 3almTa NPOBOAHNKOB

Hun3koBoONbTHaa pacnpenenuTenbHasa annaparypa

3auwmra o1 nepeHanpPsKeHu

OHEProadPEKTUBHOCTL B AMNEKTPUYECKNX CETSX

KoMneHcaums peakTMBHON MOLLHOCTM

YnpaBneHne rapMoHKamm

CTOYHMKM NUTAHKSA 1 Harpy3Kku

DOTOBNEKTPUYECKME YCTAHOBKM

Kunble n ocobble NoMeLLEeHNS

PekomeHaauumn no obecneveHmnio arnekTpoMarHMTHOM COBMECTUMOCTM

N3mepeHrus

PykoBOACTBO MO YCTPONCTBY anekTpoyctaHoBok 2019

© Schneider Electric — Bce Npapa 3auuuieHb! Life Is On sc%‘}ﬁlgﬁr
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[ naBa A

Ob6Lwue npasuna NPOEKTUPOBAHNS ANEKTPOYCTaHOBOK

PykoBOACTBO N0 yYCTPOWCTBY dnekTpoycTaHoBok 2019

© Schneider Electric — Bce npasa 3awyileHsi
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A — O0LLme npaBuna NPOeKTMPOBaHNA 3MNEKTPOYCTAaHOBOK

1 MeToponorus

A — O6wme npaBuna NPOEKTMPOBaHUS

3NeKTPOYCTaHOBOK

A§3 — YcTaHOBNIEHHAs MOLHOCTb

ANIEeKTPONpPUeMHUKOB

A§4 — CunoBasi Harpy3Kka 3J1eKTPOyCTaHOBKM

B — Mopxnioyenue K pacnpepenutensHoii cetn CH

C — MNMopxnioyeHue K pacnpepenutenbHoi cetu HH

D — PykoBoACTBO N0 BbIOOPY apXMUTEKTYPbI CETH

CHu HH

Life Is On Scl&neider

Electric

Y7106bl ONTUMK3NPOBATL NPOEKTUPOBAHME ANEKTPOYCTAHOBOK, PEKOMEH/YETCA MPOYMTATh BCE MNaBbl
[NIaHHOTO PYKOBOACTBA B MOPSAKE WX CNE0BaHMS.

OeiicTeylowme HOPMbI U NpaBuna

Huskoe HanpsxeHve nexuT B avanasoHe ot 0 1o 1000 B npu nepemenHom Toke 1 ot 0 oo 1500 B

npy MOCTOSHHOM. OBIHO U3 NMEPBbIX PELLEHUA COCTOUT B BbIGOPE TUMA TOKA, MEX[Y MEPEMEHHBIM TOKOM,
KOTOPBIiA SBNSIETCS Hanbonee pacnpoCTPaHEHHBIM TUMOM TOKa B MUPE, U MOCTOSIHHbIM TOKOM. 3aTeM
MPOEKTUPOBLUVKY JOMIXHbI BbIOpaTh HAMO0MEE NOAXOASLLEE HOMVHAIBHOE HANPSHKEHME B Mpefenax aTux
[Z1anasoHoB. Mpu noakIioyeHnm K 06LLECTBEHHON CETU HU3KOTO HAMPSIXEHWS TUM TOKA U HOMUHAJIbHOE
HanpsXeH1e yxe BbIOpaHbl U BBEIEHbI YTUIUTON.

CobntoneHue HauMOHabHbIX MPABUA SBNSIETCS BTOPbIM NPUOPUTETOM [1S1 NIPOEKTVPOBLLUNKOB
3NEKTPUYECKOI YCTaHOBKM. MpaBuna MOryT GbiTb OCHOBaHbI HA HALMOHAbHBIX MM MEXyHAPOAHbIX
CTaHpapTax, Takux kak ctaHaapt MIK 60364.

Mon6op 060pynoBaHNs B COOTBETCTBIN C HALMOHABHBIMM AN MEXIYHAPOAHLIMA CTAHAApTaMU U
MPOBEIEHNE COOTBETCTBYIOLLMX MYCKO-HANAI0HbIX MCMbITAHWIA 0becneynBatoT He3onacHyio paboty
YCTaHOBKM C 0XVaaeMbIM kauecTBoM. Onpeaenenne 1 cobnonenne rpadyka npoBeneHns NpoBepok
060pya0BaHMS B MPOLIECCE SKCTyaTaLyn rapaHTUPYIoT 6830MacHOCTb M paboTocriocoBHOCTL
3NIEKTPOYCTAHOBKM Ha MPOTSKEHIUW BCETO XWU3HEHHOMO LMKNA.

TpeboBaHusi No OXpaHe OKPYXatoLLeii cpefbl CTaHOBSTCS BCe Bonee v 60n1ee XeCTKMMU U LLOMKHBI

6biTb PACCMOTPEHbI HA 3Tane NPOEKTUPOBAHNS YCTAHOBKM. TV acreKTbl MOryT GbiTb BKIIOYEHbI B
HaLMOHaIbHbIE VW PErvoHAIbHLIE NPaBUNA. Takke CTOUT NPUHSTL BO BHAMAHWe MaTepuaibl, U3 KOTOPbIX
13roTaBnMBaeTCcs 060PYLOBaHME, a TAKXe YTUIN3ALMIO YCTAHOBKM MO OKOHYaHUN CPOKA CITyXObl.

YcTaHOB/IEHHAsi MOLLHOCTb 3/1€KTPONPUEMHUKOB

[lonxeH ObITb CAENaH aHaM3 BCEX ANEKTPONPUEMHIUKOB, KOTOPbIM HE0BX0AMMO 3HEProcHabxeHue.
Jliobble BO3MOXHbIE U3MEHeHWs unu MoauduKaLms B TEYEHUE BCEro Cpoka CyxObl 3NeKTPOYCTaHOBKM
[DONXHbI ObiTb NpoBEpeHbI. Takoii 0630p HE0OX0AMM [N151 OLIEHKM TOKA, MPOTEKAIOLLErO B KXOi Lieni
YCTaHOBKM, W UCTOYHMKOB NMUTAHWS.

ObLuee notpebieHme Toka UM MOLLHOCTW MOXHO PacCyuTaTh 1CXOAs M3 AaHHbIX O MECTOMONOXEHUM 1
MOLLHOCTY K2X[0/ Harpysku, pexvMoB paboTbl (YCTOM4MBOrO Crpoca, HayasibHbIX YCOBWIA, OTCYTCTBUS
0[IHOBPEMEHHOIA paboTbl U T.4,.).

Ha oueHky MakcumanbHoi noTpebnseMoii MOLHOCTM MOFYT BAMSITb PasfinyHble GakTopbl B 3aBUCUMOCTH
OT TUMNa 3NEKTPONPUEMHUKOB, 060PY0BaHNS 11 CXEM, UCTIONb3YEMbIX B 3NIEKTPOYCTAHOBKE.

Mcxops U3 3TuX aHHbIX JIETKO PaccyMTaTh MOLLHOCTb, TPEOYEMYIO OT UCTOYHMKA NUTAHNS, U NPU
HeoBX0AMMOCTY — KONMYECTBO UCTOYHIKOB [1151 06ECNEYEHNS HAIEXHOTO MUTaHMS.

Takxe Tpebyetcs nHpopmaLys 0 Tapudax MECTHOTO MOCTABLUMKA 3NIEKTPOIHEPrin i Bbibopa
ONTUMANBHOTO BApWaHTa NOAKIIIOYEHIS K CETW 3NIEKTPONMUTAHWS, HaNpUMeEp, Ha CTOPOHE CPEAHEro U
HW3KOrO HAMPSXEHNS.

MopknioyeHne K pacnpeaenuTenbHOl CeTH CPeaHero HanpsKeHus

Tam, rae 370 COeAMHEHNE OCYLLECTBIAETCS Ha CPEAHEM YPOBHE HAMpPsXEHUs, C NOTPeOUTeneM Tuna
MOACTaHLWM, 3TOT NOTPEOUTENb IONIXEH GbiTb U3Y4eH, NOCTPOEH M 060PYAOBaH. ITa NOACTAHLMS

MOXET ObiTb BHYTPEHHErO M HAPYXHOTO MOHTaXa B COOTBETCTBUM C COOTBETCTBYIOLWMM CTaHAAPTaMU 1
npaBUnaMm (CEKLMS HU3KOrO HANPSKEHNS MOXET ObiTb M3y4eHa OTAENBHO, EC/M 3TO HeobxoamMo). 3amep
CPE[HEro UM HU3KOrO HaMpsKEHNs B 3TOM Clly4ae BO3MOXHO.

MopxnioyeHue K pacnpepenuTenbHO CeTU HU3KOro HanpsHKeHus

B Ciy4yae ecnm coeanHeHe oCyLEeCTBNAETCA Ha CTOPOHE HU3KOro HanpsaxeHns, yCTaHoBKa 6yp,eT
MOZKIIOYEHA K NOKAbHON CETH NUTaHUS ¢ 06513aTeNbHbIM y4eTom ﬂOTpeﬁJ’IeHW}I B COOTBETCTBUU C
MECTHbIMU HU3KOBOJIbTHBIMU TapMd)aMM.

PykoBOACTBO NO BbIGOPY apXUTEKTYPbI CETU CPEAHEro U HU3KOro
HanpsHxeHus

Bcs anekTpuyeckas cuctema, BKIIH04ast YCTAHOBKW CPEAHEr0 W HUSKOTO HaMPSXEHUS, JOMKHA
MpOEKTUPOBATLCS B KOMMeKce. OxuaHus noTpebuTeneit 1 TexHUYecKUe NapameTpbl ByayT BInsTb Ha
CTPYKTYPY CUCTEMBI, @ TAKXE Ha €€ 3NEKTPUYECKUE XaPaKTEPUCTUKN.

OnpepneneHve Hanbonee NOLXOAsLLEN apXUTEKTYPbl OCHOBHOI pacnpeaenuTensHoil cuctembl CH / HH

1 YPOBEHb PacnpefeneHns MOLWHOCTI Ha cTopoHe HH 4acTo fBnseTcs pesynstatoMm onTuMm3aumu.
YCTpOiACTBA 3a3eMIIEHIS HEATPaNIM BbIGUPAIOTCS B COOTBETCTBIW C MECTHBIMI NpaBUIaMm,
OrPaHUYEHNSIMU, CBA3AHHBIMI C HANPSIXEHUEM 1 TUMOM Harpysku.

PacnpepnenutensHoe 060pyaoBaHme (pacnpenenuTeNbHbie YCTPOUCTBA, COBAUHEHNS LIENEIA...)
ONPenensitoTCcs Ha OCHOBE NPOEKTOB AETANLHOMN NIAHUPOBKW 1 MECTOMONOXEHNS U FPYNNUPOBKMA HArpy30K.
Tun NOMELLIEHMIA 1 UX PaCMONOXEHNE MOXET BANSTL HA YYBCTBUTENBHOCTb K BHELLHUM NOMEXaM.

PykoBOACTBO N0 YCTPOWCTBY dnekTpoycTtaHoBok 2019
© Schneider Electric — Bce npasa 3awyileHsl
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PacnpepeneHue B cuCTemMax HU3KOr0 HanpsHKEHUs

Cwucrema 3a3emneHns NpesHasHadeHa s 3almTbl OT NOPaXeHWst ANeKTpuIeckum TokoM. Cuctema
3a3eMJIeHNs 0Ka3blBAIOT CYLLECTBEHHOE BAUSHWE Ha CTPYKTYPY ANEKTPUYECKON YCTAHOBKM HU3KOrO
HanpsiXeHws, 1, CeaoBaTeNbHo, OHa J0MXHA ObiITb EeTaNbHO pa3paboTaHa Ha HayabHOM aTane
NPOeKTMPOBaHusl. MpenMyLLECTBa 1 He[OCTaTKM A0MXKHbI ObITb OLEHEHbI HA PaHHEN CTaguu Ans
JanbHeiwwei npopaboTki CUCTEMBI.

Takxe HeoOX0AMMO PacCMOTPETb U IPYroii acnekT Ha paHHel CTaavmu NPOEKTUPOBaHNS. ITO BHELLHWE
BO3AENCTBMS. B BONbLLIOI 3NeKTPUYECKON YCTAHOBKE PasnuyHble BHELUHUE BO3AEICTBHS, KOTOPbIE
MOFYT BO3HWUKHYTb, JOMXHbI PAaCCMaTpUBaTLCS HE3aBUCUMO ApYr OT Apyra. B 3aBMCMMOCTY OT 3TUX
BO3AEMCTBUIA OCYLLECTBASIETCS NPaBUbHLI Nof6op 060pyA0BaHUS C COOTBETCTBYIOLMMM CTEMNEHBIO
3awmtol IP n kopom IK.

Sawwura ot nopaXxeHus JNIEKTPU4eCKUM TOKOM U NOXAaPOB JJIeKTPU4eckoro
NPOUCXoXAeHnsa

3alwumTa 0T NopaXeHus ANEKTPUYECKMM TOKOM BKII0YaeT B cebs 6a3oByto 3aLmMTy OT NPSIMOro KOHTaKTa
1 3aLMTY OT KOPOTKMX 3aMblKaHUiA (OT KOCBEHHOTO NPUKOCHOBEHWS). Ha OCHOBaHMM 3TOTO NONOXEHMS
BbIOMPAIOTCS 3aLUMTHBIE MEPHI.

OpHoit 13 Haubonee pacnpOCTPaHEHHBIX Mep IBNSETCS aBTOMATUYECKOE OTKIIOYEHNE NUTaHWS, rae
3alLMTa OT KOPOTKMX 3aMbIKaHWI COCTOUT B Peann3aumy CUCTEMbI 3a3eMreHust. [ins ee npasubHOM
peanu3aumm Heobxoammo rnybokoe noHumanue kaxaoro Tuna (TT, TN u IT).

BbiOOp ceueHus v 3almTa NPOBOAHNKOB

Bbi6op nonepeyHoro ceyenms kabeneit unu U30a1poBaHHbIX NPOBOHKOB [i1St IMHENHBIX NMPOBOZOB,
0e3yCrnoBHO, Of1HA M3 CamblX BaXHbIX 33124 MPOLIECCa NPOEKTMPOBAHIS ANEKTPUYECKUX YCTAHOBOK, TaK
KaK 3T0 CUIIbHO BMSIET HA BbIGOP YCTPOIACTBA MAKCUMAIbHOI TOKOBOI 3aLLMTbI, MAfIEHUe HanpsXeHNs
BAO/b 3TX MPOBOAHUKOB W OLIEHKY MOTEHLMAbHBIX KOPOTKWX 3aMblkaHuii. MakcumanbHoe 3HadeHne Toka
BAKHO N1 MaKCUMaIbHOM TOKOBO 3aLLMTBI, @ MUHUMAJIbHOE 3HAYEHME BaXHO /19 3aLLMTbI OT KOPOTKMX
3amblkaHuiA MOCPEACTBAM aBTOMATUYECKOr0 OTKIIoYeHMs NuTaHus. [laHHas npoLesypa A0mkHa ObiTb
caenaa s Kaxpoi CxeMbl YCTaHOBKM.

AHanorvyHas 3afiada CTouT 19 Hynesoro nposoaHuka (N) v aig NpoBoAHMKA 3aLLMTHOTO 3a3emnenns (PE).

HuskoBonbTHas pacnpepenurenbHas annaparypa

Mocne pacyeTta Toka KOPOTKOTO 3aMblkaHUS MOTYT ObITb BblOpaHbl YCTPOACTBA 11 06ECTeYeHs
MaKCUMaJIbHO TOKOBOA 3aLLMThI. ABTOMATUYECKIE BLIKIIOHATENN UMEIOT U APYrve BO3MOXHBIE BYHKLMK,
Takue Kak nepekioyeHne 1 u3onsums. B 3aBMCMOCTM OT GyHKLMIA YCTAHOBKM MPOUCXOZUT BLIBOP BCEX
KOMMYTALMOHHbIX anmnaparos.

lMonHoe noHMMaHue NX GyHKLMOHAbHBIX BO3MOXHOCTEI MMEET NEPBOCTENEHHOE 3HAYEHME, NOCKOMbKY OT
HIX 3aBUCUT paboToCNocOBHOCTb BCEM AnekTpuyeckoi cuctemsl HH.

3awura ot nepeHanpsXXeHum

MpsiMble UK KOCBEHHbIE YAAPb MOSHUW MOTYT NPUBECTY K MOBPEXAEHMIO 3NeKTPO060PYa0BaHNS Ha
PaccTOsHUM [0 HECKOMBKO KMNOMETPOB. Ckayku NEPEXOAHOr0 HANPSXKEHWsi NMPOMBILLNIEHHOI YacTOTbI 1
NepEHanpPSXEHNs MOTYT BbI3bIBaTb OAIHM 1 TE XE NOCNEACTBUS. [OMKHLI ObITb OLIEHEHbI BCE MEpbI 3aLLMTHI
OT nepeHanpskeHnii. OHo 13 Haubonee YacTo MCTONb3YeMbIX YCTPOUCTB — 3TO YCTPOICTBA 3aLLMTLI

ot nepeHanpsxenin (Y30). Ero BbiGop, yCTaHOBKA 1 3aluyTa B AeKTpoycTaHoBke TpebyeT 0coboro
BHUMAHMS.

OHeproapdeKTMBHOCTb B NIEKTPUYECKUX CETHAX

Peanuzauus Mep no noBbILLIEHNIO SHEProaddEKTUBHOCTI B ANIEKTPOYCTAHOBKAX 00ECEYMBAET CReayioLLme
NPENMYLLECTBA N5 BNAJENbLEB M NOTPEOUTENEIA: CHIXEHUE NOTPEONEHNS ANEKTPOSHEPTN U ee
croumocTu, bonee adhdEKTUBHOE UCMOL30BAHME NEKTPUYECKOTO 0O0PYLOBAHMS.

9T1 Mepbl NOAPa3yMeBaloT BO3MOXHOCTb YCTAHOBKM NPUOOPOB y4eTa NoTpedneHus n namepeHus
Ka4ecTBa ANEKTPOSHEPTUM B CETSX OCBELLIEHMS, CUCTEMAX OTOMEHNS UK B FPYNMOBLIX CETSX (Ha aTaxax,
B LieXax U T.4.)

KomneHcauus peakTUBHOW MOLLHOCTH

KomneHcauusi peakT1BHOI MOLLHOCTY B 3N1EKTPOYCTaHOBKAX OCYLLECTBASETCS HA MECTHOM YPOBHE,
LIEHTPIM30BAHHOM YPOBHE MW Ha TOM 1 ipyroM. MoBbILLEHIE KOIDPULIMEHTA MOLLHOCTH OKa3blBaeT
HEernocpefiCTBEHHOE BMSIHUE Ha TapudukaLmio NoTpebnsiemMoli anNeKTPO3HEPriW, a TakKe MOXET MOBbICUTb
3HEproapPeKTUBHOCTb.

FapMoOHuKun

apMOHMYECKME TOKW B CETMU BIMSIIOT HA KAYECTBO SHEPIUM M BO3HUKAIOT MPM Neperpyakax, Buopaumsx,
13HOCe 000PYa0BaHMS, HEUCTIPABHOCTSIX M3MEPUTENbHBIX MPUOOPOB 1 NIOKANbHBIX BLIMMCUTENBHBIX 1
TenedoHHbIX ceTeil. B 3T0ii rnase paccMaTprBaoTCs MPUYMHBI U MOCNEACTBUS BO3HUKHOBEHUS FapMOHMK 1
0OBACHIETCS, KAK UX U3MEPUTD U YCTPAHUTb.

Life Is On Scléneider
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A — O0LLme npaBuna NPOeKTMPOBaHNA 3MNEKTPOYCTAaHOBOK
1 MeToponorus

N — UCTOYHMKM NUTAHNS U Harpy3Ku UCcTOYHMKM NUTAHMS U HArpy3Ku
PaccmartpusatoTcsi 0cobble cryyan 1 060pyaoBaHme:
m VICTOYHMKN NUTaHWS, TaKie Kak FeHepaTopbl Uin MHBEPTOPbI.
= Harpysku co creumanbHbIMN XapakTepUCTUKaMU, Takme Kak aCUHXPOHHDIE ABUFATEeNU, OCBETUTEbHbIE
Lieny WK pacnpenenuTenbHble TpaHChOpMaTopbl.
= CrieuvasbHbIe CUCTEMbI, Tak1e Kak CETU NOCTOSHHOMO TOKa.

P — ®oToanexkTpuyeckue yCTaHOBKM JKonoruyHasa 3Heprus
ConHeyHas JHepreTuka Tpe6yeT NPUMEHEHUS 0C00bIX npasun pa3pa60TKv| W 3Kcnnyarauum
3NIEKTPOYCTaHOBOK.

Q — Xunbie n ocoOble nomeLeHus 00Lwwme NoNoXeHus

OnpeaeneHHbie NOMELLIHUS 1 0BBEKTHI PEryIMPYIOTCS CMeLMaNbHBIMU HOPMaMK: OBLLENPUHSTLIM
NPUMEPOM SIBAIOTCS XUNble 0GBLEKTI.

R — PekomeHaaumm no o6ecneyexmio PexkoMenpgauum no o6ecneyexmio IMC

3NEeKTPOMarHuTHoIi coBmectumocTu (AMC) Heo6XomuMo COBMI0aATb OMPELENIEHHbIE OCHOBHbIE MPaBIANA 19 06ECTIBYEHHS AMEKTPOMArHUTHOI
COBMECTUMOCTH. HecoﬁﬂloﬂeHMe 3TUX NMpaBu MOXET UMETb Cepbe3Hble NOCNeACTBUS )i paGOTbI
ANEKTPOYCTAHOBOK: HADYLLEHME PABOThl CHCTEM CBSA3M, CPaGaTLIBAHVE YCTPOVICTE 3aLLMTEI M JAXE 0TKA3
YYBCTBUTENBHBIX YCTPOVACTB.

S — Uamepenus U3mepeHus

M3mepeHie napameTpoB cTaHoBIUTCS BCe Gonee 1 6onee BaXHbIM acrekToM Nnpy akcryaraLmum
3NeKTPUYECKOlt yCTaHOBKW. [MaBa S NpeacTaBnsieT pasnnyHoe MCMob30BaHWE PE3YNbTaToB U3MEPEHU,
HanpuMep, 1S NOBbILLEHUS SHEProaPEKTUBHOCTM, aHanN3a NoTPEONEHNS 3HEPTUN, BLICTABNEHNS
CYETOB, OLIEHKM KaYECTBO MUTaHMS.

B rnaBe Takxe NpuBeAeH MoMHbIA 0630p CTAaHAAPTOB, PETYIMPYIOLMX 3Ty CHEPY, C aKLEHTOM HA
ctaHpapte MK 61557-12 (FOCT IEC 61557-12-2015), B koTOpOM 0cobasi posib OTBEAEHA NUTAHIO
13MEpUTENbHBIX NMPUOOPOB M YCTPOCTB KOHTPOIS.

JlononHutensHoe NPUNoXeHne Anst AaHHOro MporpammHoe o6ecneyetune Ecodial

PykoBoAaCTBa N0 3NEKTPOTEXHUYECKMM YCTAHOBKAM - .
MporpammHoe oGecneyenme Ecodial (V) npeaocTasnser NoHLIA NakeT 415 NPOEKTUPOBaHMS

HW3KOBOJILTHBIX YCTAHOBOK B COOTBETCTBIW C HOPMaMM M pekoMeHpaLmm cTaHaapTos MOK.
B0O3MOXHOCTI NPOrpPaMMHOT0 06ecreyeHms:
m [10CTPOEHME OHONMHEIHBIX CXEM

= PacyeT TOKOB KOPOTKOrO 3aMblKaHusi B COOTBETCTBIM C HECKOMBKUMU PexvMamu paboTsl (06bI4HbIA
PEXVM, PE3EPBHOE NMUTAHKE, OTKIIOYEHIE HArpy3Ki)

m Pacyet nafieHnsi HanpsixeHus

m OnTuMmM3aums cevenus kabeneit

m Tpebyemble HOMUHANbHbIE XapaKTEPUCTUKK pacrpeaenuTeNbHbIX YCTPOUCTB 1 NpefoxpaHuTenei
m CenekTMBHOCTb YCTPOWCTB 3aLLMTI

m PekoMeHzaLumm no BbI6OPY 3aLLKT C YYETOM NPUHLMNA KAaCKaAMPOBAHMS

m [poBepka cucTeM 3almTL NepcoHana

m [onHas pacneyatka NPOeKTHbIX AaHHbIX

(1) Ecodial — ato nporpamMmHoe obecneyeHue, paspaboTaHHoe koMnaHuei
Schneider Electric, kotopoe nepeBeieHo Ha HECKOJIbKO S3bIKOB
COOTBETCTBYET Pa3Nn4HbIM NEKTPOTEXHUYECKUM CTAHAAPTaM.

. . PykoBOACTBO MO yCTPOIACTBY 3nekTpoycTaHosok 2019
Life Is On Sdéne'der © Schneider Electric — Bce npasa 3awyileHsl
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A — O0LLmMe npaBuna NPOEKTMPOBaHNA 3MNEKTPOYC aHOBOK
2 [lencTsytoLLme HOPMbI 1 MpaBuna

(1)

= bornee HM3Kue 3HaueHWs B NEPBOM M BTOPOM CTONBLIAX HANpsiXeHMs!

B HEATpaM 1 6onee BbICOKME 3HAYEHNS IMHEIHOrO HanpsxeHus. Koraa
YKa3aHO TONbKO OfIHO 3HAYEHME, OHO OTHOCUTCS! K TPEXMPOBOAHLIM CUCTEMAM
11 ONpeaensieT IMHeliHoe Hanpsixerre. bonee HU3Koe 3HaYeHNe B TPETbEM
cTonblie — 370 HANPSKEHUE B HEMUTPASIbHOM MPOBOJHMKE, U OHO BbILLE
3HAYEHMS] JIMHEHOTO HANPSIXEHMS.

m Hanpsxerue Boile 230/400 B npeaHasHayeHo [yisi NPOMBILLNEHHOTO
MPYMEHEHNS 1 KPYMHbIX KOMMEPYECKMX NOMELLEHII.

® HeponycTiMO OTKNOHEHWUE 3HAYEHNS MUTAIOLLETO HAMPSIXEHWS OT
HOMMHanbHOro Gonee, YeM Ha 10 %, B HOpMabHLIX YCNIOBUSX AKCTyaTaLym.

(2)

Kak npaBuno, Takvie CUCTEMbI IBASIIOTCS TPEXMPOBOAHBIMM, ECIIU HE YKa3aHo
MHOE. 3HayeHs aHbl AN MEXAY(PasHbIX HANPSXEHUA.

3HaueHus, ykasaHHble B CKOOKax, CnepyeT paccMarpuearh kak MeHee
MPEANOYTUTENbHbIE. HE PEKOMEHOYETCS NPUMEHSTb aHHbIE 3HAYEHUS As
HOBbIX CHCTEM.

PykoBOACTBO N0 yYCTPOWCTBY dnekTpoycTaHoBok 2019
© Schneider Electric — Bce npasa 3awyileHsi

lpoekT1poBaHmMe 1 aKcnnyaTaums HU3KOBONLTHBIX YCTAHOBOK PEryMpYeTcs PSAOM HOPMATUBHBIX U
CpaBOYHbIX [IOKYMEHTOB, KOTOPbIE MOTYT ObiTb KNacCUdULMPOBaHbI CleaytoLM 06pasoMm:

m 3aKoHOAATESbHbIE HOPMbI (NOCTAHOBIIEHWS, 3aBOAICKUE aKThl U T.41.).

M HopMbl 1 npaswnia, BbiMyLLEHHbIE NPOGECCUOHANBHBIMIA OPraHN3aLMaMK; KBAIMOUKALMOHHbIE
TpeboBaHus.

| | Haumonaanble 1 MeXayHapoaHble CTaHaapTbl AN YCTaHOBOK.

m HaumoHanbHble 1 MeXayHapoaHble CTaHAAPTbI AN U3AENMA.

2.1 OnpepeneHne AMana3oHOB HaNPSHKEHUIA

OTanoHbl HaNpsHxeHui U pekomenaauumn MIK

3-¢a3. 4-npoBop. cucTeMbI 3-¢as. 3-npoBop. cucTeMbI 1-¢a3. 3-nposoa. cuctembi
Hom. HanpsixeHue (B) Hom. HanpsxeHue (B) Hom. HanpsixeHue (B)
50 My 60 Iy, 60 Ny

- 1207208 120/24019)

2300 240 -

23074001 2307400 -

- 277/480 -

— 480 —

- 347/600 -

- 600 -

400/690() - -

1000 - -

(a) 3HayeHmre HoMUHanbHoro Hanpsxexns 230/400 B siBnsieTcs pe3ynbTaTom pasBUTUs CYLLECTBYIOLUMX
CUCTEM C HOMUHaTBHBIM HanpskeHuem 220/380 B n 240/415 B, kotopoe 6bino nameteHo B EBpone 1
MHOTIX ApYriX cTpaHax. OfiHako, CUCTEMbI C HOMUHAbHBIM HanpsixeHnem 220/380 B v 240/415 B Bce elue
CYLLIECTBYIOT.

(b) 3HauyeHue HomMHanbHOro Hanpsixerns 400/690 B aBnseTcs pesynbTatoM pasBuTIS CYLLECTBYIOLMX
CUCTEM C HOMUHaMbHBIM HanpsxeHnem 380/660 B, koTopoe ObiNo M3MeHeHO B EBpONE 1 MHOTUX Apyrx
CTpaHax. TeM He MeHee, CUCTEMbI C HOMUHAbHBIM HanpsbkeHnem 380/660 B 10 cyx nop CyLLECTBYIOT.

(c) 3HaueHue HoMUHanbHOrO HanpsxxeHns 200 B unmn 220 B Takxe UCnonb3yeTcs B HEKOTOPBIX CTPaHaXx.

(d) 3Hayerus HommHanbHoro Hanpsixerns 100/200 B Takke MCNONb3YIOTCS B HEKOTOPbIX CTPaHax B CUCTEMAX
¢ yactotoit Ha 50 Iy, nm 60 M.

Puc. A1. CTaHaapTHbie 3HaueHns Hanpsixenus B ananasone ot 100 go 1000 B (M3K 60038, usa. 7.0 2009-06) (1)

Cepus | Cepus Il

Makc. HanpsxeHue Hom. HanpsixeHne Makc. HanpsbkeHue Hom. Hanpsixenne
Ans oGopynosanus (kB) | ans cuctemsl (kB) Ana oGopynoBanus (kB)| ans cuctembi (kB)
3,6 3,3 3@ 4,40 4,16/

7,20 6,60 6la) - -

12 11 10 - -

- - - 13,20) 12,47

- - - 13,970 13,20)

- - - 14,522 13,81

(17,5) - (15) - -

24 22 20 - -

- - - 26,40) @) 24,94(0) (d)

36(c) 33(c) 30(¢) - -

- - - 36,5 34,50)

40,5() - 35() - -

Mpumeyanue 1: PekomeHayeTcs, YT0BbI B Ni06OI CTPaHe OTHOLLIEHME MEXMY IBYMS CMEXHBIMU
HOMMHA/IbHBIMI HAMPSXEHUSIMA COCTOBISNIO HE MEHEE ABYX.

Mpumeyanue 2: B HopMasbHOI cucTeme cepum | MakCMabHOE U MUHUMAIIBHOE 3HAYEHUS HANPSKEHWS!
He [LONXHbI OTKNOHSTLCS Bonee Yem Ha £10 % OT HOMUHANBHOIO HANPSXEHUS CUCTEMbI. B HOpManbHOR
cucteme cepum Il MakCUMasbHOE HanpsXeHNe He I0MXHO OTKIOHSTLCS 6onee YeM Ha +5 %, a MUHUMabHOE
HanpsixeHre — 6onee Yem Ha -10 % OT HOMMHAILHOTO HAMPSDKEHUS! CUCTEMBI.

(a) 91 3HaYEeHs He JOMKHbI MCMIONb30BATLCS AN PACTPEAEUTENbHBIX CUCTEM OBLLErO NOb30BaHMS.

(b) Kak npaBuno, 3T cuCTEMbI SBASIOTCS YETHIDEXNPOBOAHBIMU, ECIIN HE YKA3aHO MHOE. 3HaYeHUs faHbl Ans
MexaydasHbIx HANPSXXEHWIA. 3HAYEHUE HANPSKEHNS B HEATPAIM PABHO YKa3aHHOMY 3HAYEHUIO, IENEHHOMY
Ha 1,73.

(c) PaccmarpuBaeTcsi BOMPOC 06 YHUDMKALMN STUX 3HAYEHMIA.

(d) 3HayeHus HoMUHaNbHOTO HanpsixeHust 22,9; 24,2 n 25,8 kB Takxe UCNOb3YIOTCS B HEKOTOPbIX CTPaHAX.

Puc. A2. CraHaapTHble Hanpsixenus cebiwwe 1 kB u He Gonee 35 kB (MK 60038, uan. 7.0 2009-06)2)
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A — O0LLme npaBuna NPOeKTMPOBaHNA 3MNEKTPOYCTAaHOBOK
2 [lencTsytoLLme HOPMbI 1 MpaBuna

2.2 MNpasuna

B G0MbLIMHCTBE CTPAH 3NEKTPOYCTAHOBKY AOMXHbI COOTBETCTBOBATL PSAY HOPM, MPUHSTLIX
HALWOHAbHBIMW OpraHamy UK 0BLLENPU3HAHHBIMI YaCTHBIMK OpraHM3aLMamu. HeobxoamMo yuuTbIBaTL
3TV MECTHbIE OFPaHUYEHNs NEPEZ, HAYaNOM MPOEKTMPOBAHMS.

2.3 Hopmbi

[laHHOe PyKOBOACTBO OCHOBAHO Ha COOTBETCTRYtOLMX HopMax MK, B yacTHocT, Ha MOK 60364.
Hopmbl MK 60364 paspaboTaHbl KBanMGpUUMPOBAHHLIMYW MHXEHEpaMu BCeX CTpaH Mupa. B HacToswee
Bpems npasuna 6eaonacHocT MIK 60364, 61140, 60479 n 61201 cocTaensioT 0CHOBY 60LLUIMHCTBA
3NEKTPOTEXHUYECKIX HOPM B MUPE (CM. TabauLly HUXE U CNeSyIOLLYIO CTPaHMLLY).

M3K 60038
M3K 60051
M3K 60071-1
M3K 60076-1
M3K 60076-2
M3K 60076-3
M3K 60076-5
M3K 60076-7
M3K 60076-10
M3K 60076-11
M3K 60076-12
M3K 60146-1-1
MB3K 60255-1
M3K 60269-1
M3K 60269-2
M3K 60282-1
M3K 60287-1-1

M3K 60364-1
M3K 60364-4-41
M3K 60364-4-42
M3K 60364-4-43
M3K 60364-4-44
M3K 60364-5-51
M3K 60364-5-52
M3K 60364-5-53
MB3K 60364-5-54
MB3K 60364-5-55
M3K 60364-5-56
M3K 60364-6
M3K 60364-7-701
M3K 60364-7-702
M3K 60364-7-703
M3K 60364-7-704
M3K 60364-7-705
M3K 60364-7-706

M3K 60364-7-708

M3K 60364-7-709
M3K 60364-7-710
M3K 60364-7-711
M3K 60364-7-712

M3K 60364-7-713
M3K 60364-7-714
M3K 60364-7-715
M3K 60364-7-717
M3K 60364-7-718
M3K 60364-7-721

M3K 60364-7-722
M3K 60364-7-729
M3K 60364-7-740
M3K 60364-7-753

M3K 60364-8-1
M3K 60445

Hanpsixenus crangaptHble no MOK

MpnBOpbI aHATIOTOBLIE, ANEKTPOM3MEPHUTENbHLIE, NOKA3bIBAIOLLVE, MPSMOTO AEACTBUS M YacTh K HUM

KoopauHauwus usonsumu. Hacts 1. Onpeaenetus, NpUHLMNGI 1 npasmna

TpaHchopmaTopsl cunosbie. YacTb 1. O6LLME NONOXeHUs

TpaHcdopmatopbl cuoBble. YacTb 2. MoBbILIEHME TEMNepaTypbI

Tpaxcdopmatopbl cunosble. YacTb 3. YPOBHM M30NAILMM 1 MPOBEPKA ANANEKTPUYECKIX CBOWCTB

TpaHcdopmatopbl cuoBble. CTORKOCTb K KOPOTKMM 3aMblKaHWSIM

TpaHcdopmaTopbl cuoBble. YacTb 7. PykoBOACTBO MO HArpy3ke MacnsiHbiX CUIOBLIX TPAHCHOPMATOPOB

Tpaxcdopmatopel cunosele. YacTb 10. Onpeaenexme ypoBHei yma

TpaHcdopmartopsl cunosble. Yactb 11. Cyxue TpaHchopmaTopbl

TpaHcdopmatopbl cuoBble. YacTb 12. PykoBoACTBO MO AOMYCTUMBIM Harpy3kam [jist CUOBbIX TPARHCHOPMATOPOB CyXOro TUna

Mpeobpasosatenu nonynposopHukosble. O6LLMe TPEBOBAHMS 1 IMHEHBIE KONIEKTOPHBIE NPeobpa3oBateni. Yacb 1-1. TeXHUYECKIE YCNOBUS HA OCHOBHBIE TPEGOBaHNUS
Pene uamepuTenbHbie 1 3awmTHoe 06opynosaHue. Hacs 1. O6wume TpebosaHms

MpenoxpaHuTeNny niaskue HU3KOBONbTHbIE. YacTb 1. ObLuve TpebosaHus

MpenoxpaHUTENy NiaBKku1e HU3KOBONbTHBIE. HacTb 2. [ONONHUTENbHbIE TPEBOBAHMS K NIaBKUM NPESOXPAHUTENSIM MPOMBILLIIEHHOTO HA3HAYEHNS

MpenoxpaHnTeni niaskue BbICOKOTO HaNpsixeHus. YacTtb 1: TOKOOrpaHWUYMBALOLLME MaBKWE NPeAOXpaHNUTENN

Kabenv anextpuyeckue. PacyeT HOMMHANBLHOrO Toka. YacTb 1: YpaBHEHMS HOMUHAMBHBIX TOKOBIX HArpy30K (Mpy 100-NPOLEHTHOM KO3hOULIMEHTE HArpy30K) 1 PAcyeT NOTEPD.

Paspen 1. O6uwe nonoxexus

QMEKTPOYCTAHOBKY HU3KOBOSbTHBIE.
QMEKTPOYCTAHOBKY HU3KOBOSbTHBIE.
QMEKTPOYCTAHOBKY HU3KOBOSbTHBIE.
QMEKTPOYCTAHOBKY HU3KOBOSbTHBIE.
QMEKTPOYCTAHOBKY HU3KOBOSbTHBIE.
QMEKTPOYCTAHOBKY HU3KOBOSbTHBIE.
QMEKTPOYCTAHOBKY HU3KOBOSbTHBIE.
QMEKTPOYCTAHOBKY HU3KOBOSbTHBIE.
QMEKTPOYCTAHOBKY HU3KOBOSIbTHBIE.
QMEKTPOYCTAHOBKY HU3KOBOSIbTHBIE.
QMEKTPOYCTAHOBKY HU3KOBOSbTHBIE.
QMEKTPOYCTAHOBKY HU3KOBOSbTHBIE.
QMEKTPOYCTAHOBKY HU3KOBOSIbTHBIE.
QMEKTPOYCTAHOBKY HU3KOBOSbTHBIE.
QMEKTPOYCTAHOBKY HU3KOBOSbTHBIE.
QMEKTPOYCTAHOBKY HU3KOBOSbTHBIE.
QMEKTPOYCTAHOBKY HU3KOBOSIbTHBIE.
QMEKTPOYCTAHOBKY HU3KOBOSbTHBIE.

nepeasnxeHns

QMEKTPOYCTAHOBKY HU3KOBOSbTHBIE.

aHaorM4Hele Mecta

QMEKTPOYCTAHOBKY HU3KOBOSbTHBIE.
QMEKTPOYCTAHOBKY HU3KOBOSIbTHBIE.
QMEKTPOYCTAHOBKY HU3KOBOSbTHBIE.
QMEKTPOYCTAHOBKY HU3KOBOSIbTHBIE.

COJHEYHbIX GaTapeit

QMEKTPOYCTAHOBKY HU3KOBOSbTHBIE.
QMEKTPOYCTAHOBKY HU3KOBOSbTHBIE.
QMEKTPOYCTAHOBKY HU3KOBOSIbTHBIE.
QMEKTPOYCTAHOBKY HU3KOBOSbTHBIE.
QMEKTPOYCTAHOBKY HU3KOBOSbTHBIE.
QMEKTPOYCTAHOBKY HU3KOBOSbTHBIE.

asTonpuLenax

QMEKTPOYCTAHOBKY HU3KOBOSbTHBIE.
QMEKTPOYCTAHOBKY HU3KOBOSIbTHBIE.
QMEKTPOYCTAHOBKY HU3KOBOSIbTHBIE.

YacTb 1. 06n1acTb NPUMEHEHWS, LeMb U ONPeaeneHns

YacTb 4. Meponpusius no obecneyenmio 6e3onacHocTy. Masa 41. 3awwmTa 0T aNeKTPUYECKOro yaapa

YacTb 4-42. 3awmra ons obecnieyerns 6e30nacHOCTY. 3alumTa OT TENoBbIX BO3AENCTBHIA

YacTb 4-43. 3awmra ons obecneyeHms 6e30nacHOCTY. 3almTa OT CBEPXTOKa

YacTb 4-44. 3awmra ans obecnedenns 6e30nacHOCTI. 3almTa OT Pe3KUX OTKIIOHEHMIA HAMPSIXEHIUS 1 ANEKTPOMArHUTHBIX BO3MYLLEHWI
YacTb 5-51. Beibop 1 MoHTax anekTpoobopynosaHusi. O6iume npasuna

YacTb 5-52. Bbifop 1 ycTaHOBKa 3neKTpoo6opynoBaHusi. CUCTEMbI MPOBOAKN

YacTb 5-53. Bbibop 1 ycTaHOBKa anekTpoo6opynoBaHus. N3onsums, KOMMyTaLums 1 ypaeneHue

YacTb 5-54. Bbibop 1 ycTaHOBKa aneKTpoo6opynoBaHus. 3a3eMsioLLye YCTPOICTBA U 3aLUMTHBIE MPOBOAHMKM

YacTb 5-55. Bbifop v MOHTax anektpoobopynosanus. Mpoyee 060pyaoBaHI1e

YacTb 5-56. Bbifop 1 MOHTax 3anekTpoobopyaoBaHms. Cuctembl 06ecneyeHms 6e30nacHoCTM

YacTb 6. McnbiTatms

YacTb 7-701. TpeboBaHus K cneLpanbHbIM YCTaHOBKaM Ui noMelleHuam. Masa 701. MoMeLLeHms NS BaHHbIX W yLIEBbIX

YacTb 7-702. Tpe6oBaHMst K CrieuMasbHbIM YCTAHOBKaM MU PACTONOXEHMSIM. Bacceitbl n hOHTaHbI

Paspen 703. MomelwueHns, CoaepxalLye HarpesaTeny ans cayH

YacTb 7-704. TpeGoBaHMs K CreLyanbHbIM YCTAHOBKAM WM NOMELLEHISIM. YCTaHOBKM Ha MECTax CTPOUTENLCTBA U CHOCA 3aHui
YacTb 7-705. Tpe6oBaHWs K CrieLMasbHbIM YCTaHOBKaM MW pasMeLLeHnsiM. CembCKOXO3SCTBEHHBIE W CAZI0BbIE Y4acTky

YacTb 7-706. TpeGoBaHs K CneLvanbHbiM YCTAHOBKAM W MECTOMONOXEHUEM. MPOBOASLIME NOMELLEHIS C OrPaHNYEHHOI BO3MOXHOCTbIO

Paspen 7-708. TpeGoBaHms K CneLvanbHbIM YCTAHOBKAM W MECTaM WX PacronoxeHusi. CTOSHKN 1St XWSbIX NPULLENOB, KEMMUHTA 1

Pasgen 7-709. TpeGoBaHus K CrieLabHbIM YCTAHOBKAM U MECTAM WX PACroNOXeHus. MpUCTaHM 1 aHaNormyHble Mecta

YacTb 7-710. TpeboBaHus K CneLpabHLIM YCTAHOBKaM M 0COObIM MoMeLLeHNaM. MeauUMHCKIe NOMELLEH!S

YacTb 7-711. TpeGoBaHsa K CreuyanbHbiM YCTaHOBKaM 11 0COObIM MOMELLIEHNM. BbiCTaBKM, NOKasbl ¥ CTEHA!

YacTb 712. TpeGoBaHms K CneLyanbHbIM YCTAHOBKAM WUiN PacroNoxXeHmtio. CUCTEMbI MUTAHUSA C UCTIONb30BAHUEM (HOTOINEKTPUHECKMX

YacTb 7-713. TpeboBaHus K cneLpanbHbIM YCTAaHOBKaM Ui MECTaM MX pacnonoxenus. Mebenb

YacTb 7-714. TpeboBaHus K crieupanbHbIM YCTaHOBKaM Ui MecTaM. HapyXHble 0CBETUTENbHBIE YCTAHOBKM

YacTb 7-715. TpeboBaHus K CrieLmanbHBIM YCTAHOBKAM 1 0COBLIM NoMeLLieHNsM. OCBETUTENbHBIE YCTAHOBKI CBEPXHIU3KOTO HANPSIXEHNs
YacTb 7-717. TpeboBaHus K crieupanbHbIM YCTaHOBKaM Ui 0COObIM NOMELLEHISIM. [T0fiBUXHbIE WK TPAHCTIOPTUPYEMbIE arperathl

YacTb 7-718. TpeboBaHWs K cneLpabHBIM YCTAHOBKAM Wi 0COBLIM MoMelLieHrsM. MecTa 06LecTBEHHOTO Nob30BaHUs 1 paboure MecTa
Paspen 7-721. TpeboBaHus K CrieLaNbHBIM YCTAHOBKAM MM MECTAaM MX PACTIONOXEHWS. NEKTPUYECKIE YCTAHOBKY B XUMbIX MPULIENAX 1

YacTb 7-722. TpeGoBaHus K CrieLvanbHbIM 7IEKTPOYCTAHOBKAM WM MECTaM WX PACTIONOXeHNs. VICTOYHUKM NUTaHUs 1S anekTpoMobuneii
YacTb 7-729. TpeGoBaHus K CreuvanbHbiM YCTaHOBKAM WM NOMeLLeHrsM. [poxoabl Ais NpoBeagHus paboT 1 TexoGCyXMBaHs
YacTb 7-740. TpeGoBaHMs K CneLyanbHbIM YCTAHOBKaM WK 0COBbIM MOMELLEHNAM. BpeMeHHbIE 3eKTPUYECKNe YCTAHOBKM NS KOHCTPYKLNA,

CPEACTB PA3BIIEYEHMS W NANATOK HA APMAPOYHBIX MIOLLAAKAX, B NAPKax C aTTPAKLMOHAMM 1 LPKaX

QMEKTPOYCTAHOBKY HU3KOBOSbTHBIE.

oTonieHust

QMEKTPOYCTAHOBKY HU3KOBOSbTHBIE.

YacTb 7-753. TpeboBaHMs K CrieLMasbHbIM YCTAHOBKAaM MM MECTaM X PACroNOXeHusi. HarpesatenbHble kabenu 1 BCTPOEHHBIE CUCTEMbI

YacTb 8-1. HeproaddekTMBHOCTL

CucTema B3auMopelicTBIs "4enioBek-MalumHa”. OCHOBHbIE MPUHLMMLI W MPUHLMMBEI 06ecrieyeHmrs 6e30MacHOCTM, MapkupoBKka v uaeHTUMKaums. LipeTosas v undposas

MaeHTdUKALMS NPOBOJOB

(MponomxeHue Ha cnenyloLei CTpaHuLe)
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A — O0LLmMe npaBuna NPOEKTMPOBaHNA 3MNEKTPOYC aHOBOK
2 [lencTsytoLLme HOPMbI 1 MpaBuna

M3K 60479-1
M3K 60479-2
M3K 60479-3
M3K 60529
M3K 60644
M3K 60664
M3K 60715

M3K 60724
M3K 60755
M3K 60787
M3K 60831-1

M3K 60831-2

M3K 60947-1
M3K 60947-2
M3K 60947-3
M3K 60947-4-1

M3K 60947-6-1
M3K 61000
M3K 61140
M3K 61201
M3K 61439-0
M3K 61439-1
M3K 61439-2
M3K 61439-3

M3K 61439-4
M3K 61439-5
M3K 61439-6
M3K 61557-1

M3K 61557-8
M3K 61557-9
M3K 61557-12
M3K 61643-11
M3K 61643-12
M3K 61643-21
M3K 61643-22
M3K 61558-2-6

M3K 61921
M3K 61936-1
M3K 62271-1
M3K 62271-100
M3K 62271-101
M3K 62271-102
M3K 62271-103
MB3K 62271-105
MB3K 62271-200

MB3K 62271-202
M3K 62305-1
MB3K 62305-2
M3K 62305-3
M3K 62305-4
M3K 62586-2
M3K/TS 62749

BosapeiicTeie TOKa Ha IIOfIei 1 AOMALLIHUX XVBOTHBIX. YacTb 1. ObLiMe nonoxenns

BoapeiicTue Toka Ha fitofieit. YacTb 2. CneumanbHbe acnekTbl

Bo3apeiicTBus Toka Ha Ntofeit 1 AOMaLHWiA ckoT. YacTb 3. BoaneicTBuMs Toka, MPOXOASLLEro Yepes TeNno AOMALLHErO CKoTa

Crenenm 3aumThl, 06ecnednsaemble koprycamu (kog IP)

BcraBky nnaskue NpeaoXpaHuTeNeit BLICOKOro HaNpskeHUs ANs Lieneii ¢ asuratensmu. TexHuyeckue TpeboBaHns

KoopanHauus u3onsumy Ans 060pynoBaHNs B HU3KOBOTHBIX CUCTEMAX

Annapartbl KOMMYTALMOHHbIE HU3KOBOJLTHBIE U MEXaHM3MbI YTpaBneHusi. CTaHaaPTU30BaHHbIE PA3MEPbI 1 MOHTAXa HA HAMPABNSIOLLMX [J1 MEXAHWYECKON NOALEPXKN
3neKTponpubopoB

Kabenu anekTpuyeckme Ha HomuHanbHoe HanpsixeHue 1 kB (Um = 1,2 kB) u 3 kB (Um = 3,6 kB). TemnepatypHble Npeaenbl KOPOTKOro 3amMblkaHus

YCTpoiicTBa 3alLUMTHLIE, PaboTaloLLMe N0 NPUHLMMY 0CTaTO4HOro Toka. O6Lme TpeboBaHus

BcTaBky nnasKkue TOKOOrPaHNUMBAIOLLME MPEAOXPAHUTENEN BLICOKOrO HANPSKEHUS ANs Lieneii ¢ TpaHcdopmaropamiu. PyKoBOACTBO Mo BbIGOPY

KoHpeHcaTopb! LWYHTUPYIOLLME CUOBLIE CAMOBOCCTAHABNMBAIOLLErOCS TUMA [151 CUCTEM MEPEMEHHOTO TOKA HA HOMUHAbHOE Hanpsixerue Ao 1000 B BkntounTensbHo. YacTs 1.
061uve nonoxeHnsi. Pabouue xapakTepuCTUK, UCTIBITAHUS 1 HOMUHANIbHBIE NapameTpbl. TpeboBaHWs 6e30MacHOCTU. PyKOBOACTBO MO YCTAHOBKE W SKCTyaTaLmvu
KoHpeHcaTophb! WYHTUPYIOLLME CaMOBOCCTAHABNMBAOLLETOCS TUMA 1 3HEProcUCcTEM NEPEMEHHOIO TOKa Ha HOMUHabHOE Hanpsxerue 1o 1000 B BknoumTenbHo. YacTb 2.
WcnbiTaHne Ha CTapeHue, UCTbiTaHWe Ha CAMOBOCCTAHOBIEHWE U PA3PYLLAIOLLEE WCTILITAHIE

Hu3KOBOMNBTHLIE KOMMEKTHBIE PACTIPEAENUTENbHBIE YCTPONCTBA. YacTb 1. ObLuve npasuna

HW3KOBOMNLTHBIE KOMMNEKTHBIE PACTIPEAENNTENbHLIE YCTPOICTBA. YacTb 2. ABTOMATUYECKME BLIKIHOYATENM

HW3KOBOMBTHbIE KOMMNEKTHbIE PACTPEAENUTENbHBIE YCTPOICTBA. YacTb 3. BIKtoyaTen, pasbenHuTENM, BbIKIoYaTeni-pasbeauHITeNi n 6110ku NpeaoxpaHuTenei
HW3KOBOMBTHBIE KOMMNIEKTHBIE PACTPEAENNTENbHLIE YCTPOICTBA. HYacTb 4-1. KOHTAKTOPLI 1 MycKaTenu anekTpoaBuratesei. AneKTpOMEXaHUYECKUE KOHTAKTOPbI W nyckaTenn
anekTpopBUraTenei

Hu3KOBOMNBTHLIE KOMMJIEKTHBIE PACTIPEAENUTENbHBIE YCTPONCTBA. YacTb 6-1. MHorodyHKUMOHanbHoe 060pyaoBaHme. OBOpyaOBaHME 1St NepeKioueHmst 6e3 paspbiBa NUTaHMS
AnekTpomarHuTHas CoBMecTuMocTb (AMC)

3aLuTa T NOPaXeHNs ANEKTPUYECKNM TOKOM. OBLLYE aCeThl, CBSI3aHHbIE C ANIEKTPOYCTAHOBKAMM U ANIEKTPOOBOPYA0BAHUEM

Wcnonb3oBaHme 0BbIYHbIX NPEAENOB HAMPSHKEHWS MPUKOCHOBEHWS. PYKOBOACTBO MO MPUMEHEHMIO

HW3KOBONLTHOE KOMMEKTHOE PaCNPENeNUTENbHOE YCTPOHCTBO. HacTb 0. PykoBOACTBO MO ONPEAENEHMIO KOMMIEKTHOCTM

Annapatypa KOMMYTALWIOHHAS N MEXaHW3Mb YIPABIIEHUS) HU3KOBOMBTHBIE KOMMAEKTHbIE. YacTb 1. ObLuve npasuna

YCTpOWACTBa pacnpeaeneHus v ynpaeneHns KOMMIEKTHbIE HU3KOBOMbTHbIE. HacTb 2. CUnoBbie KOMMEKTHLIE YCTPOICTBA pacnpenenerus  ynpaseHus

Annapatypa KOMMYTALWIOHHAS N MEXaHW3MbI YIPABIIEHMS) HU3KOBOMLTHBIE KOMMAEKTHbIE. YacTb 3. PacnpenenutenbHble WiThl, NPeAHa3HAYEHHbIE 1S paboTbl
HEKBAIMGULMPOBAHHBIMM JLIAMI

YCTpoiicTBa pacnpeieneHns 1 ynpasieHust KOMMIEKTHbIE HU3KOBOMbTHbIE. HacTb 4. HacTHble TpeBOBaHMS K KOMMIEKTHLIM YCTPOHCTBAM /1Sl CTPOUTESIbHBIX MOLLAL0K
YCTpoiicTBa pacnpefeneHus 1 ynpaseHusi KOMIIEKTHbIE HU3KOBOMbTHBIE. YacTb 5. KOMMeKTHbIE YCTPOACTBA AN CUIOBOTO PACTPENENEHNs! B CETSIX OBLLECTBEHHOTO NONb30BAHWS
Annapartypa KOMMYTaLMOHHAs 11 MEXaHW3Mbl YTPaBIEHNs HUKOBOMTHBIE KOMMEKTHBIE. YacTb 6. CucTeMbl COOPHBIX LWKH (LUIMHONPOBOZOB)

AnexTpo6E30MaCcHOCTb PaCcpeneMTENbHbIX HU3KOBOMLTHBIX ceTelt 10 1000 B nepemenHoro Toka 1 1500 B nocTosiHHOrO Toka. O60pYLOBaHME NSt UCTILITAHUS!, UI3MEPEHWS UK
KOHTPONA CPEACTB 3aluThl. YacTb 1. O6wme TpeboBaHus

AnexTpo6E30NaCcHOCTb PaCcpeneuTENbHbIX HU3KOBOMLTHBIX ceTelt 10 1000 B nepemenHoro Toka 1 1500 B nocTosiHHOrO Toka. O60pYLOBaHME NSt UCTILITAHUS!, UI3MEPEHWS UK
KOHTPONS CPEACTB 3awmThl. YacTb 8. YcTpoiicTBa KOHTPONS U3onsumm B cuctemax [T

AnexTpo6E30MacHOCTb PaCcPeneMTENbHbIX HU3KOBOMLTHBIX ceTelt 10 1000 B nepemenHoro Toka 1 1500 B nocTosiHHOrO Toka. O60pYLOBaHME NS UCTILITAHUS!, UI3MEPEHWS UK
KOHTPONA CPEACTB 3alyThl. YacTb 9. OGopyaoBaHMe 4/is ONPeaeneHIs MecTa NOBPEXAEHNs M30oNALMM B cuctemax T

CeTu anekTpudeckue pacnpenenmTenbHble HU3koBosbTHbIE 10 1000 B nepemenHoro Toka 1 1500 B nocTosiHHOro Toka. BesonacHocTb. O60pyAOBaHIE 1 UCTILITAHIS, U3MEPEHNS
W KOHTPONS CPEACTB 3awuThl. YacTb 12. Mpubopbl Ans 3MepeHusi 1 MOHUTOPUHTA PaBoYnX XapakTePUCTUK

YCTpOWACTBA 3aLMTbI OT NEPEHANPSKEHMIA HU3KOBOMBTHBIE. HacTb 11. YCTpoiicTea 3aluuThl OT NEPEHANPSXEHWIA, NOACOEANHEHHBIE K HU3KOBOLTHBIM CUCTEMAM PacrpeaeneHns
3NeKTPoaHepruu. TpeboBaHMs 1 METO/IbI UCTIbITAHNI

YCTPOIACTBA 3aLMTbI OT NEPEHANPSKEHMIA HU3KOBOMBTHBIE. HacTb 12. YCTPOICTBA 3aLumTbl OT NEPEHANPSKEHNIA, NMOLCOEANHEHHBIE K HU3KOBOMbTHBIM CHCTEMAM PacrpefeneHus
3NeKTPO3HEPTIAW. MPUHLMMLI BEIGOPA 1 MPUMEHEHNS

YCTPOIACTBA 3aLMTbI OT NEPEHANPSKEHNIA HU3KOBOMBTHbIE. HacTb 21. YCTPOICTBA 3aLumTLI OT NEPEHANPSKEHNI, MOACOEANHEHHBIE K CUrHAbHBIM 11 TENEKOMMYHWUKALMOHHBIM CETAM.
Tpe6oBaHWs K IKCMYaTALWMOHHBIM XapaKTEPUCTUKAM U METOfbI UCTIbITaHNiA

YCTPOIACTBA 3aLMTbI OT NEPEHANPSKEHNIA HU3KOBOMBTHBIE. HacTb 22. YCTpoiicTBa 3alumThl OT NEPeHaNpPSIXeHUiA, NOACOEANHEHHBIE K CUTHATbHBIM U TENEKOMMYHUKALWMOHHBIM CETSIM.
MpuHUMMBI BLIGOPA 1 MPUMEHEHMS

TpaHcdopMaTopbl, PeakTopbl, GNIOKY NUTAHWS W aHANOMMYHbIE M3ENNs Ha HanpsxeHne nutatma ao 1100 B. BesonacHocTb. YacTb 2-6. YacTHbie TpeBoBaHMS U UCTIbITAHUS
M30/IMPYIOLLMX TPAHCHOPMATOPOB GE30MACHOCTY M BCTPOEHHBIX B HUX GJI0KOB NMUTAHMS

KoHpeHcatopbl cunosble. KoHpeHcaTopHble 6atapen ans koppekumun K03dduLMEHTa MOLLHOCTM MU HA3KOM HanpsiXeHn

YCTaHOBKY 3N1EKTPUYECKUe HanpsixeHneM cabilie 1 kB nepemenHoro Toka. Yacts 1. Obiwume npasuna

BbICOKOBO/ITHOE KOMMIEKTHOE PacTpeienuTenbHOE YCTpoiicTBo. YacTb 1. O6Lme TexHudeckue TpeboBaHms

BbICOKOBOSILTHOE KOMMNIEKTHOE pacnpeaenuTensHoe YeTpoiicTeo. Yactb 100. BbICOKOBONBTHbIE aBTOMATHUYECKIE BbIKIIOYATENM NEPEMEHHOIO TOKA

Annapatypa KOMMyTaLMOHHas! 1 annapaTypa yrpaenexus BbiCOkoBObTHas. YacTb 101. CUHTETUYECKME UCTIbITAHS

BbICOKOBOMILTHOE KOMMIEKTHOE pacnpeaenuTenbHoe YeTpoiicTeo. Yactb 102. PasbeavHuTeNnu u rpo3oBble NEPEKioyaTenit nepeMeHHoro Toka

BbICOKOBOILTHOE KOMMAEKTHOE pacmpefenuTensHoe yeTpoiicTo. YacTb 103. Mepexnioyarenit Ans HOMUHaIbHBIX HANPSXKEHWIA CBbILe OT 1 10 52 KB BKIIOYMTENBHO
BbICOKOBOSILTHOE KOMMIEKTHOE pacnpeaenuTenbHoe YeTpoiicTeo. Yactb 105. Bioku BbIKoYaTeNb-NPEROXPaHUTENb 1Sl TEPEMEHHOO TOKa

YCTpOIACTBA KOMMNEKTHbIE PACTPEAENUTENbHBIE BLICOKOBOMLTHBIE. YacTb 200. KOMMNeKTHble pacnpeaenuTenbHbIe YCTPOCTBA NEPEMEHHOTO TOKA B METAIMYECKOH 060N0UKe,
PaCcCyYMTaHHbIE Ha HOMWUHAIbHOE HanpskeHue cebile 1 kB [0 52 kB BKOYMTENLHO

YCTPOIACTBO KOMMNEKTHOE PACMPELENUTENBHOE BLICOKOBOLTHOE. YacTb 202. M0TOBbIE MOACTAHLM BbICOKOTO/HU3KOrO HaMpsKeHs

3awmra ot MonHMK. HacTb 1. OBLLMe NPUHLMNBI

3awwra ot MonHUK. YacTb 2. YnpasneHue puckom

3alwmTa ot MonHMK. YacTb 3. Busnyeckue NoBPEXaEHNS KOHCTPYKLMIA M ONACHOCTb AN XU3HN

3awwra ot MoHUK. YacTb 4. ANEKTPUYECKME 1 NEKTPOHHLIE CUCTEMBI BHYTPU KOHCTPYKLIWIA

W3mepeHme kayecTBa ANEKTPOIHEPTUM B CUCTEMAX ANEKTPOCHAOXeHUS. HacTb 2. DYHKLMOHANBHbIE UCTIbITaHNS! U TPEBOBAHNS K HEONPEAENEHHOCTH

OLieHKa Ka4YecTBa ANEKTPOIHEPTIW. XapaKTEpUCTUKM SNEKTPOSHEPTUN, NOCTABNSIEMON KOMMYHASTbHBIMYU NEKTPOCETSMU

2.4 KauyecTBO M 6€30NaCHOCTb 3/1IEKTPOYCTAHOBKM

KauecTBo 1 6€30MacHOCTb rapaHTUPYITCS TONBKO NPK COBMIOAEHM METOMK KOHTPONS KAYecTsa 1 npu
BLIMOSIHEHUM CEYIOLLMX YCIOBHIA:

= PaboTbl 3aBepLLEHbI, B COOTBETCTBIE C NOCNEAHEN pPeaakLmei COOTBETCTBYIOLLMX HOPMATUBHBIX
[JIOKYMEHTOB.

= CoOTBETCTBUE ANEKTPOOBOPYAOBAHMS YCTAHOBKM AE/CTBYIOLIMM HOPMaM U MpaBuiam.

= [lepBoHayanbHasi MPOBEPKa COOTBETCTBYS 3NEKTPOYCTAHOBKM CTaHAAPTaM W HOpMaMm.

= [leproanyeckas NpoBepKka yCTaHOBKM, PEKOMEH0BaHHas U3roToBUTENEM 0B0PYL0BaHMS.

PykoBOACTBO N0 yYCTPOWCTBY dnekTpoycTaHoBok 2019 . .
© Schneider Electric - Bce npasa 3awpueHsl Life ls On SCIénelder
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A8 2.5 MpepsaputenbHble UCNbITAHUS YCTAaHOBKH

Mepen, TeM kak ycTaHOBKa OyaeT NoaKoYeHa K aNeKTPOCeTH, HeOOXOAMMO NPOBECTU ANEKTPUYECKME
UCMbITAHUS W BU3YalbHbIi A OCMOTP M MOAYYMTL NOSIOXMTENBHOE 3aKII04EHe OT 3KCnepTa.

9TU UCTIbITAHWS NPOBOLSTCS B COOTBETCTBUM C MECTHBIMU (MPABUTENBCTBEHHBIMU 1 / WK
MHCTUTYLMOHANbHBIMY) MPaBIAA, KOTOPBIE MOYT HE3HAYUTENBHO OTINYATLCS B 3aBUCUMOCTU OT CTPaHbI.
TMpUHLMNbI 38KOHOAATENbHBIX aKTOB OAMHAKOBbI, 1 OHM OCHOBAHbI HA COBMIIOAEHUN CTPOIMX MPaBui
6e30MacHOCTM Npy pa3paboTke 1 KCayaTaLym YCTaHoBOK.

Crangapt MK 60364-6 (TOCT P 50571.16-2007) n conyTcTBytOLME HOPMbI, BKITIOYEHHBIE B JAHHOE
PYKOBOACTBO, OCHOBaHbI HA MEXyHAPOAHOM KOHCEHCYCE At TAKVX MCMbITaHuiA, NPeAHa3HaYeHHbIX
Ins cobniofieHust Bcex Mep 6e30MacHOCTV MK SKCTUTyaTaLym XUIbiX, KOMMEPYECKUX U (BObLUMHCTBO)
NPOMBILLNIEHHbIX 3[aHUA. BO MHOIMX OTPACASIX NPOMBILLNEHHOCTM, MPUMEHSIOTCS [OMONHUTENbHbIE
npaBuna, OTHOCSLLMECS K KOHKPETHOMY NPOAYKTY (HedTb, Yronb, NPUPOAHBIN ra3 v T.4.). Takue
[D0MOsHUTENbHbIE TPEDOBaHMNS BLIXOAST 3 paMKv JaHHOTO PYKOBOACTBA.

MNycko-HanaouHble paboTbl 3NEKTPUYECKMX YCTAHOBK 1 BU3yallbHbIA OCMOTP BKJIOHAIOT B CEOSI, Kak
npaBwno, cneayioLme AencTeuS:

m [poBepka Ha OTCYTCTBIE 0OPLIBOB 3aLLUMTHBIX, SKBUNOTEHLMANBHBIX W 3a3EMASIOLLMX MPOBOLHUKOB 1
VCTbITAHME Ha NaIeHNe HanpsIXeHus.

m [poBepka 13onsumm Beex kabenei v NpoBOAHUKOB CMOHTUPOBAHHOI YCTaHOBKW MeXay basamu 1
mexay dbazamu 1 3emnen.

m NMposepka cootBetcTaust BCHH 1 3CHH wueneii fins anekTpuyeckoro pasaenexns.

m [poBepka 3a3eM/IeHMs BCEX OTKPbITLIX 11 BHELLHWX METAIMYECKIX YacTeil.

m [poBepka 3awwmTLI, 06ecneynBaioLLgelt aBBTOMATYECKOE OTKIIOHEHUE UCTOYHIKA MUTaHMS:

0 anst TN nyTem u3mMepeHust MoaHOTO COMPOTUBIEHNS! KOHTYPa KOPOTKOrO 3aMblkaHms, a Takke NyTeM
MPOBEPKM XapaKTEPUCTUK 1 / U 3dEKTUBHOCTI COOTBETCTBYIOLLMX 3aLUMTHLIX YCTPOUCTB (OT Neperpysku
1o ToKy ycTpoiicTea 3awuTsl 1 Y30);

0 ans TT nyTeM 3mepeHnsi ConpoTuBeHns R 3a3emManTenst u3 oTKPbITbIX NPOBOASLLMX YaCTeN, a Takke
nyTeM NPOBEPKW XapakTepuUCTUK 1 / nin 3peKTUBHOCTA COOTBETCTBYIOLLMX 3ALLUMTHBIX YCTPOIACTB (OT
neperpy3Kku no Toky ycTpoiicTea 3awwmThl n Y30);

O ans IT nyTem pacyeTa uim u3mepexus Toka Id B ciyyae nepeoii HEMCNPABHOCTM HA NPOBOASILLENH IMHAN
1NN B HeitTpany; ecnm Gbina npoBezeHa nposepka cuctembl TN Ha NOBpeXaeHWe [BOIAHOI 130nsLMK, TO
YCINOBSI aHANOTMYHbI; €Cnv Bbina NpoBeseHa NpoBepka cucTeMbl TT HA NOBPEXEHWe ABOIHON U30NsLMM,
TO YCNOBWS aHANOTUYHBI.

m [lononHuTenbHas 3awmuta nytem NpoBepkn ahdEKTUBHOCTH 3aLLUTHBIX MEp.

m [lonsp13aunoHHbIe UCTIbITaHS, TAe NpaBuna 3anpeLLaioT YCTaHOBKY OAHOMONIOCHOMO aBTOMATUYECKOrO
BbIK/IOYATENs B HYIEBOM NPOBOAHMKE.

m [poBepka YepeaoBaHns $a3 B Ciydae MHOTrO(asHom Lenu.

m OyHKUMOHaNbHash POBEPKA KOMMYTALMOHHbIX annapaToB NyTeM MPOBEPKY MX YCTAHOBKYW W HACTPOIKY
(npoeepka paboTocnocobHOCTH).

m [poBepka nafeHns HaNPSXEHNs NyTeM M3MEPEHUS CONPOTUBNEHIS ANEKTPUYECKON LIEN Ui ¢
MOMOLLBIO AxarpamMM.

3TV UCMbITaHNS U NPOBEPKM SIBASIIOTCS OCHOBHBIMM, HO HE UCYEPMbIBAIOLLMMY Jist GOMBLUIMHCTBA
YCTaHOBOK. [lpyrie TECTbI 1 MpaBuna BKIIOYEHEI B HOPMATUBHBIE JOKYMEHTI, KOTOPbIE KacaloTes
KOHKPETHbIX CNy4aeB, HaNpUMep, YCTaHOBOK 2-r0 K1acca U30NsLun, CreLuanbHbiX NPUMEHEHNI U T.4.
Llenb aaHHOrO pyKOBOACTBA COCTOMT B PACCMOTPEHNM CELMaIbHbIX XaPaKTEPUCTUK YCTaHOBOK

pa3HblX TUMOB M YKa3aHWUW OCHOBHbIX NPaBWA, KOTOPble HeobxoauMo cobniofath st obecneyeHms
YIOBNETBOPUTENBHOIO YPOBHS! KAYECTBA, rapaHTUpytoLLero 6eonacHyto 1 6e3oTkasHyio pabory. Metozpl,
peKoMeHyeMble laHHbIM PYKOBOACTBOM (C M3MEHEHUSIMU, HEOOXOAUMBIMU [i/isi y4eTa BCEX BO3MOXHbIX
BapWaHTOB 3HEPrOCUCTEM OBLLIEro NoNb30BaHHs1), COOTBETCTBYIOT BCEM TPEHOBAHWUSIM K MYCKOHANa04HbIM
VCMbITAHUSIM 11 MIPOBEPKaM.

Mocne NpoBenEeHIsi NPOBEPOK NEPBOHAYAIBHBIN OTYET JOSIXEH BKIOYATh B CEOS, B TOM YMCTE, OTYET

06 0CMOTpe, 3anKcK CXeM MCTIbITaHWIA BMECTE C UX Pe3y/bTataMu 1 PEKOMEHAALMN N0 PEMOHTY U
YCOBEPLUEHCTBOBAHMIO YCTAHOBKM.

2.6 OnacHOCTH UCNOJIb30BAHUS AENCTBYIOLMX
3NEeKTPUYECKMUX YCTAaHOBOK

3Ta Tema 0YeHb aKTyasibHa NP1 PACCMOTPEHM MPUYMH aBaPUIA B 3NIEKTPOYCTAHOBKAX (KOSIMYECTBO
CTapbIX 11 OMACHbIX ANEKTPUYECKIX YCTAHOBOK; AGMCTBYIOLLNE YCTAHOBKY, HE OTBEYAIOLLME COBPEMEHHBIM
TpeboBaHUsIM U T.4.).

. . PykoBOACTBO MO yCTPOIACTBY 3nekTpoycTaHosok 2019
Life Is On Sc%ne'der © Schneider Electric — Bce npasa 3awyileHsl
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CootBeTcTBIUE 060PYA0BaHNS AEMCTBYIOLMM HOPMaM
MOXET ObiTb MOATBEPXAEHO HECKObKMMM CrIocobamm.

PykoBOACTBO N0 yYCTPOWCTBY dnekTpoycTaHoBok 2019

© Schneider Electric — Bce npasa 3awyileHsi

2.7 Nepuopuyeckue NPoOBEPKU YCTAHOBKK

Bo MHOrvx CTpaHax BCe aNeKTPOYCTaHOBKM 3aHIi NPOV3BOACTBEHHOTO W aiMUHIUCTPATUBHOIO
Ha3HayeHWs, BKI0Yasi 0OLLECTBEHHbIE 3aHS, NOAIEXAT NEPUOANYECKO NPOBEPKE KOHTPOAMPYIOLLEN
OpraHu3aumeii.

ﬂ,OJ'I)KHbI ObITb BbINONHEHbI clieaytoLime ucnoltaHna

m lNposepka nogknoueqns Y30 u ero pabotocnocobHocT

m CooTBeTCTBYIOLME U3MEpPeHIs s obecriedeHmrs 6e30MacHOCTY NIofel OT NOPaXeHIst ANEKTPUYECKUM
TOKOM M 3aLyThI MMYLLIECTBA OT NEPErpeBa 1 noxapa

H [loATBEPXAEHME TOrO, YTO YCTAHOBKA HE MOBPEXAEHA

M BuisiBnexve nedekToB MOHTaxa

Puc. A3 nokasbiBaet VHTEPBAJ NPOBEPKK, 00bI4HO ﬂpeﬂﬂMCblBaeMblVl B COOTBETCTBMM C TUMOM YCTAHOBKU.
JonxHa 6bITb BbINONHEHA nepBoHaYaibHaa NpoBepka, 1 COCTaBNEHbl OTYETHI O nepmo,u,mqecxoﬁ npoBepke.

Tun ycTaHOBKM WutepBan
YcTaHOoBKM C m O6bEKTbI C PUCKOM CHUXEHHS! XapaKTepuCTUK Bxerogro
TPeGOBaHMEM 0 3aLUMTE  331WTLI NPOTUB NOXAPA WM B3PLIBA
nepcoHana m BpemeHHble yCTaHOBKY Ha paboynx MecTax

m O6beKTbI ¢ HU3KOBONLTHBIMM YCTAHOBKAMM
m O6bEKTbI C OrpaHNYEHHOI NMPOBOAMMOCTbIO, Fie
VCrIoNb3yeTcs NepenBUXHOE 060pya0BaHMe

[pyrvie cnyysaun Pa3 B 3 ropa
YcTaHoBKM B CornacHo TNy opraHm3auum 1 Konuyectsa niofeit | Pas B 1-3 ropa
00LLeCTBEHHbIX Ha MeponpusTUSX
3aaHunax, rae Tpebyercs
3alumTa OT PUCKOB Nnoxapa
1 NaHnKN
YCTaHOBKM B XMUNbIX CornacHo MeCTHbIM HopMam Hanpuwep: cranpapt REBT
nomMeLLeHnax B Benbrum npeanuckIBaer,

4TO NPOBEPKA AOMKHA
npou3BoANTLCS kaxaple 20 net

Puc. A3. lMeproanyHoCTb NPoBEpOK, 00bIYHO PEKOMEHYEMas NSt ANEKTPOYCTAHOBKW

2.8 CootBeTcTBME 000pYAOBAHMS YCTAHOBKM HOPMaM M
cneundukaumsam

TMoLTBEPXEHNE COOTBETCTBUS 060PYOBAHNS AEVICTBYIOLMM HOPMaM MOXET ObiTb YOCTOBEPEHO OHUM
113 TPEX NEPEUMCTIEHHBIX HUXE CMIOCOBOM:

B 0MUMAbHBIM 3HAKOM COOTBETCTBISI, BbIZAHHOTO CEPTUdMKALMOHHBIM OPraHOM

B CepTUdMKATOM COOTBETCTBMS, BbiAHHOTO CEPTUUKALIMOHHBIM OPraHOM

W [lexnapauveil COOTBETCTBUS OT U3TOTOBUTENS

Oexknapauus cooTBeTCTBUSA

[leknapauus COOTBETCTBMSI, B TOM YWCHE TEXHWUYECKOI [LOKYMEHTALWMM, Kak MPaBuio, NPUMEHSIETCS AN
000pya0BaHMS, PabOTAIOLLEr0 HA BLICOKOM HAMPSXXEHWM, UV NS CeumanbHbIX u3penuii. B Espone
neknapaums CE (eBponenckoro COOTBETCTBUSA) SBNSETCS 0053aTeNbHOIA.

Mpumeyanue: mapkupoeka CE

EBponeiickue aupexTuBbl TPEOYIOT OT U3rOTOBUTENS WK OT €ro YNOAHOMOYEHHOrO NPEACTaBUTENs
HaHOCUTb MapkupoBky CE noji CBOKO OTBETCTBEHHOCTb. JTO 03HAYAET, YTO:

M V30eN1e NONHOCTLIO COOTBETCTBYET YCTAHOBNEHHBIM TPEOOBAHUSIM

M V3[eN1e CYMTAETCS FOAHLIM NS Npofaxy B EBpone

MapknpoBOUHBIi 3HaK EC He SBNSIETCS HU NPU3HAKOM NMPOMCXOXAEHMS, HU 3HAKOM COOTBETCTBUS, OH
[DOMOJIHSET LieKNapaLyio COOTBETCTBUS 1 TEXHUYECKME JOKYMEHTLI Ha 000pYL0BaHME.

CepTtudukar cooTBETCTBUS

CepTudukaT COOTBETCTBIUS MOXET YKPENUTHL AEKNapaLmio U3roToBUTENs W A0BEpHE KneHTa. OH MOXET
GbiTb 3aMPOLUEH KIMEHTOM CTpaHbl NOTPEBUTENSs, B COOTBETCTBIM CO CHEPOIi ero AesTENbHOCTM (MopcKas,
fnepHas 1 T.4.) 1 B 0053aTeNbHOM NOPSIKe rapaHTUpYeT Haayiexallyio paboty 060pyaoBaHMs.

3HaK COOTBETCTBUS

3HaK COOTBETCTBUS SBNSIETCS CTPATErMYECKMM UHCTPYMEHTOM NPOBEPKM TOYHOMO COOTBETCTBIAS.

OH crocobCTBYET YKpeneHnio foBepus K 6peHay npou3BoauTens. 3Hak COOTBETCTBUS BbIAAETCS!
CepTUGMKALMOHHBIM OpraHOM, eCi 060pYLOBaHME OTBEYAET HOPMATVBHBIM TPEOOBaHUSM (BKII0Yas
CTaHAAPTHI), NoCne NPOBEPKU CUCTEMbI MEHE[KMEHTA KaYecTBa 3aBOJA-M3roTOBUTENS.

Kaxnaplit ros npoBoauTes 06LLmiA ayauT NPOM3BOACTBA U KOHTPO/b 060PYA0BaHNS.

Life Is ®n Scléneider
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FapaHTUAa KayecTBa

Jlabopatopust no ucnbiTaHuio 06pa3LI0B HE MOXET NOATBEPXAATL COOTBETCTBIS BCEA NApTUN U3LENMIA:
151 3TOr0 TPEBYIOTCS TUMOBbIE UCTIbITAHUS. B HEKOTOPBIX UCTIbITAHMSX HA COOTBETCTBIE HOPMaM 0Bpa3Lipl
MoABEPraloTCs Pa3pyLUEHHIO (HANPUMEP, UCTIbITAHWS MIABKUX NPELOXPaHUTENEN).

TonbKO U3roTOBUTENL MOXET Y0CTOBEPHTB, YTO FOTOBbIE M3AENUS HA CAMOM JieNe UMEIOT YKkasaHHble
XapaKTepuCTUKM.

lapaHTVs kayecTBa CRyXwT ans obecrneyeHns UCXoaHoM JeKnapauun unn ceptudukara COOTBETCTBUS.

B kayecTBe CBUAETENbCTBA NPUHITHS BCEX MEp, HEOOXOANUMBIX 1 0BECTEYeHNs KAYECTBA NPOAYKLMM,
13roTOBUTENb NPOBOAUT CEPTUHMKALMIO CUCTEMBI YTIPABNEHNS KAYECTBOM, KOTOPAsi CAYXUT [i/isi KOHTPONS
M3rOTOBNEHNS paccMaTpUBaEMbIX U3euii. COOTBETCTBYIOLLME CEPTUGMKATLI BLIZAIOTCS OpraHU3aLmMsaMK,
3aHMMAIOLLMMUCS KOHTPOJIEM KaYecTBa, M OCHOBaHbI HA MexXayHapoaHoM cTaHaapte 1ISO 9001: 2000.

Takue cTaHaapTLl ONPEAENsIoT TPY MoAeNW 06eceyeHns kKayecTsa, KOTopble COOTBETCTBYIOT CKOPee
Pa3HbIM CUTYaLMsIM, @ He Pa3HbIM YPOBHSM KayecTea:

= Mogenb 3 onpeaensier cTeneHb 06ecneyeHns kaYecTsa nyTem UHCTEKLMM 11 MPOBEPKY rOTOBOM
NpoAyKUMK.

= Mogenb 2 Bk/toyaeT B ce0s, B AONOSHEHWE K NPOBEPKE KOHEYHOI NPOAYKLMM, MPOBEPKY TEXNPOLIEcca.
Hanpumep, 3T0T METOA NPUMEHSIETCS AN M3TOTOBUTENS NNABKVX NPEAOXpaHuTeneil, rae paboune
XapaKTepUCTUKW He MOTYT BbiTb MPOBEPeHbI 683 AedopmaLiv NpenoxpaHuTens.

m Mogenb 1 COOTBETCTBYET MOAE/M 2, HO OMOSHUTENBHO TPEOYET TLIATENIbHOTO aHaNM3a KAuecTBa
npoLiecca NPOEKTUPOBAHKS, HANPUMEP, B Cyyae, KOrAa He NPELyCMaTPUBAIOTCS U3TOTOB/EHNE U
UCMblTaHWe NPOTOTUNA (CNyyaii CneuyanbHOrO M3AENNS, U3rOTaBIMBAEMOTO NO CrieLmMduKaLMmM 3aKa3umka).

2.9 Okpyxarowas cpepa

Bknap, Bcelt aneKTpoyCTaHOBKM B YCTONYMBOE PA3BUTUE MOXET ObiTb 3HAYMUTENBHO YNYYLLEH 33 CYET
KOHCTPYKLMM YCTaHOBKW. Ha camom fiene, Bbino NokasaHo, YTo ONTUMU3MPOBAHHAS KOHCTPYKLMS
YCTAHOBKM, C Y4ETOM YCNOBUIA 3KCMyaTaLmm, pacnonoxexHas B noactaqumm CH / HH, u ctpyktypa
pacnpeneneHus (pacnpenenuTeNbHbIX LWMTOB, LUIMHOMPOBOAOB, Kabeneii), MOryT CYLECTBEHHO CHU3UTL
BO3/EACTBME Ha OKPYXAIOLLYIO CPEAY (MCTOLLEHNE Cbipbst, UCTOLLEHME SHEPriK, KOHELL XM3HM), 0CODEHHO
B N/aHe 3HeproapdeKTUBHOCTH.

9KONOrmyeckme xapakTepuCTUKV KOMMOHEHTOB M 000pYa0BaHMS anekTpuyeckoi IKO-yCTaHOBKM SBASIOTCS
He MeHee BaXHbIMM, YeM ee KOHCTPYKLWS. B yacTHocTu, Heobxoammo obecneyunts cOOp LOCTOBEPHOI
3KONOrM4eCKoi MHdOPMAaLMK 1 COOTBETCTBUE OYAyLUMM HOPMATUBHBIM TPEOOBAHUSM.

B EBpone HekoTopble [pexTuBb, Kacaiowimecs anekTpoobopyaosaHusi, Gbinu onybankosaHsl v NpUBENM
BO BCEM MUpe K nepexogy k 6onee akonornyecky 6e3onacHoii npoayKLmm.

a) Ovpextnea RoHS (06 orpaHnyeHny coaepxanms BpeaHbIX BELLECTB): BCTYNMBLLAS B CUNY C MIONS

2006 roza v nepecmoTperHas B 2012 rogy, HanpaeneHa Ha yCTpaHeHue 13 NPOAYKTOB LIECTU ONacHbIX
BELLIECTB: CBUHLA, PTYTH, KafiMMs, LUIECTUBATIEHTHOrO XpOMa, NonmbpoMupoBaHHbx Gudenmnos (PBB)
1N NonMOPOMUPOBaHHBIX AndeHnnoBbix 3dpupoB (PBDE) 13 BoNbLUMHCTBA U3AENMIA, UCTIONb3YEMbIX
KOHEYHBIMU NO/L30BATENSIMU NEKTPOTEXHUYECKOIA MPOLYKLMM.

XOTS1 aNeKTPUYECKUE YCTAHOBKY SIBNSIKOTCS «KPYMHOMACLUTAOHbIMU UKCUPOBAHHBIMU YCTaHOBKaMM» U He
MponMcaHbl B CTaHAAPTe, HO TpebosaHue cooTBeTCTBUS ROHS MOXET ObiTb 191 HUX PEKOMEH[I0BAHO.

b) AvpekTvea WEEE (OTxofibl 37eKTPU4ECKOro 1 aNeKTPOHHOT0 060PYAOBaHKS): BCTYNWNA B CUAY B
asrycte 2005 roga v B HacTosiLee Bpems nepecMaTpueaetcsi. Ee Lenb COCTOMT B TOM, YTOObI YBENNYMTL
CPOK CNyXObl N5 ObITOBOTO 1 MPOMBILLIIEHHOr0 0B0PYA0BaHMS, NOZ OTBETCTBEHHOCTb NPOVU3BOLAUTENEIA.
Yro kacaeTcs RoHS, T0 3Ta AMpeKTMBa HEe KacaeTcs 3N1eKTPOYCTaHOBOK. TeM He MeHee, NpoLece
nepepaboTk1 1 CTOMMOCTb, @ TakKe MHAOPMALMIO O CPOKE OKOHYaHMS CYXObl NPOLYKLIMW PEKOMEHAYETCS
ONTUMU3NPOBATD.

C) 9KO-AM3aliH — 3TOT COMYTCTBYIOLMIA 3NEMEHT SIBSIETCS 00513aTeNbHbIM AN HEKOTOPOro 060PYL0BaHMS,
Hanpyumep, CUCTEM OCBELLEHWS UK [iBUraTeNen, XOTS He CyLLECTBYET HUKaKuX HOPMATMBHbIX TPEDOBaHNIA,
HENoCPEeACTBEHHO OTHOCALLIMXCS K ANEKTPOYCTAHOBKE. TEM He MeHee, CyLLeCTBYET TEHAEHLMS B
OCHaLLIEHUN 3NEeKTPOTEXHMYECKOro 0O0PYA0BaHS AKONOTMYECKUM NAacnopTOM NPOAyKTa, 0COOEHHO B
00nacTV rpaxaaHckoro CTPOUTENbCTBA, KOTOpas ornepexaeT HoBble TpeboBaHus B aToi cdepe.

d) REACh (Peructpaums OLeHK1 YTBEpXAEHNE XUMUYECKMX BELECTB). BeTynmsiuas B cuny B 2007

rofly, OHa Hanpag/neHa Ha KOHTPOJb UCMOMb30BAHWS XMMMKATOB W, NPU HEOOXOAMMOCTH, OFpaHuyeHe

X NpuMeHeHust Anst obecneyeHust 6e30MacHOCTM NI0AEN W OKpYXaloLLeid cpeabl. YTo kacaetcs
3HeproapGeKTUBHOCTM M YCTAHOBOK, Takas PerucTpaLysi NoLpasymMeBaert, yTo Nio6oi NocTaBLLyK 06513aH
1o TpebOBaHMIO CBOErO KineHTa COOBLMTL O COAEPXaHUN BPELHbIX BELLECTB B €ro NPOAyKLMK (Tak
HaabiBaeMblix SVHC, siensiolumxcst 0c060 onacHbimMu). OpraHn3aums, OCYLLECTBASIHOLAsS MOHTAX, LOMKHA
NONY4XUTb COOTBETCTBYHOLLYIO MHPOPMALMIO OT BCEX MOCTABLLVMKOB.

B apyrux YacTsx Mupa HOBbIE 3aKOHOAATENbHbIE akTbl BY/yT NPecnenoBaTh Te Xe Lenu.

PykoBOACTBO N0 YCTPOWCTBY dnekTpoycTtaHoBok 2019
© Schneider Electric — Bce npasa 3awyileHsl
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3 YcTaHOBMeHHas MOLWHOCTb MOTPEOUTENSI — XapaKTepPUCTUKN

OﬂpeﬂeﬂeHMe pacquHOVI TOJHOM MOLLHOCTH, Onpep,eneHwe PaC4ETHbIX 3HAYEHMMN NMOJTHON MOLLHOCTH, Tpeﬁyemom KaXabIM norpeﬁmeneM, no3eosiseT A1 1
YCTaHOBUTbL Cneaytollee:

M 3351BNIIEMOE NOTPEeDEeHNe MOLLHOCTM, KOTOPOE ONPELENsieT JOroBOp Ha NOCTaBKY SHEpruu;

B HOMMHA/IbHYIO MOLLHOCTb TPaHCHOPMATopa CPeAHEro/HU3KOr0 HaNPSIXeHUs (C y4eTOM 0X1aaemoro
pocTa Harpysku);

M YPOBHM TOKA HArpysKu 191 K&X0ro pacnpeaenuTeNnbHOro YCTpoMCTBa.

noTpe6nsiemMoii pa3HbIMM Harpy3kamu: HeoBXoaMMbIN
npefBapuTeNbHbIiA 3Tan NPOEKTUPOBAHUS HU3KOBOJILTHOI
YCTaHOBKMU.

3.1 AcCMHXpOHHbIE ABUraTenu
HomuHanbHas molwHocTb (kBT, Pn) nBuratens ykassizaet

€ro HOMVHAJIbHYIO AKBYUBA/IEHTHYIO MEXAHVHECKYIO BUIXOMHYIO  [lorpeGnenme Toka
MOLLIHOCTb.

[MonHas mowwHocTb (KBA, Pa), nogasaemas Ha aBuratesb,
3aBUCUT OT NONHOM MoHocTw, KL, asuratens u

MonHbiin TOK Harpy3ky In, nofaBaemblil Ha ABUraTeNb, PACCYMTLIBAETCS MO CneayioLM GopMynam:
m 3-(asHblii Asuratens: In = Pn x 1000 / (V3 x U 1 X COS )

KO3 ULIMEHTA MOLLHOCTY: m 1-¢asHbiit aguratens: In = Pn x 1000 / (U x 1 x cos ¢)
_ Pn roe
- ncoso In: nonHbIA TOK (A);

Pn: HoMWHanbHas MOLHOCTb (KBT);

U: mexaydasHoe HanpsixeHue fns 3-dasHoro Asuratens 1 HanpsixeHne Mexay 3axumamu ais 1-¢pasHoro
nsurarens (B). 1-¢pasHble fsuraten MoryT noAcoeAnHITLHCS Ha GasHoe Uam IMHEHOE HanpsXeHWe;

n: KA, T.e. BbixogHas MOLWHOCTb (KBT)/BX0AHas MOLLHOCTH (KBT);

COS : KO3GPULMEHT MOLLHOCTH, T.€. BXOAHAS MOLLHOCTb (KBT)/BX0AHast MOLHOCTb (KBA).

CeepxnepexoaHblil TOK ¥ YCTaBKa 3aLUUTbI

m [MKOBOE 3Ha4eHIe CBEPXMEPEXOAHOrO TOKA MOXET ObiTb KpaiiHe BbiCOKUM. OBbIYHO 3TO 3Ha4YEHMe B
12-15 pa3 npeBbILLAET CPEAHEKBALPATUYECKOE HOMUHANBHOE 3HaYeHme In. MHoraa aTo 3HaueHne MOXeT B
25 pa3 npeBbiLLaTh 3HayeHme In.

B Bhik/ioyaTenu, KOHTaKTopb! 1 TEPMOPENe PaCcCUMTLIBAIOTCS Ha NYCKW BUraTeNei npu kpaiHe
BbICOKVX CBEPXMEPEXOAHbIX TOKaX (CBEPXMEPEXOAHOE NUKOBOE 3HauyeHne MOXeT B 19 pa3 npesbiluaTh
CpEHEKBaPATNYECKOE HOMUHANBHOE 3Ha4eHme In).

B BHesanHble cpabaTbiBaHNs 3alLUThI OT CBEPXTOKOB MPU MYCKe 03HA4at0T BbIXOZ, NYCKOBOrO TOKA

32 HopMabHbIE Mpefensl. B pesynbTare MOryT fOCTUrATLCA NPEAeNbHbIE 3HAYEHNs NapamMeTpoB
pacnpenenuTeNbHbIX YCTPOIACTB, CPOK CYXObI MOXET YKOPAuMBATbCS, M AAXE HEKOTOpbIE YCTPOHCTBA
MOTYT BbIXOANTb U3 CTPOS. Bo 136exaHue Takoit cutyaLmm HeobXoamMMo paccMOTPETb BOMPOC O
MOBBILLIEHMN HOMUHASTbHBIX MAPAMETPOB PacnpefenuTeNbHbIX YCTPOACTB.

m PacnpepenuTenbHble YCTPOCTBA pacCUMTLIBAIOTCS AN 00ECTeyeHIs 3aluTbl nyckareneii Auratenei
ot K3. B 3aBuciMoCTY OT pucka, Tabnmubl NokasbiBaloT KOMOMHALWMK BbIKITIOYATENS, KOHTAKTOPA 1
TepMoperne Ans obecneyeHns koopauHauwm tuna 1 unm 2 (cm. rnasy N).

MyckoBoii TOK ABUraTens

XoTq1 pbiHOK Npeganiaraet asurareni ¢ Boicokum KI, Ha npakTuKe 1x nyckoBble TOKU I'IpM6J1VI3VITeﬂbH0
Takue Xe, Kak y CTaHAapTHbIX ABUraTeneil.

MpumeHeHve nyckaTeneii C COeANHEHEM TPEYrobHUKOM, YCTPOIACTB MIABHOTO Nycka U TOPMOXEHUS U
npeobpa3soBareneit YacToThbl NO3BONAET CHU3WTL 3HAYeHNe MyCKOBOrO Toka (Hanpumep, 4 In BmMecTo 7,5 In).

CmotpuTe Takxe rnay N §5 «ACUHXPOHHbIE ABUraTen» jisl NONYYeHUs: AONONHUTESNbHOM MHDOPMALMN.

KomneHcauums peaktuBHO MOLHOCTH (KBap), NOAaBaeMOi Ha aCUHXPOHHbIE
Asurartenu

Kak npaBuno, no TexH4eckum 1 pUHaHCOBBIM COOBPAXEHNSIM BbIrOAHEE CHUXATb TOK, NOAABaEMbIl Ha
ACMHXPOHHblE ABMraTen 910 MOXET 06eCreynBaThCs 3a CHET NPUMEHEHNS KOHLEHCATOPOB, 6e3 BAUSHUS
Ha BbIXOHYIO MOLLHOCTb fBUraTeneil.

MpuMeHeHe 3TOr0 NPUHLMNG AN1s ONTUMM3aLMK PaboThl CUHXPOHHBIX JIBUraTeNei HasblBaeTcs
«MOBbILUEHNEM KOIDDMLMEHTA MOLLHOCTU» MM  KOMMEHCALMEN PEKTUBHON MOLLHOCTM».

Kak o6cyxpnaetcsi B rnase L, nonHast MOWHOCTb (KBA), nofaBaemas Ha ABUratesib, MOXeT 3Ha4UTeNbHO
CHWXATbCS My EM UCMOJb30BaHUS NApaNENbHO NOLKIIOYEHHbIX KOHAEHCATOPOB. CHIKEHME BXOAHOM
MOJHOW MOLLHOCTM 03HAYaeT COOTBETC BYIOLLEE CHUXEHWE BXOIHOMO TOKA (TaK Kak HanpsiXeHWe 0CTaeTcs
NOCTOSHHBIM)

KomneHcaums peakTuBHOI MOLLHOCTY 0COBEHHO PEKOMEHAYETCS A1t IBUTATENEN C JIMTENbHBIMM
nepuopaMu paboTbl NPy NOHUKXEHHON MOLLHOCTU

Kak yka3blBaeTcs BbiLue,
kW input
kVA input

Mo3TOMy CHIUXEHME BXOAHON NONHON MOLLHOCTM (KBA) NPUBOAWT K YBEAUYEHWIO (T.€. YNYYLUIEHNIO)
3HAYEHMA COS .

cos ¢ =
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A — O0LLme npaBuna NPOeKTMPOBaHNA 3MNEKTPOYCTAaHOBOK
3 YcTaHOBMeHHas MOLWHOCTb MOTPEBUTENSI — XapaKTePUCTUKN

Tok, NofiaBaeMblii Ha IBUraTeNb, NOCNe KOMNEHCALIMM PEAKTUBHON MOLLIHOCTM PAcCUUTBLIBAETCS MO

dopmyne:
cos
I-la =%
CoS @
rae: cos ¢ — K03 UUMEHT MOLLHOCTW [0 KOMMEHCALMK, CoS @’ — KO3DOULMEHT MOLLHOCTW nocne
KOMMeHcauum, la — NCXoaHbIi TOK.

Ha Puc. A4 npuBepeHbl CTaHAAPTHbIE 3HAYEHISt TOKA [1st HECKOMbKVX 3HAYEHWIA MUTAIOLLEr0 HaNpsXeHus
B 3aBMCMOCTI OT HOMUHaJIbHOIA MoLHocTy apuratens (MOK 60947-4-1 (FOCT P 50030.4.1-2012),
npunoxeHve G).

KBT n.c. 230B  380- 400B  440- 500B  690B
4158 4808

A A A A A A
0,18 - 1,0 - 06 - 0,48 0,35
- 12 - 13 - 1,1 - -
0,55 - 26 - 15 - 1.2 0,87
- 34 - 18 - 16 - -
- 1 - 23 - 21 - -
0,75 - 33 - 19 - 15 11
11 - 47 - 27 - 22 ,
- 14172 - 33 - 3,0 - -
- 2 - 43 - 34 - -
15 - 6,3 - 36 - 2,9 2,1
22 - 8,5 - 49 - 3,9 28
- 3 - 6,1 - 48 - -
3,0 - 20 - 115 - 9,2 6,7
4 - 15 97 85 7,6 6,8 49
- 5 - 97 - 76 - -
5,5 - 20 - 115 - 9,2 6,7
- 712 - 14,0 - 11,0 - -
- 10 - 18,0 - 14,0 - -
75 - 27 - 15,5 - 124 8,9
11 - 38,0 - 22,0 - 17,6 12,8
- 15 - 27,0 - 21,0 - -
- 20 - 340 - 27,0 - -
15 - 51 - 29 - 23 17
185 - 61 - 35 - 28 21
- % - 4 - & -
2 - 72 - a1 - 33 2%
- 30 - 51 - | - -
- ) - 66 - 52 - -
30 - 9% - 55 - m 32
37 - 115 - 66 - 53 39
- 50 - 83 - 65 - -
- 60 - 103 - 7 - -
45 - 140 - 80 - 64 47
55 - 169 - 97 - 78 57
- 75 - 128 - 9% - -
- 100 - 165 - 124 - -
75 - 230 - 132 - 106 77
90 - 278 - 160 - 128 )
- 125 - 208 - 156 - -
110 - 340 - 195 156 113
- 150 - 240 - 180 - -
132 - 400 - 230 - 184 134
- 200 - 320 - 240 - -
150 - - - - - - -
160 - 487 - 280 - 224 162
185 - - - - - - -
- 250 - 403 - 302 - -
200 - 609 - 350 - 280 203
220 - - - - - - -
- 300 - 482 - 361 - -
250 - 748 - 430 - 344 250
280 - - - - - - -
- 350 - 560 - 414 - -
- 400 - 636 - 474 - -
300 - - - - - - -

Puc. A4. HomuHanbHas MOLLHOCTb M TOKM (MPOLOMXEHNE Ha CNEAYHOLLEiA CTPaHULE)
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A — O0LLmMe npaBuna NPOEKTMPOBaHNA 3MNEKTPOYC aHOBOK
3 YcTaHOBMeHHas MOLWHOCTb MOTPEOUTENSI — XapaKTepPUCTUKN

KBT n.c. 230B  380-  400B  440- 500B  690B
4158 480B

A A A A A A
315 - 940 - 540 - 432 313
- 450 - - - 515 - -
335 - - - - - - -
355 - 1061 - 610 - 488 354
- 500 - 786 - 590 - -
375 - - - - - - -
400 - 1200 - 690 - 552 400
425 - - - - - - -
450 - - - - - - -
475 - - - - - - -
500 - 1478 - 850 - 680 493
530 - - - - - - -
560 - 1652 - 950 - 760 551
600 - - - - - - -
630 - 1844 - 1060 - 848 615
670 - - - - - - -
710 - 2070 - 1190 - 952 690
750 - - - - - - -
800 - 2340 - 1346 - 1076 780
850 - - - - - - -
900 - 2640 - 1518 - 1214 880
950 - - - - - - -
1000 - 2910 - 1673 - 1339 970

Puc. A4. HomuHanbHas MOLLHOCTb W TOKU

3.2 Pe3ucTuBHble HarpeBatesibHble NPUOOPLI U NamnNbl
HaKanuBaHus (TPagULMOHHbIE U ranoreHHbie)

Cwmortpute Takxe rnasy N, §4 «<OCBETUTENbHbIE CETH».

MoTpebnexue Toka HarpeBaTeNbHbIM NPUOOPOM WK NAMMNOIA HAKANMBAHMS NIETKO BbIBOANTCS U3
HOMUHAJILHON MOLLHOCTU Pn, yka3aHHOM U3rotosutenem (1.e. cos o= 1) (cm. puc. AS).

Hom. Motpe6nenue Toka (A)

MowHocTb | 1-¢. 1-¢. 3-¢. 3-¢.
(kBT) 127B 230B 230B 400B
0,1 0,79 0,43 0,25 0,14
0,2 1,58 0,87 0,50 0,29
05 3,94 2,17 1,26 0,72
1 79 4,35 2,51 1,44
1,5 11,8 6,52 3,77 2,17
2 15,8 8,70 5,02 2,89
25 19,7 10,9 6,28 3,61
3 23,6 13 7,53 4,33
35 216 15,2 8,72 5,05
4 31,5 17,4 10 571
45 354 19,6 11,3 6,5
5 39,4 21,7 12,6 7,22
6 47,2 26,1 15,1 8,66
7 55,1 30,4 17,6 10,1
8 63 34,8 20,1 11,5
9 n 39,1 22,6 13
10 79 43,5 25,1 14,4

Puc. A5. MoTpe6neHne Toka PeanCTUBHBIMM HarpeBaTesbHbIMM NPUOOpaMm1 1 IaMnami HakaIMBaHs
(TPAAMLMOHHBIMU U TaIOreHHLIMM)

PykoBOACTBO N0 yYCTPOWCTBY dnekTpoycTaHoBok 2019 . .
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A — O0LLme npaBuna NPOeKTMPOBaHNA 3MNEKTPOYCTAaHOBOK
3 YcTaHOBMeHHas MOLWHOCTb MOTPEBUTENSI — XapaKTePUCTUKN

(1) la B amnepax, U B BonbTax, Pn B BatTax. Ecnu Pn B KBT, yMHOXUTb
ypasHetue Ha 1000.

(2) B TepMuHONOrvM ra3opaspsifHbIX laMn BME T TEPMUHA «KOpPeKLMs

K03 PULIMEHTA MOLLHOCTU» HACTO UCTIONB3YETCS TEPMUH «KOMMEHCALMS».

Cos ¢ npubnnautenbHo paset 0,95 (Hynesble 3HaueHns V v | noytn coBnapaot
no dase), Ho KOIPPULIMEHT MOLLHOCTY paBeH 0,5 13-3a MMMYNbCHON HOPMbI
TOKa, MUK KOTOPOrO BO3HMKAET MO3XE B KAX/O0M NoNynepuope.

Lifels On | Schneider
9 Electric

TOKM PacCuMTHIBAIOTCS CieaytoLLMM 06Pas3oM:

pn "

m 3-0asHblii cnyyait: 1a =
O y BU

(1)

m 1-pasHbii cnyyaii: Ta = %

rae: U — HanpsixeHue MexXy 3axuMamy 060pyLoBaHus

[lnst naMnbl HaKaNVMBaHUS MPUMEHEHNE UHEPTHOO ra3a 06ecneynBaeT MCTOYHNK 60IEe HanpaBNEHHOro
cBeta. CBETOOT/Ia4a NOBbILIAETCS, 8 CPOK CAYXObl TaMnibl y1BaUBAETCS.

npumeqauue: npy BKJIIOYEHWUW Namnbl X010AHas HATb Hakana NPUBOAUT K NMOBLILLEHNIO TOKA, XOTS U
KPaTkOBPEMEHHOI0, HO MHTEHCUBHOTO.

3.3 JIloMMHECLeHTHbIe NamMnNbl
Cwmortpute Takke rnapy N §4 «OCBETUTENbHBIE CETU».

JIloMMHecLeHTHbIe naMrbl U conyTcTByioLiee oﬁopyp.osauue
MotuHocTb Pn (BT), ykasaHHasi Ha TpyOKe NIIOMUHECLIEHTHOI TaMibl, HE BKJTIOYAET MOLLHOCTb,
paccevBaemyto B ipoCCene craprepa

Tok paccunTLIBAETCS CNEMYIOLM 06pa3oM:

_ Poaliast +Pn
U cos ¢

la

rae U — HanpsixeHue, NofiaBaeMoe Ha nlamry B KOMMJIEKTE C COMYTCTBYIOLWM 000pyA0BaHUEM.
Ecnm Ha ipoccene He ykasblBaeTCs 3HAYEHME MOTEPb MOLLHOCTM, MOXHO MCMO/b30BaTb 3HaueHne 25% Pn.

c’l'aHAapTHble JIIOMUHECLeHTHbIE JIaMIbl

Mpu (ecnn He yKasbiBaeTCs UHaye):
m cos @ = 0,6 6e3 KoHIeHcaTopa Ans KoMMeHcaLmumM KoadduumeHTa MowHocTv (PF) (2);
m cos @ = 0,86 ¢ komnencauveit PF (2) (opHOTPYGHbIE n ABYXTPYOHbIE);

m cos @ = 0,96 Ans anekTPOHHOro Apoccens.
Ecnm Ha ipoccene He ykasblBaeTCs 3HAYEHME MOTEPb MOLLHOCTM, MOXHO MCMOAb30BaTb 3HaueHne 25% Pn.
Puc. A6 noka3blBaeT 3TV 3HaYEHUS A9 PasfnyHbIX TUMOB APOCCENEA.

Cxema MowwHocTb Tok (A) npu 230 B AnnHa
pacnonoxeHus Tpy6km (BT) (°) | MarHuTHBIN Apoccenb OneKkTpoH. | TpyOku
namn, craptepos Aapoccesnb (cm)
u ppoccenei Be3 koHpeHca- | C KOHAEH-
TOpa KOMNEH- | CaTOPOM KOM-
caumu PF neHcauwu PF
OnHoTpy6HbIE 18 0,20 0,14 0,10 60
36 0,33 0,23 0,18 120
58 0,50 0,36 0,28 150
[BYXTpyOHbIE 2x18 0,28 0,18 60
2x36 0,46 0,35 120
2x58 0,72 0,52 150

(3) MotwuHocTb B BT, ykasaHHas Ha Tpyoke.

Puc. A6. MoTpebneHue Toka 1 MOLHOCTM [i/ist IIOMUHECLIEHTHBIX Namn 06LLenpuHsTbIX pa3mepos (npu 230 B — 50 )

KomnakTHble IOMMHECLIEHTHbIE J1amibl

KoMnakTHble IIOMUHECLIEHTHBIE NTaMITbl IMEIOT TakUe XE XapaKTEPUCTMKM N0 SKOHOMUM 1 CPOKY CITyXObl,
KaK 11 TpaamMLMOHHbIe namnbl. OHY LWMPOKO MCTONb3YHOTCS B 0OLLUECTBEHHBIX MECTAX C NOCTOSIHHBIM
OCBELLEHIEM (HanpyMep, B KOPUAOPaXx, Xonnax, b6apax 1 T.4.) U MOTYT YCTaHaBAMBATLCS B CUTYaLMSIX, B
KOTOPbIX UCTONb3YIOTCS NaMnbl HaKanMBaHus (CM. puc. A7).

PykoBOACTBO N0 YCTPOWCTBY dnekTpoycTtaHoBok 2019
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A — O0LLmMe npaBuna NPOEKTMPOBaHNA 3MNEKTPOYC aHOBOK
3 YcTaHOBMeHHas MOLWHOCTb MOTPEOUTENSI — XapaKTepPUCTUKN

MowHocTb (BT), ykasaHHas Ha Tpybke pa3psiaHOi namnbl,

He BKJII04YaET B Ce0sl MOLLHOCTb, PACCENBAEMYIO
B GannacTHOM COMPOTUBIEHUN.

Tun namnbi MouwHocTb Tok npu 230 B
namnb! (BT) (A)

OtpenbHas 10 0,080

namna 18 0,110

¢ poccenem 26 0,150

BcTpoenHas 8 0,075

namna 1 0,095

C Aipoccenem 16 0,125
21 0,170

Puc. A7. MoTpe6neHne Toka 1 MOLLHOCTM NS KOMMAKTHBIX IOMUHECLEHTHBIX lamn (mpu 230 B — 50 Iy)

3.4 la3opa3spsgHbie namnbi

Cwmotpure Takke rnasy N, §4 «OcBeTUTENbHbIE CETU».

Puc. A8 nokasblBaeT TOK, NPUHUMAEMbI BCEM YCTPONCTBOM, BK/IHONast BCE COMYTCTRYHOLLEE
BCriOMorarenibHoe 060pya0BaHue.

3TV namnbl OCHOBAHbI HA CBETOBOM 3MIEKTPUYECKOM paspse Yepes ra3 uin nap MeTanInyeckoro
COEMVHEHMSI, KOTOPOE 3aK/TIOHEHO B rePMETUYHYIO MPO3PaYHYH0 060/104KY NPY 331aHHOM JABNEHUN.

3TV Namnbl UMEIOT BONbLLIOE BPEMs Mycka, B TEYEHME KOTOPOro ToK la Goiblie HOMUHANBHOTO ToKa In.
MoTpe6neHne MOLLHOCTM 1 TOKA MPUBOAWTCS [/isi Pa3HbIX TUMOB IaMn (TUMOBbIE CPEAHME 3HAYEHWs] MOTYT
Cnerka OTMYaTbCs B 3aBUCUMOCTY OT U3TOTOBUTENS).

Hom. Motpe6nenue |Tok n(A) TMyckoBoW ToK Ceetootaaya |CpepHwmi MpumeHeHue
MOLUHOCTb  |MOLLHOCTH Bes komneH- | C komneH- a/n Mepnop (nm/BT) pecypc

namnbl (BT) npn cauwu PF cauveii PF (MuH) namnbi (4)

(BT) 230B 400B|230B 400B [230B 400B

HatpueBble namnbl BbICOKOr0 AaBNEHNS

50 60 0,76 0,3 14-16 |4-6 80-120 9000 m OcselleHve

70 80 1 0,45 6onblLUKX 32108

100 115 1,2 0,65 m OTKpbITbIE NPOCTPaHCTBA
150 168 18 0,85 m O6iuecTBeHHbIe MecTa
250 274 3 1,4

400 431 44 2,2

1000 1055 10,45 49

HatpumeBble namnbl HU3KOTO AABNEHNS

26 345 0,45 0,17 11-13 |7-15 100 — 200 8000 m OcselLenme

36 46,5 0,22 - 12000 aBTOCTpan,

66 80,5 0,39 m OxpaHHOE OCBELLEHNE,
91 105,5 0,49 XENe3HOAOPOXHbIE NNATGOPMb
131 154 0,69 m Mnowazkm, cknaapl
PryTHble + MeTannoranoreHoBble Namnbl (Takke Ha3biBaeMble NamMnamn ¢ NOAUAAMU METanoB)

70 80,5 1 0,40 1,7 3-5 70 - 90 6000 m OcBelLEHMe 04eHb
150 172 1,80 0,88 6000 6GonbLumx 06bEKTOB

250 276 2,10 1,35 6000 TPOXEKTOpaMm

400 425 3,40 2,15 6000 (CTanvOHbI 1 T,4,)

1000 1046 8,25 5,30 6000

2000 2092 2052 |16,50 8,60 | 1050 6 2000

PTyTHblE + NIOMUHECLIEHTHBIE JIaMMbI

50 57 0,6 0,30 1,7-2 3-6 40 - 60 8000 m Llexa ¢ 04eHb

80 90 0,8 0,45 - 12000 BbICOKUMU

125 141 1,15 0,70 noToNKamm (3abl,

250 268 2,15 1,35 aHrapbl)

400 421 3,25 2,15 W HapyxHoe ocseLeHre
700 731 54 3,85 m Huskas ceetoorgava ()
1000 1046 8,25 5,30

2000 2140 2080 |15 11 6,1

(1) 3ameHs0TCS HAaTPMEBLIMK TAMMAMA.

Mpumeyanue: T namnbl YyBCTBUTENbHbI K MAAEHUAM HAnpsXeHusi. OHW racHYT Npu CHKEHUN HanpsixeHust Huxe 50% HOMUHANIBHOMO 3HAYEHIs 11 3aropaloTCst BHOBb
y yT

nocne OXNaxAeHNs B Te4eHne okono 4 MUHYT.

npumeuauue: HaTpWeBble NIaMNbl HU3KOrO AaB/IEHWUS UMEIOT CBETOOTAAYY Bbille, YEM Y BCEX APYrUX UCTOYHUKOB. OpHako, NPUMEHEHWE 3TUX Namn OrpaHN4YMBaETCa Tem
¢aKTOM, YTO XENTO-0paHXeBOE U3NyyeHne aenaet NpakTuieckn HeBO3MOXHbLIM Pacno3HaHue LiBEeTOB.

Puc. A8. MoTpebneHue Toka [yisi ra3opaspsHbIX amn
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A — O0LLme npaBuna NPOeKTMPOBaHNA 3MNEKTPOYCTAaHOBOK
3 YcTaHOBMeHHas MOLWHOCTb MOTPEBUTENSI — XapaKTePUCTUKN

3.5 CeetoauogHbie naMmnbl U CBETUJIbHUKK

Cmotpure Takxe rasy N, §4 «OcBeTuTeNbHbIE CETH>.

DYHKLMOHNPOBAHWE CBETOAMOAHOM NaMMbl UM CBETU/bHIKA OCYLLIECTBAAETCS OT 6/10Ka NUTAHMS, KOTOPbIiA
B CBOIO 0Yepe/b:

B MOXET ObITb PAa3MELLEH B LIOKOJIE laMrbl, B JAHHOM Clyyae noTpebnsieMas MOLLHOCTb paBHa
HOMVHAJIbHOI MOLLHOCTY NTaMnibl;

B MOXET ObITb BbINOSIHEH OTAELHO OT NIaMIbl UM CBETU/bHIKA (BBIHOCHOM G10K NMTaHWS), B JaHHOM
Cchyyae notpebisiemMasi MOLHOCTb PaBHa CyMME MOLLHOCTEN paccenBaHis B GJI0KE MUTaHWS U MOLLHOCTY
Nlamnbl (CBETOAMOAHOIO MOZIY/IS) MW HECKOMBKIX N1aMM (3anUTaHHbIX OT OIHOrO 610K NUTaHKS).

dakTyeckoe Bpems po3xura CBETOLNOAHOMN Nammbl 04eHb Mano. OHaKo, NPUCYTCTBYET Tak Ha3biBaeMblii
"NyckoBoii TOK" (6POCOK TOKa) B MOMEHT BKJIKOYEHMS1, KOTOPLIIA, KaK NPaBuso, ropaszio Bhille, YeM y
JIIOMUHECLIEHTHBIX N1aMI C 3NIEKTPOHHBIM APOCCENEM.

ﬂpume-larme: 3Ha4YeHNa MOLLHOCTK B BaTTax, yka3aHHble Ha CBETOAMOAHOM MOJy/e C BbIHECEHHBIM
610KOM NUTaHWS, He BKIIIOYAIOT B Ce651 MOLLHOCTb pacceuBaHns B 6n10Ke NUTaHus.

YcraHoeneHHas | Koapduument | HauanbHblii CeetooTgava Cpepnuii cpok | Ucnonb3oBaHue
MOLLHOCTb (BT) | MOwHOCTH NYCKOBOVA TOK Bpems nonHoe Bpemst (momeH Ha cnyx0bI (1) (yTunu3zaums)

npu 230 B Ip/In OTKIIIOYEHMS BKJIIOYEHMS! BarT)

3400 Bt >09 Do 250 < 250 mkc <05-1c 100 — 140 20000 — 50000 m Bce ocBetutenbHble

NPUNOXEHNs BO BCEX 06NacTsx
(MnuLLHOE CTPOUTENLCTBO,
KOMMEPYECKOE W1 MPOMBILLIEHHOE
CTPOMTENBCTBO, MHPPACTPYKTYpa)

Puc. A9. OCHOBHbIE XapaKTEPUCTUKV CBETOAMOAHbIX J1aMI 11 CBETUNBHUKOB

. . PykoBOACTBO MO yCTPOIACTBY 3nekTpoycTaHosok 2019
I
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A - O6I_I_I|l/le rpaBuiia NPOEKTNPOBaHNA INEKTPOYC aHOBOK
4 CunoBasi Harpyska anekTpoyCTaHOBKM

Y106kl CNPOEKTVPOBATH ANEKTPOYCTAHOBKY, HEOBXOAMMO OLIEHUTb MAKCUMAaJbHYIO MOLLHOCTb KOTOpast
OyneT noTpebnsTHCA U3 NUTAKOLLEN SNEKTPOCETN

MNpoekTnpoBaHue Ha 0CHOBE NPOCTON apUdMETUYECKON CyMMbI MOLLHOCTEl BCex noTpebuTeneii
MOLKIIOYEHHBIX K 3NIEKTPOYCTAHOBKE, NPELCTABASET COO0M KpaiiHe HE3KOHOMUYHBI NOAXOL 1
HeLL0OPOCOBECTHYIO MHXEHEPHYIO NPAKTUKY

Llenb aaHHoIA rnasbl COCTOUT B IEMOHCTPALMM CMIOCOOOB OLIEHKM ONpefeNneHHbIX GakTopoB C y4ETOM
Pa3HOBPEMEHHOCTH (PaboTkl BCEX YCTPOACTB AaHHOI rpynnbl) U KO3hdULMEHTa UCMONb30BaHMS

(Hanp mep anekTpoaBuratenb He paboTaeT, kak NpaBWio, NPK CBOEI MONHON MOLIHOCTU U T [1.)

BCEX [ENCTBYIOLLMX W NPEeSMnonaraeMblx Harpy3oK. MPUBOAUMBIE 3HAYEHNS OCHOBAHbI HA OMbITe W
3aPeruCTpUPOBaHHbIX PesynbTaTax paboThl AEACTBYIOLMX YCTAHOBOK. Kpome 06ecneyeHms OCHOBHbIX
MPOEKTHbIX AAHHBIX MO OTAENbHBIM LIENSIM YCTAHOBKM B PE3yNbTAT MONyaloTes 00LuUve 3HajeHms Bcet
YCTAHOBKM Ha OCHOBE KOTOPO! MOTYT ONPeLensiTLCcs Tpeb0BaHMs K CUCTEME NUTaHUS (pacnpesenuTensHas
CeTb, TPAHCHOPMATOP BbICOKOTO/HU3KOTO HAMPSKEHUS MK reHepaTop)

4.1 YcraHoBneHHas MowHoCTb (KBT)

YCTAHOBNIEHHAS MOLLHOCTb MPEACTABNSET COBOV CyMMy BOMbLUIMHCTBO 3NEKTPONPUEMHIKOB (M) MMeeT MapKV1POBKY CBOE HOMUHATBHO MOLLHOCTY (Pn).

HOMUHA/bHBIX MOLLHOGTEl BCeX YCTPOVCTB-MoTpeduTeneii YCTaHOB/NEHHas MOLHOCTb €CTb CyMMa HOMUHaJIbHBIX MOLLHOCTEN Beex Il B ANEKTPOYCTaHOBKE. 10 He
B YCTaHOBKE €CTb Ta MOLLHOG b, KOTOPas OyAeT NOTPEONATLCS dakTuyecky. B criyuae anekTpoasurateneit HoMUHabHas
MOLLIHOCTb IBNISIETCA MOLLHOCTbIO Ha ero Bany. O4eBMaHo, YTO NOTpebAsemas 13 CeTi MOLHOCTbL ByaeT

3Hauenme YCTaHOBJIEHHON MOLLHOCTU OT/IMYAETCH OT

bonblue.
bakT4ecKoro noTpedeHus.

JIIOMUHECLIEHTHBIE W Pa3psiAHbIE NlaMMbl CO CTABUAM3NPYIOLLMI BANNACTHBIMU CONPOTUBIEHUSIMM
(npoccensimu) SBRSIIOTCS APYrAMY NPUMEPaMI, KOrAa HOMUHASTbHAS MOLLHOCTb, YKa3aHHas Ha flamne,
MeHbLLIE MOLLHOCTM, NOTPe6NsiemMoii nfaMnoii 1 ee GanNacTHLIM CONPOTUBIIEHNEM (OPOCCENEM).

MeTozbl OLEHKM PaKTUYECKOrO MOTPEBNEHNS MOLLHOCTY IBUTATENsIMI 1 OCBETUTENbHBIMI NPUBOpamMu
NPUBOAATCS B pasfene 3 AaHHOI rNaBbl.

MoTpe6nexne MowHOCTY (KBT) HEOOX0AMMO 3HATh /1S BbIGOpa HOMUHAIBLHOW MOLLHOCTY FeHepaTopa vin
Garapen a Takke B ciyyae yyeta TpeboBaHUiA K NEPBUYHOMY [BUFATENIO.

[ing nogiaum MOLLHOCTM OT HU3KOBOJILTHOI CUCTEMBI 3NIEKTPOCHAOXEHMS UM Yepes TpaHChopMaTop
BbICOKOr0/HU3KOr0 HaNpsikeHns, onpeaensioLLeid BEMYMHOM ABASETCS MOHAA MOLLHOCTb B KBA.

4.2 YctaHOB/IEHHas NOJIHAsi MOLHOCTb (KBA)

YCTaHOBNEHHAs NOMHAs MOLLHOCTb OObIYHO MONAraeTCs PaBHOM apudMETMYECKOHA CyMME MOJHBIX
MOLLHOCTEl oTAenbHbIX A, OfHako, MakcuMasbHas NoTpebasemas MOLLHOCTb, KOTOPas LOMKHA
NoAaBaThCs, He paB a 00LLElt YCTAHOBNEHHOM MOHON MOLLHOCTY.

YCTaHOBEHHAs! MOJHAs MOLLHOCTb 0OLIYHO MPUHMMAIOT
paBHO¥ aPUOMETUYECKON CYMME MOJHBIX MOLLHOCTEN
otaenbHbix M. OfHAK0, MaKCUMabHasH pacyeTHast MosHast
MOLLHOCTb He paBHa 06LLEei YCTAHOBNEHHOM MOMHO
MOLLHOCTH.

MoTpe6neHre NONHOI MOLLHOCTM HAarpy3Koii (KOTOpast MOXET SIBASITLCS OIHUM YCTPONCTBOM)
pac YUTHIBAETCS HA OCHOBE €€ HOMUHABLHON MOLLHOCTY (MpU HEOOXOAMMOCTY C MOMPABKOA Kak
YKa3blBAETCA BblLLe, 419 ABUraTeneii u T.4.) C UCO0Nb30BaHNEM CrefyoLmX Ko3GPULMEHTOB:
1: KMNJ = BbIX0AHAs MOLLHOCTb / BXO[HAA MOLLHOCTb

€0S (: K03aduLmeHT mowHocT = KBT / kBA

MonHas (kaxyLuasicst) MOLHOCTb NOTPe6NsieMas 3neKTPONpPUEMHIKOM:

Pa=Pn /(n x cos @)

3 3TOr0 3HaueHNs BbIBOAMTCS NONHbIA Tok la (A)() notpeGnsembii AM:

o laPax10®
\%
nng opHoro 3l ¢ noacoeanHeHneM Mexay $hasoii 1 HeATPabIo.
Pax 10°
la=

_«/§XU

19 3-(pasHoii CUMMETPUYHON HArpy3ku, rae:

V — dasHoe Hanpsixenve (B);

U — nuHeiiHoe Hanpsxenue (B).

Crefiyet 0TMETHTb, 4TO, CTPOrO rOBOPSI, MOJHAs MOLLHOCTb He SIBNSIETCS apudMETUYECKOI CyMMOiA
PacYETHbIX HOMUHANBHBIX 3HAYEHWIA MOJHOW MOLHOCTM OTAENbHLIX MoTpeduTenei (ecnm notpeduTenu
MMEIOT PasHblii KOADHULIMEHT MOLLHOCTM).

(1) Yro6bl NOBLICUTb TOYHOCTb, HEOBXOAMMO Y4UTBIBATL KOIPOULMEHT
MaKCUMasbHOO MCMOb30BaHKS, Kak pasbsicHsieTcs B . 4.3.

PykoBOACTBO N0 yYCTPOWCTBY dnekTpoycTaHoBok 2019 . .
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OpHako, 06LLenpuUHSITO AenaTb NPOCTOe apMPMETUYECKOE CYMMUPOBAHIE, Pe3ynbTaTt KOTOPOro AaeT
3HaueHune KBA, kOTOpoe NpeBbILIAeT AENCTBUTENbHOE 3HAYEHME HA LOMYCTUMBIN «PACYETHBIN 3anac».
Korpa Hem3BeCTHbI HEKOTOPbIE UK BCE HArpy304HbIE XapaKTEPUCTUKW, 3HAYEHNS, NPUBOAUMbIE

B puc. A10 Ha cnepyloLLeit CTpaHuLie, MOTYT MCMONb30BATLCS 1St NONYYEHUS NPUONM3UTENBHON OLIEHKM
noTpe6eHns NONHOM MOLLHOCTM B BA (kak npaBunio, OTAENbHbIE HArpy3K1 CULLKOM MaJbl, Y4TOObI
Bblpaxarbcs B KBA unm kBT).

OLieHKM yaeNbHOM MIOTHOCTM OCBETUTENbHBIX HArpy30K OCHOBAHbI Ha 06LLei niotaam 500 M2,

JlloMuHecLeHTHOe ocBelleHue (¢ nonpaBkoii cos ¢ = 0.86)

Tun npumeHeHus OueHka (BA/m?) CpeaHuii ypoBeHb OCBELLEHUS
JlloMMHecueHTHas naMna  (floKe = niM/M?)
¢ npom. otpaxarenem!’)

[loporu n aeTocTpaasl, 7 150
cknagpl, pabota ¢ nepepbiBamMu
TsiXenble pexuMbl: U3roToBNEHE 14 300
1 c6opka GONbLIKX 3aroTOBOK
MNoBcenHeBHas pabota: odpuc 24 500
TouHble pabotbl: KB, BbiCOKOTOUHbIE 41 800
c60pOYHblE Liexa
Cunogbie uenu
Tun npumeHeHns OueHka (BA/M?)
HacocHble, cxatbiit BO3ayx 3-6
BeHTunsiums nomeLLeHmii 23
311, KOHBEKLIVIOHHbIE NOJOrPEeBaTeNn:
YacTHble [I0MA, KBAPTUPbI 115- 146
90
Odwcel 25
[vcneTyepckue NyHKTbI 50
CBOPOYHbIiA Liex 70
MexaHuueckuii Liex 300
OKpacoyHblii Liex 350
YcraHoBKa Anst TepMoobpaboTku 700

(1) Mpumep: namna 65 BT (1cknioyas bannactHoe conpotuneHue), 5100 niomeH (nm),
CBETOOTAAYA namnbl = 78,5 nm / BT.

Puc. A10. OueHka yCTaHOBNEHHOIA MOMHOI MOLUHOCTH

4.3 OueHka MakCUManbHOW Harpy3ku (kBA)

Bce otaenbHbie 3MM He 06513aTenbHO paboTatoT NPK MONHOWM HOMUHANIBHOW MOLLHOCTM U OBHOBPEMEHHO.
KoadppuumenTsl ku 1 ks no3BonsioT onpefeniTb MakCUMabHYIO MOJHYIO MOLLHOCTb 3IEKTPOYCTAHOBKM.

KoagpdpuumeHT makcumanbHoro ncnonb3osaHus (ku)

B HopmasibHbIX pexumMax paboTsl NOTPE6IEHNE MOLLHOCTY 0BbIYHO MEHbLLE HOMUHANBHOM MOLLHOCTH. 3TO
[I0BOJIbHO YACTOE SIBNIEHNE, KOTOPOE ONpaBablBaeT NpUMeHeHne Ko3GuumenTa ucnons3osanms (ku) npu
OLIEHKE PEaTbHbIX 3HAYEHMIA.

370T KO3DOUUMEHT AOMKEH NPUMEHSTLCS ANs Kaxaoro AN, 0COBEHHO ANst ANEKTPOABMraTeneii, KoTopble
KpaiiHe peako paboTatoT Mpu MOJHOM Harpy3ke.

B NpoMBbILLIEHHOI YCTAHOBKE 3TOT KO3DOULMEHT MOXET OLIEHNBATLCS MO CPeaHeMy 3HaueHmto 0,75 ans
nBuratenen.

[Ing ocBeLLeHNs NamMnamu HakanueaHus 310T K0addUUMEHT Bceraa paseH 1.

[ns Leneii co LwTencenbHLIMU PO3ETKaMM TOT KOIPOULMEHT MOAHOCTBLIO 3aBUCKT OT TUMA NPUOOPOB,
NUTAEMbIX OT LUTENCESbHbIX PO3ETOK.

[insi anexTpuyeckoro TpaHenopTa koaddULMEHT UCNONb30BaHNs OYAET CUCTEMATUYECKN OLIEHNBATLCS B

1, Tak Kak J/isi MONHOM 3apsiakv 6atapeit TpebyeTCs MHOTO BPEMEHM (HECKOMBbKO YacoB), U B COOTBETCTBUM
€O CTaHzapTamu notpebyeTcst NPUMEHSTL CIELMANbHYIO LieMb /1St MUTaHWS 3apSAHON CTaHLMM Uu
HacTeHHOro 6noka.

PykoBOACTBO N0 YCTPOWCTBY dnekTpoycTtaHoBok 2019
© Schneider Electric — Bce npasa 3awyileHsl
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5-if aTax

4-11 aTax

3-it aTax

2-if atax

1-it atax

_) 6 notpebuteneit
36 kBA

’ 4 notpebutens
24 kBA

_) 5 notpe6uteneit
30 KBA

_) 6 notpebuteneii
36 KBA

’ 4 notpebutens
24 kBA

Puc. A12. MpumeHerre koadduLmeHTa oaHOBpeMEHHOCTH (KS) Ans Xunoro
5-3TaxHOro 3aHmnsa

PykoBOACTBO N0 yYCTPOWCTBY dnekTpoycTaHoBok 2019
© Schneider Electric — Bce npasa 3awyileHsi

Koadpuumnent ogHoBpeMeHHOCTH (KS)

MpakTuyeckn ofHoBpeMeHHas paboTa Bcex Al onpeaeneHHoi YCTaHOBKM HUKOTA He MPOUCXOLMT, T.€.
BCErJa CyLLECTBYET HEKOTOPas CTeneHb PAa3HOBPEMEHHOCTH, W 3TOT (GaKT YYUTLIBAETCS NPW pacyeTe nyTem
npuMeHeHns KoahduumeHTa OAHOBPEMEHHOCTH (KS).

KoadduumeHT ks npumensieTcs ans kaxaoi rpynnbl 3l (Hanpumep, 3anuTbIBagMbIX OT F1aBHOTO

1N BTOPUYHOIO PaCNpeLenuTeNnbHOro yeTpoiicTea). Onpenenerue aTux koadbdULMEHTOB BXOUT B
OTBETCTBEHHOCTb KOHCTPYKTOPA, MOCKONbKY TpeOyeT LIETNbHOr0 3HaHUS! YCTaHOBKM 1 YCNOBUIA paboThl
OTAenbHbIX Lieneid. Mo aToii NpuyrHe HEBO3MOXHO aTh TOYHbIE 3HAYEHUS ANs OOLLEr0 MPUMEHEHNS.

KoadduumeHT ogHOBpEeMEHHOCTHM OIS XXWII0i 3aCTPOMKU

Ha puc. A11 npuBefieHbl HEKOTOPbIE TUMOBbIE 3HAYEHNS KO3DDULIMEHTA OHOBPEMEHHOCTM NS GbITOBLIX
noTpeduTenei 6e3 aNeKTPUYECKOro OTOMEHMS, NUTalOLLMXCS OT 3-hasHoi 4-npoBoaHoii cetn 230/400 B.
[ns notpebuteneit, OTanNMBaeMbIX ANEKTPUYECKUMI 060rPEBATENSIMM, PEKOMEHAYETCS NPUHUMATL kS
paBHbIM 0,8 BHE 3aBUCMMOCTU OT YMCAa ANEKTPONPUEMHNKOB (IIT).

Yucno 3N Koadpdpuument
oAHOBPEMeHHOCTH (ks)

2-4 1

5-9 0,78

10-14 0,63

15-19 0,53

20-24 0,49

25-29 0,46

30-34 0,44

35-39 0,42

40-49 0,41

50 v bonee 0,38

Puc. A11. 3HaueHns koadduumeHTa 0HOBPEMEHHOCTY [1Sh XWIION 3aCTPOVKM 6E3 ANEKTPUYECKOrO OTOMEHUS

Mpumep (cm. puc. A12):

[aTuTMaTaXHOE X1noe 3naHue ¢ 25 NoTPebUTENsIMU C YCTAHOBNEHHOM MOLLHOCTBIO 6 KBA anst kaxaoro.
006Lwas ycTaHoBNEHHas MOLLHOCTb Ang 3aanms: 36 + 24 + 30 + 36 + 24 = 150 kBA.

lMontas MowwHocTb, noTpednsemas apanmem: 150 x 0,46 = 69 kBA.

C nomoubto puc. A12 MOXHO ONpeaenuTh BENYMHY TOKA B PasHbIX CeKLMAX 00LLel nuTaloLeit
MarucTpanm Bcex aTaxeii. [lns CTosikoB, 3anuThbiBaeMbIX Ha YPOBHE NEPBOrO 3Taxa, MOk NONepeyHoro
CEYEHNs NPOBOAHIKOB MOXET MOCTENEHHO CHXATLCS OT HKHUX K BEPXHIM 3TaxaMm.

Kak npaBuno, Takue U3MeHeHwsi CeueHusi MPOBOAHIKA MPOU3BOASTCS C MUHUMASIbHBIM UHTEPBAIOM
B 3 aTaxa.

B 31OM NpuMepe, TOK, NOCTYMAOLMIA HA CTOSIK HA YPOBHE NEPBOTO 3TaXa, PABEH:
150 x 0.46 x 10°
400 V3
Tok, nocTynatowmi Ha 4-ii aTax, paBeH:

(36 +24) x 0.63 x 10°

400 /3

=100 A

=55 A

Lifels ®n | Schneider
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A20 KoadduumeHT ogHoBpeMeHHOCTH ANS pacnpefeuTeNbHbIX YCTPOACTE

CranpgapTbl MOK 61439-1 1 2 aHanornyHbiM 06pa3om onpeaensior 3Ha4yeHust KoadduumeHTa
OZHOBPEMEHHOCTM [1 pacnpeneuTeNbHbIX LUMTOB (B 3TOM cnyyae ks Bcerna < 1).

B M3K 61439-2 Takxe roBoputcs, 4To B OTCYTCTBME COFMIALLEHUS MEXY NPON3BoauTeNeM (COOpLUNKOM
MaHenu) 1 3aKka34nkoM OTHOCUTENBHO BAKTUYECKMX TOKOB HArpy3ki (k03dULIMEHTOB OAHOBPEMEHHOCTH)
npennonaraemasi Harpyaka OTXOASILUMX JIMHUIA MOXET ObiTb OCHOBAHA Ha 3HAYeHNsIX, NPE/CTaBNEHHbIX Ha
puc. A13.

Ecnv uenu cnyxar B OCHOBHOM [i/isi OCBETUTENbHbIX HArpy30K, LIeNnecoobpasHo NpuHSTL 3HadeHus ks,
613K1e K eauHuLe.

Tun Harpy3ku Koaddpuument ogHoBpemeHHocTH (ks)
Pacnpepenetve — 2 v 3 uenu 0,9
Pacnpenenetve — 4 n 5 uenu 0,8
Pacnpenenetve — 6 1 9 uenu 0,7
Pacnpenenetve — 10 v Gonee Leneit 0,6
OnexTpuUyeckuii NpuBoA 0,2
Motopsl < 100 kBt 0,8
Motopsl > 100 kBT 1,0

Puc. A13. KoadduumeHT 0aHOBPEMEHHOCTH [iisi pacnpeaenuTenbHbix yeTpoiicts (MIK61439-2 tabnuua 101)

KoadduumeHt ogHOBpEeMEHHOCTM B 3aBUCMMOCTHU OT Ha3HAYEHUS Lienu

3HauveHus koadpuumenTa ks, KOTopble MOTYT UCNONBL30BATLCS NS LIENei, NUTAIOLMX CTaHAAPTHbIE
Harpy3ku, npuBoasTcs Ha puc. A14

HasnayeHnue uenn Koaddpuument ogHoBpemeH. (ks)
OcBeLueHve 1
OTonneHve 1 KOHANLMOHVPOBaHME BO3LyXa 1
LLiTencesbHble po3eTku 0,1-02M
JIndbl v nogbemHmnkn() M [119 CaMbiX MOLLHbIX
[Burarenei 1
m lng agurateneii cpepHein
MOLLHOCTH 0,75

m [ins octanbHbix apurateneii 0,60
(1) B onpepnenexHbIx cnyyasx, B YaCTHOCTH, 1St MPOMBILLIEHHBIX YCTAHOBOK, 3TOT KOIOULIMEHT MOXET
6bITb BbiLLE.
(2) YuuTbiBaEMbIii TOK paBeH HOMMHAILHOMY TOKY ABMraTeNs, yBENYEHHOMY Ha TPETb €70 MyCKOBOro TOKA.

Puc. A14. KoappuumeHT 0AHOBPEMEHHOCTM B 3aBUCMMOCTY OT Ha3HAYEHUS Lienu

. . PykoBOACTBO MO yCTPOIACTBY 3nekTpoycTaHosok 2019
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4.4 NMpumep npumeHeHuns KoapduumeHToB ku u ks

A21

Mpymep oLieHK1 MakcuManbHbIX MoLLHoCTel (KBA), noTpebnsiembix Ha BCEX YPOBHSIX MEKTPOYCTaHOBKM
npMBOANTCS Ha puc. A15 (Cnemyiowwas CTpaHuLa).

B atom npumepe, 06Luas ycTaHoBNEHHas NOMHash MOLWHOCTb cocTaensieT 126,6 kKBA, 4To cooTBETCTBYET
PacyeTHOIA MaKCMabHOM MOLHOCTI Ha HU3KOBOJIbTHBIX 3XMMax TpaHchopMaTopa CpefHero/H13Koro

HanpsiXeHus, BENUYMHOI 65 KBA.

Mpumeyanue: npu BLIGOPE ceyeHus kabenei ans pacnpeaenuTeNbHbIX Lenei ycTaHoBku, Tok | (A) yepes

LieMb onpenenseTcs no cneaytowuein hopmyne:
_sx10®

U3

roe:

I

S — 3HayeHne MakcUManbHOM 3-asHoii NOAHOM MOLWHOCTY Leni (KBA);

U — mexaydasHoe (nmHeiiHoe) Hanpsixetue (B).

Ypogehb 1 YposeHb 2 YpoBeHb 3
\ | | \
MpumeHeHue IMonHas Maxc. Makc. Koado. MoTpe6n. Koaddp. Motpeon. Koadpdp. Motpe6n.
MOLHOCTb  k03add.  noTpebn. 0fiHO- nonHas 0fiHO- nonHas 0fiHO- nonHas
(Pa), UCNoNb3.  NonHast BPEMEH-  MOWHOCTb,  BPEMEH-  MOLUHOCTb,  BPEMEH-  MOLUHOCTb,
KBA MOLLH., KBA  HOoCTM KBA HOCTU KBA HOCTU KBA
Lex A TokapHeli  Ne 5 4 ——Pacnpen.
CTaHOK No 5 4 — | YCTPOVCTBO
Ne 5 4 ——- MouocTs
[0.] — 1 om [1as—— ]
Caepn. N 5 4 Pacnpen.
CTaHOK No 2 [0,8] 16 — YerporeTEe
m — 18,9 — Cem
5 wrenc. Ne 2 16 Lien. 0,9 [masHoe
cnpea.
poserox 10/16 A 18 [}—18 3.6 Goaer. | Veroncrso
30 momuHecw. 3 3 3 e MGDB
namn
Mouwoctb
Liex B Komnpeccop 3 15 [0,8] 12 1 M 12 T Iﬁl:znieﬂ HH / CH
Lirenc. 10,6 106 —— 04 | 4,3 ymorem0 [ 15,6 — 65
posetku 10/16 A Oceer. 0,9
Onowrees, 1 [TF— 11— 1 e 09
namn
Llex C Bentunauma  Ne 2,5 2,5 Pacnpe, LexC
Ne Ne 25 II'— 2,5 VCTporeTED MotHocTs) Scaf;:;grlso
1 - 35
Mess Ne 15 OF—1s 09 375
Ne 15 115 ' '
5 wrenc. LLIT;};.K ,
poserok 10/16 A 18 [ —18 5 G
20 NIOMUHECL, 2 2 —|I|— PRI
namn
Puc. A15. lpumep OLEHKN MaKCUMATbHON 0XAAEMOI MOLLHOCTI YCTAHOBKY (MCMONb3YEMble 3HAYEHIst KOSpPULIMEHTA CYXAT TONLKO B CNPABOYHbIX LIENSX)
PykoBOACTBO N0 yYCTPOWCTBY dnekTpoycTaHoBok 2019 . .
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A - OGI.I.LVIG rpaBuiia NPOEKTNPOBaHNA INEKTPOYCTAaHOBOK
4 CunoBasi Harpyska anekTpoyCTaHOBKM

A22 4.5 BbiGOp HOMMHANBHOI MOLLHOCTH TPaHChOpMaTopa

Korpa anekTpoycraHoBka nuTaeTcst HEMOCPEACTBEHHO OT TPAHCHOPMATOPA BLICOKOTO/HU3KOTO HaMpPsKEHMS,
11 onpeieneHa MakCUMasibHast MoHash MOLLHOCTb YCTaHOBKM, HEOOX0MMO OMPEENTb COOTBETCTBYIOLLYIO
HOMVUHA/bHYIO MOLLHOCTb TpaHCHOpPMATopa C Y4eTOM Cneayiowmx ¢paktopos (cMm. puc. A16):

M B03MOXHOCTb MOBbILIEHNS KO3hdULMEHTA MOLLHOCT YCTAHOBKM (CM. rnay L).

m Oxupaemble PacLUMPEHms YCTaHOBKM.

m OrpaHuyeHns no aKCnyaraLvm YCTaHOBKM (Hanpumep, TeMneparypa).

m CTaHpapTHbIE HOMUHANBHBIE MAPaMETPbl YCTAHOBKM.

HoMuHanbHbINA NONHBIVA TOK HAarpy3Kku In Ha CTOPOHE HU3KOro HanpsxeHus 3-dasHoro TpaHchopmaropa
paccyuTLIBAETCA MO CreayioLLen Gpopmyne:

_Pax 103

In —
U3

roe:

m Pa = HOMUHaNbHast NONHas MOLWHOCTb (KBA) TpaHchopmartopa;

m U = mexaydasHoe HanpskeHue xonocToro xona (237 nim 410 B);

® In B amnepax

[ins 1-dasHoro TpaHchopmaropa:

_Pax10®
—

In

roe:
|V = a3Hoe HanpsxeHre XonocToro xoaa (B).

YnpotueHHasi popmyna ans 400 B (3-dasHas Harpyaka):
In=kvAx14.
Cranpapt ang cunosbix TpaHcdopmaropos — MK 60076 (FTOCT 30830-2002).

Monnas MowHoCTb, In (A)
KBA 237B" 410B (1
00 244 141
160 390 225
250 609 352
315 767 444
400 974 563
500 1218 704
630 1535 887
800 1949 1127
1000 2436 1408
1250 3045 1760
1600 3898 2253
2000 4872 2816
2500 6090 3520
3150 7673 4436
(1) Hanpsixerue xonoctoro xoaa
TpaHcdopmaropa.

Puc A16 CrangapTHble MONHbIE MOLLHOCTH TPaHCHOPMATOPOB BLICOKOTO/HU3KOTO HAMPSXEHNS U COOTBETCTBYIOLLME
HOMUHASIbHBIE TOKM

. . PykoBOACTBO MO yCTPOIACTBY 3nekTpoycTaHosok 2019
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Electric



A - OGI.I.LV]G rpaBuiia NPOEKTNPOBaHNA INEKTPOYC aHOBOK
4 CunoBasi Harpyska anekTpoyCTaHOBKM
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4.6 BblOOp MCTOYHMKOB NUTAHUS

BaxHoCTb noaaepxatus GecnepedoitHoro aMeKTPONMTaHMs CTaBUT BOMPOC 06 1CMOb30BaHNM PE3EPBHOI
CUOBO YCTaHOBKM. BbIGOP XapakTepUCTK TakvX a/ibTEPHATUBHBIX UCTOYHWKOB MTAHNS SIBASIETCS YaCTbio
BbIOOPA APXMTEKTYPbI, KAk OM1ChIBAETCS B riase D.

Kak npaBuno, /isi OCHOBHOTO UCTOYHMKA NUTaHNS BHIOUPAIOT MEXY NOAKIIOYEHMEM K CETH
3NeKTPOCHAOXEHNS BHICOKOTO MM HUKOTO HanpsXeHust. B cnyyasix, Korzia anekTpoycTaHoBKa yaaneHa ot
lokasnbHoi ceTi obLero nonb3aosaus (CH uan HH) n gocTyn K Heit 3aTpyaHeH, nnbo Koraa HaaeXHOCTb
ceti 06LLEero nonb30BaHWsi He COOTBETCTBYET MUHUMAIbHBIM OXMAEMbIM TPEDOBAHMSIM, B Ka4ECTBE
OCHOBHOTO UCTOYHIKA 3NIEKTPOIHEPT MM MOTYT MCMONb30BATLCS FEHEpaTopbl.

Ha npakTike noacoenvHeHNe K UCTOYHNKY BbICOKOTO HAMPSIXEHIs MOXET ObiTb HE0bX0aMMO, Koraa
Harpy3Kku NPeBbILLAIOT (U1 3arNaHUPOBAHO X NPEBbILLEHIE) ONPEAENEHHIN YPOBEHb — Kak NpaBisio,
nopsiaka 250 kBA, unu ecnu TpebyeTcs KayecTBO ANEKTPOCHAOXEHHS! Bhile 06eCneyMBaeMoro
HW3KOBONbLTHOI CETLIO.

Bonee TOro, ecm yCTaHoBKa MOXET Bbi3bIBaTb HAPYLLIEHME NUTAHUS COCEAHNX NOTPeOUTENet npu
MOACOBAMHEHNM K HU3KOBOMLTHOI CETH, OPraHbl, PEry1pyIoLLMe aNeKTPOCHaGXeH e, MOryT NpeaioXuTL
MCMONb30BAHWE CETU CPEAHEr0 HAMPSKEHWS.

MuTaHre noTpebuTens No CETM CPENHEro HaNPSXKEHNS: IMEET OMpPELENeHHbIE MPEUMYLLECTBA.
akTudecku, noTpeduTens:

M He 3aBUCUT OT IPYrux NoTpeduTeneii, Toraa kak B CNy4ae HU3KOBOMBTHOTO MUTaHUS Apyrue
noTpeduTEN MOTYT HapyLaTb ero paboTy;

M MOXET BblOpaTh NI060M TN CUCTEMbI 323EMIIEHUS HU3KOTO HAMPSIXEHMST;

M nMeeT bonee LWMpoKuii BbIGOP Tapudos;

M VIMeeT BO3MOXHOCTb 3HAYUTENBHO MOBLILLATH HArpy3Ky.

OpnHako, crelyet OTMETUTb, 4TO:

m [oTpeduTenb FBNAETCs COBCTBEHHKOM NOACTAHLMM BbICOKOTO/HU3KOTO HAMPSIXEHWS 1 B HEKOTOPbIX
CTpaHax OH JJO/XEH CTPOUTb 11 OCHALLATB TaKyH MOACTAHLMIO 3a CBOI CHET. Mpu onpefeneHHbIX
06CTOSITENLCTBAX 3HEPrOCHAOXAIOLLAs OPraH3aLysi MOXET Y4acTBOBATL B MHBECTULMSIX, HAMPUMED,

Ha YPOBHE JINHIM BBICOKOTO HAMPSKEHMSI.

| YacTb 3aTpar Ha NoACOEAVHEHNE MOXET BO3MELLATLCS, C/W BTOPOIA NOTPEOUTENb NOACOBANHIETCS
K JIMHWM BbICOKOTO HAaNpsiXeHs B TeYeHUe ONPELENeHHOro BPEMEHI Nocne NoACOeAMHEHUS NepPBOro
notpebutens.

m MoTpebuTens UMeeT JOCTYN TONbKO K HU3KOBOMBTHOM YACT YCTaHOBKM. JIOCTYN K YacTV BLICOKOrO
HanpsKeHUst pe3epBUPYETCS AN NepcoHana aHeprocHabxaloLueil opraHM3aumm (CHITUe NoKasaHui
CHETYMKOB, PabOoTbI MO 0OCNYXMBAHMIO U T.4. ).

OfHaKo, B HEKOTOPbIX CTPaHAX 3aLUMTHBI BbIKIIOYATENb BLICOKOTO HANPSKEHUs (UK BLIKIIOYaTeNlb
Harpy3ku ¢ NpefoxpaHUTENeM) MOXET UCMONb30BaTLCS HEMOCPEACTBEHHO NOTpebuTeneMm.

m Tvn 1 MECTONONOXEHNE MOACTAHLMM COrNacoBLIBAIOTCS MEXY NOTPebuUTeNnemM 1 3HeprocHabxatoLLeit
OpraHu3auyeii.

Bce 6onbLue 1 60sbLue, BO30GHOBNSEMbIE MCTOYHIKI HEPIUW, Takve Kak $hOTO3NEKTpUYECKe

NaHenu UCToNb3yIoTCs ANS MUTaHUS HU3KOBOMBTHBIX AMIEKTPUYECKUX YCTAHOBOK. B HEKOTOPbIX

chyyasix 3T GOTO3NEKTPUYECKME NAHENN COBANHEHBI MAPaNENbHO C ANEKTPUYECKON CETbIO U 3T
(HOTOINEKTPUYECKIME MAHENM MCTIONb3YIOTCS B @BTOHOMHOM pexvMe 6e3 NofkioyeHus K ceTv obLuero
nosb30BaHus. [epexos 0T NOCTOSIHHOTO HaNPsKEHWs B NepeMeHHOe HeobX0aMMO, Tak kak HOMUHaNIbHOE
HanpsXeHUe 3TX POTOINEKTPUYECKIX MAHENE! BbILUE W BbILLE (HECKObKO COTEH BOJIbT), @ TakXe NOTOMY,
4TO (HOTOINEKTPUYECKIME NAHENN NPOU3BOAST MOCTOSHHLIE TOKN.

CmotpuTe Takke rnasy P «DoToanekTpuyeckas cucremar.

Life Is On Scléneider
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Y TUMOBBIM CTPYKTYDM ..ottt ettt
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B— HO,ELKJ'HO%GHVIG K paCI'Ipe,ELGJ'II/ITeJ'IbHOVI CeTN CpedHEro HarpaxeHnA
1 VICTOYHUK MUTaHMS NPU CPEAHEM HaMNpPshKEHUN

(1) B TepmuHonorm MIK He CyLLeCTBYET YETKOI rpaHuLbl CPeaHero

11 BLICOKOTO HanpsixeHusi. MecTHble 1 uctopuyeckue Gaktopsl urpaiot
ONpeneneHHylo posib, @ OrpaHUYEHMs, Kak NpaBuio, HAaXOASTCS B vanasoHe
o1 30 go 100 kB (cM. M3C 601-01-28). MK 62271-1 «BbicOKOBOMLTHOE
KOMMIEKTHOE pacnpeaenuTenbHoe YCTpoieTeo. Yactb 1. ObLume TexHnyeckme
TpeboBaHms»: «3TOT CTaHAAPT BbICOKOrO HanpsixeHus (cm. MAC 601-01-27)
NPUMEHSIETCS ANIsi HOMUHANBHOO HanpsikeHust Boiwe 1000 B. OpHako, TepMUH
cpesHero Hanpsxenmns (cM. MAC 601-01- 28) o6biyHO Mcnonb3ayeTes ans
pacnpeaenuTesbHbIX CUCTEM HanpsxeHuem ot 1 kB o 52 kB».

Life Is On Scl&neider

Electric

TepmuH «cpenHee HanpsixeHre» 00bIYHO UCMONL3YETCS 1Sl PACIPEAEUTENbHbIX CUCTEM C HAMPSKEHUEM
Bbile 1 kB 1 06bI4HO NpuMeHsieTcs BrnoTb A0 52 kB (1), o TEXHUYECKM 1 SKOHOMUYECKUM MPUYUHAM,
HanpsiXeHve PacnpeLenuTeNbHbIX CETe CPELHEr0 HANPSKEHNS PELKO npesbillaeT 35 kB.

B aroit rnase, cetu, kotopble pabotatot npu 1000 B unm MeHee, HA3LIBAIOTCS CETIMU HU3KOTO
HanpsXeHus.

lMoakmnioyeHre aNeKTPOYCTaHOBKM K Pacrpeaen TeNbHO CETU CPEAHEro HanpsXeHUs Beceraa
OCYLLECTBASETCS C NOMOLLbIO CMELMAN3MPOBAHHOM NOACTAHLMM, 0ObIYHO HA3bIBAEMOI "rNaBHast
noacTaHuws”. B 3aBMCMMOCTU OT ee pa3mepa 1 KOHKPETHbIX KDUTEPUEB, B OCHOBHOM CBSI3aHHbIX C
Harpy3kamm (HOMUHaJIBHOE HaNpsXXeHWe, KONNYECTBO, MOLLHOCTb, PacnofoXeHue U T.4.), yCTaHOBKa
MOXET BKJI04aTb B CEOS AOMNONHUTENbHBIE TPAHCHOPMATOPHbIE NOACTAHLMW. PacronoxeHue aTux
NOACTAHLI TILATENBHO NOAOOPAHO S TOro, YTOObI ONTUMU3MPOBATL OIOMKET OTHOCUTENBHO CUIOBbIX
kabeneit CpefHero U HU3KOro HanpskeHus. OHW NOCTYNAOT M3 FNABHOM NOACTAHLMM YEPE3 BHYTPEHHIOD

pacnpenenuTesibHyio CeTb CPEAHEr0 HaNPsXeHus.

Kak npasuno, 6onbLumnHcTBO notpebuteneit HH nonyyaioT nutaHme ot NOHUXAIoLLMX TpaHCHOpMaTopoB.
Bonblume Harpy3ku, Takue kak acCMHXPOHHbIe aBurateny cabilwe 120 kBT, nonyyaior nutanme ot ceteit CH.
B naHHOM PykoBoaCTBe paccmaTpuBaeTcs Tofbko notpebuteny HH.

MoHuxatoLLme TpaHcHOPMATOPbl MOYT ObITb PACTONOXEHbLI MO0 B rNaBHOIA NOACTAHLM, MO BO
BTOPUYHBIX MOACTAHLMAX. HeBonblLMe YCTAHOBKI MOTYT BK/KOYATh B CE0S TONBKO OfMH MOHUXAIOLLMIA
TpaHcdOpMaTop, YCTAHOBNEHHbIN Ha FMABHOM NOACTAaHLMN B GOMBLIMHCTBE C/yYaeB.

maBHas NOACTAHLMS BKIIOYAET B CEOS NSTb OCHOBHBIX DYHKLMIA:

®ynkums 1: Mopkntouenue k nutaioweii cetn CH

OyHkumsa 2: 06wWas 3awmTa yCTaHOBKM

@yHkuus 3: MNuTaHre 1 3alUTa NOHNUXAILLMX TPAHCHOPMATOPOB, PACTIONOXEHHbIX HA MOLCTAHLMM
®yHkuus 4: MNutaHne 1 3aWmUTa BHYTPEHHel pacnpeaenutensHoil cetn CH

DyHkuus 5: Nameperns

[ins yCTaHOBOK, BKIIOYAIOLLMX OZMH CUNOBOIA TpaHcdopmaTop CH/HH, oblwas 3awmra u 3awmTta
TpaHchopmaTopa 06beAHEHBI.

3mepeHust MoryT BbITb BbINOMHEHbI HA cTopoHe CH unm Ha ctopote HH. OHM MOTyT Npou3BOAUTLCS HA
cTopoHe HH no6oit ycTaHOBKM, BKITHOHAIOLLEN OAMUH MOHMXAIOLWIA TpaHChOPMATOp, MPY YCIIOBUM, YTO
HOMMHaJ/IbHast MOLLHOCTb TPaHchOpMaTopa OYAET HIKE NOPOTOBbIX 3HAYEHNIA, YCTAHOBNIEHHBIX MECTHBIM
MOCTABLLYKOM 3/IEKTPO3IHEPTUN.

B ononHeHue K TeXHUYecKuM TpeGoBaHWAIM, KOHCTPYKLMS Kak OCHOBHOIA, TaK 11 BCIOMOraTesibHbIX
MOACTAHLNIA, [IOMXHA COOTBETCTBOBATb MECTHBIM CTaHAAPTaM 1 MPaBUaM, KaCaOLLWMMCS 3aLLMThI NIOfei.
Takxe npu nobbIX 00CTOATENCTBAX A0MKHbI ObITb NPUHATHI BO BHAMaHWE pekomeHaatun MOK.

1.1 OcHoBHble TpeO0BaHUSA K MICTOYHUKY NMUTAHUS HA
cpeAHeM HanpPsHKeHUU ¥ TUNOBbLIM CTPYKTYpaMm

XapakTepucTuky anekTpoobopya0BaHUs (PacnpeaenuTeNbHbIX YCTPOHCTB, TPAHCHOPMATOPOB U T.4.),
YCTAHOBNEHHOIO Ha MOLCTAHLMAX, MPUHUMAIOTCS, UCXOLS U3 HOMUHAMBHBIX 3HAYEHWUI HAMPSIKEHS 1 TOKa
pacnpenenuTensHoii CEeTH, MUTAIOLLEN YCTaHOBKY:

m Ur, HOMUHabHOE HanpsiXeHue, AeiiCTBYIOLLEE 3HayeHue, kB

m Ud, HOMMHaNIbHOE BbIAEPXMBAEMOE HaNPSXEHNE NPOMBILLIEHHOI YaCTOThI, AECTBYIOLLEE 3HaYeHMe,
kBB 1 MH

m Up: HOMMHaNbHOE UMNYNbCHOE HaNpsiXeHue, NUKOBOe 3HayeHne, kB

m Un, paboyee HanpsixeHue, AeicTaylollee 3HaueHue, kB

MockonbKy HOMUHANBLHOE Hanpsxerre Ur ykasbiBaeT MakCUMabHOE 3Ha4eHue "caMoro BbICOKOr0
3HAYEHWs HANPSIXEHWs" B CETSX, B KOTOPbIX JaHHOE 060PY/I0BaHIME MOXET ObiTb UCMONb30BAHO, PeasbHbIE
3HaueHust pabouero Hanpsxerust Un B CETU JOMXHBI ObiTb HKE 3HAYEHUS HOMUHABHOMO HANPSKEHNS.
m HomuHanbHbI pabounii Tok Ir, aeicTeyiollee 3HaueHue, A

B HomuHanbHbINA KPaTKOBPEMEHHBIN BbAepXmMBaeMblid TOK |k, AeiCTBYIOLEe 3HaYeHNe, KA

m HomuHanbHbIiA yaapHbIii TOK Ip, NUKOBOE 3HaYeHne, KA

Ha ocHoBaHMM onmucaHHbIX paHee TpeboBaHWIA 1 OCHOBHBIX NPaBuI, OnpeeneHbl YeTbipe Tvna
3NEKTPUYECKIX YCTaHOBOK [1s1 pacnipenenuTenbHbix ceteii CH:

Puc. B1: OpuH noHwxatoLwmii TpaHcopmaTop ¢ uamepeHneM Ha ctopode HH

Puc. B2: OguH noHmxatoLumii TpaHchopmaTop ¢ namepernem Ha ctopose CH

Puc. B3: Heckonbko NoHMXaloLLyx TpaHCGHOPMATOPOB, PaCTONOXEHHbIX B MABHOIA MOACTaHLMM

Puc. B4: Heckonbko BCoMOraTesbHblX MOACTaHLMIA, 3aniTbIBAEMbIX OT BHYTPEHHUX PACTpPeaennTeNbHbIX
ceTeit CH. BONbLUMHCTBO MOHMXAIOLLMX TPAaHCHOPMATOPOB PACMONOXEHbI BO BCIOMOraTe/bHbIX
noacTaHumsx. NMpu HEOBXOAMMOCTH, HEKOTOPLIE M3 HUX MOTYT BbiTb YCTAHOBMEHBI HA FNABHOI NOACTaHLM

PykoBOACTBO N0 YCTPOWCTBY dnekTpoycTtaHoBok 2019
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B— HO[LKJ'HOL-IGHVIG K pacnpegenMTeanoM CeTN CpedHEro HarpaxeHnA
1 VICTOYHUK MUTaHMS NPU CPEAHEM HaMNpPshKEHUN

DyHKuMOHaNbHbIE TPeboBaHMa 1 TpeboBaHUS GE30MaCHOCTM, ONPeaeNeHHLIe paHee, NoAPOBHO OnUCaHbl B
3TOi rNase, B CNEAYIOLLMX NOANYHKTaX:

m Ot 1,2 po 1,4: HanpsixeHus 1 Toku B COOTBETCTBUM CO CTaHaapTamu MOK, pasnnyHble Tumbl
MCTO4HMKOB MuTaHus CH; npakTuyeckme BONPOCHI, Kacaiowmecs pacnpeaenutesbHbx ceteit CH B3
m 01 2,1 po 2,2: Mpouenypa CO3AaHNS HOBOM NOACTAHLMN

m Ot 3,1 po 3,4: 3awwra oT NOPaXeHs ANEKTPUYECKIM TOKOM MO MPUYMHE HEUCTIPABHOCTEN M OLIMOOK
m Ot 4,1 po 4,2: MNonctaHums notpedutens ¢ y4eTom Ha ctopoHe HH

m 01 5,1 po 5,2: MoxcraHuwms notpebutens ¢ yueTom Ha ctopoHe CH

m 071 6,1 po 6,4: Buibop v ucnonb3oBaHue 06opyaosanus CH 1 TpaHcpopmaropos CH / HH

m O17,1 po 7,3: MNoacTaHumu, BKItoNatoLme B cebsi reHepaTopsl, ¢ napannenbHoil paboToit
TpaHchopmMaTopoB

m 071 8,1 po 8,3: Buabl v KOHCTPYKUMS pacnpeaenuTenbHbix nopctaHumia CH / HH

MeToauka BbIGOpa apxUTeKTypLl anekTpoycTaHoBku CH / HH noapo6Ho onucaHa B riase D.

OyHkums 1 Oyukums 3
MoaknioyeHne 3awmra
K pacnpene- TIOHIXAIOLLEr0
JTENBHOM TpaHcdop-
CETV CpeaHero maropa
HanpsHKeHus
A
_T \
Monnxaiowwmin
Tpancdopmarop
®yHkumsa 5
W3mepenune
Ha yposHe HH

Y

Pacnpepenenue Ha HH

Puc. B1. OovH noHmxaoLumii TpaHcdopmatop ¢ namepeHiem Ha cropoe HH

DyHkums 1 DyHKums 5 DyHKums 3
TMopknioyeHve V3mepetue 3awura
K pacnpene- Ha CTOpOHe MOHMXAIOLLEr0
JMTENBHON CH TpaHcdop-
cetn CH maropa

A

I Y

3awmTa NnoHNXaoLLero
TpaHcdopmatopa

Y

PacnpepenutensbHas cetb HH

Puc. B2. OnuH noHmxaiowwmin TpaHcdopMatop ¢ M3MepeHneM Ha ctopoHe CH

@OyHkums 1 DyHkumsa 5 OyHkumns 2 Dynkumsa 3 OyHkumsa 3 OyHkums 3
Moaknioyenne W3mepervne Obuwas 3awwra 3awpra Saupta
K pacnpene- Ha CTOPOHe 3awmra TIOHVXAIOLLEr0 TIOHVXAIOLLEr0 TIOHVXAIOLLEro
JMTENbHOM CH YCTaHOBKM TpaHcdop- TpaHedop- Tpatcdop-
CETU CpenHero maropa Net maropa Ne2 maropa Ne3
HanpsKeHns

A

T \i Y Y

Monuxatowme

TpaHcpopmaropbl NeNet, 2, 3

Y Y /

Pacnpepenesne Pacnpepenenve Pacnpepenexue

Puc. B3. Heckonbko NoHMXatoLLMX TPaHCHOPMATOPOB, PACMONOXEHHbIX B FIABHOI MOACTAHLMM

OyHkuma 1 OyuHkuma 5 OyHkums 2 OyHkuma 4 OyHkuma 4 OyHkums 3
Mopaknioyerue | | Usmepenne O6was 3awwra Sawwra 3awwura
K pacnpene- Ha yposHe CH 3awmra BHYTPEHHe BHYTPEHHei MOHNXAIOLLIEro
NNTENbHOI YCTaHOBKN pacnpepeni- pacnpenenu- TpaHchop-
CET! CpeaHero TeNbHOI CeTn Te/bHOIA CeTH maropa
HanpsXeHwst CH cH
Y V TpaHcdop-
marop
BHyTpeHHss ceTb CH (0TBETBNIEHME, NOCNEA0BATENLHOE UV NapasesbHOE COeaVHERNe) CH/HH
3awmra 3awura 3awmra +
NOHMXaIoLWero NOHMXaIoLero NOHMXaloWero PacnpepenutenbHas
TpaHcdop- TpaHchop- TpaHcop- cetb HH
martopa maropa martopa
Cetb HH Cetb HH Cetb HH
B a a B a BcnomorarensHas
noactaums 1 nopcTaHums 2 noacTaHums 3

Puc. B4. Heckonbko BComoratesbHbix NOACTAHLMI BHYTPeHHelt pacnpenenutenbHoii cetn CH. BonblumHcTBo
TNOHIKAIOLLYX TPAHCHOPMATOPOB PACTONIOXEHBI BO BCMIOMOraTeNbHbIX NOACTaHLMAX. Mpu HEO6X0AMMOCTH, HeKoTopbIe U3
HUX MOTYT BbITb YCTAHOBNEHbI HA MNIABHON MOACTAHLMM

PykoBOACTBO N0 yYCTPOWCTBY dnekTpoycTaHoBok 2019
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B— HO,ELKJ'HOquVIe K paCI'Ipe,ELGJ'II/ITeJ'IbHOVI CeTN CpedHEro HarpaxeHnA
1 VICTOYHUK MUTaHMS NPU CPEAHEM HaMNpPshKEHUN

1.2 CpepHue HanpsXeHUS U 3HA4YEHUS TOKA B COOTBETCTBUM
co ctaHaaptamm M3K

1.2.1 HomuHanbHbie 3HaYEHNS HAaNPSHXKEHUS B COOTBETCTBUM CO CTaHAAPTOM
M3K 60071-1 (KoopauHauusa nsonsumu. Yacts 1. OnpepeneHus, npuHUMNGI U
npasuna) (cM. puc. B5)

= Ur, HOMMHaJIbHOE HanpskeHne, [efCTBYIOLLee 3HaYeHme, KB: 3T0 MakcuManbHoe AeicTayloLiee
3HAYEHNe HanpsiXeHs, KOTOPOE MOXET IUTENbHO BbifiepXuBaTb 060pya0BaHue (Hanpumep, 24 kB).
m Ud, HoMMHaNbHOE MCMbITaTeNbHOE HAaNPSKEHVE NPOMBILLSIEHHON YacTOTbI, AEMCTBYIOLLEE 3HAYEHNE,
kB B TeyeHue 1 MuH: ONpenensieT ypoBeHb CPEAHEKBAAPATUYHOTO NEPEHAMPSKEHMS, KOTOPOE MOXET
Bblaepxarb 060pyfoBaHue B TedeHne 1 MuHyTbI (Hanpumep, 50 kB).

= Up: HOMUHANBHOE MMNYNCHOE HANPsXEHWE, MUKOBOE 3HaYeHue, KB: onpeaensieT ypoBeHb rpo30BbIX
rnepeHanpsxeHui, KOTOpbIe MOXET BbifiepxaTb 060pyaoBaHue (Hanpumep, 125 kB).

= Un: paGoyee HanpsixeHue, AeNCTByloLLEe 3HAYeHe, KB: 3T0 HanpsixeHue, npu KOTOPOM paboTaeT
pacnpenenuTensHasi cetb CH. Hanpumep, HekoTopbie ceTu pabotatot npu Un=20 kB. B atom cnyyae
JOMKHbI ObITb YCTAHOBNEHbI PACTIPEAENUTENbHBIE YCTPONCTBA C HOMUHATIbHBIM HAMPSXEHNEM He MEHee
24 kB.

3HaueHus HanpsxeHna B COOTBETCTBMM CO CTAHAAPTOM M3K

A

Ud Up
0.5Up / :
/ e

HomuHansHoe HanpsxeHue 0 1.2 Mkc 56 MKC
HomuHansHoe VICI'IbITaTeJ'IbH(?e HomuHanbHoe umnynbcHoe
HanpsXXeHne NPOMbILLIEHHON BbliepX1Baemoe
yacToTbl, 50 Iy ‘ 20 72 | 60 HanpsiXeHme
8 12 75|
. 3% 175 95 |
50 24 125 |
| 70 36 170 |
ud Ur Up

Puc. B5. Mpumepsl cTaHaapTHbIx 3Haueruid Ur, Ud, Up (kB)

1.2.2 HomuHanbHble 3HaY€HUsi TOKa B COOTBETCTBUM CO cTaHaapTom M3IK 62271-1
(BbICOKOBONILTHOE KOMIJIEKTHOE pacnpepenuTeNbHoe YyCTPOMNCTBO.
Yactb 1. 00wme TexHuyeckme TpeGoBaHUs)

= HomuHanbHbIA paboumii Tok Ir, cpenHekBagpaTyHoe 3HaueHue, A: 3T0 CpefHEeKBaapaTUiHOE 3HaYeHre
TOKa, KOTOpoe 000pyA0BaHWE MOXET BblAepXaTb HA MOCTOSIHHON OCHOBE, 6€3 NPEBbILIEHUS BEPXHErO
rnopora Temnepatypbl, NPUBELEHHOrO B CTaHAApTax (Hanpumep, 630 A).

 HoMuHabHBIY KpaTKOBPEMEHHDIV BbiAEPXMBaEMbIN TOK IK, CpeaHeKBaapaTuYHOE 3HaueHue, KA: 310
CpenHeKBafPaTUYHOE 3HAYEHIE TOKA KOPOTKOrO 3aMblkaHus, KOTOPbI 060PYOBaHNE MOXET BbiEpXaTh
B TeYeHMe onpezaeneHHoro Bpemenu. Ik onpenensiercs B KA ans 1 ¢, a mHorga v 3 ¢. Ucnonsayetcs ans
OnpefieNenmns TennocToikocTy 0bopyaosanms (Hanpumep, 12 KA B Teyerme 1 ¢).

B HOoMWHaNbHBIV YAAPHBIA TOK Ip, NMMKOBOE 3HauyeHue, KA: 3T0 MaKCUMabHOE 3Ha4YeHe Toka

KOPOTKOro 3aMblkaHus, KOTOpbIA 000PYA0BaHME MOXET BblaepXaTb. cnonbayetcs Ans onpeaeneHns
9NEeKTPOAMHAMMYECKON CTOVKOCTM 060pyaoBaHms (Hanpumep, 30 KA).

. . PykoBOACTBO MO yCTPOIACTBY 3nekTpoycTaHosok 2019
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B— HO,ELKJ'HOquVIe K paCI'Ipe,ELGJ'II/ITeJ'IbHOVI CeTN CpedHEro HarpaxeHnA
1 VICTOYHUK MUTaHMS NPU CPEAHEM HaMNpPshKEHUN

1.3 PasnuyHbie BuAbl UICTOYHUKOB nuTaHua CH
B 3aBucumocTy ot Tuna cet CH npuMeHsiioTcst HUxecneaytoLme cnocodbl OpraH13aLm nofadmn NUTaHms.

1.3.1 PapuanbHas cxema anektpocHaOxenusa: 1 dpupep

MopCcTaHuys NUTaeTCs OT OAHON IMHUM NUTAHMS C pacnpeaenuTenbHbIM yeTpoitcTBoM CH (nopf3emHbIi
kabesnb unm BoayluHas MHUS). 3TOT MeTop, 06ecneynBaeT ToNbkO OAHOCTOPOHHME NuTaHue (CM. puc. B6,
A w B). OH WMpOKO MCroNb3yeTcs ANt YCTAHOBOK, BKIIOYAIOLMX B Ce0S1 OfWH MOHMXAIOLLMiA
TpaHcdopmatop ¢ u3mepeHrem Ha ctopoHe HH. OH Takoke MOXeT ObiTb UCMONb30BaH 6e3 kakux-nbo
orpaHnyeHnii ans yctaHoBok CH, BioyatoLLmx B cebst HECKObKO MOHMXAIOLLMX TPAHCHOPMATOPOB Ui
[laXe BHYTPEHHIOI0 pacnpefenutenbHyto cetb CH. MoaknioyeHne ocyLLecTBASETCS C NOMOLLbIO OHOTO
BbIK/IOYATENS HArpy3Ku, CBS3aHHOTO C 3a3EMNTENEM Yepe3 BO3AYLLUHYIO W NOf3EMHYI0 KabenbHyto
JMHUIO. STOT MPUHLMN MOXET ObITh HAYAMbHBIM LUATOM [151 ABYX APYruX CNOCOO0B NOAKIIOYEHNS
(konbLieBast cxema v [BoiiHasi MarucTpanb). MofepHU3aums noacTaHummu 06bIYHO OCYLLECTBASETCS NpK
HeoBXOAMMOCTY ee PaCLUMPEHIS YCTAHOBKM MW YBENNYEHNS JOMYCTUMbIX HArpy3oK.

Kak npaBuno, B CenbCKix paitoHax NOACTaHLMS COCTOUT U3 cToNboBOro TpaHchopmaropa 6e3
KOMMYyTaLWOHHOI annapatypbl CH unu npeaoxpaHuTeneit.

3alMTHBIE 1 KOMMYTALMOHHBIE YCTPOCTBA HAXOASATCS HA PACCTOSIHW OT TPaHCHOpMaTopa 1 06bIYHO
YNPaBASIOT FABHON BO3MYLLHOI IMHWEN, OT KOTOPOIA OTBETBASIIOTCS HECKOMBKO NIMHIIA 3HEProCHabXeHs
ab0HEHTOB.

1.3.2 Konbuesas cxema 3neKTpocHaGXeHus: noakoYeHue K KoHTypy CH

MoacTaHUMs NOAKIIOYEHa K KOHTYpY (cM. puc. B6, C) pacnpenenuTenbHoii CeTv CPeAHEro HanpskeHus.
JIvHeidiHbIA TOK MPOXOANT Yepe3 MOACTAHLMIO, YeM [1aeT BO3MOXHOCTb NOCTaBNSITb 3HEPIMIO ABYMS
PasnnyHbIMK CNOCobamu.

Mpy TaKoit KOMNOHOBKE CMCTEMA UMEET NMPEVMYLLECTBA B HAZAEXHOM UCTOYHUKE NMUTAHUS HA OCHOBE ABYX
Pe3epBUPOBAHHbIX GUAEPOB CPEAHEr0 HANPSKEHWS.

MoakIioyeHre OCYLLECTBNSIETCS C MOMOLLBIO IBYX HE3ABUCHMBIX BLIKIIHOHATENE HArpy3Ku, Kaxabli 13
KOTOPbIX CBSI3aH C 3a3eMIMTENEM WM MOA3EMHLIM Kabenem 3a3emneHus. IT0T METOZ, UCTIONb3YeTCs B
OCHOBHOM /1191 TIOJI3€MHbIX PacnpeaenuTeNbHbIx ceTeit CH, KoTopble MOXHO 06HAPYXUTb B FOPOLCKMX
pavioHax.

1.3.3 [iBoitHag marucTpanb anekTpocHabXeHus: napannenbHble Gpuaepb

[lBa napannenbHbix NOA3EMHbIX kabenst UCNoNb3yIoTCs 1S NUTaHWs noacTaHLmmn. Kaxablit kabenb
NOAKNIOYEH K MOACTaHLMM C MOMOLLIO BbIKIHOYATENS HAarpy3ku (cM. puc. B6, D). Kak yxe ynommuHanoch
B OM1CAHUN PafVaNbHOI 1 KONbLIEBOI CXeM, kabenu 3a3eMieHnsl NOAKIIHAIOTCS K 3a3eMIUTENSM,
CBSI3aHHBIM C BbIKIIOYATENMI HArpy3KU.

[lBa BbIKIIHOYaTENs Harpy3ky B3aUMHO GIOKVPYIOTCS, @ 3TO 03HAYAET, YTO TOMBKO OAVH PA3beNHUTENL
Harpy3Kk1 3aMKHYT B [JaHHbIA MOMEHT.

3TOT NPUHLMN AAET BO3MOXHOCTb 3anMTLIBATL MOACTAHLMM C MOMOLLBIO [1BYX HE3aBUCUMbIX UCTOYHIKOB,
00ecneynBaloLLyX NONHOE Pe3ePBMPOBAHHE.

B cnyyae notepu nuTaHus B YCTAHOBKE OAMH BLIKIIOYATE b HArpy3ky AOMKEH ObITb BKIIHOYEH, @ BTOPOiA
LONXEH ObITb OTKIHOYEH.

9Ta nocnenoBatenbHOCTL MOXET ObiTb BbIMOHEHA MO0 BPYYHYIO, MO0 aBTOMATUYECKN.

70T METOL, UCMONb3YETCS ANS MUTaHNS O4EHb BaXHBIX 00BEKTOB, Hanpumep, 60bHUL,. OH Takxe Yacto
1CrIONb3YETCs ANS YCTOHACENEHHBIX FOPOLCKMX PaiOHOB, 3aMUTaHHbBIX C MOMOLLBIO MOJ3EMHbIX KaBembHbIX
TMHAIA.

PykoBOACTBO N0 yYCTPOWCTBY dnekTpoycTaHoBok 2019
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B - |_|O/J|KJ'I+OL-IeHl/Ie K pacnpegenMTeanoM CeTN CpedHEro HarpaxeHnA
1 VCTOYHUK NUTaHMA Npu cpeaHeM HanpskeHnu

UcTosHuk vI'Impeﬁvrrenh 061was 3aLMTa 1 3almTa
nTas TpaHchopMaTopa 06beanHEHbI: * Hamepenus
# aBTOMATUYECKMIA BbIKIHOYATENb ’ Ha cTopoue HH
UMK BbIKIKOYaTENb Harpysku +
O bwep MpenoXpaHnTeNn
A o—i_—I
YcTaHoBKa, BKNOYaioLas oavH TpaHcdopmatop CH / HH ¢ namepexusmn Ha HH
06waq 3awmTa v 3awmTa
Wamepenus Tpch¢opmaTopua 00bEAMHEHDI:
Ha CTOpOHE aBTOMATUYECKMIA BbIKIHOYATENb #
Onvh dwep CH W BBIKIKOYATENb HArpy3kmn +
(C BO3BMOXHOCTbIO npeaoxpaHnTenu
€ro paclumpenus Ao
‘3 KOHbLlesOI?I CXeMbl
Wnu [0 napaniesbHbIX |
duepos) L YcTaHoBKa, BkNioyaioLas oauH TpaHcdopmarop CH / HH ¢ uamepennsmn Ha CH
3atyta TpaHchopmaropa:
aBTOMATMHECKIA Tparcgopmarop 1
BbIK/II0YATENb Harpy3ku
U1 pasbeauHuTenb + q@
06 M/IaBKWE NPenoXpaHuTeNy
U3smepenus was 33[”‘”3,'
Ha CTOpOHe aBTOMATUYECKMIA
CH BbIK/lIOYaTENb
3awmra TpaHchopmaropa:
ABTOMATMHECKNIA Tparcpopmarop N
g*nf:;zm% BbIK/IOYATEIb HarpyaKki1
HbIMM — - NN pasbeauHuTeNb + q@
D} unepawn MNaBKVe NPEoXpaHITeN
/‘Il' /‘Il'
q
T
3awwta pupepos:
Puaep Dupep 1
aBTOMAT. BbIK/IOYaTeNb
WUamepeHus O6sast e
Ha CTOpPOHe aBTOMATNYECKMIA
CH BbIKI04aTENb
Konbuias
cxema .
CHaGKeHNs 3awwra punepos: onep N
® aBTOMAT. BbIKNIOYaTENb
/-||. /-||.
YcTaHOBKa, BKIOYAIOLLIASA HECKOMIBKO BCMIOMOTAT. NOACTAHLIAIA 1 BHYTPEHHIO pacnpeaenuTenbHyio cet CH

Puc. B6. A: Onut dupep. B: Oant dpuaep ¢ BO3MOXHOCTbIO €10 pacLuMpeHnsi 0 KONbLIEBOI CxeMbl W A0 napannenbHbix duaepos. C: Konblas cxema cHabxeHus.
D: Cxema ¢ napannensHbiM1 praepamm.

. . PykoBOACTBO MO yCTPOIACTBY 3nekTpoycTaHosok 2019
Life Is On SCE}‘FJS‘?,[ © Schneider Electric — Bce npasa 3aluLyeHs



B— HO,ELKJ'HO%GHVIG K paCI'Ipe,ELGJ'II/ITeJ'IbHOVI CeTN CpedHEro HarpaxeHnA
1 VICTOYHUK MUTaHMS NPU CPEAHEM HaMNpPshKEHUN

1.4 Hekotopbie npakTMyeckue BONPOChI, Kacarowmecs
pacnpepenuTenbHbix ceteit CH

1.4.1 BospywHble NMHUK

MoroaHble YCnoBus, HaNPUMep, BETEP, MOTYT NPUBECTM K CXECTbIBAHMIO NPOBOAOB M BbI3BaTb MEX(hasHoe
KOPOTKOE 3amblKaHue.

ﬂep6Haﬂpﬂ)KeHVIe 13-3a yAapoB MOJIHUX MOXET reHepupPOoBaTh BCIbILLIKA HA KEPAMUYECKUX UK
CTEKJIAHHbIX U30/19TOPax U Bbi3BaTb 3aMblkaHNe ¢a3 Ha 3eMio0.

BpeMeHHble KOHTaKTbI C PaCTUTENBHOCTLIO, HANPUMEP, C AEPEBLSAMU, TAKXe MOTYT reHepupoBaTh
3amMblkaHue ¢asbl Ha 3emII0.

BOMNbLIMHCTBO 3TIX aBapUil HOCAT BPEMEHHBII XxapakTep. OHN NCYE3AI0T eCTECTBEHHBIM 06Pa3oM C
OTK/0YEHNEM HaMPSXEHUS. 310 03Ha4aert, 410 3Heprocnaﬁxenwe MOXET ObiTb BOCCTAHOBNIEHO cnycrsa
KOPOTKOE BpeMsi nocne cpabarbiBaHms. 31a 3a1epxKy 00bI4HO HA3bIBAOT GECTOKOBOI Nay30ii.

Takum 06pa3om, NOCNea0BATENLHOCTb YCTPAHEHS NOBPEXAEHIUS U BOCCTAHOBNEHMS HANPSKEHUS B
BO3AYLUHOW IMHUW BBIFSANT CrieayioLmm 06pasom:

m O6HapyxeHue HencnpaBHOCTel Mo MexXdasHoMY 3aMblkaHuIo UK 3aMblKaHIIO pa3a-3emns

= CpabaTbiBaHue aBTOMATHYECKOrO BbIKIIIOYATENS, HEMCTPABHAs JHUS 06ECTOYEHa

m becrokosas naysa

m OTK/I04eHne aBTOMATUYECKOro Bhlkioyatens. [ocne NOBTOPHOTO BKIIOYEHNS BO3MOXHBI ABE CUTYALINK:
O HeucnpaBHOCTb Gbina yCTpaHeHa OT MPEPbIBaHNS HANPSKEHMS], TO €CTb MOBTOPHOE BKITIOYEHME MPOLLIO
YCrELLHO

1 JIMHMS NO-NPEeXHEMY HEeMCnpaBHa, MPOVUCXOAMT HOBOE OTKIIOHEHMNE C NOCAEAYIOLVM aBTOMATUYECKM
MOBTOPHBIM BKJTIOYEHNEM

= MoxeT 6biTb aKTUBMPOBAHO HECKOJBKO MOCTIEAOBATENbHBIX PACLIENTIEHMIA B 3aBUCUMOCTY OT paboyeit
cetm

m Ecnv nocne BbINOHEHYSi NPeABapUTESbHO BbIGPAHHOTO YMCNa MOBTOPHLIX BKIIOYEHUIA HEUCNPABHOCTb
Mo-NpexHeMy NpUCYTCTBYET, aBTOMATUYECKWIA BbIKNIOYaTENb 6NIOKMPYETCS, U, CNeAoBaTeNbHO,
NOBPEX/EHHas 4acTb CETU OCTAETCS HENCMPaBHOIA 0 TEX MOp, Moka NOBPeXAeHMe He GyaeT Nokanu3oBaHo
1 YCTPaHEHO

Takvm 06pa3oM, MOXHO 3HAYUTENBHO YNYHLLKUTb HEMPEPBIBHOCTb 0BCTYXMNBaHNS BO3MYLUHbIX CETEN C
MOMOLLbI0 BTOMATU4ECKOrO MOBTOPHOIO BKIIOYEHNst. Kak npasmsio, MOBTOPHOE BKIIOYEHME BbIK/IOHATENS
HaCTPOEHO VHAMBUAYANLHO /191 KKAO0W BO3AYLUHOM IMHUN.

1.4.2 Mop3eMHblie ceTn

HewcnpaBHoCTY noa3eMHbix kabeneit CH MOryT BO3HMKATb MO CeyIoLyMM NpyuinHaMm:

m Hu3koe kauecTBO NPOKaaky Kabensi, OTCYTCTBUE MEXaHUHECKOIA 3alLUTbI

m [110x0€e Ka4eCTBO KOHLIEBbIX KabenbHbIX MydT

m [MoBpexaeHus, Bbl3BaHHbIE 9KCKABATOPAMM UM MHCTPYMEHTaMW, HanpuMep, 0TO0MHBIM MOIOTKOM

Mcnonb30BaHme LIEHTPANN30BAHHOIO AVCTAHLMOHHOMO
ynpaBneHus 1 KoHTpons Ha ocHoBe SCADA (cucTteMbl
JVCNETYEPCKOro yrpaBneHus 1 c6opa AaHHbIX)

1 nocneaHue paspabotku B 061acTi LMPOBOA

KOMMYHMKALIVIOHHOIA TEXHONOT M CTAHOBATCA BGe Goree m MepeHanpsixeHie, reHepupyemoe yaapami MONHUM, Ha BO3MYLLHOA AMHUM, MOAKMIOHEHHOI K
pacnpocTpaHeHHbIM 1 B CTPaHax, rag CNoXHOCTb, MoA3eMHbIM kabensm. NepeHanpsixeHre MOXET ObiTb YCUNEHO Ha YPOBHE NEPEXOLOB MEXZY BO3AYLUHbIMM
CBSi3aHHasi C BbICOKOI B3aMMOCBS3aHHOCTLIO CETEN, JIMHUAMM 1 IOA3EMHBIMU KAaBENAMM, YTO BbI30BET PA3PYLLEHNE KOHLIEBLIX KaBEMbHbIX MydT. YacTo B Tux
onpasAblBaeT H806XO,U,I/IMbIe WHBECTULNN. MecCTax yCTaHaBNMBalOT MOJIHUEOTBO/IbI C LIESIbl0 OrpaHnyeHUs BOSMOXHbIX I'IOBpQ)KJJ,eHVIVI.

OnbIT MOKa3bIBAET, YTO HEUCMIPABHOCTY HA MOL3EMHbIX KaDEMbHBIX IMHUSIX CNYHAIOTCS PEXE, YEM Ha
BO3JYLUHbIX IMHUSX 3nekTponepeaayn. OaHako NOMCK MECTA W YCTPAHEHWE NPUYMHBI NX BOSHUKHOBEHNS
HEN3MEHHO 3aHMMAIOT 6OJIbLLIE BPEMEHM.

CrpykTypa koHTypa (cM puc. B10), Bkiouatowas B ce651 MBMEPUTENbHYHO annapatypy, AaT4nku,
BbIK/IO4ATENN Harpy3Kku1-pasbeyHUTENN C MOTOP-PELYKTOPOM, NO3BOISIET B TEYEHWE KOPOTKOrO Neproja
BPEMEHU OMPEAENUTL HEUCTPABHbIA KabeNb, OTKIIOUMTb Er0 M BOCCTAHOBUTb NOfAYY MUTAHUS Ha
NOACTAHLYM B COCTABE KOHTYpA.

OI'IepaLl,l/lM 06Hapy>KeHm| HeMCnpaBHOCTeVI, OTKNOYEHNA U BOCCTAHOBJIEHUA NUTAHUA MOTYT aBTOMATU4YECKN
BbINOJIHATCA MEeHee 4eM 3a 0HY MUHYTY C NOMOLLbIO CreLnaibHbIX ¢yHKLlVII7I, 00bl4HO WHTErpupoBaHHbIX B
CUCTEMbI ANCTAHLUMOHHOI0 YnpasfieHna U MOHUTOPUHIa ceteit CpeaHero Hanpsxexus.

1.4.3 MynbT AUCTAHLMOHHOrO YNPaBNEHNS U MOHMTOPUHIA ANS CeTel CPpeaHero
HanpsxeHus (cm. puc. B7)

[CTaHUMOHHOE ynpaBneHue U KOHTPONb GUAEPOB CPEAHEr0 HANPSKEHMS MO3BOSET YMEHBLINTL
1oTepto NUTaHWs B pe3ynbTaTe NOBPEXAEHUs kabens, a Takke NOANEePXUBATL ObICTPYIO U AhDEKTUBHYIO
PeKoHbUMIrypaumio umkna.

[ucTaHuMoHHOe ynpasneHue C nyNbTa AUCNETYepU3aLm BO3MOXHO TOMbKO B TOM Cilyyae, eciu
NOACTAHLMW KOHTYpa OCHALLEHbl aBTOMATMYECKMMM BbIKIIOYATENSIMI HArpy3K1-PasbeauHUTENSIMM

C MOTOp-peayKTopaMm 1 YCTPOCTBaMMU 0BHAPYXEHMs! HEMCNIPABHOCTEN, COEANHEHHBIMM C CUCTEMOI
[JvcneTyepu3aumn. nekTpocHabXeHme Takux NOACTAHLMIA MOXET ObITb BOCCTAHOBNEHO YAANEHHO, B

TO Bpems KaK [isl YCTPAHEHNs aBapuid HA JPYruX MOLACTaHLMsX TPeOYIOTCS LONONHUTENbHBIE PYYHbIE
onepauum.

Puc. B7. [cneryepckas Ha 6ase cvcTeMbl ynpaBneHus 1 copa aaHHbix SCADA
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1.4.4 3HayeHUs TOKOB 3aMblKaHMS Ha 3€MJII0 B CETSX CPeAHEro HanpsHkeHus
(cM. puc. B8 n puc. B9)
3Ha4eHs TOKOB 3aMblKaHNS Ha 3eMITI0 B PACTIPEAENUTENbHBIX CETSX CPEAHEro HaMPsXeHNs 3aBuCST OT
cucTeMbl 3a3emnerns Heiirpany CH. 3Tu 3HaueHUst JOMKHbI ObITb OrpaHUYeHbl, YTODbI YMEHBLUINTL UX
B/MSIHUE BO M30EXaHWe Takux SBNEHNA, Kak:
m NoBpexnaeHns 06opyaoBaHus
B BpemeHHble nepeHanpsaxeHns
m [lepexofiHble nepeHanpsxeHus
m LLlaroBoe HanpsikeHwe 1 HanpsiXeHNe NpUKOCHOBEHNS

Heitrpanb B cett CH MOXeT ObiTb 3a3eMieHa NSITbIO Pa3NMYHBIMKM Crocobamu, B 3aBUCKMOCTY OT TUNa
(Pe3NCTMBHOIA, MHAYKTVUBHOI) M 3HauYeHst (0T Hyns 10 GECKOHEYHOCT) MOSIHOTO COMPOTUBNEHUS ZN,

NOAKIIOYEHHOTO MEXAY HETPANIbIO M 3eMNeii:
B Z, = o0 B CUCTEME C U30/MPOBAHHON HETPaiblo, HE HAMEPEHHOE COeAVHEHIE HETPaN C

3a3emJieHnem

] Zn OTHOCUTCS K CONPOTUB/IEHNIO C AOCTAaTOYHO BbICOKUM 3HAYEHNEM
] Zn OTHOCUTCH K PEaKTUBHOMY COMPOTUB/IEHUNIO, KakK NPaBuio, C HU3KUM 3Ha4eHNEM
] Zn OTHOCUTCA K KOMMNEHCaLUn peakTMBHOr0 CONPOTUBNEHNS, NpeaHa3Ha4eHHOro 419 KoMneHcawmmn

EMKOCTU CcetTn

m Z, = 0: He/Tpasb rnyxo3asemneHa

Cnoco06bl 3a3eMneHuns HeTpanu

W3onupoBan- | Conpotuenenne | PeaktuBHOe Komnencaumus | Heittann
Has HeWTpanb CONpOTUBNEHNE | PEaKTUBHOM rnyxo-
MOLLHOCTH 3a3emneHa
Mospexaexns OueHb HM3Koe Huskoe Huakoe OueHb HM3Koe OuyeHb BbICOKOE
BpemeHHble Bbicokoe Cpentee CpenHee Cpentee Huskoe
nepeHanpsxeHus
lMepexoaHble Beicokoe Hu3koe Beicokoe Beicokoe Hu3koe
nepeHanpsxeHus
LLlarosoe OuyeHb HU3Koe Huakoe Huskoe Huakoe Bbicokoe
HanpsiXeHre 1
HanpsixeHne
NPUKOCHOBEHMS

Puc. B8. BnusHue 3amblkaHnsi $hasbl Ha 3eMnio

Tok | 3aMbIKaHKs SBNISETCS CYMMOIA 1BYX KOMIMOHEHTOB: 1
M TOK HEIATPa/I NPOTEKAET Yepes MoNHOE CONPOTUBIEHVE Z, ;
B €MKOCTHbIiA TOK MPOTEKAET Yepe3 KOHAEHCATOPb! HA :
3emJIio
Korpa Z, sBnseTcs NOAHOCTbIO PEaKTUBHBIM, 3TV ABA TOKA :
Hanpas/eHbl HABCTPeYY ApYr APYry, YTO 03HAYAET, YTO
peakTUBHOE COMPOTUB/IEHNE KOMMEHCUPYET E€MKOCTHBIN
TOK. ECnm KoMneHcaums B HOpMe, Tekylliee 3Ha4eHme Toka L =
PABHO HyJIO. i i
I "

Puc. B9. Liupkynsiums Toka 3aMblkaHisi Ha 3eMi0

PykoBOACTBO N0 YCTPOWCTBY dnekTpoycTtaHoBok 2019
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B— HO,ELKJ'HO‘-IGHVIG K paCI'Ipe,ELGJ'II/ITeJ'IbHOVI CeTN CpedHEro HarpaxeHnA
1 VICTOYHUK MUTaHMS NPU CPEAHEM HaMNpPshKEHUN

1.4.5 KoHTyp cpenHero HanpsbkeHus (cM. puc. B10)

KOHTyp CpeaHero Hanpsxexus, Kak npasuio, NOAKIIKOYEH K ABYM OTAEJIbHbIM NEPBUYHLIM NOACTAHLMAM.
OH 3anuTbiBaeT BTOPWU4HbIE NOACTAHLMW CpEAHEro / HU3KOro HanpsxeHus, nuTatoLLe HU3KOBONbTHYIO
pacnpefenuTesibHyto CETb U YaCTHbIE 3NEKTPUYECKne YCTaHOBKK.

BTOpW{HbIe NOHWXatoLLe NoACTaHUUK 1 Te, OT KOTOPbIX NOAKNI0YAIOTCS YaCTHbLIE ANEKTpUYEeckue
YCTaHOBKW, COEAMHEHbI NOCNEA0BATENIbHO C NMOMOLLbIO NOA3EMHbIX kabenei.

[1Ba BbIK/HO4ATENS HArPY3KW UCMONB3YIOTCS 4191 MOAKMIOYEHUS KaXA0i BTOPUYHON NOACTAHLMM.
KonTyp 06bl4HO PA30MKHYT, @ BCE BblK/OHaTeNIN Harpy3ku 3aMKHYTbI, 3a UCKNO4EHNEM O4HOr0.

B cnyyae HeMcnpaBHOCTY MeXy BbikioyaTensmu A n B, agromatuyeckuii Boiktoyarens C cpabarbisaer.
[lse nopcTatumm S1 1 S2 06eCToYeHb!. BOCCTaHOB/EHNE NUTAHUS HA BCEX MOACTAHLMSX PeanmayeTcs
CriefyiowM 06pasom:

1 — Mpw HapywweHnn u3onsumuy kabens NPoUCXOAMUT pasMblkaHIe CUIOBbIX Bbikioyatenei A u B.
2 — Boiknioyarenb D 3aMKHyT.
3 — lNoBTOpHOE 3amblkaHue Boikioyatens C. Paspbi uenv Haxooutes mexay S1m S2.

9Ta nocnenoBarenbHOCTb OTCOEAVHEHNS HEMCTPABHOIO kabens ¢ nocneayLuIMm BOCCTaHOBIEHUEM
3HepFOCH36)KeHI/IFI MOXET BbIMOAHSATLCS BPY4HYIO onepatopamu cet CH unm aBTomMatmyecku, ¢ NOMOLLbIO
crieumanbHbIX GyHKLMIA, BCTPOEHHBIX B CUCTEMY AVCTAHLIMOHHOTO MOHUTOPUHIA U KOHTPONS CETel
CpeaHero HanpsXeHns.

PyuHble onepaumu, Kak npasuio, 3aHUMAIOT MHOTO BPEMEHH, TOr/a Kak aBTOMAT4ecKoe BOCCTAHOBJIEHME
MUTAHNS MOXET BbiTb BLINOSHEHO MEHEE YeM 3a OfIHY MUHYTY C MOMOLLbIO CUCTEMbI MCTAHLMOHHOMO
ynpasfieHns. T aBToMaTyeckue GpyHKLMIM JOCTYMHbI B NI06OM CUCTEME YNpaBNieHus, TONbko TpeGyetcs
noaxoasiLume 060PYLOBaHIE KOHTYpa:

| YCTpoiicTBa 06GHAPYXEHUs HENCNIPABHOCTE! HA 060MX KOHLIAX MOA3EMHbIX Kabeneit

B Bbiknioyatenb-pasbevHuTeNb C MOTOP-PeayKTOpoM

= TepMuHaN AMCTAHUMOHHOTO YNPaBNeHUs Ha KaX0i BTOPUYHON NOACTaHLMM CO CReayIoLLMM
DYHKUMSIMN:

[ MOHWUTOPMHT )aTYNKOB HEUCTIPABHOCTEN M BbIKIOYATENE Harpy3ku

0 KoHTponb N1okasnbHOro 06opynoBaHus

[ Komangp! fnsi BelkiioyaTeneil Harpysku

1 CBSI3b C NYNbTOM AVCTAHLMOHHOIO YNPABNEHWS U LIEHTPOM MOHUTOPUHIA

m BcriomoratebHblid UCTOYHIK NUTaHMS MOCTOSIHHOMO TOKA HA KaX[0M NOACTaHLMM

Kak 6b1n0 onmcaHo Bbile, 60NbLUMHCTBO KOHTYPOB UCTOPUYECKK 060py,U.OBaHbI BbIKJTOHATENAMW HArPy3Kn
1 3aLUMLLEHBI HA KaX/0M KOHLIE TONBKO MPY MOMOLLW aBTOMATUHECKWX BbIKIIOYATENElA, PACTONOXEHHbIX

B [71aBHbIX NOHWXAIOLLMX NOACTaHLMSX. B C/y4yae HeucnpaBHOCTK, BCE ﬂOTpeﬁVITeJWI, NOAKIIOHEHHbIE K
HeucnpasHoMy d)w:lepy obectoueHbl. Ho Ha camom pene ﬂOTpeﬁVITeJWI, NOAKJIIOHYEHHbIE BbliLLE M0 CeTH OT
MeCTa OLwmMoKM, MOryT He OTKJII04aTbCA.

[loGaBneHe aBTOMATUYECKMX BbIKIIOYATENEN, PACTIONOXEHHDBIX B HYXHOM MECTE U CBSI3aHHBIX C
COOTBETCTBYIOLLMMM PeNie 3alLMTbl, MOXET NMPUBECTI K CHUXEHHIO YWCNa NOTPEOUTENed, OTKIIOYEHHDIX B
Cy4ae HeMcrpaBHOCTM.

Hanpumep, KOHTYP Np¥ UCNonb30BaHUN ABYX AONOHUTENBHbBIX BbIKIHOHATENEN AENUTCS HA YeTbipe
He3aBuCUMBbIE cexumu. NTPeanonoxum, paspbis IMHAM PaCMONOXeH Mexay AByMs AOMNOSHUTENbHBIMA
BbIK/lO4aTenamu. B C/y4yae HeucnpaBHOCTU B CEKLIMK, OrPaHNYEHHON 3TUMU JABYM$ BbIKNOYaTENIMU,
TONBKO YaCTb BTOPUYHBIX NOACTAHLMN, NOAKTIOYEHHBIX K CEKLWM, 6yp,eT OTKNOYeHa, BCE OCTa/IbHbIE
OCTaHYTCA NoA, HanpsXeHnem.

InaBHas noACTaHLMs I'naBHas NoACTaHLMA
Morvxa- Morwxa-
oL oL

P rpchd)opM.] P Tpaucd)opmj

AR R R B R AR R R R R

4
Pa3pbiB MHUM
S 7'\ \

L A Y
S1 nospe)meuue\ S2 \
Cc A B D

Puc. B10. KoHdurypauws v onepaumu B OTKPLITOM KOHTYpe
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Life Is On Scl&neider

Electric

KpynHble noTpe6uTeNny anekTposHepruv, kak Npaeuio, NMUTAKTCS OT CETU CPELHEro HanpPsHKEHMS.

B ceTsax Hu3koro Hanpsxenus Ha 120/208 B (3 dasbl, 4 npoBoga), Harpy3ka B 50 kBA MoxeT cuuTatses
«B60onbLLUOIA», TOraa kak B 3-dasHoi ceTv Ha 230/400 B «kpynHbiii» NOTpeduTeNb MOXET UMETbL HArpy3Ky,
npesbiwaiowtyo 100 kKBA. Oba Tvna ceTeit HU3KOrO HANPSXEHUS LLMPOKO MPUMEHSIOTCS MO BCEMY MUPY.
Cwm. rnasy A, n. 2.1 «<Onpesenexe auanasoHoB HaNpsOKEHNIA.

Cranpapt MIK pekoMeHayeT UCronb3oBaTh B KAYECTBE «OCHOBHOMO» CTaHAapTa HanpsixeHue 230/400 B
s 3-¢dasHbix 4-NPOBOAHLIX CETEN. ITO KOMMPOMMCCHBIN YPOBEHb, KOTOPbIA MO3BOMUT CYLLECTBYIOLLM
ceTam, paboTaiowym Ha HanpskeHusix 220/380 B n 240/415 B unm ¢ npubAYXEHHLIMA K HUM 3HQYEHMIMU,
COOTBETCTBOBATHL CTAHAAPTY, perynupys PMH Harpysku ong pacnpegenutensHbix TpaHcpopmaropos CH / HH.

Buibop HanGonee noaxoasLLEro YPoBHS HANPSKEHNS HOBOI 3NIEKTPOYCTAHOBKM 3aBUCHUT OT NapameTpoB
3NEKTPUYECKON CETH, K KOTOPOIA YCTaHOBKA, KaK MPeanonaraeTcs, A0MXHa ObiTb NOAKIIOYEHA.

PeLueHre 0CHOBLIBAETCS M1aBHbIM 00Pa30M Ha ABYX KPUTEPHUSIX:

m PaccTosiH1e 0 MepBUYHOI NOACTAHLMM, OT KOTOPOIA BYAET NPOUCXOANTb 3NeKTPOCHABXeHMe.

= onHas MOLLHOCTb, NoTpebnsemast YCTaHOBKOM.

[pyrvie Kputepuu, Takue kak KO3GOUUMEHT rOTOBHOCTM 3/1EKTPOCHABXEHMS, TaKXe MPUHUMAIOTCS BO
BHUMaHME.

PeLuenme BbIGOPa CETY NUTAHUS HU3KOTO MW CPEAHEro HanpsixeHust ByaeT 3aB1CETb OT MECTHbIX YCTIOBMIA
11 MIPaBWJT, ONMMCAHHBIX BbILLE, 1 0ObIYHO MPUHUMAETCS MOCTABLUMKAMU SHEPTN 1S AAHHOMO paiioHa.
Korzia npuHSTO petueHre o NuTaHuM OT BLICOKOBONBTHOMN CETU, UMEETCS [1Ba LUIMPOKO PACTPOCTPAHEHHBIX
MeTOfa AENCTBUN:

1 — MNocTaBLUMK SNEKTPOIHEPTUN CTPOUT CTAHAAPTHYIO NOACTAHLMIO BM3KO K MECTY PacronoXeHus
noTpebuTens, Ho MOHUXaIOLLKIA(Me) TPaHCHOPMATOP(bl) PACTONOXEH(bl) BHYTPU MOMELLEHMIA NOTPEOUTENS,
67113K0 K LIEHTPY Harpy3kul.

2 — NoTpebuTens cam CTPOUT W OCHALLAET NOACTAHLIMI0 HA COBCTBEHHOI TEPPUTOPUM, K KOTOPOI
MOCTABLUMK 3HEPrvY NPOVU3BOLUT NOAKIIOYEHIE BbICOKOBOMLTHON MHIN.

Mpu meToie 1 NOCTaBLUMK 3HEPrUM BNaieeT NOACTaHLMEN, kabensMu, BeLyLUuMMK K TpaHchopmaTopy,
caMiM TpaHcHOpMaTopoM 1 MOMELLEHMEM [i/Ist er0 Pa3MeLLIEHMs], Ky/ia NOCTaBLLMK UMeeT
HeorpaH1YeHHblii OCTyM.

MomeLenme ans TpaHchopMaTopa CoopyXaeTcst OTPeOMTENEM (COrniacHo nnaHam 1 TpeboBaHusM,
MPELOCTABEHHbIM NMOCTABLLMKOM) 1 BKIIOYAET B CEDS LLOKONM, MAcOOTBO/bI, CTEHbI 1 NOTONKY,
BEHTUNALMIO, OCBELLIEHWE W CUCTEMBI 333EMIIEHNS! B NMPOTUBOMOXAPHOM UCMONHEHUN. Bee 310 JomkHO
6bITb 0106PEHO NPeaCTaBUTENEM MOCTABLLMKA.

CrpyKTypa TapudoB NOKPLIBAET COMNACOBAHHYIO YaCTb 3aTpar, TPeOYEMbIX NS NPEAOCTABNEHS YCIIYT.

He3aBucumMo 0T BbIOPaHHOrO METO/Ia, NPY PaspatoTKe KOHLIEMLIM 1 PEAN3aLMIA NMPOEKTA [OKHI
MPUMEHSTLCA OZHM 1 T€ XE MPUHLANBI. MPUMEYAHNS HUXE OTHOCATCS K MeTopy 2.

Cne,qyloume rNaBbl OTHOCATCA TOJIbKO K CTPOUTE/IbCTBY MOACTAHUMM BNiafe/bLEM 3NIEKTPOYCTAHOBKM.

2.1 MpepsaputenbHas nipopmaums

B GOMbLUMHCTBE Cly4aes NPOEKT CTPOUTENLCTBA HOBOM MOACTAHLMM [OMKEH ObiTb NPEACTaBeH A0 06bIX
[JasbHeiLIMX AeTasbHbIX MCCNIeA0BaHuI C LeNbIo YTBEPXAEHHS onepaLvonHoit cet CH, kotopas Gynet
CHabXaTb NnofCTaHUI0. MepeyeHb MHbOPMALMK, NPESOCTABNAEMON 1 YTBEPXAEHIS, MOXET ObiTb
pesynbTaToM NPEnBapUTENbHBIX 0BCYXAEHMIA C CETEBOM KoMMaHueit. Cpeau Beeit uHbopmaLmm, kak
npaeuno, Tpedyetcs creayiollee:

2.1.1 MakcumanbHasi 0OXupaaeMasi MOLHOCTbL NoTpeGneHus (kBA)

OnpefieneHune 3T0ro 3HaYeHMs NOLPOGHO ONMUCAHO B rNABE A, U OHO JOKHO Y4MTbIBATb BOSMOXHOCTD
JONONHUTENBHOTO YBENMYEHNS HArpy3ki B OyayLLEM.

CornacHo rnase A, B npeaiaraeMoM METofle MCMONb3yI0TCS ABa $akTopa, CBS3aHHbIE C Harpy3kamu:
B KO3QPULMEHT 1CrIoNb30BaHMst 060pyaoBaHus (Ku);

B KO3DOULMEHT 0AHOBPEMEHHOCTU Harpy3ku (KS).

2.1.2 MnaHbl TEPPUTOPUM C YKa3aHUEM BbICOTHbIX OTMETOK U MecTa
npeanaraeMoro pa3meLleHusi NoACTaHLUK

Cnepyiolas nHdopMaums MOXeT NoTpeboBaThes:

m [lonoxeHne NOACTAHLMM C Y4ETOM MECTOHAXOXAEHNS MPOE3XeN 4acTu

m PacnonoxeHue noaCcTaHUMu BHYTPU YCTAHOBKM

m PacropsixeHusi, IpeaycMOTPEHHbIE U1 HEOrPaHUYEHHOTO I0CTyNa 06CYXMUBAIOLLEr0 NepcoHana
W YepTexm ¢ ykazaHWeM YETKOrO PacnoNoXeHUs anekTpoobopyaoBaHus (pacnpeaenutenbHbiii wut CH,
TpaHcdopMaTOphl, U3MEpUTENbHbIE NPUBOPHI, -..)

m [poknazka kabeneit cpenHero HanpseHns

m OfHOMMHelHas cxema v TN 3aWmThl 0T $asHbix KOPOTKMX 3aMbIKaHWI W 3aMbIKaHMiA Ha 3eMI0

m OCHOBHblE XapaKTepuUCTUKK ANeKTPO0BOPYA0BaHMS

M PelueHuns, npeaycMOTPEHHbIE A1 KOMMEHCALMN PeaKTUBHOM MOLLHOCTH

o [1prHUMN CUCTEMBI 3a3eMAEHUs

m Hanuuve B ycTaHOBKe reHepatopa, paboTaioLlero napannesbHo ¢ cebio CH u T.4.

PykoBOACTBO N0 YCTPOWCTBY dnekTpoycTtaHoBok 2019
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2.1.3 TpeGyemas cteneHb 6ecnepe6oiHOCTH NUTAHUS

MoTpebuTenb A0MKEH OLEHUTb NOCNEACTBUS B [UUTENBHOCTY Nepedost ANeKTPOCHAGXEHNM C TOYKM

3peHus:

m 6e30MacHOCTU NepcoHana; B11
M BO3JEICTBIS HA OKPYXAIOLLYIO CPeay;

M COXPaHHOCTM 060PYa0BaHNS;

B MPOU3BOACTBEHHbIX NOTEPb.

MoTpebuTenb AOMKeH ykasaTb CETEBOV OpraHU3aLmu JONyCTUMOe Bpems B Nepedoe aieKTpo3Heprum.

2.2 Undopmaums u TpeboBaHMS CETEBOI OpraHn3aLum

Ha ocHoBaHMM MHOPMALIK, NPEAOCTaBAEHHO! NOTpeduTeNem, ceTeBasi OpraHM3aLms fomKHA
npeaocTaBnTb CBOE NMpefioXeHue, eé 06513aTebCTea U 6 COBCTBEHHbIE TPeOOBAHMS, KacatoLLMecs
MOAKIIOYEHNS K MOACTaHLNM:

B YPOBEHb HAMPSKEHNS

W 3nekTpocHabxeHue no BJ1

| anekTpocHabxenme no K

M CXeMy 3nekTpocHabXeHus (paananbHasi, MarucTpanbHasi, KonbLieBas!)

B HOMMHA/IbHbIE 3HAYEHUS HAMPSKEHNS

B HOMMHAIbHOE 3HAYeHMe Toka

B 110APO6GHOCTY OTHOCUTENBHO MPUMEHSIEMOTO Tapuda U BLICTABNEHWSI CYETOB 32 3NIEKTPUHECKYIO SHEPTUIO
B KOMMEHTapuK K YepTexam 1 nHdopMaLyu, NpeaoCcTaBieHHoN NoTpedutenem

M KOHKpETHble TpebOBaHWS, NPebSBNSEMbIE K NOACTAHLMM

Mpy AeTaNbHOM PACCMOTPEHUN NOACTAHLMN HEOBXOANMO Y4UTLIBATb BCE 3TU NapameTpbl 1 TpeBoBaHMS.

2.3 BBop, B 3KcnyaTaumio, UCNbITaHUS, 3N1EKTPOCHabXeHue

Mo Tpe6oBaHMI0 MECTHBIX BNIACTEN, NYCKOHANAN0YHbIE UCTILITAHUS U MIPOBEPKY [I0MIXHbI ObiTb YCMELHO
3aBEpLLEHbI, YTOObI NONYYUTb Pa3PELLIEHE Ha ANEKTPOCHAOXEHNE HOBOI YCTAHOBKM.

CnepyioLLme UCTbITaHUS 1 MPOBEPKY, Kak NPaBIno, SBASOTCS 0053aTeNbHBLIMI 1 MPUMEHSIOTCS KO BCet
YCTaHOBKE:

m [IpoBepka Ha To, YTO rNaBHast NOACTaHLMS OTBEYAeT BCem TpebOBaHMAM 3NEKTPOCHabXaloLeN
opraHu3aumm

M /13mepenmre CoNpOTUBIEHUS 3a3EMJTSIOLLENO YCTPOIACTBA

B JNeKTPrYECKas HENPEPbIBHOCTb BCEX 3KBUMOTEHLIVANBHBIX 1 COEAMHUTENBHBIX TPOBOLHIKOB

m OcMOTp 1 yHKLMOHANBHOE TECTUPOBaHKE BCEX KOMMOHEHTOB ceTv CH

B VcnbiTanne NPOYHOCTY M30MLMN PACTIPEAENUTENbHBIX YCTPOACTB 1 TPAHCHOPMATOPOB

m [TpoBepka 1 ucnbiTaHme Yacteit ycraHoskun HH

m [poBepka MEXaHNYECKMX 1 ANEKTPUYECKMX COEANHEHWI

m [poBepka penenHomn 3awmTbl

® [Ipyrvie fONONHUTENbHbIE UCTIbITAHUS 1 NPOBEPKY, KOTOPbIE MOTYT ObiTb HEOBXOAUMbI

Kak To/bKO BbIAAETCS OMLMANbHBIN [OKYMEHT COOTBETCTBIAS, ANIEKTPOCHAOXaloLLas OpraHu3aLms
BbINO/HAET N0JAYY HaNpPSXEHUs Ha YCTAHOBKY.

PykoBOACTBO N0 yYCTPOWCTBY dnekTpoycTaHoBok 2019 . .
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3 3almTa OT NopaxeHust ANeKTPUYECKUM TOKOM,
HENCNPaBHOCTEN U HENPaBWUIbHOW PaboTbl ANEKTPOYCTaHOBOK

1 N

2 3
LLInHonpogoap!
\ Ib: ToK, Nnpoxopasawmin
Yepes TeNno Yenoseka

Puc. B11. lpamoe npukocHoBeHne

MpoGoit If
u3onsLMN

Rm

b lpapueHT
noteHuuana

m Ut: HanpsixeHue npukoCcHOBEHMS

mUtsUe

m Ue: 9nekTpuyeckuii noTeHuman 3emnm

m Ue =RmxIf

m |b: Tok, npoxoasiumii Yepes Teno Yenoseka

m Ib = Ut/Rb

m Rb: ConpotuBrieHme Tena yenosexa

m If: Tok 3amblkaHus Ha 3eMto

= Rm: ConpoTuB/ieHue 3a3eMNsIoLLEro anekTpoaa

Mpumeyanme. Hanpsxexne npukocHoBetms Ut Huxe noTeHumana semmm Ue.

Ut 3aBuCUT OT PasHOCTM 3NIEKTPUYECKOrO NOTEHLMANA Ha MOBEPXHOCTI 3eMAM.

Puc. B12. KocBeHHOE NPUKOCHOBEHME

Life Is On Scl&neider

Electric

B NPOMBILLIEHHOCTY 1 3NEKTPUYECKMX YCTAHOBKAX MMEETCS GOMbLLIOE KONMYECTBO OOGBEKTOB A1 3aLLMTHI.
3aluyTa OXBaTHIBAET MHOTUE ACMEKTbI, Takue Kak:

m 3awmTa Niofieil U XUBOTHBIX OT NOPAXEHMS ANEKTPUYECKIM TOKOM

= 3auwTa 060pys0BaHNS U YCTAHOBOK OT NPOBOEB HANPSHKEHMS, BOSHUKAIOLLMX BCTIEACTBUE KOPOTKOTO
3aMblKaHus, FPO30BbIE NEPEHANPSIXEHNS, HECTAOUILHOCTb MUTAHNS CUCTEMbI, A TAKXE Jpyrue
3NEKTPUYECKIE BO3MYLLIEHNS

= 3auwTa MMyLLEcTBa 1 060PYA0BAHMS OT NOBPEXAEHMIA 1 PA3PYLLEHUH

® 3awuTa oT NPON3BOACTBEHHBIX MOTEPH

= 3awmra 06CNyXMBAIOLLEr0 NEPCOHANA, HACENEHNS W OKPYXAIOLEN Cpefbl OT N0XapoB, B3pbIBOB,
TOKCUYHbIX Fa30B 1 T.4.

= 3awyTa onepatopoB W 3NeKTpoo6opyA0BaHIS OT NOCNEACTBUIA HENPABUNbHBIX AEACTBUN. 3TO 03HAYaeT,
YTO KOMMYTALWMOHHbIE YCTPOIACTBA (BbIKIOYATENN HArpy3KM, PASbeaVHUTENN, 3a3eMINTENM) LONXHDI
pabotatb HagnexalymM o6pa3om. BoamoxHast 6nokvpoBka TpebyeT CTpororo cob/toneHNs NpaBubHON
10CNEe0BATENLHOCTM ONepaLuii.

B naHHoM PykoBoacTBe nogpo6HO ONMCaHbl YEThIPE aCMeKTa 3aLluThI:

W 3alLMTa OT NOpaXeHus ANeKTPUYECKUM TOKOM

m 3awmra TpaHCHOPMATOPOB OT BHELLHIMX OFPAHNYEHNIA N BHYTPEHHWX HEMNCTIPABHOCTEN

| Ynyywenue 3awmthl TpaHcdopmaropa CH/HH ¢ nomoLwbto aBToMaTieckoro BuikitoyaTens ¢
pacLenuTenem ¢ aBBTOHOMHbIM NUTAHUEM

m 3awwTa onepaTopoB OT NOCNEACTBUI HENPaBUIbHLIX AECTBUI COOTBETCTBYIOLMMM BIOKMPOBKAMM

3.1 OO6wWMiA NPUHLMN 3aLLUTI OT NOPAXEHUS 3NEKTPUYECKUM
TOKOM B 3/1€KTPOYCTaHOBKaX

3aWwmTHbIE MEPbI OT NOPAXEHS 3NEKTPUYECKMM TOKOM HAaMpaB/ieHbl NPOTUB IBYX XOPOLLO M3BECTHbIX
onacHocTen:

m [psiMOe NPUKOCHOBEHME: KOHTAKT C aKTUBHLIM MPOBOLHUKOM, T.€. MPOBOAHUKOM, KOTOPbIA HAXOAUTCS
MOA, HANPSXXEHWEM NO OTHOLLEHWIO K 3eMie NPU HOPMaTbHBIX YC0BUSX. (CM. puc. B11).

= KocBEHHOE MPUKOCHOBEHWE: KOHTAKT C TOKOBEYLEH 4aCTbio 060pya0BaHMs, KOTOPOE 0BbIYHO He
HaxoAMTCS NOA HAMPSXKEHWUEM W 3a3EMIIEHO, HO B AAHHBIA MOMEHT IBASIETCS TOKOBEAYLUWM M3-32
BHYTPEHHEr0 NOBPEXAEHNS 3onsumn. (M. puc. B12). MpukocHOBEHME K TOKOBEYLLEI 4aCTW PYKOii
BbI30BET NPOXOX[EHME TOKa Yepe3 PyKy 1 06 HOrv MOPaXEeHHOro NEKTPUYECKIM TOKOM YesoBeka.
BennunHa ToKa, NPOXOASLLEro Yepes TENo YeNoBeKa, 3aBuUCHT OT:

1 YPOBHS! HAanpsXeHNsi NPUKOCHOBEHWSI, FEHEPUPYEMOr0 TOKOM KOPOTKOTO 3aMbIKaHWsl, UAYLLWM Yepe3
3a3eMJIEHHbIN 3NeKTPOL (CM. puc. B12)

0 ConpoTuBNEHWs YeNI0BEYECKOrO Tena

[ 3HauYeHNs JONONHUTENbHBIX CONPOTUBIIEHNIA, HAanpuUMep, 00yBu

Ha puc. B13, 3eneHas kpuBas Noka3biBaeT M3MEHEHME NOTEHLMANA MOBEPXHOCTM 3EMIW: 3TO Camast BbICOKast
TOYK, i€ TOK KOPOTKOrO 3aMbIKaHIs IOCTYNAeT B 3eMJII0 M YMEHBLIAETCS C PACCTOsHUEM. Takum 06pa3om,
3HAYEHVe HaNPSHKEHWst MPUKOCHOBEHHS Ut, Kak npasiuno, Huxe, yem noteHuman semmm Ue.

C n1eBoii CTOPOHbI OH NMOKA3bIBAET U3MEHEHe NOoTeHLMana 3emnn 6e3 rpasaumy NoTeHLMaNbHLIX 3NEKTPOS0B
3a3emneHust. C npaBoil CTOPOHbI OH OMKCLIBAET, Kak 3arnybeHbl aNeKTPOaL! 13 MeLy C rpasauven
MoTeHUMaNbHbIX 3a3emnenuii (S1, S2, Sn), cnocoBCTBYIOLLMX YMEHBLUEHWIO KOHTAKTHbIX HanpsbkeHuid (Ut, Us).
TpeTuid TN ONACHOCTY NOPaXeHWs ANEKTPMYECKIM TOKOM Takxe nokasaH Ha puc. B13. 310 warosoe
HanpsbkeHue (US): TOK BXOAUT B OfIHY HOTY 1 BbIXOAWT W3 APYroii. 9Ta 0nacHOCTb CYLLECTBYET B
HernocpeacTBeHHol 6130ty ot 3a3emnmteneit CH n HH, TOKoB 3amblkaHisi Ha 3eMt0. 3TO MPOMCXOAMT 13-3a
Pa3HOCTM MOTEHLMANOB Ha MOBEPXHOCTM 3eMI. )XMBOTHBIE C OTHOCUTENBHO ATMHHBIM MPONIETOM HO OCOBEHHO
YYBCTBUTEbHbI K IEVCTBMIO LLIArOBOTO HANPSKEHMS.

$ICHO BUAIHO, YTO YeM BbiLLE PA3HOCTbL NOTeHLMAnNoB (Ue), Tem GonbLue YPOBEHb HAMPSXKEHWSI MPUKOCHOBEHMS
(Ut) n warosoro HanpsxeHus (Us).

Hannyme coeauHuTeNbHbIX MPOBOJHUKOB MEX[Y BCEMM METAIIIMYECKMMI YACTIMU apMUPOBaHUs GETOHa, B
3HAYMTENBHOIA CTENeHN, CIOCOBCTBYET YMEHbLLEHMIO KOHTAKTHbIX HAMPSXEHWIA (MPUKOCHOBEHMS, Lar).

Kpome Toro, nto6oii 3a3eMnsioLLii KOHTYP U3 OronieHHol Mefiv B6nmau yctaHoeku CH criocobeTeyet
PACLUMPEHMIO SKBUMOTEHLMABHON 06N1acTy.

PykoBOACTBO N0 YCTPOWCTBY dnekTpoycTtaHoBok 2019
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B— I'IouKmoqume K pacnpeuenMTeanoM CeTN CpedHEro HarpaxeHnA
3 3almTa OT NopaxeHust ANeKTPUYECKUM TOKOM,
HENCNPaBHOCTEN U HENPaBWUIbHOW PaboTbl ANEKTPOYCTaHOBOK

A
A U
A
Pa3sHocTb
noTeHunanos T
6e3 perynupoBaHus
A
Ue U Us
A
Pa3sHocTb
noTeHuuanoB

YTeuKa Toka Ha 3emnio C perynuposaHuem

|
1
2 .
1M S S3
’l—¢ |-

im im
Be3 pasHOCT MoTeHLManos C pasHOCTbIO NOTEHLMANOB
m Ue: MNoteHuuan semnu m E: 3asemnsiowumii anextpos,
m Ut: Oxuaaemoe HanpsixeHne npukoCHOBEHMS m S1, §2, S3: BbipaBHuBaHue NOTEHLMANA 3a3EMNSIOLLMMA

3MEKTPOAAMY (HanpUMep, CTEPXHEBBIMY KPYTIIOrO CEYeHNs),

m Us: Oxupaemoe LaroBoe HanpskeHne
COEAMHEHHBIMU C 3a3eMNSIOLLMM ANeKTpoaoM E

Puc. B13. YpasHuBatue noteHupanos — EN 50522 — 3azemneHue CUoBLIX YCTaHOBOK, Boilue 1 KB nep. Toka

3.1.1 3awura ot NpAMOro KOHTakTa uiu 6a3oBas 3awmTa

CyLLECTBYIOT YeTbIPE OCHOBHbIX MPUHLMNG 3aLLyThI OT MPSMbIX NPUKOCHOBEHWI:

m Bce TOKOBenyLUYE YacTU LOMXHbI ObITb PACTIONOXEHBI B KOPNYCAX, BbIMOHEHHbIX 13
3NEKTPON30ASLWMOHHOIO Matepuana, Uam B METJIMYECKUX 3a3EMNEHHbIX SYeiiKax.

[ing pacnpepenutensHoro yerpoiictea CH cranmapt MIK 62271-200 (CEopHbIii MeTannmyeckuii kopnyc
pacnpefeneHus 1 ynpaeneHus HanpsixeHneMm 10 52 KB) onpeaensieT MUHUMaNbHbIA MHAEKC 3almTbl
(cTeneHb IP) IP2X anisi 06ecneyeHms 3aluThl OT NPSIMOro KOHTakTa. Kpome Toro, siYeiikn JONmXHb
[DIeMOHCTPUPOBATL HEMPEPBIBHOCTb 3MIEKTPUYECKON LIENM MEX/Y BCEMU BHYTDEHHIMM W BHELLHUMU
METUINYECKUMI YaCTSMM.

= TOKOMPOBOASLLYME YaCTH LOMKHLI ObiTb PAa3MeLLEeHbl BHE 0CSraeMOCTH. [aHHbli MPUHLMN NpUMEHSeTCs
B OTKpbITbIX PacnpenenurensHbix Yerpoiicteax (OPY) (cm. puc. B15)

m [1onxHbl ObITb YCTAHOBNEHDI 3aLLMTHEIE GAPbEPbI, KOTOPbIE TakXe npuMeHsioTes Ha OPY (cM. puc. B14)
m [lonxHa obecneymsaTbCs 3alumra u3onsumeit. XopoLwmm npuMepoM UCTob30BaHUS M30NSLIMM SBASIOTCS
kabenu HH v BH

MutumansHoe

30Ha onacHocT!
PaccTosH1e A0 3eMAM [y

MwuHUMansLHoe paccTosHue

| Tokosepywwme
4acTn

n
\
\
\

D,, = MunumansHoe paboyee
paccTosme

MwuH. 2000 mm

‘ [ocrtynHas
\ NOBEPXHOCTb
4l

J—‘« MuHumansHoe 6e3onacHoe paccTosiHme

Puc. B14. 3awwra nytem ycraHoBku 6apbepos. besonacHoe paccTosiHue AocrynHas b i
yCTaHaBNMBaeTCs cornacHo craHaapty MIK 61936

> 2250 MM

Puc. B15. 3awura nyrem pasmeLLeHns TOKOBEAYLUMX YacTeil BHe 0CSraeMOCTi. Be3onacHble paccTosiHus
yCTaHaBnMBaloTCs craHaapTom MIK 61936

PykoBOACTBO N0 yYCTPOWCTBY dnekTpoycTaHoBok 2019 . .
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3 3almTa OT NopaxeHust ANeKTPUYECKUM TOKOM,
HENCNPaBHOCTEN W HENpPaBUIbHOM PaboTbl ANEKTPOYCTaHOBOK

3.1.2 3awmra oT KOCBEHHOr0 NPUKOCHOBEHUS WM 3aLLUTA OT 3aMbIKaHWIA

Kak 6b1110 0nMcaHo BbilLe, Ye0BeK, kacasick METAJIMYECKOT0 KOPMYCa UK Kapkaca 3NeKTPOYCTaHOBKM C
BHYTPEHHUM MOBPEXAEHNEM U30NSILMAN, NOABEPXEH KOCBEHHOMY KOHTaKTY.

BcecTopoHHmMe 1ccneaoBaHus nokasanu, YTo Tok Huxe 30 MA, NpOXoasLMiA Yepes TENo YenoBexa,
MOXET paccMaTpuBaTbCs Kak HEOMACHbIA. ITO COOTBETCTBYET 3HAYEHMIO HANPSKEHMS MPUKOCHOBEHMS
npumepHo 50 B.

970 03HayaeT, 4To pabota yCTaHOBOK MOXET NPOLOMKATLCS MPU HANMYMK 3aMbIKaHWS HA 3EMITI0, €CTIN
3HAYEHNe HanpsiXeHUs NPUKOCHOBEHMS BYIET NONEPXMUBATLCS HA YPOBHE, MeHblueM 50 B. Bo Bcex
JPYrUX CUTYaLMsIX, KOTIa OXMAEMbIE 3HAYEHUS HANPSKEHNSI MPUKOCHOBEHWS OXMAAETCs Boille 50

B, T0 NpepbiBaHue B ANEKTPONUTaHME SBNSETCS 00s3aTeNbHbIM. Yem Gonblue 0X1aaemoe 3HaueHme
HanpsXeHUs NPUKOCHOBEHMS, TEM HIKe JOXHO ObiTb BpeMs NpepbiBaHus. MakcuManbHo LonycTumoe
BPEMS NPEPbIBaHIS 1 COOTBETCTBYIOLLME 3HAYEHWS OXMAAEMbIX HANPSKEHMIA MPUKOCHOBEHMS YKa3aHbl B
craHpaptax MK 60364 u MOK 61936 ans cuctem BH n HH cooTBeTCTBEHHO.

B cnyyae HeMCnpaBHOCTM B HU3KOBOJBTHbIX CUCTEMAX

Tonbko cuctema ¢ U30MPOBAHHO HelTpanbio (IT) N03BONSET NOAAEPXMBATL HAMPSXEHNE NPUKOCHOBEHNS
Ha ypoBHe Hixe 50 B n He TpebyeT OTKIIOYEHMS ANIEKTPONUTAHMS B Cyyae MeXdas3HOro KOpoTKoro
3aMblKaHus 1 3aMblkaHus Ha 3emito. [1se apyrue cuctembl Hetpann (TT u TN) Bcerga noasepxeb
MPEBLILLEHNIO HOPMATUBHOIO 3HAYEHWSI HANPSXXEHUS NPUKOCHOBEHMS 50 B. B 3Tux cnyyasix OTKilo4eHme
HanpsixeHus sBnsieTcs 06s13aTeNbHbIM. 9T0 06ECMeYNBAETCS B TEYEHNE BPEMEHM, YKa3aHHOrO B CTaHAApTe
M3K 60364, ¢ nOMOLLbIO aBTOMATUHECKMX BbIKIHOYATENel Uin NpenoxpaHuTenei, allyiLiaioLLmx
anexkTpuyeckue Lenu. ins nonyyeHus 6onee noapo6Hoii MHOOPMALIKM O KOCBEHHOM NPUKOCHOBEHWM B
CMCTEME HM3KOTO HanpsixeHus obpaTtuTecs k rnase F.

OnacHOCTb KOCBEHHOTO NPUKOCHOBEHUS B CNly4ae HeucnpaeHoCTy B ceTsax CH

B 3nekTpuyeckux cucTemMax CPeaHero HanpsikeHNs 0XmaaeMoe HanpskeHNe NPUKOCHOBEHMS MOXET
J0CTUraTh 3HAYEHMIA, TPEOYIOLLMX OTKIHOYEHIS MOAA4M SNEKTPO3HEPTN B BONee KOPOTKOE BPEMS, YeM
BPEMS Pa3MblKaHUsl aBTOMATUHECKUX BbIKIH0HaTeNeid. [PUHLWNBI 3aLMThI, UCMIONb3YIOLMECS B CUCTEMAX
HU3KOTO HANMPSIXEHMS], HE MPYMEHUMbI B YCTAHOBKAX CPEAHEr0 HAMPSKEHMS!.

OnHYM 13 BO3MOXHBIX PELLEHMIA A1 3aLUMTbI NI0Ael SIBSETCS CO3AaHME KBUMOTEHLMABHBIX

CMCTEM C MOMOLLbIO NPOBOAHMKOB, COBAVHSIIOLLMX BCE METAIMYECKME YaCTM YCTAHOBKM: KOPMYCa
pacnpenenuTenbHbIX YCTPOWCTB, PaMbl ANEKTPUYECKMX MaLLMH, CTaslbHbIE KOHCTPYKLMK, METaIMYecKI1e
TPY6bI HA Nony 1 7.4, Takoit MeToZ, NO3BONSET NOAAEPXMBATL HAMPSKEHUE MPUKOCHOBEHMSI HUXE ONAcHOro
YPOBHS.

Bonee cnoxHbiii nopxoA K 3awyTe niofei 0T KOCBEHHOTO NPUKOCHOBEHMS B YCTAHOBKAX CPEAHEro 1
BbICOKOrO HanpsxeHust npezcTasneH B ctanaapte MOK 61936 v EN 50522. Metop, paspaboTaHHblil B aTux
CTaHfapTax, fonyckaeT 6onee BbICOKME YPOBHI HAMPSIXEHWS! NPUKOCHOBEHMS. ITO 0BbSICHSETCS Gonee
BbICOKVIM 3HAYEHWNEM COMPOTUBNEHWS YENOBEYECKOrO TeNa U A0MOHUTENbHBIX COMPOTUBIEHWIA, HANpUMep,
00yBM K WebHS.

3.2 3awwmta TpaHchopmaTopa v IMHUM

AneKkTpoobopyA0BaHIE 1 LMK MOACTAHLMM AOMKHbI ObiTh 3aLLMLLEHBI BO U30EXaHIUe NOBPEXAEHUH,
BbI3bIBAEMbIX CBEPXTOKAMM W/UNN NEPEHaNPSXEHNSIMM.

Bce o6opynoBaHue, 06b14HO MCMONb3YEMOE B 3NEKTPOYCTAHOBKAX, MEET CTaHAAPTHbIE 3HAYEHNS
J0MyCTUMBIX KPAaTKOBPEMEHHbIX NEPErPY30K MO TOKY 1 HAMPSKEHUIO.

Ponb 3awmTHoit cuctembl — 06eCneyunTb, YTOOHI AONYCTUMBIE NPELENbI HUKOTA HE Obiv MPEBBILLEHSI.
MNoBpexneHie LOMKHO ObiTb TMKBUAMPOBAHO KAk MOXHO ObICTPee, ¢ 06513aTeNbHBIM 06ECTEYEHEM
CENEKTUBHOCTY 3aLLMTBI.

CenekTMBHOCTb 03HA4AET, YTO NI060E NOBPEXAEHNE AOMKHO ObITb NMKBUAMPOBAHO BAVXANLLMM K MECTY
MOBPEX/EHUS YCTPOCTBOM (BTOMATUYECKUM BLIKIKOHATENEM UM NIPELOXPAHUTENEM), IAXE ECTN OHO
6b110 0AHOBPEMEHHO 0BHAPYXEHO HECKOMBbKUMM YCTPOMCTBAMU 3aLLMTHI.

Hanpumep, npu KOPOTKOM 3aMblkaHUV Ha BTOPKYHOIA 0GMOTKE CUIIOBOTO TpaHChOpMAaTopa A0MKeH
CcpabaTbiBaTh TO/bKO aBTOMATUYECKMIA BbIKIIOYATENb, YCTAHOBMEHHBIA HA BTOPUYHOI 0BMOTKE.
ABTOMATUYECKMIA BLIKIIOYATENb, YCTAHOBNEHHBII HA NEPBUYHOI 0BGMOTKE, JONIXEH ObiTb 3aMKHYT.

Ecnv TpaHchopmaTop 3alMILEH C MOMOLLBIO BbICOKOBOJbTHbIX MPELOXPAHUTENEN, TO OHU He [OMKHbI
cpabatbiBaTb. Kak npaBuno, Ba OCHOBHbIX YCTPONCTBA, KOTOPbIE CMOCOGHBI OTKIIH0YATh TOKM KOPOTKOrO
3aMblkaHUsl — 3TO aBTOMATUYECKME BLIKIHOHATENN W NPEAOXPaHUTENM:

W ABTOMATMYECKVE BBIKIIOYATENM [ONMXHbI ObiITb CBS3aHbI C PENEIHON 3aLUMTONA, MMEIOLLEI TPU OCHOBHbIE
DYHKLMN:

[J MamepeHme ToKoB

00 O6HapyXeHue HeMCrpaBHOCTEN

0 Mopaya curHana Ha cpabaTbiBaHne aBTOMATVYECKOrO BbIKIIOYaTeNs

= [naBkue NpeaoxpaHUTeNy cpabaTbiBaoT NPY ONPeEeNeHHbIX YCIOBUSIX HEUCTIPABHOCTM

PykoBOACTBO N0 YCTPOWCTBY dnekTpoycTtaHoBok 2019
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3 3almTa OT NopaxeHUs ANeKTPUYECKUM TOKOM,
HENCNPaBHOCTEN U HENPaBWUIbHOW PaboTbl ANEKTPOYCTaHOBOK

3.2.1 3awwura TpaHcdopmaropa

Mepenanpsixenus B cucteme SﬂeKTPOCHaﬁ)KeHMﬂ

Cur )
CraperHe 1 HeaHaUTETE [l8a TvIna nepeHanpskeHys, KOTOPbIE MOMYT NOBPEMT MW PaspyLLNTL TPaHCHOPMATOp:
JedeKTH, Bbi3blBa0LIME m ATMOCEpHbIE NepeHanpsxeHns
MEILIEHHOE BHCBOBOXACHHE ATMOCHEPHBIE NEPEHANPAXEHIA SBNAIOTCA CNIEACTBMEM Y1apa MOSHUM, TONAAAIOLIH Ha JIHUIO WK PALOM
;ii%g:i?f:g:;pi‘;ﬂm ) C BO3/YLLUHOM JIHEN 3NeKTponepesiay, rae yCTaHoBNeH TpaHchopmarop.
yTesKa Macna = KOMMYTaUMOHHbIE MepeHanpsKeHms, SBNSIOLMECS CNEACTBUEM SKCTyaTaLMOHHBIX NEPEKIIOYeHNii B
Byxronbia CUCTEME 3/IEKTPOCHABXEHIS, HANPUMEp, aBTOMATUYECKOTO BLIKIIOYATENS W BLIKIIOYATENA HArPY3KU.
Bak [« onnencara 3alwyTa OT 3TVX JBYX TUIOB NEPEHAMPSXEHMI MOXET BbiTb HEOGXOMMMA 1 YaCTO 0BECNEUNBAETCS C
TReHCgopuGTODa —E— Curvan wa oTiniosenve: MOMOLLIbIO Pa3PSAHVIKOB, CBA3AHHbIX C BbICOKOBOJIbTHOIA YaCTbI0 TPaHChOpMaTopa.
Prymhbin — | | CepbeaHble BHYTPEHHUE
BbIKTIONaTENS % agapuu, npgogsILMe ToKoBble neperpysku
I 1 1 :aﬁa::’;:gxg“::;ﬁ:zz Meperpyaka TpaHCHOPMATOPa NPOMCXOMMT 13-3a YBEMYEHUS NOTPEGNEHMS NOSHON MOLLHOCTY (KBA) BCelt
B vacio- Va P 3nenQoycraHOBK0ﬁ. YBenuyeHme Harpysku Bbi3BaHO PACLLUMPEHNEM MPEANPUSTIAS, MOCTPOIKON HOBbIX
pacwumpuTens - - TpaHcdopmatopa 30aHMN N T. 4.
[laHHOe [eiiCTBIE BbI3bIBAET MOBbILLEHWE TEMMNEPATYPb Macaa 1 0OMOTOK TpaHchOpPMATopa 1 BEET K

CHUXEHMIO CpoKa CyxBbl 000pyoBaHuS.
Aednectop 3awwmra TpaHchopmaTopa OT Neperpy3oK OCYLLECTBASETCS CreLyanbHOi 3aLUMTOM, kak NpaBuno,
obecreynBaeMoit pene TenoBOI NEPEerpy3ku. STOT TUN 3alLMTbI UMUTUPYET TEMMEPaTypy 06MOTOK
TpaHcdopmatopa. MozenposaHne 0CHOBAHO Ha M3MEPEHUM TOKA U TENJIOBOI NOCTOSHHOI BpEMEHM
Puc. B16a. TpaHcdopmarop ¢ cucTemolt 3akadku Bo3ayxa, 3alyLiaemblii TpaHchopmaropa. HekoTopble pene UMEIOT BO3MOXHOCTb YYUTHIBATb BAUSIHUE FapMOHUK TOKa BCIEACTBUE
C nomoLLbio pene byxronblia HEMHEIAHbIX Harpy30K, TakuX Kak BbINPSMUTENM, KOMMbIOTEPHI, NpeobpasoBaTent 4acToTsl 1 T.4. IToT Tvn
pere Takxe CriocOBEH OLIEHWTb OCTaBLUEECS BpeMs 0 CpabaTbiBaHusl BbIKIIOYATENS U BPEMS 3a1EPXKM
nepex, NOBTOPHLIM BKJTIOYEHEM TpaHCHOpMATOpa.
Kpome T0ro, MacnsHble TpaHCHOPMATOPbI OCHALLEHb! TEPMOCTATAMM /191 PEryMPOBaHMS TeMnepaTypbl
macna.
Cyxue TpaHChOPMATOPLI UCTIONb3YIOT TEMIOBbIE AATUKKM, BCTPOBHHbIE B U30NALMIO 0GMOTOK.
Kaxpoe 13 3Tux yCTpOICTB (TEMNOBOE pene, TepMOCTaT, TEMJOBbIE AAT4MKM) 00bIYHO 0BECTIEYMBAET [1Ba
YPOBHSI 06HAPYXeHMS!:
B Hu3kuii ypoBeHb, MCMONb3YEMBbI 15 epeaayu curHana o0bCyXMBAIOLLEMY NEPCOHATY O MPEBbILLEHNN
33/1aHHbIX NapamMeTPoB TemrnepaTypbl TpaHcpopmaropa
W BbICOKMIA ypOBEHb — aBapuItHOE OTKIKOYEHME TpaHChopMaTopa

BHyTpeHHMe HeucnpaBHOCTU MacCAsHbIX TPaHCHOPMaTOPOB

B macnsHbix TpaHCpopMaTopax BHYTPEHHNE HEUCTIPABHOCTU MOTYT ObITb KNACCUGMULMPOBAHbI CIIEAYHOLLMM
00pasom:

= HewcnpaBHOCTH, BCIBACTBUE KOTOPbIX MPOVCXOANT BLIOPOC ra3oB, r1aBHbIM 06pa3oM:

1 MMKPOZYTY, BO3HVKAIOLLYE B PE3ynbTaTe 3apoXAaloLmxcs eekToB B U30NsILMM 06MOTKY;

] MefJIEHHOe CTapeHNe U30MSLMOHHBIX MaTepUaos;

[J KOPOTKYE 3aMblKaHMNs.

® HeucnpaBHOCTH, BCEACTBIE KOTOPbIX MPOVUCXOJVT MOBbILLEHWNE BHYTPEHHEO ABNEHNS] OOHOBPEMEHHO
C BbICOKVM YPOBHEM TOKA B JIMHMN:

[] KOPOTKOE 3aMblkaHue Mexay $asoi v 3emnen;

0 MexgyhasHoe KOPOTKOE 3aMblKaHMe.

9T NoBpEXAEHIst MOTYT BbITb CIEACTBUEM NEPEHANPSXEHUS UNM NepPenafioB Hanpskenus. [ns
TpaHCHOPMATOPOB Pa3NIMIHOr0 TUMA NpeIaraloTcs Ba TUMa YCTPOCTB 0BHAPYXEHWst BHYTPEHHIX
HeNcnpaBHOCTeiA:

m Pene byxronblia, ycTaHaBnmBaemoe B pacceyke TpybonpoBofa, coeanHsioLero 6ak TpaHcdopmaropa 1
MacnopaciUMpuTeb, U NpeaHasHayeHHoe AN 0bHapyxeHue ra3os (cM. puc. B16 a,b)

m Pene DGPT p1st 06HapyxeHus ra3a, NPeBbILLEHWS IaBNEHUs U TeMNepaTypbl NMPeAHa3HAYEHO ANs
3ar0/HEHIS] MHTErPabHOTO TpaHcpopmaTopos (cm. puc. B17, puc. B18a v puc. B18b). 3tot Tvn
TpaHcdopmatopa npouasoautcest Ao 10 MBA. DGPT, kak v pene byxronblia 06HapyxuBaeT BbIOPOCHI ra3oB
11 M36bITOYHOE BHYTPEHHEE /IABNIEHNE 1 KOHTPOMPYET TEMMEPATYpy Macna.

Pene Byxronsua u pene DGPT umeloT 1Ba ypoBHs 06HapyXeHs: rasa 1 KOHTPONS TeMnepaTypbl:

W Hu3kuit ypoBeHb, VCToNb3yeMblil Ans nepeaady curHana 06cyxvBatoLLEMy nepcoHanty

B BbICOKMi YPOBEHb [t OTKIIHOHEHNS KOMMYTALIMOHHOTO YCTPOICTBA, YCTAHOBNIEHHOMO HA NEPBUYHOI 0OMOTKE
(aBTOMATMYECKMIA BEIKITIOHATENb WK BIKIIOHATENb HArpY3KK C MPELOXPaHUTENAMK).

Kpome Toro, pene Byxronbua v pene 3awmtsl TpaHcdopmaropa DGPT npuropHs! aisi 06HapyXeHUs yTeuku
macna.

Puc. B16b. TpaHchopMaTop ¢ pacLuMpuTenbHbIM 6akom

Puc. B18a. KoHtakTbl pene 3awuTsl TpaHchopmaropa
Puc. B17. TpaHcdopmartop 6e3 paciumputenbHoro 6aka DGPT (co CHSITOI KpbILLKOIA) Puc. B18b. Pene 3awwtsl paHcdopmaropa DGPT
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B— HOLLKJ'IFOLIGHVIG K paCI'Ipe,ELGJ'II/ITeJ'IbHOVI CeTN CpedHEro HarpaxeHnA
3 3almTa OT NopaxeHust ANeKTPUYECKUM TOKOM,
HENCNPaBHOCTEN U HENPaBWUIbHOW PaboTbl ANEKTPOYCTaHOBOK

Meperpy3ku 1 BHYTpEHHME HEUCTIPABHOCTU CYXUX TpaHcdopmatopos (cM. puc. B19 n puc. B20)

TpaHcdopmaTopbl CyXoro TMna 13-3a BO3MOXHBIX MEPerpy30K 3alLMLLEHbl 0T YPE3MEPHOTO Harpesa

C MOMOLLBIO CTIELMANBHOTO Penie TENOBOI 3aLyThl U TEPMOAATYMKOB, BCTPAUBAEMbIX B 0OMOTKM
TpaHchopmaropa (cM. puc. B20).

BHYTpeHHWe NOBPEXEHIS, B OCHOBHOM, MEXBUTKOBbIE 3aMblKaHus! U KOPOTKME 3aMblkaHus Mexay $asoit
11 3eMIeif, BO3HUKAIOLLNE BHYTPU CyXUX TPAHCHOPMATOPOB, MCHE3AT NPK cpabaTbiBaHy BIKIHOYATENS
U NIPEAOXPaAHNTENENA, YCTAHOBNEHHDBIX HA MEPBUYHOI CTOPOHe TpaHcdopmatopa. CpabaTbiBaHue
BbIK/I0YATENEN MPOUCXOANT MPU MEX(PA3HOM 3aMbIKaHUM 1 3aMbIKaHWM Ha 3EMJIHO.

CriefiyloLLyM HEMCNIPABHOCTSIM HEOOXOMMO YAENUTL 0CO60E BHUMAHME:

m Kak npasuno, OH1 MOPOXAJAIOT CBePXTOKM. Hanpumep, koraa Ha BH 5 % BuTkoB 06MOTKM 3aMblkaioTc,
TO IMHElHbINA TOK TpaHchopmatopa He npesbilLaeT 2 In. Ecav kopoTkoe 3ambikaHue 3atparusaeT 10 %
BUTKOB 0OMOTKM, TO JINHEIHBINA TOK OrpaHiyeH 3 In

m [naBkue NpeaoxXpaHUTeNi He NOAXOAST ANs OTKIOYEHMS Takoro addekTa

m TpaHchopmaTopbl CyXOro TMna He OCHALLAITCH AOMONHUTENbHBIMA 3ALLMTHBIMI YCTPONCTBAMM, TaKUMU
kak pene DGPT (06HapyxeHue ra3a, KOHTPONS AABNEHUS W TEMNEPATYPbI), NPeAHA3HAYEHHBIMN IS5

Puc. B19. Tpancdopmatop cyxoro Tuna 06HAPYXEHIS BHYTPEHHIX HEVCTIPABHOCTEN

CnepoBaresbHO, BHYTPEHHUE HEMCTIPABHOCTM, CONPOBOXAAIOLLMECS HU3KIMM YPOBHSIMU NEPErpy3ku no
TOKY, He MOTyT BbiTb 6@30MaCHO OTKIIOYEHbI C MOMOLLBIO MPeAOXPaHUTENei. 3almMTa npy NoMOoLLW pene
MaKCMMaJIbHOrO TOKA C aieKBATHOI XapaKTEPUCTUKOI 1 NapameTpamu SBASETCS NPeAnoYTUTENbHOI
(Hanpumep, pene Schneider Electric VIP).

Pasnuumne mexpay ycTpoiicTBaMu BbICOKOFO U HU3KOTO HanpshKeHUs A1 3aLUUTbl
TpaHcpopmaropa

[nsi obecneyenms cenekTMBHOI paboTbl MeX/y aBTOMATUYECKUM Bolknioyatenem CH nim
NpefoXpaHUTeNsiM1, YCTaHOBIIEHHBIMI HA CTOPOHE NepBIUYHO 0OMOTKM TpaHchOopMaTopa 1
HW3KOBOJILTHOTO ABTOMATKUYECKOrO BbIKIlOYaTENS.

XapaKTepuCTUK OTKIIOYEHISI HU3KOBOJMILTHOMO ABTOMATUYECKOrO BbIKIHOHATENS IONXHbI ObiTb TakuMK,
4T0Gb! B yCNIOBMSX neperpyaki v K3 Hiwke BbIKtoatens, oH oTkiloyancs Obl JOCTATO4HO BbICTPO,
4T06bI NPEAOTBPATUTHL BO3AENCTBUE CBEPXTOKA HA MPEAOXPaHUTENN 1 BbikiodaTenb CH. ABTomatnyeckuii
BbIK/oyaTenb CH 0/1XeH 0CTaBaTbCS BKIIOYEHHBIM, 1 NPEAOXPAHUTENN HE AOMKHLI CpabaTbiBaTh.

Puc. B20. Tennosoe pene /i 3aiiThi TPaHCHOPMATOPA CyXoro Tvna KpviBble 3aBMCMMOCTI BPEMEHH OTKI4eHUs BbikntoyaTens CH, npenoxpaquteneit CH u Boikntoyatens HH
[JaHbl Ha rpaduke 3aBUCMMOCTM BPEMEHI OTKIIOYEHIS YCTPOIICTB 1 TOKA, MPOXOASLIEr0 YEPEs HiX.

06e KkpuBble MMeIOT 06LLLYI0 06PATHO3aBICHMYIO XapaKTEPUCTMKY «BPEMSI/TOK» (C PE3KUM PaspbiBOM
B KPYBOA BBIKIIOHATENS MDY 3HAYEHWM TOKA, NMPEBLILLAIOLMM 3HAYEHUE, MPU KOTOPOM MPOMUCXOAUT
«MTHOBEHHOE» OTKIIOYEHHE).

Bpewsi 4 e TUNOBOIA BU, 3TOi 3aBUCMOCTY NOKa3aH Ha puc. B21.
MPELLyroBOe BpemMs
cpabarbigatis Pasnuuune mexay aBTOMaTUYECKUM BbIK/IIOYATENEM HU3KOrO HanpsHKeHUs n
npeoxpauTens CH BbICOKOBOJIbTHbIM NNABKUM NpeaoxpaHutenem (cMm. puc. B21 n puc. B22)
S/me%o‘lfj‘)mm’ m Kpueasi npepoxpanutenst CH nonxHa HaxoamThes Bbille U NpaBee KpUBOiA aBTOMATUYECKOro
W D/C = 2 npi oGom Bbikioyarens HH.
SHAUEHYM TOKE m [Ins Toro 4to6bl NpenoxpaHuTenb He cpabartbiBan (TO eCTb, He NEPeropan) AOMKHbI ObiTb BbINOHEHbI
[1Ba yCnoBus:
0 Bce yacTv MUHMManbHOI npeayroBoii kpusoid npepoxpautenst CH JomxHbl pacnonaratscs npasee
D T kpuBoit Bbiknioyatens HH B 1,35 pa3 u 6onee.
XapakTepucTuka
& oreniosers AB - Hanpumep, Tam, rae B MOMEHT BpemeHu T kprBas Bbikiiouatenst npoxoauT yepes Touky 100 A, kpusas
C (HH) NPENOXPaHNTENS [OMXHA NPOXOAMTb Yepes Touky 135 A unu Bbille 1 T.4.
l — [ Bce yacTu KpuBoii NpeaoxpaHuTenst LOMKHbI pacnonaratbCs Bbille KPUBOI BhIKIOYaTeNs B 2 pasa 1
> Gonee
l«— A Tok - Hanpumep, Tam, rae npu 3HayeHnm Toka | Kpueas BbIKKOYATENS NPOXOAUT Yepes Touky 1,5 ¢, kpuBas
l«—— B ——> NPELOXPAHUTENS NPY TOM XE 3HAYEHWM TOKA [J0NXHA NPOXOANTL Yepe3 TOUKY, COOTBETCTBYIOLLYIO 3 C 1u
6onee, U T.4.

KoadpduumeHTsi 1,35 1 2 0CHOBaHbI HA CTAHLAPTHbIX MAKCUMaJTbHBIX A0MYCKaX, MPUMEHSEMbIX MpK
13roTOBAEHUM Nnaskux npesoxpaquteneii CH (M) v aBToMatnyeckux BbIKKOYATENEN HU3KOTO
Hanpsxerus (HH).

[insi Toro 4T06bI CPABHUTL ABE KPUBLIE, BLICOKOBOMTHBIE TOKM HY)XHO KOHBEPTUPOBATb B SKBUBANIEHTHbIE
HW3KOBOJLTHBIE TOKW W HA0BOPOT.

Puc. B21. CenextuBHoCTb B paboTe npefoxpasutens CH v HU3KoBONBTHOTO
aBTOMATUYECKOTO BbIKIIOHATENS!, YCTAHOBIIEHHBIX 151 3aLMTbI TPaHChOpMaTopa

Ui —— BH @ HH " U Pasnuune Mexay aBTOMaTU4ECKUM BbIKNIOYATENEM HU3KOrO HanpPSXKeHUs U aBTOMaTUYECKUM
— BbIKJIIOYaTENEeM BbICOKOTO HanpsxXeHus

® Bce 4acTv MUHMMabHOI MpejiyroBoii KpYBOIA NpefioXpaHMTENs OMKHLI pacronaraTscs npasee

Puc. B22. Pabota nnaskoro npeaoxpaHutensi CH 1 HU3KoBONLTHOTO KPVBO/A BLIKnio'aTens & 1,35 pas u Gonee

aBTOMATVYECKOr0 BLIKTI0UATeNs - Hanpumep, Tam, rae B MOMEHT BpeMeHu T KprBasi HU3KOBOALTHOMO aBTOMATUHECKOrO BbIKIIOYaTeNs
npoxoauT Yepe3 Touky 100 A, kpusas Boikntoyatens CH pomxHa npoxoauTsb Yepes Touky 135 A unu Bblwe
nT.A.
| Bce 4acTu KprBoii aBTOMAaT4eckoro Boikntoyarens CH LomkHbI pacnonaratses Bbille KpUBOi
HW3KOBOJMILTHOTO BbIK/IOYaTeNs. Pa3Huua BO BpEMEHU MexXay ABYMS KpyBbIMU fOmkHa ObiTb 0,3 ¢, no
KpaiiHei Mepe 15 3Ha4eHi ToKa.
Koadduumensl 1,35 1 0,3 ¢ 0CHOBaHbI Ha CTaHAAPTHBIX MaKCUMabHBIX JONYCKax Ayisi TPaHC(hOPMaTOpOB
Toka CH, pene 3awutbl 060pyaoBaHust CH 1 HU3KOBOBTHBIX aBTOMATUYECKNX BbIKIHOYATENEA.
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B— HOLLKJ'HOLIGHVIG K paCI'Ipe,ELGJ'II/ITeJ'IbHOVI CeTN CpedHEro HarpaxeHnA
3 3almTa OT NopaxeHust ANeKTPUYECKUM TOKOM,
HENCNPaBHOCTEN U HENPaBWUIbHOW PaboTbl ANEKTPOYCTaHOBOK

Puc. B23. Pene VIP 40 ans 623080t 3alumTbl TpaHchopmaTopa
(Schneider Electric)

Puc. B24. Pene c aBToHOMHbIM nutairem VIP 400 ¢ o6patHo3aBrcmoit
XapaKTepUCTUKOIA BbIAEPXKM BDEMEHU, C 3aLUMTON OT CBEPXTOKOB 1 3aMblKaHMS
Ha 3emnio (Schneider Electric)

PykoBOACTBO N0 yYCTPOWCTBY dnekTpoycTaHoBok 2019
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3.3 3awwmra noHnxaiowero TpaHcpopmaropa
aBTOMAaTM4YECKUM BbIK/IIOYaTENIEM

3aLuyTa noHWxatoLLEero TpaHchopmaTopa Bbikiioyarenem 00bI4HO UCMONb3YeTCs B BONbLUMX KOMMEPYECKHX, B17
MPOMBILLIEHHBIX 1 CTPOUTENbHBIX CUCTEMAX, N OCOBEHHO KOT/ia MOLLHOCTb TPaHC(OPMaTOpa NPEBLILLAET
800 kBA. B atux cucTtemax, pacnpeaenuTenibHbie YCTPOHCTBA U3roTOBNEHbI 13 MOAY/bHBIX 6I0KOB 1
00€eCcneymBaloT BbICOKYIO MMOKOCTb.

Kaxpplii 6510k 3alLmTLl MOXET COAEpXaTb Penie C MUTaHUeM OT KOHTPONIMPYeMOi ceT (cM. puc. B23
u puc. B24), BcneacTave Yero 06ecneynBaeTcs BoICOKWiA ypoBEHb GE30MACHOCTY 1 ONTUMU3ALINS
TpaHchopmaTopoB Toka (cM. puc. B25).

370 peLleHre 06eCneyMBaeT MHTEPECHBIE NPENUMYLLIECTBA, KACAIOLLMECS:
| 00CNyXVBaHMS;

M YNYYLIEHUS 3aLLUTHI TPAHCHOPMATOPa;

M YNYYLIEHUS CENEKTUBHOCTY C HIU3KOBOJILTHOIA YCTaHOBKOIA;

M OTCYTCTBUSA BAUSHIS MYCKOBLIX TOKOB;

W 00HAPYXEHIS HU3KMX BEIMYMH TOKOB 3aMbIKAHMS HA 3EMITIO.

Tl

Puc. B25. Pacnpenenutenbhble wutbl SM6 1 Premset BiiodatoT B ceds 3alLuTy NOHMKaIoLero TpaHchopmaropa
BbIKIIOYATENEM CBA3aHHBIM C PeNe, MOAKIIYEHHBIM K KOHTpOAMpyemoii ceTu (Schneider Electric)

Lifels ®n | Schneider
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B— HOLLKJ'IFOLIGHVIG K paCI'Ipe,ELGJ'II/ITeJ'IbHOVI CeTN CpedHEro HarpaxeHnA
3 3almTa OT NopaxeHust ANeKTPUYECKUM TOKOM,
HENCNPaBHOCTEN U HENPaBWUIbHOW PaboTbl ANEKTPOYCTaHOBOK

3.3.1 TexnHuueckoe oGcnyxuBaHne

[ina coBpPEMEHHBIX 3aLLMTHBIX PENe Tenepb NOUTH He TPEOYETCS TEXHNYECKOE 0OCNyXMBaHME, Tak Kak
OHU BKJIIOYAIOT B ce61 DYHKLMM camopmarHocTuki. OHaKo TEXHUYECKOe 0OCNYXMBAHUE NO-NPEXHEMY

B18 HeobX0AMMO i1t TOro, YTOObl IPOBEPMTH LIENY 3aLLMTLI MPY BBOAE B 3KCTUTYaTaLMIO U BHINONHSTL
nepvoguyeckue npoBepku (kaxapie 5 unm 10 ner).

3.3.2 3¢ PeKTMBHOCTb 3aLMUTbI

ABTOMATUYECKYE BBIKIIOYATENN B COYETAHNM C 3NEKTPOHHBIMM Peie 3alLMThl 06eCreynBaloT MHOXECTBO
NPEVMYLLIECTB CENEKTUBHOIA 3aLLMTHI, B TOM YUCHE:

B KOOPAMHALWMIO YCTPONCTB;

M OTCYTCTBUE BAVSIHWAS NYCKOBbIX TOKOB;

B 00OHapYXeHWe HU3KOro YPOBHS MEX(A3HOTO 3aMblKaHUs M 3aMblKaHUS! TOKOB Ha 3eMJTIO.

3.3.3 CeneKkTMBHOCTb C HU3KOBOJIbTHOI YCTAHOBKOMA

B Tex cnyyasix, KOra HU3KOBOJbTHAsA YCTaHOBKA COLEPXMUT HU3KOBOMBTHBINA BO3AYLLUHbIA ABTOMATUYECKNIA
BbIK/IOYaTENb, TO CEJIEKTUBHOCTb C aBTOMATYECKUM BbiKiioyaTenieM CH BbINoSHAETCS NIerko, npu
npaBuUbHOM BbIGOPE KPUBOIA cpabarTbiBaHus pene [is 00ecrieYeHmns CeNekTMBHOCT Mexy 3atuutamu CH
1 HH.

3.3.4 NyckoBoii ToK

Cunogoii TpaHcdopMaTop NpOM3BOAVT 04eHb DONbLLUIOI NEPEXOAHON MYCKOBOIA TOK, KOTOPbI MOXET
[0CTUraTh NUKOBbIX 3HAYEHWIA, BNAOTb 0 3HAYEHWI, KOTOPLIE NPUMEPHO B AECATH Pa3 NPEBbILLAIOT MUK
HOMMHABLHOrO TOKa 4151 MOHMXAlOLLEro TpaHcdopmaTopa, M B 25 pa3 Ansl NOBLILLAIOLLEro TpaHchopMaTopa.
970 eCTECTBEHHOE SBAIEHME, W 3aLLMTa He IONXHA CpaboTaTb. ABTOMATUYECKWIA BbIKIioaTeNb 06ecneyvBaeT
BbICOKYIO TMOKOCTb NS 0BECTIeueHs OTKIIOHEHIS ToKa NPy CoXpaHeHum TpebyeMoro YPOBHS 3aLmThl B
3aBUCUMOCTM OT BPEMSITOKOBOW XapakTepUCTUKI SNEKTPOHHOTO pene.

3.3.5 Huskas BenuumHa Toka Mexda3HOro KOPOTKOro 3aMbIKaHUs!

lMoHwxaroLwin TpaHchHOPMATOp MMEET, Kak Npasuso, 04eHb HU3KUIA NPOLLEHT HEMCMPABHOCTENA.
BOBLUMHCTBO M3 HIUX COCTABMSIOT MEXBUTKOBLIE 3aMbIKaHMS! WK 3aMbIKaHUS HA 3eMITI0. 3aMblkaHne
00MOTKM Ha MeTanNIMYecKuii kopryc Ha ctopoHe CH cnyyaetcs pexe (cM. puc. B26).

!

3amblkaHuie 06MOTKN MexBuTKOBOE 3aMbikaHue KopoTkoe 3amblkaHue Ha LUMHONPOBOAE
Ha MeTaNYecKmit BHYTPY NEPBIYHBIX 0OMOTOK pacnpesenuTensHoro yctpoiictea HH
kopnyc (<1 %) (60 %) (<20 %)

Puc. B26. Jlokanu3auus HeucnpaBHOCTU

Hanbonee pacnpocTpaHeHHbIE HEUCTPABHOCTM NP MEXBUTKOBOM KOPOTKOM 3aMbIKaHIW BO3HUKAIOT
Ha cTopoHe CH npu 10CTaTO4HO HM3KMX 3HauYeHUsX Toka K3 (B 1 — 6 pa3 Bbilue HOMUHAIBHOTO TOKA),
cM. puc. B26.

B cnyyae 3awmThl nOCPESCTBaM aBTOMATMYECKOTO BLIKIIIOYATENS], Kak TONIbKO 0OHApYXVBAETCs
owmbka, pene NoaaeT curHan Ha 6e30nacHoe OTKIIOYEHME aBTOMATMYECKOTO BLIKIHOYATENSl, N30Mpys
TpaHcdopmarop CH ot ceTn.

3.3.6 Toku 3amblKaHUS OONbLLON BENIMYMHDI

B pezkom cnyyae nMpoMcxoamT KOpOTKOE 3aMblkaHue 06MOTKM TpaHChOpMATOpa Ha METAINYECKMiA
Kopmyc, Npy KOTOPOM 3aLLuTa 0fIXHa cpaboTarhb BbICTPO. B 3TOM Cyyae aBTOMATUYECKMIA BLIKIIOYATEND
cpaboTaeT MefueHHee, YeM npeaoxpaHuTens CH, KOTOpbIi IMEET TOKOOrPaHNYMBAIOLLME BO3MOXHOCTY.
Tem He MeHee, aBTOMATUYECKMIA BbIKIIouaTeNb Oyaet oTkitouarbes MeHee yem 3a 100 mc, 1 310
[0CTaTO4HO 3PPEKTUBHO, 4TOObI M3BEXAT KakKuX-MO0 CEPbE3HBIX NOBPEXAEHUI.

3.3.7 Huskuii ypoBeHb 3aMbikalus Ha 3emnio B cet CH

B cnyyae BbICOKOrO COMPOTUBIEHMS NPU 3aMblkaHW Ha 3emiio 06MoTku CH unm rnyxo 3a3emneHHoi
HefTpanM CUCTEMbI Yepe3 COMPOTUBIEHME, BENMYMHA 3aMblkaHUS Ha 3eMTio OyAET HUXE HOMUHANBHOTO
TOKa TpaHchopmaTopa.

CoBpeMeHHbIe pesie C MUTaHNEM OT KOHTPOAMPYEMOI CETV UMEIOT YYBCTBUTENbHYIO 3ALLMTY OT 3aMbIKaHMiA
Ha 3eMJ1H0, @ Takxe 06ecreynBaloT 3GGEKTUBHOE BLIMONHEHNE JAHHON YHKLN.
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3.3.8 AnekTpuueckas ceTb 00LIEro N0JIb30BaHMS

B 06LLeCTBEHHbIX CETSIX CPEAHEr0 HAMPSIXEHNS C KONbLIEBOI TOMONOrVEN, ceTeBast OpraHn3auys
MOAKIIOYAET NPOCTeliLLMe NOBTOPSIOLLMECS MOHMXAIOLLME NOACTAHLMM, KOTOPbIE PACCPENOTOYEHDI

B 60NbLLOI reorpadnyeckoii 3oHe. MOLLHOCTb MOHMXAIOLEro TpaHChopMaTopa, Kak npasuno,
orpaHnymeaeTcs 630 KBA unn MeHbLIMM 3HayeHreM. KoMnakTHble pacrpenenuTenbHble YCTpoicTea
3aWWWThI C 3 GYHKLMSMU ONPEAENSIOTCS CETEBLIMM OpraHn3aumsMi. B aTux criyyasix 3atuuta noHWKatoLLmx
TpaHc(OpPMaTOPOB BbINOMHIETCS MOCPEACTBAM BbICOKOBOSILTHBIX NPEAOXPaHUTENEN, KOTOPLIE SBASIOTCS
ONTUMaNbHBIM PeLLeHneM (CM. puc. B27).

Puc. B27. KomnakTHoe pacnpenenuTenbHoe YCTPORCTBO C 3 GyHKLMAMU

3.4 BnokuMpoBKkK 1 00yCNOB/IEHHbIE ONepaLun

HenpaBunbHble [ECTBUS B ANEKTPOYCTAHOBKAX MOTYT MOABEPrHYTb 0BCYXMBAIOLLMIA NEPCOHAN ONACHOCTU
11 MPUBECTU K HECYACTHBIM CIy4asiM.

B kayecTBe Mepbl 3aLMTbl OT HEMPaBUIIbHBIX EACTBIIA 06CNYXMBAIOLLETO NEPCOHaNa NPUMEHSIOTCS
MexaHWU4eCcKme 1 ANEKTPUYECKIE BIIOKMPOBKU, KOTOPbIE BKIIIOYEHBI B MEXaHU3MbI 1 B LIENW YrpaBneHus
3nekTpoobopya0BaHNEM.

BnokvpoBku MOryT BbITh KNACCUOULMPOBAHDI MO ABYM KaTeropusim:

m OyHKUMOHANbHBIE BNOKMPOBKY BKIIOYEHBI B KOHCTPYKLMIO Gn1oka CH 1 npeHasHayeHbl Ajist BbINOSHEHMS
onepauuit ToNbKO B AaHHOM 6710ke. OHW, Kak NPaBuio, peanayioTcs C NOMOLLBIO CrieLMabHbIX
MEXaHWYEeCKMX YCTPOWCTB, CBA3aHHbIX C annapaToMm.

® B/I0KMPOBKM MEX[Y KOHCTPYKLMAMY YHKLIMOHANbHBIX BJI0KOB MM MEX[Y KOHCTPYKLMEN
bYHKLMOHANBHOTO 6710Ka 1 pYroro 060pya0BaHUS, Takux kak TpaHchopMaTop. BonblWMHCTBO U3 3TuX
6710KMPOBOK PEANM3YIOTCS C MOMOLLbIO KITHOYEi M OCHOBAHbI HA MPUHLIMME WX MEPefayy.

OHu MOTYT ObiTb YNyULLEHbI 33 CYET JOMOMHUTENbHBIX ANEKTPUYECKNX BIOKMPOBOK.

3.4.1 OyHKuMoHanbHbIe GNOKMPOBKM

HekoTopbie dyHKLMM 6I0KMPOBOK 06513aTENBHO BLINOMHSIOTCS B OAHOM YHKLMOHANBHOM 610ke
cornacHo craHpapty MIK 62271-200 (FOCT P 55190-2012), pacnonoxeHHOM B METATMYECKOM KOPMyCe
pacnpefenuTenbHoro YCTPOCTBA, M CRYXar A4/is NPeAoTBPALLEHMS:

| MaHI/II'IyJ'IﬂLl,I/IVI C BblKNtoyaTeniemM, BblktoHaTeNnemM Harpysku Ui KOHTakTopom, eciu COOTBeTCTByIOLI.lMﬁ
pasbeauHuTeNb He 6y,ueT HaxoAuUTbCA BO BKIKOYEHHOM, OTKHOYEHHOM MONOXEHUU UK NMONOXEHUN
3a3eMIIeHms);

M BK/IOYEHUA BbIKJTIOHATENS, BbIK/OYATEN HArpy3KKU U KOHTAKTOPA B MOOXEHUN OGCﬂy)KVIBaHI/Iﬂ, ecn
He noACcOoeanHEHbI Kakue-nmbo BCNOMOraTesbHbIe Lienu, CBA3aHHble C aBTOMATUYECKUM OTKIIOYEHNEM.

n HﬁOﬁOpOT, 6ﬂ0KVIpOBKa He [I0/1XHa I0MyCKaTb OTCOEANHEHNS BCOMOraTe/ibHbIX ueneﬁ BKJTI0YEHHOI0
annapara B noJioxeHnu OGCﬂy)KVIBaHVI‘iI.

KOHKpETHbIE AONONHUTENbHBIE GIOKMPOBKM MOTYT ObITh 3a[1aHbI N0O30BATENSIMM NPU HEOOXOAUMOCTI
cOBMI0AEHNS UX MpaBI SKCTUTyaTaLyK, Hanpumep:

M pa3speLLeHue Ha OTKpbITUe kabenbHoro otceka CH, TONbKO ecnn BbIKIKOUaTENb HAXOAUTCS B
OTK/KOYEHHOM NONOXEHUM U 333EMJTEH.

[Doctyn k otcexy CH TpebyeT onpeaeneHHoro KonmMyecTsa onepawyii, KoTopble [OMKHbI IPOBOAUTLCS B
3apaHee onpefieNneHHoM nopsiake. [s Toro 4to6bl BEPHYTL CUCTEMY B MPEXHEe COCTOSIHME, HEOOXOANMO
BbINO/HUTL OnepaLyn B 06paTHOM Nopsiake.

OnpepeneHHble NPOLEAYPLI M MHCTPYKLMW MOTYT TakKe rapaHTMpOBaTh, YTO OMEPALMK BLINONHSIOTCS B
NPaBWIbHON NOCNEA0BATENLHOCTH.

CnepoBatenbHo, AocTyn k otcekaM CH MOXeT BbiTb NoMy4eH Npy NOMOLLM ynpaBeHns 610kMpoBKamm
60 NPV NOMOLLY ONpPefEeNeHHbIX MPOLEAYP.

Pa36nokmpoBka 0TCEka MOXET OCYLLECTBASITLCS TOMLKO C MOMOLLBI0 MHCTPYMEHTOB, ECIM IOCTYN K HEMY
He SBNAETCS HeOOXOAMMBIM [1/1s1 HOPMAJTBHOI 3KCTTyaTaLyy 1 TEXHUYECKOr0 0BCTyXUBaHWUS pacnpeaenu-
TeNbHOMO YCTPOCTBA. B MPOTMBHOM Ciyuae, OH MOXET ObiTb 3anpelLieH 6o HeBO3MOXeEH (cM. puc. B28).
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B - I'IouKmoqume K pacnpegenMTeanoM CeTN CpedHEro HarpaxeHnA
3 3almTa OT NopaxeHUs ANeKTPUYECKUM TOKOM,
HENCNPaBHOCTEN U HENPaBWUIbHOW PaboTbl ANEKTPOYCTaHOBOK

Tun poctynHocTH Bo3moxHocTH socTyna Onucanue

BrokupoBKa ynpasniens | OTKPLITYe ANA HOPMANIbHOT BKcraTauu | JICTYN K OpraHam ynpassieHus

V1 TEXHUHECKOTO 0BCAYXMBaHUS, HAMDUMED, | OTPaHUYMBAETCS CaMOVi KOHCTPYKLVEH
A9 3aMeHb MPeroXpaHyTenedi. pacripesenuTensHoro yCTpoiicTea, To
B20 €CTb BCTPOEHHIE B3AUMOBOKUMPOBKN
MPEOTBPALLIAIOT HECAHKLMOHUPOBAHHOE
OTKpbITHE.

Ha ocHose npovesypbl OTKpbITUE 151 HOPMALHOM AKeryaTaumy | KOHTPOSb JOCTYNa OCYLLECTBASETCS

WM TEXHUYECKOTO 0BCTYXMBaHMS, 1OCPEACTBOM OMPeeNeHHo npoLeaypbl,
Hanpumep, A1 3aMeHbl NPEOXPaHNTENei. | ONMCaHHOM B MHCTPYKLMM 1S NepcoHana,
B COYETAHUM C BNOKMPYIOLLMM YCTPOCTBOM

(3amkom).

C nomolwbio OTKpbITVE NPY BHELUTATHOM CUTYaLWK, JlocTyn BO3MOXEH TOMLKO C MOMOLLBI

VHCTPYMEHTOB Hanpumep, s NpoBepky kabenen CrIeLManbHOro MHCTPYMEHTA [1sh OTKPLITIS,
npoLielypa ON1caHa B MHCTPYKLMK Anst
nepcoHana.

OtcytcTare AocTyna OTKpbITUE OTCEKA HEBO3MOXHO, TaK Kak MOXET MPUBECTM K €ro NOBPEXAEHMI0. 310

OTHOCUTCS! B OCHOBHOM K OTCEKaM C ra3oHarnonHEHHbIMM YCTPOCTBaMM 11 0G0PYA0BAHIO C
3nera3oBoil u3onsumeit. Takve pacnpeenuTenbHbie YCTPOICTBA He TPEOYIOT TEXHUYECKOro
06CYXMBAHUS 1 UM He TPEGYIOTCS CrieLvabHbIe KIMMATUYECKUE YCIIOBIS.

Puc. B28. Tunbl focTyna B 0TCEK

3.4.2 B3aumo6nokupoBka yCTPoMCTB KIIO4OM

Mpy B3aMMOGIOKMPOBKE YCTPONCTB, PACTIONOXEHHBIX B PA3NMYHBIX yHKLMOHANbHBIX Giokax CH, a Takxe,
HanpvmMep, GYHKUMOHAIILHOrO G/10Ka M MOHMXAIOLLEro TPaHCHOPMATOPA MCMOML3YETCS NPUHLMI Nepeaady
Kioya.

MPMHUMM OCHOBAH HA BO3MOXHOCTI NEPEAAYM OAHOIO WM HECKOMbKX KIIoYei (683 KOTObIX HEBO3MOXHO
BbINOHUTH T€ WM WHbIE OMEPaLVK) TOALKO NPY BLINOJHEHUM OMPeAeseHHbIX YCroBMiA. Hanpumep, 3anpet
WM PasPeLIeHIe Ha PAGOTY OHOMO MM HECKOMBKUX KITOYEiA. STU YCNOBMS MOXHO KOMOMHUPOBATL

B YHUKa/bHbIE UM 00S13aTENbHbBIE MOCTIEA0BATENbHOCTH, TakMM 0GPa3oM rapaHTUpys 6e30MacHOCTb
nepcoHana v 06opya0BaHNS NYTEM HEAOMYLLEHNS OLMBOYHBIX ASCTBMIA NepCoHaa.

MpumeyaHme: BaXHO NPOLyMaTh Cxemy GIIOKMPOBKM YCTPOIACTB Ha CTaMM NPOEKTUPOBaHMS
MOHVXAIOLLEN NOACTAHLMM. Takum 06pa3oM, 06opyaoBaHie GyaeT U3roTOBIIEHO M YCTaHOBIIEHO
NpaBusIbHO, C 0GeCrieYeHneM COBMECTUMOCTH KIIOYe 11 YCTPOVACTE GIOKMPOBKY.

3.4.3 HenpepbIBHOCTb 3KCNNyaTaLUN

KaTteropus notepu HenpepbiBHOCTM 3kcrtyaTauum: LSC (cM. puc. B29 n puc. B30)
Kateropus, ycTaHaBnuBaroLLas BO3MOXHOCTb COXPaHsiTb OTCEKM 1/unu GYHKLMOHANbHbIE BNIoKM NoA,
HaNPSXKEHNEM MPY OTKPLIBAHWM OTCEKA IMaBHOM LIENu.

Cranpgapt MK 62271-200 (FOCT P 55190-2012) onpepnensiet YeTbipe kateropui notepy HenpepbiBHOCTY
akcnnyataumm: LSC1, LSC2, LSC2A, LSC2B.

Kaxpas kateropus onpenensier, kakue oTcek u/unm GyHKLMOHaNbHbIE 610KM 0CTaloTCS Mof,
HanPSHKEHNEM, ECTIU OTCEK TTaBHOM LIENK OTKPLIT B JAHHOM YHKLIMOHANIBLHOM Broke.

[ng pacnpeaenuTenbHbIX YCTPOUCTB C OAHOI CUOBOI LUMHON NPUMEHNMbI CIELYIOLLME ONPEeaeNeHus:
= OyHKUMOHaNbHLIA 610K LSC1
®yHKUMOHANbHBIA BNI0K MMEET OMH MW HECKOMBKO OTCEKOB W HE NMpeAHa3HayeH ans obecreyeHns
HEMNpepLIBHOCTI 3KCyaTaLmn Npy NPOBELEHN TeXHUYecKoro obcnyxmsaHus. Moxet notpebosarbcst
MONHOE OTCOEAVHEHWE PAaCTPeAeNUTENbHOMO YCTPONCTBA OT CUCTEMbI W CHATUE HANPSXKEHUS 10
OpraHu13auum A0CTyrna BHYTPb 060M104KY.
m OyHKuMOHaNbHLIA 610k LSC2
DyHKLVMOHANbHBIN 60K, MMEIOLLMIA JOCTYMHbIE OTCEKM, KPOME 0TCEKa COOPHBIX WIH. MpK OTKPLITOM
NobOM 0CTYNHOM OTCeke B GYHKLMOHANBHOM B110Ke BCe Apyrie GyHKLMOHaNbHBIE 6110KM OCTaIOTCS Nnog,
HanpskeHreM 1 paboTatoT B HOPMAbHOM PEXMME.
Mpumeyanue: PasnuyaioT ABe NoArpynnbl GyHKLUMOHANbHOMO 6noka LSC2 — LSC2A u LSC2B.
= OyHKuMOHaNbHLIA 610k LSC2A
DyHKLVOHANbHBIN 60K, B KOTOPOM NPY OpraHn3aLym JOCTyNa K KOMMOHEHTaM OIHOrO YHKLIMOHANBHOTO
6noka Apyrue dyHKLUMOHaNbHbIE 60KM pacnpefenuTenbHoro YCTpoicTBa MOMYT NPOAOXaTh pabotarb.
= OyHKuMoHanbHbI 6ok LSC2B
DyHKLVOHANbHBIN 60K, B KOTOPOM NPY OpraHN3aLym JOCTyNa K KOMMOHEHTaM OIHOrO (YHKLIMOHANBHOTO
6n0ka apyrue $yHKLMOHaNbHbIE 6NOKW pacnpefen TenbHoro YCTpoicTBa MOryT NPOA0IXaTh pabotars, 1
BXO/ISILLIE BbICOKOBO/IbTHbIE Kabenu yHKLMOHaNbHOro 610Ka, K KOTOPOMY OpraHU3yeTcs AoCTyr, MOryT
0CTaBaThCs NOJ, HANPSKEHMEM. ITO 03HAYAET, YTO MMEETCS! TOYKA OTCOEMHEHUS

= 11 OTENEeHMs KOMMYTALMOHHOTO YCTPOIACTBA OT kabens.

Puc. B29. Mpumep CTPyKTYpbl GYHKLMOHANBHOTO BII0Ka C OTCEKamu,
TNOAEPXMBAIOLLETO HEMPEPBIBHOCTb 0BCTYXMBAHNS

. . PykoBOACTBO MO yCTPOIACTBY 3nekTpoycTaHosok 2019
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3 3almTa OT NopaxeHust ANeKTPUYECKUM TOKOM,
HENCNPaBHOCTEN U HENPaBWUIbHOW PaboTbl ANEKTPOYCTaHOBOK

KommeHnTtapum
LSC1 Korpa kakoii-Hubyab 0TceK byHKUMOHANbHOMO [locTyneH 0auH UK HEeCKOMbKO OTCEKOB B
610Ka LUMHOMPOBOAA M OAWIH WA HECKOMKO APYIX paccmaTpvBaeMoM (yHKLMOHabHOM 6ioke
dyHKUMOHanbHbIX 610k0B KPY A0mXHLI GbiTb 06€CTO4EHI 82 1
LSC2 Korpa oTkpbITast WmHa KaGenbHOro 0Tcexka MOXeT JlocTyneH TONbKO OTCEK MOAKIOYEHNS B
0CTaBaTLCA N0Z, HANPSIXEHVEM, U BCE OCTASIbHbIE paccMaTprBaeMoM (yHKLIMOHAbHOM 6ioke
YHKUMOHANbHBIE 6I0KM PacTPenenuTeNbHOr0 YCTPOACTBa
MOryT paboTarb HOpMasbHO
LSC2A COOpHbIE LUKHBI MOTYT 0CTABATLCS MOL, HAMPSXEHUEM, [loCTyMHbI HECKONBKO OTCEKOB B
Koraa ntoboi Apyroit JOCTYMHbIi 0TCEK OTKPLIT. Bee paccMaTpvBaemMoM (GyHKLMOHANLHOM 6nioke
OCTasbHble GYHKLMOHANbHBIE B0KM PacnpeaenuTensHOrO
YCTPOWACTBA MOTYT NPOAONXATb paboTaTb B HOPMAbHOM
pexvmMe
LSC2B CoeyHeHs BXOASLLMX BbICOKOBONLTHBIX kabenei n Jl0CTYMHbI HECKONbKO OTCEKOB B
COOPHBIX LUMH MOTYT OCTaBaTLCS NOJ, HANPSIXEHWEM, KOTZa | paccMaTpvBaeMoM (GyHKUMOHANLHOM 6rioke
NtoBON Apyroii [OCTYNHbIN OTCEK OTKPLIT. Bee ocTanbHble
YHKLUMOHaNbHbIE 6NOKM pacnpenenuTenbHoro yCTpoiicTea
MOrYT NPOZONXaTh paboTaTb B HOPMANbHOM peX1Me

Puc. B30. Onpeaenexus BO3MOXHbIX BUAOB MOTEPU HENPEPLIBHOCTM KCTyaTaLmm

3.4.4 BnoKMpPOBKM Ha NOACTAHLUAX

Mpumep GyHKUNMOHANBHBIX GNOKUPOBOK, BCTPOEHHBIX B OTAEJbHbIE (GYHKLMOHANbHBIE O/10KM
B BoikiiouaTtenb Harpy3ku 3aMKHYT: IBEPb A0MKHA ObiTb 3aKPbITa, @ BbIKIIOYATENb 3a3EMITEHNS| PASOMKHYT
B Bbiknioyatenb B NOSOXEHUM 3a3eMIEHNS!: ABEPb JOMKHA ObiTb 3aKpbITa U CBSI3aHA C aBTOMATMYECKUM
BbIKJIIOYaTeNEM, BbIKIIOYATENb W / UV U30NMPYIOLLMIA annapaT Pa3oMKHYT

m JlocTyn K JOCTYNHOMY OTCEKY: COOTBETCTBYHOLLMIA aBTOMATUYECKUIA BbIKNIOYATENb, BLIKNKOYATENb M / UMK
130/MPYIOLLIEE YCTPOICTBO OMXHbI ObiTb PA3OMKHYTbI, U BLIKIHOYATENb 3a3EMIIEHNS 3aMKHYT.

Mpumep pyHKUMOHANBHBIX GNOKUPOBOK, BKIIIOYAIOLMX B CE0St HECKONBKO (PYHKLIMOHANbHBIX
6510K0B N oTAENbHOro 06opyAoBaHmua (cM. puc. B31)

[laBaitTe pacCMOTPUM MOHMXAOLLMIA TPAHCHOPMATOP, NOCTABASEMbIiA C GYHKLIMOHANbHBIM 610koM CH,
BKJTIOYas:

M BbIKJIIOYaTeNb Harpysky;

m Habop NpefoXpaHuTenel CPESHEro HaNpSIXeHNs

M BbIKJIOYaTeNb CETU 3a3EMIIEHMS.

TpaHchopmMaTop YCTaHOBIEH B CrELMabHOM LKkady.

[JlocTyn K NoHUXatoLLeMy TpaHchOPMATOPY paspeLLaeTest Npu COBMOAEHUN CREAYIOLLMX YCNOBHIA:
W BblKJlioyaTenb Harpyaku CH oTkmioueH;

M 3a3emJieHmne Ha cTopoHe CH BKJTIOYEHO 1 3aMKCMPOBAHO BO BKIKOYEHHOM MOJIOXEHMM;

W aBTOMATMYeCcKuii Boiknoyatenb HH otknioyeH n 366110KVIp08aH B OTK/1I04EHHOM MONOXEHUN.

Tpebyemasi nocnefoBaTeNbHOCTb ONepaLyii, Npy COBI0AEHNM KOTOPOIA rapaHTUpYeTcs 6e30MacHOCTb:

m Lar 1: OTkn0uMTe HU3KOBONBTHBIN BLIKIIOYATENb U 3aUKCHPYIATE €ro B OTKITIOYEHHOM MOMIOXEHUN
kmoyom O. Kntou O npu atom pasbnokupyetcs.

m LWar 2: OTkniounTe BbICOKOBOMLTHBIN BblK/t0YaTeNb. [pOBEpbTE, YTO MHAMKATOPbI HANMYMS HANPSKEHNS]
He ropsT, KOrfia BbICOKOBOMBTHBIN BbIK/IOYATENb OTKIHOUEH.

m LWar 3: 3amkHute nepekntoyatens CH Ha 3a3eMneHne 1 3aduKCUpYIATE ero B 3aMKHYTOM MOMOXEHNN
Kknoyom S. Kriou S npu 3ToM pasénokupyercs.

m Lar 4: Kntoy S no3BonsieT 0TkpbITh ABEPb TPaHCHOPMATOPHOIA gueiku. Korfa ABepb OTKpbITa, KiioY S
3a6110KMPOBaH.

BoccTaHoBNEHME NUTaHUS HAa pacnpenenuTenbHoM Lte HH npon3soauTcs ¢ BhINONHEHEM 06paTHoM
NoCNenoBareNbHOCT OnepaLmm:

m War 1: aBepb wkada TpaHcdopmaTopa 3akpbiTa.

m LWar 2: 3asemnsitowumit Boikiodatens CH pasomKHyT.

m LWar 3: pasbeauHuTenb Harpyaku CH 3amKHyT.

m Llar 4: agromatnyeckuit Bolkniodatenb HH 3aMKHyT.

B cetsix HH HekoTopble HaumMoHanbHbIE MpaBiia TPEBYIOT HaM4Ns CUCTEMbI 3a3EMITEHNS! B KAYECTBE
BPEMEHHOTO MM NOCTOSIHHOTO YCTPOACTBA 1 6e30nacHoil paboTbl TPaHCHOPMATOPOB, U COBANHEHNE C
3a3EMJIEHNEM [I0KHO ObITb MHTErPUPOBAHO B PaMKax MpoLieaypbl 61I0KMPOBKM.

PykoBOACTBO N0 yYCTPOWCTBY dnekTpoycTaHoBok 2019 . .
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pacnpepenuTenbHoro ycrpoiictea HH. HU3KOBONBTHBIN BbIK/IIOYATENIb PA3OMKHYT U 3aPMKCMPOBaH.
Bbikntoyatenn Harpy3ku CH 3aMkHYT. ABTOMaTH4eCKuiA 3aseMnfoWwmii BbIKNOYaTelb Pa30MKHYT U 3apUKCUPOBaH B
Bbikntoyatenb HH 3amkHyT. Boiknioyatenb cetu pa3oMKHYTOM nosioxeHuu. Koy O pa36nokmpoBaH, Koy S

3a3eMJIeHUsl Pa30OMKHYT U 3a0/IOKMPOBaH B Pa30MKHYTOM  3a6JI0KMpOBaH.
nonoxexuu. Kniou O 3abnokupoat. Kniou S
3a610KMUpOBaH.
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LLar 2: Boiknioyatesib Harpy3ku pasoMKHyT. LLlar 3: BbikiloyaTenb Harpy3ku pasoMKHYT.
Hn3KOBONLTHBIN BbIKNIOYATENb PA3OMKHYT U Hu3KOBONBTHBIN BbIK/IIOYATENb PA3OMKHYT U 3aPMKCMPOBAH
3apUKCUPOBaH B Pa30MKHYTOM COCTOSIHUM. B Pa30MKHYTOM COCTOSIHMM. 3a3eMNSIOLLMIA BbIKIIOYaTE b
3Sasemnsiowwuii BoiklouaTenb pa3énokuposaH. Knioy O 3aMKHYT 1 3a6nokupoeaH. Kniou O 3a6nokupoBaH, ko4 S
3a0N10KMpOBaH, KoY S 3a6/10KMPOBaH. pa36noKMPOBaH.

0603Havenns

[Cl= Kniou otcyTeTayer
Krioy pa36nokuposan
[®F Knioy 3a6rokupoan
—

Maxenb nnm fsepb

LLar 4: BoiknioyaTtenib Harpy3ku pa3oMKHYT.
H13KOBONLTHBIN BbIKNIOYATENIb PA3OMKHYT U
3apUKCUPOBaH B Pa3OMKHYTOM COCTOSIHUM.
3Sazemnaiowwuii BoIKIIOYaTENb 3aMKHYT U 3a0/10KMPOBaH,
ABepb B TpaHC(HOPMAaTOPHbIiA 0TCEeK OTKpbiTa. Kniou O
3a0/10KMpOBaH, KoY S 3a6/10KUPOBaH.

Puc. B31. Mpumep cuctembl B3aumHoii 6nokuposki CH / HH

PykoBOACTBO N0 YCTPOWCTBY dnekTpoycTtaHoBok 2019
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B— HOLLKJ'HOL-IeHVIe K paCHpe,l]‘eJ'II/ITeJ‘IbHOVI CeTN CpedHEro HarpaxeHnA
4 TloacraHumsa noTpedbutens ¢ y4eTom Ha ctopoHe HH

4.1 Onpepenexue

MoacTaHums noTpedutens (aboHeHTa) C Y4ETOM SHEPTW Ha CTOPOHE HI3KOTO HANPSXEHWs NPeACTABNAET
€060/t 3NEKTPOYCTAHOBKY, NOACOEANHEHHYIO K CUCTEME NEKTPOCHAGXEHNS C HOMMHAIbHBIM HaNPSXEHNEM
1-35 kB, ¢ 0HMM MoHMXatoLMM TpaHChOpPMATOpoM, 00bIYHO He Gonee 1250 KBA. B23
Bce CocTaBHbIe YacTV NOACTAHLMN PACTIONAraloTesl B OIHOM NOMELLEHIM, KOTOPOE HaXOAUTCS B yXe
CYLLECTBYIOLLEM WA B CTIELMAILHO MOCTPOEHHOM 3[1aHIM UM OTAENbHBIX MOZYIbHBIX 30aHMSX.

4.2 OyHKuMM noaCTaHUUM NOTPeOUTENs C yyeTom
Ha cTopoHe HH

4.2.1 MopknioyeHue K BbICOKOBOJIbTHOM CETH

MonkntoueHe K BbICOKOBONLTHOMN CETU MOXET ObITb BLIMONHEHO:

M 10 OIHOMY Kabesio Unu o BO3AYLLUHON IMHWM 3NEKTPONepeaay;

M 4yepes [1Ba BbIKIIOYaTeNs Harpy3ku C MEXaHYeCKOoN B3aMOBNOKMPOBKOIA, MOAKIIOYEHHBIX K 1BYM
kabensm oT Ay6nnpyloLwLMX TMHUIA NUTAHWS;

M yepe3 [1Ba BbIKNIOYATENs Harpy3Ki pPacrpeaenuTeNbHOr0 YCTPOCTBA KOMbLIEBOI CXEMbI.

4.2.2 MoHuxawowmii TpaHcdpopmartop

Tak kak ucnonb3oBaHue TpaHchopmatopos Ha ocHose MXE (nonuxnopupoBaHHoro GudeHuna) 3anpeLeHo
B DOMBLUMHCTBE CTPaH, NPeAnoYTUTENbHBIMU SBASIKOTCS:

M MacnsHble TpaHchOPMAaTopbl NS NOACTAHLMIA HAPYXHOI YCTAHOBKM;

B cyxue TpaHchOPMATOopbI C INTON N30SLMEN ANs BHYTPEHHEN YCTAHOBKM, TO €CTb B MHOTO3TaXHbIX
3[aHNAX, 0OLLECTBEHHBIX MOMELLEHUAX U T.10.

MecTHble npasuna Onpeaensior, rae MCNonb30BaHNe TPAHCHOPMATOPOB C NUTON M30ASLMEN SBNSETCS
0093aTe/bHbIM.

4.2.3 UamepeHue

BONbLIMHCTBO TapudHbIX MNAHOB YYUTLIBAIOT NOTEPYW B MOHMXAIOLLMX TPaHCHOPMATOpax.
XapakTepucTiku u MectoHaxoxaerne TH v TT, npeaHasHayeHHbIX 415 USMEPEHUS! JOMXHbI
COOTBETCTBOBATb TPEOOBaHNSIM SHEProcHabxXaloLLeit OpraHM3aLmi.

M3mepuTenbHble TpaHCPOPMATOPbI TOKA, Kak NPaBuio, YCTAHOBMEHbI B IHENKY PacpeaennTensHOro
YCTPOICTBA CMOBOMO TpaHcdopMaTopa Ha cTopoHe HH, B kauecTse anbTepHaTMBLI, OHW MOTYT ObiTb
YCTaHOBNEHbI B OTAENbHOI sueiikut B MPLL,

Slyeiiku, B koTOpbIX OYAyT pasmeluatbes TH v TT, kak npaBuno, oneyaTbiBalOTCs 3HeprocHabxatoLLei
OpraHu3aumeii.

CHETYMKM YCTaHOBNEHBI B CMIELMANBHOM LUKady, JOCTYMHOM 3HEprocHabxaloLueit opraH13aLuy B nioboe
Bpewms.

4.2.4 MecTHble aBapuiiHbie reHepaTopbl

ABapuiiHble reHepaTopbl B PEX1ME 0XWaHIs NpefHas3HaYeHbl AN NOAAEPXaHWUS MUTaHWS OCHOBHBIX
Harpy3ok B Cly4ae 0Tka3a CETEBOr0 MUTaHWS.

MoACTaHLMM C YYETOM Ha CTOPOHE HI3KOTO HANPSHKEHMS MOTYT BbIKIIOYaTb B Ce0Si OfIH aBapuiiHbIi
reHepaTop, MoAKMoYeHHbIA K WwiHaM HH raBHOro HU3KOBOILTHOMO PAcTPEAENUTENBHOrO WHTa.
MotwHocTb reHepatopa MOXeT ObiTb paccumTaHa Ha NoTPE6NSIEMYIO MOLLHOCTb BCEM YCTAHOBKM UN TOKO
ee yacTu. B atom cnyyae cuctema copoca Harpyaku AomkHa ObiTb CBSI3aHa C reHepaTopoM. Harpysku,
Tpebytowme GecnepeboiiHoi paboTbl, TakXe MOryT ObiTb CrPYNNMPOBAHbI HA BbIAENEHHOI COOPHOIA LNHe
HH (cm. puc. B32).

Nctounmk GecnepeboiiHoro nutanms (MBI) moxeT 6biTb 406aBnEH Npu He06Xx0AMMOCTH Ha ypoBHe HH,
4TOObI M3BEXATh UCHE3HOBEHUS HAMPSIXEHNS HA BPEMSI 3anycka aBapuiiHOrO reHeparopa.

CH ABaPUIHbIiA

I WCTOYHWK NUTAHWSA
OcHoBHas

CeTb NUTaHusa ((?

@ ) HHoas \02

4 £ 3R IR
) 1l
9nexTpo-

| MIPUEMHIKA
nepeoit
Kareropum
L)

KpuTnyeckue Harpysku

Puc. B32. ABapuiiHblii reHepaTop Ha CTOPOHE HIU3KOrO HanpsXeHms
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4.2.5 KonpeHcatopbl

KoHpeHcaTopbl npeaHasHayeHb! s Noafepxatis koadduumneHTa MOLLHOCTI YCTaHOBKM Ha YPOBHE,
onpefeneHHoM aHeprocHabxatoLueii opraHu3aumeit. KonpeHcatopHble 6atapem noakniovatotest k IPLL, n
MOTYT 6bITb CTATUYECKUMM WAIW PETYIMPYEMBIMI C ABTOMATUYECKM MEPEKIIIOYEHNEM CTYMEHeA.
CmotpuTe rnay L «<KomneHcaums peakTMBHOI MOLLHOCTM M GUALTPALMS FAPMOHMK».

4.2.6 TnaBHbiii HU3KOBOJLTHBIV pacnpeAeNUTENbHbINA WUT

MoHwxatoLmiA TpaHchOPMATOpP NOAKIIOYEH K IMAaBHOMY HU3KOBOJILTHOMY PACTPEAENUTENbHOMY LUMTY,
060pyn0BaHHOMY OBLLMM BLIK/IHOYATENIEM HA CTOPOHE HUKOTO HAMPSKEHWS!:

= O6Las 3almTa YCTAHOBKM HU3KOMO HAMPSKEHWS.

= 06Las 30N Lieneii HU3KOrO HaMpsXeHWs B COOTBETCTBUM C NPABUNIAMI 3aLLMTI JUL, PAbOTaoLuX
B 3/IEKTPOYCTAHOBKAX.

= 3awyTa noHMXaloLero TpaHchopmaTopa oT neperpysky.

[ing Toro 4To6bl COOTBETCTBOBATH TPEOOBAHWSIM B3aMMOBOKVMPOBKY, YKa3aHHbIM B MyHkTe 3.4,
ABTOMATUYECKWIA BIKIIKOYATENb AOMXEH ObiTb 060PYL0BAH HABECHBIM 3aMKOM Ast €ro G7I0KMPOBKY B
OTK/IH04EHHOM MOJIOXEHUN.

4.2.7 YnpolwieHHaa cxema 3N1eKTPUYECcKOii cetn

Cxema (puc. B33) nokasblaer:

B PaznnyHble cnocobbl MOAKIIOYEHNS MOHUXAIOLLEN MOACTAHLMM AN IUTaHUs noTpebuTeneit:

[ MNnTtaHme no OfHON MHUK

[J MuTaHme no OAHON NMHUK (C NPEAYCMOTPEHHBIM PACLUMPEHNEM A0 KOMbLIEBOV CXEMbI MUTAHWUS WK MO
LIBYM JINHUGM)

O lMuTaHme no ABYM NMHUAM

O TeTns unm KonbLieBasi Cxema NUTaHns

B 3awMTa NOHMXAOLLEro TpaHchopMaTopa C MOMOLLbIO BLIKIKOUATENS HArPY3KM U aBTOMATUYECKOr0
BblKJIlOYaTens

M Yyet aHeprum Ha ctopoHe HH

M [NaBHbIi pacnpeaenvTENbHbIA WNUT

4.3 Bbi6op o6opynoBaHus HH
(oOpatutecsk k paspeny 6)

060pynoBaHue CPeAHEro HaNPSXeHWst I0/XXHO COOTBETCTBOBATh EVCTBYIOWMM CTaHaapTaMm MOK u
MECTHbIM MpaBuiaM.

060pyoBaHNe CPELHEr0 HAMPSXXEHWS OMKHO ObITb BLIOPAHO B COOTBETCTBUM C 3NEKTPUYECKAMY

11 9KONIOrNYECKVMI MapaMeTpamu, COracHO HOPMATUBHBLIM JOKYMEHTaM Tex Chep, B KOTOPbIX
npeanonaraeTcs aKCnyaraums.

PykoBOACTBO N0 YCTPOWCTBY dnekTpoycTtaHoBok 2019
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CucTema aneKkTpocHabxeHns
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Puc. B33. MoacraHums notpebutens ¢ y4etom Ha ctopoHe HH
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5.1 Onpepenenune

MoacTaHums notpebutens ¢ y4eToM Ha ctopoHe CH npeacTaBnser coboii aNeKTPOYCTaHOBKY,
NOACOEAVHEHHYIO K CETW NUTaHNS C HOMUHAbHBIM HanpskeHnem 1-35 kB, koTopas MOXET COCTOSTb:
M V13 04HOr0 NOHMXAIOLLEro TpaHchopMaTopa MOLLHOCTLIO CBbille 1250 KBA

M /13 HECKOMBbKMX MOHUXAIOLMX TPAHCHOPMATOPOB

M /13 0AHOM UM HECKOMBKIX NMOHWXAIOLLMX NOLCTAHLMIA

OpHonMHeHas cxeMa 1 pacrosoxXeHne NoACTaHLMM NoTpeduTens ¢ y4eToM Ha cTopoHe CH 3aBucaT ot
CJIOXHOCTM YCTAHOBKM M HANUYKS BTOPUYHBIX MOACTAHLWIA.

Hanpumep, NoACTaHUMS MOXET:

M HaX0AMTLCS B OAHOM MOMELLEHUN, B KOTOPOM Pa3MELLAIOTCS BbICOKOBOMIbTHOE PACTIPeaEnUTeNbHOe
YCTPOVICTBO 1 M3MEPUTENbHBIE NaHENM, a Takxe TpaHCHOpPMaTop(bl) W raBHble pacnpeaenuTeNbHbie
ycrpoiictea HH;

M COCTOSITb M3 OZHOTO MAIM HECKOJbKWX TPAHCHOPMATOPOB, KaXAbIA U3 KOTOPbIX AOMKEH ObiTb YCTAHOBNEH
B ONMPeAEeNeHHOM MOMELLEHH, BKIIOYaioLLeM B ce6s COOTBETCTBYIOLLMIA [NABHbIA HU3KOBOMBTHbIN
pacnpefenuTesbHbIA WT;

M CHabXaTb NUTAHNEM OIHY WIW HECKONLKO BTOPMYHBIX MOHXAIOLLMX NOACTAHLMIA.

5.2 ®yHKuuM NoACTaHLMM C Y4eTOM Ha cTopoHe CH

5.2.1 MopaknioyeHue K BbICOKOBOJIbTHOW CETH

MoAKII04EHHE K BLICOKOBOSILTHO CETU MOXET GbiThb BbIMONHEHO:

M 110 0AHOMY KaGenio u BO3AYLLIHOM MHNK;

m yepe3 fiBa Huaepa ¢ ABYMs MEXaHUYECKMMM B3aMMOBNOKMPOBKAaMI BbIKIIIOYaTENel Harpysku;
W yepe3 [1Ba BbIK/IH0YaTeNs HarpyaKi KObLEBOM IMHIM.

5.2.2 Mouuxaiowme TpaHchopmaTopbl U BHYTPEHHEE pacnpeaeneHne
Ha cTtopoHe CH

Kak v B noacTaHumsx ¢ y4eToM Ha cTopoHe HH, BO3MOXHO NpUMEHeHNe MaCASHbIX U CyXuX
TpaHchOpMaTopOB € COBMIOLEHNEM TEX Xe NPABUI YCTaHOBKM.

Mpu yCTaHOBKE HECKOMBKMX MOHUXAIOLLWX TPAHCHOPMATOPOB HAMPSKEHNS 1 / AN BTOPUYHBIX
MOHMXAIOLLWMX NOACTaHLMIA TpeByeTCs BHYTPEHHsIS pacnpeaenutenbHas ceTb CH.

B cootBeTcTBUM C TPEOYEMBIM YPOBHEM HALLEXHOCTU AneKTpocHabxeHus ceteit CH k TpaHcdopmatopam 1
BTOPVYHBIM NOACTAHLMSAM MOTYT ObiTb BbINOSHEHDI CRIEAYIOLME NOAKIIOYEHNS:

M NyTEM NPOCTHIX PaAUabHLIX GUAEPOB, NOAKMIOYEHHBIX HEMOCPEACTBEHHO K TpaHcpopMaTopam nin
BTOPWUYHBIM MOACTAHLMAM;

M 110 OZIHOM WM HECKOMBbKIM KOJbLIEBBIM CXEMAM, BKITI0Yash BTOPUYHLIE MOHKAIOLLME NOACTAHLMN
(puc. B10);

m 110 aybavpyiouwm duaepam, NUTAOLMM NOACTaHLNN.

B ABYX NoCneaHmx peLienmnsix B GpyHKLMOHANbHLIX 610Kax pacnpenenurenbHbix Wutos CH, pacnonoXeHHbIx
Ha KaXz0N BTOPMYHOIA MOACTAHLIMM, YCTAHABAMBAIOTCA NO 2 BBIKNIOYATENS HArPY3KW 151 NOAKIIOHEHNS
MOLCTAHLMM K BHYTPEHHel pacnpepenutenbHoit cet CH 1 no 1 610Ky 3aluuTsl Ans Kaxaoro
TpaHcdopmaTopa, YCTAHOBAEHHOrO HA MOACTaHLMN.

YpOoBEHb HAIEXHOCTM MOXET ObiTb NOBBILLEH 3a CYET UCTIONb30BAHMS IBYX TPAHCHOPMATOPOB,
paboTatoLLyx napannenbHo MM PacnoNoXeHHbIX B CABOEHHOM KOHDUIypaLmu ¢ CUCTEMON
aBTOMATM4ECKOr0 MEPEKIIOYEHMS.

He pekomeHayeTcs UCnob30BaTh NOHMXANOLLME TPAHCHOPMATOPbI HAMPSKEHNS MOLLHOCTBIO BbILLE
2500 kBA BBUaY:

M BbICOKMX YPOBHEN TOKA KOPOTKOTO 3aMblkaHus, reHepupyembix B PLL;

B 6O”bLIOrO KONNYECTBA KAabeNei HN3KOro HaNPSHKEHMS, HEOOXOAUMBIX A5 NOAKIHOHEHNS!
TpaHchopmaTopa K pacnpenenutensHomy Wty HH.

5.2.3 U3amepenune

XapakTepucTUKM 1 PacronoxeHue TPaHCHOPMATOPOB TOKA U HANPSKEHWS], NPEAHA3HAYEHHbIX ANs
13MEpPEHUs [I0MKHbI COOTBETCTBOBATL TPEDOBAHMSIM TOYHOCTY U3MEPEHHIA.

TpaHcdopmaTopbl HANPSKEHUS U Toka 00bIYHO YCTAHABNMBAIOTCS B BbICOKOBOILTHOM PACTpeneuTeNbHOM
wyre.

BbigieneHHblii GpyHKLUMOHabHbIN BI0K B GONBLIMHCTBE Cy4aeB HEOBXOANUM [i1st YCTAHOBKM TPaHC(HOPMATOpOB
HanpsKEHWs!, B TO BpeMs! Kak TpaHChOPMATOPbl TOKA MOTYT YCTaHABIMBATLCS B GYHKLMOHANBLHOM B110Ke ¢
ABTOMATVYECKUMIA BbIKITIOHATENAMM, 0OECNEYMBAIOLLIMMM OOLLYIO 3aLLMTY NOACTAHLNM.

LLikac ynpaeneHus ¢ npubopamu yyeTa JomKeH ObiTb JOCTYNEH NS 3HEProCHAOXalOLLE OpraHu3aLmm B
nio6oe Bpewms.

5.2.4 JlokanbHble aBapuiiHbie reHepaTopbl

ABapuiiHble reHepaTopbl MpefHa3HaueHbl A1 00eCTeueHNs MUTaHWS BAXHBIX MOTPEOUTENEN B Clyyae
ICYE3HOBEHIS (OTKINIOYEHMS) HANPSKEHWSI B CUCTEME SEKTPOCHAOXEHMS.

B 3aBucumocTy 0T NOTpeGHOCTEl B 3NEKTPOIHEPrUM YCTAHOBKA MOXET COLEPXaTb OAMH UM HECKONBKO
aBapWiiHbIX reHepaTopoB.

l'eHepaTopbl MOrYT BbITb MOAKIIOYEHbI:

m Ha ctopoHe CH k OCHOBHOW NOHWXalOLLEei NOACTaHLMK (CM. puc. B34) . MowHoCTb reHepatopa MoryT
ObiTb PaCcCUMTaHa 191 NUTAHWS BCE YCTAHOBKM MAM TOMBKO €€ 4acTu. B aToM ciyyae cuctema OTKIKoYeHus
Harpyaku [omxHa 6biTb CBSI3aHa C reHEPaTopoM.

m Ha cropote HH k ofiHoMy unn HeckonbkiuM pacripefienvtenbHbiM wytam HH, TpebyioLimm SKCTpeHHoro
nuTaHus. B kaxmom cryyae Harpysku, TpeGytoLLme SKCTPEHHOO NUTaHWS!, MOTYT GbiTb CrpyMMUPOBaHL! Ha
BblfeneHHoii coopHoil WwuHe HH, noakioyaeMoii k peaepBHOMY reHepatopy (cM. puc. B32).

PykoBOACTBO N0 YCTPOWCTBY dnekTpoycTtaHoBok 2019
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Puc. B34. MoaknoyeHne aBapuiiHbix reHepaTopoB HA CTOPOHE CPEAHETO HaNPSXeHns
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5.2.5 KonpeHcartopbl

KoHpaeHcatopbl NpeaHasHadeHbl Ans NoAnepxatns KoadduumeHTa MOLLHOCTM YCTaHOBKM HA
PernameHTUpyeMoM 3HEProcHabXatoLLei opraHun3aLmm ypoeHe. KoHaeHcaTopHble 6atapem MoryT GbiTh
CTATMYECKVMU MW PETYAMPYEMbIMU C NOMOLLbIO CTyMeHel. OHWU MOryT NOAKIIYATHCS:

M Ha cTopoHe CH K OCHOBHOI MOHMXAIOLLEN NOACTAHLMY;

B Ha cTopoHe HH K H13KOBOMbTHBIM PacripenenuTeNbHbIM LMTaM.

5.2.6 Hu3KOBONBTHBIN rMaBHbIV pacnpeAeNuTesbHbIA WUT

Kaxabii noHuxatoLumii TpaHcdopmartop nopkitodaetcs k MPLLL, otBevatowemy Tpe6oBaHusM,
NEPEYMCIIEHHBIM A1 NOACTAHLMIA MOTPedUTENs C yyeToM Ha cTopoHe HH (cm. pasnen 4.2.6).

5.2.7 YnpolwieHHaa cxema 3NeKTPUYECKOi cetn

Ha puc. B35 (cm. cnea. CTp.) nokasaHbl:

m Pa3nuyHble cnocobbl noaknioueHns noacTaHumm CH/HH:

] NOAKIIOYEHNE K OJHOM NHNK;

[J MOAKIOYEHNE K OHOM NIMHAM C BO3MOXHOCTbIO PACLUMPEHWS 10 KONbLIEBOI CXEMbI MUTAHWS;
[ IBO/HOE 3NeKTPOCcHaGXeHe (0T [BYX AyONMPYIOLUMX IMHUIA MUTAHKS);

[ KOMbLIEBAs CXeMa NUTaHMS.

m 06wwas cxema 3awwmTLl Ha cTopoHe CH.

m OyHKumm yyeTa Ha ctopoHe CH

= 3awwra ueneii CH.

B HW3KOBOMbTHBINA pacnpenenuTeNbHbIA LWKT.

[Mo cpaBHEHWIO C NOACTaHLMEl C y4eTOM Ha CTOpoHe HH, noacTtaHuums ¢ yyetom Ha ctopoHe CH
[LOMOSHUTENBHO BKIIOYAET B CEOS:

B GYHKUMOHANbHBIA 610K C aBTOMATUYECKUM BbIKITIOYATENEM NSt 061U 3aWmThl nopacTaHuum CH;
B (yHKUMOHaNbHBIA 6110K C 3MepuTENbHBIMU Mprbopami Ha cTopoHe CH;

B DYHKUMOHANbHBIE BI0KM, COAEpXaLLMe YCTPOICTBA CBA3M W 3alumTbl HA CH:

] NOHMXatoLLme TpaHchopMaTopsl;

O ¢pupepbl CH, cHabXatowume nuTaHeM BTOPUYHbIE NOACTAHLMN;

[J KoHAeHcaTopbl CH;

[J aBapuitHble reHepaTopbl.

O6Las 3awmTa, kak Npasuno, BKIKOYaeT B ce6s 3awmTy 0T MexdasHOro KOpOTKOro 3amblkaHus 1
3aMblkaHus Ha 3emito. MapameTpbl AOMKHbI BbiTb CKOOPAMHMPOBAHDI C 3aLUMTON, YCTAHOBNEHHO Ha
OCHOBHOA NOLCTAHLWM, NUTAIOLLEIA YCTAHOBKY.

Lifels ®n | Schneider
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Cuctema aneKkTpocHaGxeHus Sawwmra ueneit CH Pacnpepenenue v 3awmra Pacnpepenenune
W u3MepeHuns orxoaswmx uenevi CH n 3awumra uenevi HH
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Puc. B35. MoacraHums notpebutens ¢ yyetom Ha ctopoHe CH

5.3 BbiGop o6opynoBanus CH

(o6patutecsb K rnase 6)

060pynoBaHue CPeAHEro HaNPSXeHWst I0MXHO COOTBETCTBOBATh EHCTBYIOLMM CTaHAapTam MOK 1
MECTHbIM HOPMATUBHO-TEXHNYECKUM [JOKYMEHTaM.

OHO [10NXHO 6biTb BEIOPAHO B COOTBETCTBIM C 3NEKTPUHECKMMM U SKONOTMYECKAMI NapaMeTpamu
COMMACcHO HOPMATMBHBIM IOKYMEHTaM Tex cdep, B KOTOPbIX MPEANonaraeTcs Skernyaraums.

. . PykoBOACTBO MO yCTPOIACTBY 3nekTpoycTaHosok 2019
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B— HO,ELKJ'HOL-IeHl/Ie K paCHpeﬂ‘eJ'II/ITeJ'IbHOVI CeTN CpedHEro HarpaxeHnA
6 Bbibop v ncnonb3oBaHue obopynosaHns CH 1 noHWxaroLwmx
TpaHCOpMaTOpPOB

6.1 Bbibop 06opynoBaHusa CH

SﬂeKTpVI'iECKOG 060py,qoaaH|/|e JA0/MKHO BbIAEPXMBATL Kak 3NIEKTPUYECKUE, TaK U IKOI0Ornieckmne
OrpaHuy4eHunsa coriiacHo HopMaTUBHLIM AOKYMEHTAM TeX cd)ep, B KOTOPbIX OHO 6y,qu KcnnyaTMpoBaTbCa
B TE4eHue BCero cpoka CJ'Iy)KﬁbI 6e3 Kakux-nMbo MexaHU4ecKuX n ANINEKTPUHECKUX U3MEHEHWH,
OTPULATENBHO BUAIOLLUX HA €ro YPOBEHL NPOU3BOAUTENILHOCTU.

6.1.1 CranpapTtbl u cepTudmkarbl

Bce ycTpoiicTBa, KOMMOHEHTHI 1 MPOAYKTHI, MCMOJL3YIOLMECS B pacnpeaenuTenbHoM yeTpoiictee CH,
JOMXHbI ObITb PACCMOTPEHbI HA MPEAMET COOTBETCTBYS CIEAYIOLLNM CTaHAApTaM:

m M3K 62271-1 (TOCT P 54828-2011), 62271-100 (FOCT P 52565-2006) , 62271-102, 62271-103,
62271-105, 62271-200 (FOCT P 55190-2012).

Takxe BHyTPEHHWE 3aKOHbI MOYT TPEOOBATL COOTBETCTBUS HALWOHANbHBIM CTaHAapTaM:
m ANSI / IEEE pns CLUA

m EN ana Esponeiickoro Cotosa

m [OCT ans Poccum

m GB /DL gnsi Kuras

6.1.2 Buabl o6opynoBanus CH

MoacTaHLMM [OMXHbI ObITb CNPOEKTMPOBAHbI 11 NOCTPOEHLI B COOTBETCTBW C MECTHBIMW CTAHAAPTAMM W
npaBunamu.

MoryT 6bITb UCMIONB30BaHbI CIEAYIOLLIME TUMbI 060PYA0BAHNS:

B MOflynbHble B10KM, pasaeneHHble Ha OTCEKM, NOAXOASLLME sl BCEX TUMOB OHONMHENHBIX CXEM
KOMOHOBOK;

B KOMMAKTHOE PeLueHue C AByMS! KabesbHbIMW BBOAAMU MPY KONbLIEBOI CXEME 3HEPrOCHAGXEHMS.
Briok ¢ iByms kabenbHBIMM BBOAAMY BKITKOHAET B ce6s 1Ba BLIKIIHOHATES HArPY3KM ANs NOAKIIIOHEHNS
MOACTaHLM K KOMbLIEBO CXEMe 3HEprocHabxeHus 1 610k 3awwTsl TpaHchopmatopa. HekoTtopsle
KOMMaKTHbIE KOHCTPYKLMM C [1BYMS kaBesbHBIMM BBOAAMM 0COOEHHO MOME3HbI, KOraa NPUMEHSIOTCS B
CYPOBbIX YC/OBUSIX OKPYXaIOLLE CPefibl.

6.1.3 MopaynbHoe pacnpefenuTesibHoe YCTPONCTBO B METaJIMYECKOM Koprnyce
(puc. B36)

Crangapt MK 62271-200 (FOCT P 55190-2012) onpepnensiet TpeboBaHusi K «pacnpefenurensHoMy
YCTPOIACTBY B META/IINYECKOM KOPNyCe M Wkadam ynpaBieHnsi Ha HOMUHANLHOE HanpsixeHue ot 1

10 52 kB nep. Toka».

Kateropun KoMniekTHbIX pacnpenenuTesbHbIX YCTPOCTB B METAIMYECKOM KOPMYCe ONpeaensiorcs B
3aBMCHMOCTY OT 06ECTEYEHISI HEMPEPLIBHOCTI 3NEKTPOCHABXEHMS NP NPOBEJEHNM 1X TEXHUYECKOTO
obCnyxmBaHus.

Mpu knaccudmkaLmm KaTeropuin JOMXHbI ObITb MPUHSTLI BO BHUMAHWUE PA3NIMYHbIE ACTEKTI:

Puc. B36. MoayIbHOE paCTDENeTMTENbHOE YCTPOICTED B METATHHECKOM m Onpepenetue GyHKLMOHaNbHOrO 610Ka: «KOMMOHEHT PacrpefenuTeNbHOMO YCTPOCTBA, CopepXalLmitcs
Kopryce B META/IMYECKOM KOPMYCe U BKIIOYaloLLmii B Ce651 BCe OCHOBHOE M BCroOMOraTesibHoe 060pyfi0BaHue Lienu,
HeobX0AMMOE [l BIMONHEHS OfHOM GYHKLMK» — 0ObIYHO MOAYNbHBINA 610K

= Onpepnenexue 0Tceka: KOMMOHEHT PacnpeaenuTeNbHOro YCTPONCTBA, COAEPXALLMIACA B 3aKPbITOM
METaNYECKOM Kopryce. [pon3BoauTeNb ONPEeAeNsieT CoAepXMMoe (Hanpumep, COOPHbIE LWMHBI,
KkabenbHble COEAUHEHNS 1 T.1.)

m [loCTYNHOCTb OTAENbHbIX OTCEKOB (CM. pasen 3.4.1):

1 KoHTposib 6110KMpOBOK

01 CooTBeTCTBIE NPOLIEAYPaM NIt OTCEKOB, KOTOPbIE MOTYT ObiTb OTKPLITLI BO BPEMS HOPMaIbHOM paboThl
0 cnonb30BaHe MHCTPYMEHTOB; 1St OTCEKOB, KOTOPbIE He A0MKHbI ObiITb OTKPbITHI BO BpEMS!
HOpMabHOVA paboTbl

0 OTcyTCTBME HOCTYNA NS OTCEKOB, KOTOPBIE HE JOMKHBI ObITb OTKPLITHI

m [Noteps HenpepbiBHoCTU 06cnyxuBanmus (LSC) (cM. paspen 3.4.3), onpeaensioLas creneHb

3aLLMTBI, NP KOTOPOI Apyriie OTCEKW MOTYT OCTaBaThCS MOL, HANPSXEHUEM, KOrJa OH OTCEK OTKPbIT.
Onpepnenetbl YeTbipe kateropum LSC:

0 LSC1, LSC2, LSC2 A, LSC2 B

m Onpepnenexve pafena: KOMMOHEHT PaCNpPeLeNUTENbHONO YCTPOMCTBA, CoAepXalLuiics B
METaJINYECKOM KOPNYCE 1 OTAENEHUe OIHO OTAeNeHus ot apyroro. ECTb ABa Tuna pasnenos:

[J PM: mMeTannunyeckue neperopoaku

1 Pl: neperopoaku U3 M30NsLMOHHOr0 Matepuana

B meTtannuyeckom kopnyce pacnpeLenuTenbHOro YCTPOCTBA MOXET YCTaHABAMBATLCS toboe
KOMMYTALMOHHOE 060PY0BaHIWE HA OCHOBE CNEAYIOLLMX COBPEMEHHLIX TEXHONOMUIA:

m AIS (Bo3zylwHas u3onsums)

m SIS (TBepmoTENbHAS M30NALMS)

m [VIC (ra3osas u3onsiums)

m 2SIS (3kpaHnpoBaHHas TBEPAOTENbHAS N30NALNS).
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6 Bbibop un ncnonb3oBaHue obopynosaHuns CH 1 noHmxaroLwmx
TpaHcopMaTOpOB

6.1.4 BbiOop o6opynosanua CH ana noaxnioueHus tpaHcdpopmartopa

06blyHO NPUMEHSAETCA KOMMYTALIMOHHAA annaparypa TPpeX TUNoB:

B BbIKJIHOYATENb HArpy3ku-npeaoxpaHuTens CH 663 koopavHaLWmM MeXay niaskuM NpenoxXpaHuTeNeM 1
OTKINIOYAIOLLEH CMIOCOBHOCTBIO BBIKIIOYATENS! HArPy3KU

M BbIKN0YaTeSb HArpy3kn-npeaoxpaHnTesb CHc KOOp,[l,VIHaLI,VIeVI MexXay niaBkum npeaoxpaHuTenem u
OTKHIOHaIOLI.leVI CMOCOOHOCTbIO BbIK/IOYATENS Harpyskun

W aBTOMATUYECKMIA BbIKNIOYATENb

Kak nosicHsieTcs B nyHKTe 3.3, aBTOMATUYECKMIA BbIKIHOYATESb CO CNELMaNbHBIM PENe 3aluTbl
obecneunBaet bonee apdeKTUBHYIO 3alMTy TpaHChOpMaTopa, Yem npenoxpaHnutenu CH ¢ koopamHaumeii
10 OTK/IOYAIOLLIEN CNIOCOBHOCTU C BLIKIIOYATENEM Harpy3ku uin 6e3 Hee.

MpumeyaHue: npefoxpaHUTeny, UCMosb3yemble B KOMOMHALMM BbIKIIOYaTENb HArpy3KU-NPeaoXpaHuTeNb
06ecneynBatoT OTKIIOYEHUe 3-NONIOCHOMO BbIKIIOYATENst HArpy3Kku, Npu cpabatbiBaHM 0fHOro (M Gonee)
npenoxpanuTens(en).

6.2 MHcTpykuum no ucnonb3oBaHuio o6opyaosanus CH

Puc. B37. MogynbHoe pacnpenenutenbHoe ycTpoicteo SM6

Llens atoro pa3pena 3aknto4aeTcs B TOM, 4T0ObI nartb 06LI.I,I/Ie pekomeHaaLum 0 Mepax, no3BoNAoLLNX
136exaTb UM 3HAUUTENLHO YMEHbLIMTL NOBPEXAeHNe 000pyaoBaHns CH Ha yyacTkax, nofBepXeHHbIX
BO3ZECTBMIO BNarn 1 3arpsisHeHo OKpyXartoLLeii cpefpl.

6.2.1 HopmanbHble ycnoeus akcnayatauum ans o6opynosanus CH BHyTpeHHeit
yCTaHOBKMN

Bce 060pyoBaHIe NpeaHasHayeHo Ans UCMOob30BaHMUS B HOPMabHLIX YCIOBUSIX, KaK 3TO ONPeLeneHo
B cTaHaapte MK 62271-1 (FOCT P 54828-2011) "O6Lime TEXHUYECKME XapaKTEPUCTUKK Al
pacnpefenuTenbHbIX YCTPOUCTB BbICOKOrO HaNpsXeHMs U annapartypbl yrpaenexus”.

Hanpumep, B OTHOLLEHWUM BNAXHOCTM, CTAHAAPT ONpefensier:

m CpefiHee 3Ha4YeHne OTHOCUTENBHOMN BAAXHOCTM, U3MEPEHHON B TeYeHNE 24 4, He JONXHO npesbilwatb 95 %;
m CpepaHee 3HaueHMe IaBNeHst BOASHOMO Napa, U3MepeHHOe B TeYeHne 24 4, He JOMKHO NPeBbILLATh

2,2 kMa;

m CpefHee 3Ha4eHue OTHOCUTENIbHOI BNaXHOCTY B TeYeHUe OHOr0 MecsLa He A0MXHO npesbiwatb 90 %;
m CpefiHee 3HaueHe AaBNEHNS BOASHOMO Napa B TEYEHME OIHOMO MECsiLA He IOMKHO npesbilwath 1,8 kMa.

Kak ykasaHo B CTaHAapTe, KOHLEHCALMS MOXET MHOra BO3HUKATb [iaxe NPy HOPMAIbHbIX YCOBUSX. B Takux
YCNOBUAX 3KCMTyaTaLm AOIKHbI 6bITb MCMIONB30BAHbI CTIELMATBHBIE pacnpefenuTenbHble YCTPOICTBA U / U
NMPUMEHEHbI CrieLnabHbIE Mepbl, KacaroLLeCcs NOMELLIEHIs NOACTaHLMK, KOTOPble MOTyT ObITb peann30oBaHbl
Ond npeaoTepatleHns oﬁpasosanvm KOHIEHCaTa, Hanpumep, YCTaHOBKa CUCTEMbl BEHTUNALAN 1 OTOMJIEHMS.

6.2.2 Wcnonb3oBaHMe B XXECTKUX YCNOBUSIX

Puc. B38. PacnpeaeniTenbHoe yCTpoiicTeo Premset, npeacTasnsiolee Mpu onpesesneHHbIX HeGaroNPUATHBIX YCIIOBUAX B OTHOLLEHIM BI&XHOCTM 1 3arpsi3HEHIs OKPYXatoLLEeN
C0BOit GMCTeMY C 3KpaHMPOBaHHOIA TBEPAOi MB0NALMet Ccpefibl, B OCHOBHOM 32 MpeeniamM1 HOPMaJIbHbIX YCIOBUiA UCTIONb30BAHNS, YIOMSHYTBIX BhILLE,
3NEKTPUYECKOe 060PYA0BAHME MOXET ObiTb NOABEPKEHO KOPPO3UM METANIMYECKUX AETaNeil U
Jerpajiauvi noBepXHOCTI M3OMSLMOHHBIX AeTaseii. MpuMeps! MOAXOAALMX MEP 3aLLMTbI OT KOHAEHCALMM
11 3arPA3HEHIS OKPYXAIOLLEii Cpezbl NEPeYMCrIeHb! HUXE.

Mepb! ans pelwenus Nnpo6seM KOHAEHCaLUm

m Pa3paboTka CUCTEMbI BEHTUSILWMM NOACTAHLWM WK afanTaLms yXe YCTaHOBNEHHON.
| VickioueHme konebanuin TeMneparypei.

m VcknioyeHne UCTOYHMKA BNaXHOCTU B OKPYXaIOLLel Cpeaie MOACTaHLMM.

M YCTaHOBKA CUCTEM OTOM/IEHMS, BEHTUNISILWM W KOHAMLMOHMPOBaHMS Bo3ayxa (HVAC).
m KabenbHble COeAMHEHNS], BLIMOMHEHHbIE B COOTBETCTBUM C AEMCTBYIOLLMMM HOPMAMM.

Mepb! ans pelwenus npo6nem 3arpsiHeHust

m 060pyL0BaTh NOACTAHLMIO BEHTUNSLMOHHBIMIA OTBEPCTUSIMM C PELLETKAMU THNA «LUEBPOH», YTOObI
YMEHbLUMTb NONafiaH1e Mbiau 1 3arpsi3HEHMIA, 0CODEHHO, KOraa TPAHCHOPMATOP YCTAHOBIEH B OBHOM
MOMELLEHNM C PACTIPELENUTENBHBIMM YCTPOWCTBAMM MM MEXaHU3MaMU YMPaBAEHMSI.

B YCTaHOBUTb TPaHCHOPMATOP B OTAENBHOM MOMELLEHUM, YToObI 1CMO0b30BaTh Bonee addeKTUBHbIE
BEHTUNISILMOHHBIE PELLETKW, €C/N TAKOBbIE UMEIOTCS.

= [MonepXvBarb BEHTUISILMIO NOACTAHLMM HA HEOOXOAMMOM MUHUMYME [i/isl OTBOZA Tenna
TpaHchopMaTopa, YTo6bl yMEHbBLLWUTL NONAAAHNE 3arPSHEHUI U bUM.

= Mcnonb3oBath pacnpenenurensHbie ycTpoiictea CH ¢ jocTatouHoi cTeneHbio 3awmTsi (IP).

m /lcnonb30Bath CUCTEMY KOHAULIMOHNPOBAHMS MW BO3MYLLHO-NPUHYAUTENBHOMO OXIaXAEHNS C
unbTPamu, YCTaHOBNEHHBIMM Ha BXOZE B BO3AYXOBOA, YTOObI OrpaHMyMUTb NonafiaHme 3arpsisHeHUi 1
nbinn.

m PerynsipHo 04MLLaTh BCe CNefbl 3arps3HEHNs Ha METaIE W M30NMPYIOLLMX YacTeil.

m BwmecTo Toro, 4to6bl Mcnonb3osatk 06opynosaHue AlS (puc. B37), Buibupaiite 060pynoBatue,
KOTOPOE He YYBCTBUTESLHO K OKpYXaloLueii cpeae, Tuna GIS nin 2SIS (cm. puc. B38).

. . PykoBOACTBO MO yCTPOIACTBY 3nekTpoycTaHosok 2019
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6.3 Bbibop noHuxaiowiero TpaHcpopmaropa

TpaHchopmatopbl JOMKHbI cO0TBETCTBOBATHL CTaHaapty MAK 60076 (FOCT 30830-2002). TpaHchopmatop
XapaKTepu3yeTcst CBOMMM 3EKTPUYECKMMI NapaMeTpamMm, a Takke TEXHONOTMeli N3roTOBNEHUS 1
YCNOBUSIMU UCMONb30BAHMS. B31

6.3.1 AnekTpuyeckue napameTpbl TpaHchoOpmaTopa

® HoMuHanbHas MOLHOCTD: YCI0BHAS MOJIHAA MOLLHOCTb B KBA, HA KOTOPOIA OCHOBAHbI KOHCTPYKLWS
TpaHcdopMaTopa 1 ipyrue BeNMYMHbI PACYETHbIX MApaMeTPOB, UCMOMb3yeMbIX NPY NPOEKTUPOBAHMM.
VcnbiTaHms NpOU3BOANTENS W FAPaHTUN OTHOCSTCS UMEHHO K 3TOMY 3HAYEHMIO.

m YacToTa: /19 cuCTeM pacnpeaeneHns aNeKTpo3Heprinv, paccMaTpuBaeMblx B JaHHOM PYKOBOACTBE,
yactota 50 um 60 My,

® HomuHanbHOe nepBuYHOE HaNPSXXEHUe: HANPSXEHNE MUTAIOLLE ANEKTPUYECKOI CETH, K KOTOPOI
MOAKIIOYEHa NEPBUYHAs 0OMOTKA TpaHChopMaTopa

® HoMuHanbHOe BTOPUYHOE HanpskeHne: HOMUHAbHOE 3HaYeHIe HaNPSKEHUs BTOPUYHOI 0OMOTKN
TpaHcdopMaTopa — 3T0 3HAYEHME HAMPSKEHNSI XONOCTOr0 X0Aa.

m KoadpuumeHnt TpaHchopmaumm: [eiicTBYIOLLEE 3HAYEHNE HOMUHATILHOMO NEPBUYHOTO HANPSXXEHMS,
[DIeNIeHHOE Ha AENCTBYIOLLEE 3HAYEHNE HOMUHATBHOTO BTOPUYHOIO HAMPSKEHMSI.

B HoMuHanbHbie YPOBHN M3ONALMK: XapaKTEPU3YIOTCS BEUYMHAMM HANPSKEHWIA, KOTOPbLIE
MCMONb3YIOTCS NPY UCMLITAHWSIX N30NSILMN MOBBILLEHHBIM HANPSXKEHUEM MPOMBILLNIEHHON 4acToTbl, @
TaKKe BbICOKOBOILTHLIMY UMMYLCAMI HANPSKEHNS, UMUTUPYIOLLMMI PA3PSi MOMHUM. [pK YPOBHSIX
HanpsiXeHus, ONUCaHHbIX B JAHHOM PYKOBOZICTBE, NEPEHANPSIXEHWS, BbI3bIBAEMbIE OnepaLmsaMu
KOMMYTaLMW, 0BbIYHO FOPa3fi0 MEHbLLE, YEM Bbi3bIBAEMbIE MOJHUEN, MO3TOMY OTAENbHbIE UCTILITAHUS ANst
BOJIH NEPEHANPSXEHNI, BbI3BAHHBIX ONEpaLmMsMA KOMMYTALMK, He NPOBOASTCS.

m NMepekntoyarennb otnaek 6e3 Harpyaku PIH: no3gonseT perynnpoBatb HOMUHAILHOE NepPBUYHOE
HanpsXeHWe U, CnefoBatenbHo, koaguumeHT TpaHchopMaumm B ananasoHe = 2,5 % n =5 %.
Hanpsixenue ¢ TpaHchopmaTopa A0MKHO ObITb CHITO Nepes Tem, kak paboTaTb C 3TUM NepeksioyaTenem.
= CxeMbl 1 rpynnbl cOeAuHeHus 00MOTOK TpaHcgOpMaTopa: CoeMHEHNS 0BOMOTOK BLICOKOTO 1
HW3KOrO HANPSKEHNS 3BE30M, TPEYrONbHUKOM 1 3Ur3aromM 0003HAaI0TCS OYKBEHHO-LMPOBLIM KOLOM.
TOT KOAL YMTaeTCs CneBa Hanpaso, Nepeast GykBa OTHOCUTCS K 0OMOTKE C CamblM BbICOKVM HaMpsKeHNEM,
BTOpast — K 0OMOTKe C HanpsiXeHneM, CNeayioLLyM Mo BESINYMHE:

[ 3arnaeHble GyKBbl UCNONB3YIOTCS 11 0OMOTOK BLICOKOrO HANPSXEHYst

- D = coemnHeHwe TpeyronbH1KOM

- Y = coenvHeHve 38300

- Z = COe[HEHMe 31r3aroMm

- N = HeiiTpanbHas TO4Ka, BbIBEAEHHAS HA KNTEMMHUK

[ CTpoyHble BYKBbI MCMONL3YIOTCS /151 0OMOTKM HASKOIO HaMpsKeHs!

-d = penbra

-y =3Besfa

- Z =3B€30a C BHYTPEHHUMM COELMHEHUIMU (N 3uraar)

- N = HelATpaslbHas TOYKA, BbIBEEHHAS HA KINEMMHUK

0 Yucno ot 0 go 11 ykasbiBaeT Ha CABUT $ha3 Mexay HanpsKeHWeM NepBUYHOIA 1 BTOPUYHOI 0OMOTOK.

0 OBbl4Has Cxema CoenHeHns 0OMOTOK B pacipefenvTenbHbix TpaHcdopmaTopax sensetcs cxema Dyn 11:
- NepBUYHbIE 0OMOTKY BBICOKOrO HaMpsKEHMs! BLINONHEHDI MO CXEME «TPeYrOsbHUK»;

- BTOPUYHbIE 0OMOTKY HU3KOrO HaMpPSXEHNS! BBIMONHEHbI MO CXEME «3BE3a;

- HeiTPaIb N0 HU3KOMY HAMPSIXEHMIO BbIBEAEHA HA KNEMMHMK;

- cABur $a3 Mex gy NepBrYHbIM 1 BTOPUYHBIM HanpsxeHuem coctasnsiet 30°.
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6.3.2 TexHonorus u npumeHeHue TpaHcpopmaTopos

ECTb 1Ba OCHOBHbIX TWMA pacnpeaenuTeNbHbIX TpaHCHOPMaTopoB:
m TpaHchopmaTopbl Cyxoro Tvna ¢ TOI n3onsumeit
m TpaHchopmaTopbl, 3aN0NHEHHbIE XUAKOCTLIO (MacsHbIE)

CraHzapTHble YCNOoBYS 3KCTyaTaLmm TpaHCHOPMATOPOB HAPYXHOI 1 BHYTPEHHEN YCTAHOBKM B
cooteetcTeum ¢ MK 60076 (FTOCT 30830-2002):

m Bebicota Hap yposHem mopst: < 1000 m.

m MakcumanbHas Temnepartypa okpyxatowei cpeasi: 40 °C.

m MakcumanbHas cpefHecyTouHas Temneparypa okpyxatoero soaayxa: 30 °C.

m MakcumanbHas CpeiHeronoBas Temneparypa okpyxatowuero sosayxa: 20 °C.

Mpw ppyrux ycnoBusix aKCnayarauum:

m [nq MacngHoro TpaHchopmaropa cornacHo craHaapty MAK 60076-2 onpeaensioT noBbiLLeHre
Temneparypbl Macna 1 06MoTKu.

Puc. B39. TpaHchOpMaTop CyXoro Tuna m [1ns cyxoro TpaHcdopmatopa cornacHo cranaapty MOK 60076-11 (TOCT P 54827-2011) onpenensiot
TEnnoBoM Knacc.

Temnepatypa BOkpyr TpaHChOopMaTopa 3aBUCHT OT €ro Harpy3ku, KIMMaTUYECKMX YCOoBUIA 1

3 HEKTUBHOCTN peXMMa OXNIaXAEHNS NPYU YCTaHOBKE B MOMELLEHMU. [lBa HOPMATUBHBIX OKYMEHTa
(M3K 60076-7 n MIK 60076-12 (FOCT P 54419-2011)) MoryT nomo4b NpoBEpUTbL NPaBUIILHOCTb BbiGOpa
TpaHcopmaTopa B COOTBETCTBW C OXVAAEMOIA NPOAOIXMTENBHOCTBIO SKCTTyaTaLym.

B npunoxennu o komnnektHbix nogctaHumsix CH/HH cranpapra MIK 62271-202 npuseaeHb HECKOMBKO
MPVUMEPOB YCTaHOBOK, PEANM3aBaHHbIX B COOTBETCTBI CBbILLENEPEYNCIEHHBIMI PEKOMEHAALMAMN.

6.3.3 TpaHcdopmatopbl Cyxoro Tuna (cm. puc. B39)

TpaHcdhopmaTopkl CyX0ro Tvna A0MXHbl COOTBETCTBOBATL CTaHaapTy MOK 60076-11 (FOCT P 54827-2011).
O6MOTKM 3TUX TPAHCHOPMATOPOB N30AMPOBAHBI CMOJION, 3aMBAEMO MOJL BaKYYMOM.

OO6MOTKM BbICOKOrO HaNpsiXeHmst, 0OMOTKM HU3KOIO HAMPSHKEHNS U PaMbl Pa3eNeHbl BO3AYLLUHbIM
3330pOM.

[ns repmeT3aLm 06MOTKM UCMIONL3YIOT TPU KOMMOHEHTA:

W JroKcuaHasi cMosia Ha 0cHoBe BudeHona A ¢ BS3KOCTbIO, KoTopasi 06ecreynBaeT NosHyi0 NPONMTKY
06MOTKM.

W AHTMOPUAHDIA OTBEPAMTENb, MOSVDULIMPOBAHHBIA B LIENSX JOCTUXEHUS TaKOI CTEMEHM BA3KOCTU

B KOpMyCe, kOTOpasi NO3BONMUT M36exarb 06pa30BaHNs TPELLMH BO BPEMS TEMNEPATYPHbIX LIKIIOB,
MPUCYTCTBYIOLLMX NP HOPMAILHOM PEXUME PaboThl.

m [MopotukoBas fo6aska n3 Tpuruapara antomunns Al (OH) 3 1 kBapua, KoTopasi ynyyLiaeT MexaHuyeckue
11 TEN/OBbIE CBOMCTBA U30ASITOPA, @ TakKe NPUAAET UCKIIOYMTENbHBIE BHYTPEHHIE KAYECTBa U30MSLMM NP
BbICOKOW Temneparype.

9Ta TPEXKOMIOHEHTHAs C1CTEMA 0OECNIeYnBaET TeMnepatypy cuctemsl usonsumn 155 °C co cpepneit
Temneparypoit 06MoTku (A0 = 100 K) npu HOMUHANLHOM TOKE, KOTOpasi 00ECTeYMBAET OT/IMYHBIE
Ka4yecTBa noxapobe30nacHoOCTV 1 HEMEIJIEHHOTO CaMO3aTyXaHus.

Takasi n30n9LMs 0OMOTKM He COAEPXUT raNoreHHble KOMMOHEHTBI (x10p, 6poM 1 T.4.) unn apyrve
KOMOHEHTBI, CMIOCOGHBIE BbIAENNTb KOPPO3VIOHHBIE UM TOKCUYHBIE 3arPSI3HUTENM, TEM CaMbiM
rapaHTUpysi BLICOKYIO CTeneHb 6e30MacHOCTY NepcoHana B YPE3BbIYAIIHbBIX CUTYaLMSIX, B YACTHOCTH, B
Crny4ae BO3HWUKHOBEHWS Moxapa.

Takvie TpaHchopMaTopbl kKnaccuduuMpyoTCs kKak HEeBO3ropaeMble. HeBo3ropaemble TpaHchopmaTopbl
00n1a1al0T HU3KOM FOPIOYECTLIO M CAMO3aTyXaHUEM B MOMEHT BO3TOPaHHS.

OHM TaKKe MCKIIOYUTENBHO XOPOLLO NPUCTIOCOBNEHb! [i/iSt UCMIONb30BaHWS B NPOMBILLIEHHOCTM C
arpeccyBHON CPefoii 1 COOTBETCTBYIOT CeayioLM TpeboBaHMSIM Kiacca Cpefbl:

m Knacc E3: 10 95 % BRaxHOCTV 1 / Wi BbICOKWI YPOBEHb 3arPiBHEHMS.

m Knacc C3: ytunuaauus, TpaHCnOpTUPOBKa U XpaHeHue npu Temneparype Ao -50 °C.

. . PykoBOACTBO MO yCTPOIACTBY 3nekTpoycTaHosok 2019
Life Is On Sdéne'der © Schneider Electric — Bce npasa 3awyileHsl
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Puc. B41. FepmeTiyHblii 6ak C NOHLIM 3anoNHeHeM

Puc. B42. Pacwvpuenb ans Macna ¢ BO3AYLUHON NOAYLIKOA Npu
aTMoCQepHOM [aBieHnm

PykoBOACTBO N0 yYCTPOWCTBY dnekTpoycTaHoBok 2019
© Schneider Electric — Bce npasa 3awyileHsi

6.3.4 TpaHcdopmaTopbl, 3aMN0/IHEHHbIE XUAKOCTbIO

Hanbonee pacnpocTpaHeHHO M30MSLMOHHOI XMIAKOCTbIO, UCTOb3YEMOi B 3TUX TpaHChOPMaTopax,
SIBNSIETCS MUHEPATILHOE MACo, KOTOPOE Takke AENCTBYET B KAYECTBE OXNAXAAIOLLEN CPesbl.
MwuHepanbHble Macna onmcatbl B ctaHaapte MOK 60296 (FOCT P 54331-2011), 0HM He BOMXHbI
conepxatb PCB (nonmxnopupoBaHHbix 61deHnnos).

MuHepanbHoe Macno MOXET ObITb 3aMEHEHO albTePHATMBHOI U30NSILMOHHON XMAKOCTbIO. MpuMeHsiioTes
YrNeBOOPOAbI C BbICOKOW MAOTHOCTbIO, COXHbIE 3MPbI, CUIMKOHBI, FaloreHHbIE XUAKOCTY.
MwHepanbHoe Macno BocniaMeHsIemMo, BO MHOTMX CTpaHax 06s13aTeslbHbIMM SIBASIKOTCS Mepbl
6e30MacHOCTM, 0COBEHHO MPK BHYTPEHHEI YCTaHOBKe.

Kupkvie AManekTpukv noapasaensiioTcs Ha HECKOMbKO KNaccoB B 3aBUCUMOCTY OT UX OTHECTOIKOCTH 1
OLIEHMBAIOTCS MO 1BYM KpuTEpusm (cM. puc. B40):

m Temneparypa BCrbILLKY.

® MuHUManbHas TENNOTBOPHas CMOCOGHOCTb.

Knacc | XXupkuii puanekTpuk Temneparypa MuH. TennoTBopHas
Benbiwku (°C) cnoco6HocTb (M / kr)

01 MuHepansHoe Macno <300 -

K1 YrneBoAopozb! C BbICOKOIA MIOTHOCTBIO | > 300 48

K2 Acpupel > 300 34-37

K3 CHIMKOHBI > 300 21-28

L3 M30nmpyioLume ranoreHHble Xuakoctu | - 12

Puc. B40. Knaccudmkaums Xuakux AManekTpukos

EcTb /1B TMNA ruppO3anoHEHHbIX TPAHCHOPMATOPOB: FEPMETUYHBINA HaK C MONHBIM 3aMONHEHNEM 1
pacLumMpuTensb 419 Macna ¢ BO3AYLLHOM NOAYLLKON Npu aTMOCHEPHOM [aBNEHNN.

m epMeTUyHbIi Bak C NONHBIM 3arnonHeHneM (TpaHcdopmaropsl 1o 10 MBA) (cm. puc. B41)

[ns 310r0 TMNA TPAHCHOPMATOPOB PACLUMPEHIE XUAKOCTI KOMMEHCUPYETCS nacTyHol aedopmavmeit
MaCnoOXIaXAIOLLMX CEKLMIA, MPUCOBAMHEHHBIX K 6aky.

3alwmra ot BHYTPEHHUX NOBPEXAEHMIA 068CNeuMBaeTCs C NOMOLLbIO ycTpoiicTea DGPT: o6HapyxeHue rasa,
MOBBILIEHHOTO 1ABNEHNS 1 TEMMEPaTYpbI.

TexHOnorus «MosHOTO 3aN0HEHNS» UMEET MHOIO NPEUMYLLECTB:

O McknioyeHve nonagiaius Boabl B 6ak

[ MonHoe UCKITIYEHIE OKVCTIEHNS SVANEKTPUYECKON XUOKOCTUN

0 OTcyTcTBIE HEOOXOAMMOCTI B YCTPOICTBE OCYLUEHWSI BO3AYXA, A TAKKe B MOCELYIOLLEM
TexobcnyXmBaHumM (NpoBepka 1 3aMeHa BnaronornoTuTeNns)

0 HeT Heo6X0AMMOCTM B MPOBELEHNM UCTIbITAHUS 3NIEKTPUYECKOI MPOYHOCTY XMAKOCTY B TeveHure 10 neT;

W Pacwmputenb ans Macna ¢ BO3AyLUHOI NOAYLIKON Npu atMocdepHoM aasnenun (cM. puc. B42)

B tpaHcdopmatopax aToro Tuna pacLumMpeHine U3oAMpYIOLLIEN XIAKOCTM COMPOBOX/AAETCS MOBLILIEHNEM €€
YPOBHS! B paciUMpuTENbHOM Bake, KOTOpbI i CMOHTUPOBAH Haf, rMaBHbIM 6akom TpaHcdopmaTopa.
PacwmputenbHbiii 6ak obsi3atenen ans TpaHchopmatopoB HomuHasoM Beile 10 MBA (410 B HacTosilee
BpeMs SBASIETCS BEPXHUM NPEeAenom Ans TpaHchopMaTopoB C MOHLIM 3aronHeHnem). MpocTpaHCcTBo Hap,
XWEKOCTbIO B pacluMpuTenbHom 6ake MOXeT ObiTb 3aM0SHEHO BO3AYXOM, KOTOPbIN 3aTsruBaeTcs,, koraa
YPOBEHb XMAKOCTW NAJAET, U YAaCTU4HO BbIMYCKAETCS NPU NOLLEME YPOBHS XUAKOCTU. Bo3ayx fomkeH
6biTb CyxuM BO 13bexaHue okucnenus. Korna Bo3fyx 3aTarvBaeTcs U3 okpyXaloLueii aTmocepbl, OH
NPOXOANT Yepe3 CabHIK Nepep, TeM, Kak NonacTb B OCYLUMTENbHOE YCTPOICTBO (06bIYHO CoaepXallee
KpuUCTaIbl CUAMKArensi), ¥ 3aTeM yxe nonagaeT B pacLUMpuTENbHbIi 6ak. Bo3myx BXoAUT 1 BbIXOAMT 13
nedopmupyloLLerocs BO3AyLLHOTO KOMMEHCATOPa Yepe3 CallbHUK 1 OCYLUMTENb, Kak 3T Bbio 0nucaHo
BbilLe. 3aLuTa cucTembl Bo3ayxo06MeHa OCYLLECTBASIETCS MU NOMOLLM pene byxronbua, koTopoe
YCTaHaBNMBAETCS Ha Tpybe, CoeanHsioLLEl raBHbIi 6ak ¢ paclumputenem. Pene byxronbla nossonset
06HapyXuTb BbIOPOCHI ra30B 1 NMOBbILLIEHNE BHYTPEHHEO AaBneHNs. M0BbILLEHNE TeMMnepaTypbl Macna
onpeaensieT AONONHUTENbHbI TepMOCTar.

Life Is On Scléneider
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6.3.5 BbiGop TexHoNOrUM

Kak 6bi10 HanMcaHo paHee, MOXHO BbIOpaTh TPAHCHOPMATOP C XUAKUM AVSNEKTPUKOM WUIN CyXOii
TpaHchopmatop. Mpu HoMuHaNbHOI MolwHocTv 10 10 MBA anbtepHaTBoil TpaHcdopmaTtopam ¢
pacLumpuTenbHLIM 6akoM BASIOTCS repMETUYHbIE TPAHCHOpPMATOpbI.

Bribop 3aBucKT OT psfa $pakTopoB, BKIOYAs:

m MecTHble npasuia 1 opuumManbHbie pekoMeHaaumn. B HEKOTOpbIX CTpaHax TpaHChOpPMaTophbl CyXoro
TUNa SBASIIOTCS 0053aTeNbHBIMK /151 UCMONb30BaHNS! B 0OLLECTBEHHbIX 3AAHMSIX, TakuX Kak O0MbHNLbI,
TOProBble MOMELLEHNS 1 T.4.

m Pvick noxapa.

M LleHbl ¥ npenMmyLLecTBa Kaxaoi 13 TeXHONOrvi.

6.3.6 OnpepeneHue oNnTUMaNbHOM MOLLHOCTH

3aBbllleHne HOMUHANBHOM MOLLHOCTM TpaHC(OPMaTopa NPUBOAUT K CneayloLemMy:
B Ype3MepHble KanuTaoBNOXEHNS.

B V3nuiuHe BbICOKME NOTEPM XONOCTOrO X0/a.

B CHWXeEHME Harpy304HbIX MOTEPD.

3aHnxeHne HOMUHaNILHOVM MOLLHOCTH TPaHC(OpMaTopa NPUBOAMUT K CrieAylolLeMy:

m [MoHuxeHHbii KMNJ npy nonHoit Harpy3ke (Makcumanbhbiid KIMA npu 50-70 % nonHoii Harpysku).

m [lonroBpemeHHas neperpyska Bbi3bIBAET TAXENble MOCNEACTBIS Ang TPAHCHOPMATopa, BCNEACTBIE
CTapeHust 3onsLmm 0OMOTOK (3TO MOXET NMPUBECTU K MOBPEXAEHIIO N30MSILMK 1 BBIXOAY U3 CTPOSI
TpaHchopmaropa).

Onpepenexve ONTMMaNbHON MOLLHOCTH

[insi Toro 4ToGb! BbIOPATH ONTUMANBHYI0 HOMUHANBHYIO MOLLHOCTB (KBA) TpaHcdopmartopa, HeobxoaumMo
BbIMOJHUTL CREAYIOLLME [EACTBUS:

= CoCTaBUTb NEPeyEHb MOLLHOCTEN YCTAHOBIIEHHbIX ANIEKTPONPUEMHUKOB (060PYLOBaHNS), ONPenenuTb
K03 ULMEHT MCNONb30BaHNS 1 NOTPEONEHMS, kak OMMCLIBAETCS B rnase A.

= Onpenenutb NPOAOIXMTENBHOCTb BKIKOYEHNS YCTAHOBKY C YY4ETOM NEPUOLNYHOCTI Harpy3oK 1nu
neperpysox.

m [TpuHsITb BO BHUMaHE BCE BO3MOXHbIE Oy/yLume pacLuMpeHIsi YCTaHOBKN.

m B 060CHOBaHHbIX Cyyasix, 00ECMeYUTb KOMMEHCALWMIO PEAKTUBHOI MOLLHOCTY B CIIE[YHOLLMX LIENSX:

[ CHUXeHVe WTpadoB Npy Tapudax, YaCTUYHO OCHOBAHHBIX HA MAKCUMabHOI NOTPEBSIEMOIA MOLLHOCTM
(kBA);

[] CHUXEHWEe CTOMMOCTU 3aBJIEHHOrO Makcumyma Harpysku (P(kBA) = P (kBT)//cos ¢.

® Boibpartb TpaHchOpPMATOp M3 Mana3oHa AOCTYMHbIX CTaHAAPTHbIX MOLLHOCTEIA.

Bo usbexatve neperpesa u, CefoBareibHo, MPEXAEBPEMEHHOTO CTapeHIs TPaHChOPMATopa, BaHO
06ecrieunTb COOTBETCTBIE OXTIAXAAIOLIAX YCTPOICTB YPOBHIO MOBBILIEHMS TEMMEpaTypbl TpaHCHOpMaTopa.

Mpumeyanus:

® HenpasunbHbIiA KOHTPONb MOBbILLEHNS TEMMEPATYPLI 0OMOTKM UK OLUMOOYHBIV BLIGOP TEPMUYECKOrO
Knacca MOXeT MPUBECTM K YMEHBLUEHMIO CPOKa aKCTTyaTaumu.

® HenpasunbHas OLIEHKa YCNOBUI 3KCTUTyaTaLym, CBS3aHHbIX C rpadvKoM Harpy3ku, MOXET Bbl3BaTb
YMEHbLLEHME CPOKa 3KCTyaTauumi. Hanpumep, HEOOXOAMMO YYUTLIBATh, YTO MaKCUMalIbHasH HArpy3ka
Ha $OTO3NEKTPUYECKYIO YCTAHOBKY NPOU3BOAUTCS B TEYEHME CBETOBOTO [HSI, MNU, YTO MAKCUMAIbHbIN
nepenag Mexzy 3UMHeii 1 neTHel Temneparypoii Bo3ayxa B Poccum coctagnsiet 70 °C.

6.4 BeHTUNAUMS B NOHWKAIOLWMX NOACTAHLIMAX

Kak npaBuno, cuctema BeHTUNSILMM NOLCTaHLMM HeobxoauMa NS 0TBOAA TenNa, BbIAENSEMOro
TpaHcdopMaTopamu 1 ApyriM 000pYA0BaHMEM, @ TaKXe ANS CYLUIKU B NEPUOALI NOBLILLEHHO BNXHOCTH.
OfiHaKo, psif MCCNIeA0BaHMIA MOKA3bIBAET, YTO U3OLITOYHAS BEHTUMISLIMS MOXET 3HAYUTESbHO YBEINYMBATL
KOHAEHCALMIO.

[anee NpuBOASTCS PEKOMEHAALMM U NPAKTUYECKUE COBETbI 1S 00ECNEYEHs HaNeXalLeid BEeHTURALMM
B MOHWXAIOLLWMX NOACTAHLMSX, @ TaKKe NoapoOHas MHpopMaums 06 eCTECTBEHHOI BEHTUNSALMM
TpaHcdopmaropa.

6.4.1 OcoGEHHOCTU KOMMJIEKTHOM MOHWKAIOLLLE# MOACTAHLMUM HAaPYXHOM
YCTaHOBKM B 0COObIX YC/IOBUSIX SKCAyaTaLmm

m Jliobast ycTaHoBKa TpaHcGopMaTopa B OAHOM MOMELLEHUN WK B OHOM LUKady C PacripeaenuTesibHbIM
yctpoiicteom BH 1 HH noenmsieT Ha cpok cnyx6bl 060pynoBanms.

m JlioGoit BO3AYLUHLIIA NOTOK, CO3/1aBaeMblii 3a CHET Harpeea TpaHchOpMaTopa, CHIXAET BAUSHUE
TEMNN0BOro N3y4eHnsi. ITOT BO3MYLLHbIN NOTOK SBASIETCS €CTECTBEHHOI KOHBEKLIVIEN B COOTBETCTBIM C
TpeboBaHusMm cTanaapTa MIK 62271-202.

m Jlioboe oTzeneHure TpaHchopMaTopa NeperopofKoii T pacnpenenuTenbHbx yeTpoiicTe BH n HH
YAYYLIAET 3KCMYaTaLUMOHHOE COCTOSIHUE PacnpPELeNNTENbHbIX YCTPOCTB B YMEPEHHOM KaUMaTe.

m [Npy HapyXHoit ycTaHoBKe N060e pacnpeaennTenbHOe YCTPOHCTBO A0MXHO ObiTb NPEANOYTUTENHO
YCTAHOBNEHO B TEMNOM30/MPYIOLLEM KOPMYCE, 3alLUMLLAIOLIEM OT BHELUHUX BO3AENCTBUIA (Mbllb, BNAXHOCTb,
CONHEYHas pavaums 1 T.4.), 0COBEHHO B YCOBUSX 04EHb TEMIONO 1 XONIOAHOMO KMarta.

PykoBOACTBO N0 YCTPOWCTBY dnekTpoycTtaHoBok 2019
© Schneider Electric — Bce npasa 3awyileHsl
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=) 6.4.2 PeKkoMeHAaUMM N0 BEHTUASILMM NOHWKAIOLLMX NOACTAHLMIA

T T=F

O0wwme TpeGoBaHMS
BeHTMﬂﬂLl,MFI A0MKHA NoAAePXuBaTbCa Ha MUHUMAJIbHOM Tpe6yeMOM YpoBHe.

”““N?""H\HHH NH
m ) Bonee TOro, BEHTUNALMA He OMXHA Bbi3biBaTb BHE3AMHLIE KONEOaHNs TeMNepaTyphbl, KOTOpbie MOryT
NPUBECTY K AOCTUXEHMIO TOYKM POChI.
Mo 3T0i NPUYMHE ECTECTBEHHAA BEHTUISLMS AOMKHA MCMOJb30BATLCS BCAKUI pas, Koraa aTto
BO3MOXHO. OTON/eHMe MOXET NoTpeboBaThCs Ha Nepuo, koraa ycTaHoBka Oynet 06ecToueHa;
Puc. BA43. [Ia pasnuasHsIX IpUMEpa KOHCTPYKLMiA TIOHIXAIOLEH MOACTAHLMM 3T0 HeoOX0AMMO, YTOObI NOAAEPXMBATL MUHUMANbHBIV BO3AYLUHbIA MOTOK. MpK 1CMONb30BAHUN
C €CTECTBEHHOI BEHTUNALMENA, B COOTBETCTBUM C KOMIMOHOBKOA, NPUBELEHHOM MPUHYAUTENbHOM BEHTUNALIAM BEHTUNSTOPLI JOMXHLI PaBOTaTh HENPEPbIBHO NS NPEAOTBPALEHNS
Ha puc. B54 konebaHuii Temnepatypbl. Mpy HELOCTATOYHO NPUHYANTENLHON BEHTURALMK /1S 0BecreyeHns
paboTOCNOCOGHOM COCTOSIHMS PACNPeaeUTENbHOTO YCTPOCTBA, UM KOTAiA YCTAHOBKA SBNSIETCS OMACHOI
30HOiA, 610K BEHTUNSILIAM 1 KOHAMLMOHMPOBAHIS HEOOXOAMMO Pa3fieNnTh Ha BHYTPEHHIOID 1 HAPYXHYIO
BEHTW/ISILMOHHBIE CYCTEMbI.

EcTecTBeHHas BEHTUNALMS SIBASIETCS! OCHOBHBIM METOL0M OXJIXEHUS! 1Sl BBICOKOBONLTHOMO
0b0pyaoBaHus (cM. puc. B43 v puc. B44), opueHTupbl s onpeaeneHns Tpedyembix pasmepoB
BXOZHbIX U BbIXOZIHbIX BEHTUMISILMOHHBIX OTBEPCTUIA B NOHMXAIOLLE NOACTAHLM NPELCTaBNEHb fasee.

K 2 VT b 24 23

PacnonoxeHnne BeHTUNSALMOHHbIX OTBEPCTHIA

[ing Toro 4t06LI MaKCUMM3MPOBATHL OTBOZ, TEMJIA, BbIAENSIEMOro TpaHCHOPMaTOpOM NOCPELCTBOM
€CTECTBEHHOI KOHBEKLMN, BEHTUNSLMOHHbIE OTBEPCTUS [IOMXKHbI PACTIONAraThCsi BBEPXY U BHU3Y CTEHKU
okono TpaHchopmaropa. Tennota, paccenBaemas pacnpenenuTesbHbIM yeTpoiicteom CH, npeHebpexumo
mana. Ytobbl NpeaoTBpaTUTb KOHAEHCALMIO, BEHTUNSILMOHHBIE OTBEPCTUS MOLCTAHLIAM OMXHI
pacnonaratbCst kak MOXHO Aianblie OT pacnpeaenuTtensHoro ycrpoiictea CH (cm. puc. B45).

Puc. B44. Tpumep npoTecTpoBaHHON KOMMNIEKTHOI MOHMXAIOLLE MOACTaHLMN Tun BEeHTUNALMOHHDIX OTBep(:TVIﬁ
C TpaHchOpMaTOpOM, 3an0HEHHbIM XMAKOCTbIO MOLHOCTbIO 1250 KBA .
[ins TOro 4T06LI CHU3WTbL MOCTYMIEHNE MBIV, 3arPI3HEHWIA, TYMaHa U T.AL., BEHTUNALWMOHHbIE OTBEPCTUS

MOACTAHLMM OMXHbI 0GECNeYMBaTLCA NEPEropoaKamMm C LWEBPOHHBIMY NNACTUHAMM NPU YCTAHOBKE
Hrokosonuioe TpaHchopPMaTopa B OAHOM MOMELLEHU C PACTIPEAETATENbHBIM LWMTOM. B NPOTMBHOM Criyyae
Yemonero / MCMO/b30BAHIE BEHTUALIMOHHBIX PELIETOK C GO/IEe BLICOKOM IGEKTUBHOCTLIO PEKOMEHIYETCS, KOra
CyMMapHbIe noTepy NpesbILaoT 15 KBT.

BeHTunALMOHHbIE

OTBEPCTHS BBEPKY Kone6aHus TeMnepartypbl BHYTPU Kopnyca

W BHU3Y

[ins ymeHblueHns konebaHusi TeMnepaTypbl BHYTPU KOpryca ceayeT 1Cnonb30BaTb OTOMNEHNE, eCin
CpefHsS OTHOCUTENbHAS BNXHOCTb MOXET OCTAaBATLCS BbICOKON B TEYEHWE [IMTENBHOTO NEpUofa
BpemeHu. OTonnenue LOMXHO paboTaTb HeNpepbIBHO — 24 yaca B CYTKW KPYrAbli rof. Cuctemy

o OTON/EHNS NOLACTAHLMI He MOAKIIOYANTE K KOHTPOSIO TEMNEpaTypLl UM CUCTEME PErynnpoBaHus, Tak
e // N KaK 9T0 MOXET MPUBECTY K KONEBAHMAM TEMNIEPATYPbl 11 KOHAEHCALMI, A TakXe K KOPOTKOMY CPOKY
- CnyXObl HarpeBaTeNbHbIX ANEMEHTOB. Y6eauTech B TOM, 4TO 06ECreynBaeTCs NpUEMNEMBI CPOK ClTyXObl
HarpeBaTeNbHbIX ANEMEHTOB.

Pacnpenenu-
TenbHoe

HuakosonbTHOR
pacnpenenur.
YCTPOWCTBO

KoneGaHus TemnepaTypbl BHYTPU NOACTAHLUU

CnepyioLime Mepbl MOTYT MPUHUMATLCS 15 CHUXEHUS KonebaHuii TeMnepaTypbl BHYTPU NOACTaHLMN:
W YnyyLieHve Tennon3onsuyMm NoaCTaHUMM 11 CHUXEHUS! BO3AECTBUS KoNebaHuit HapyXHOi
TeMnepatypbl Ha TeMnepaTypy BHYTPY MOACTAHLNN.

m o BO3MOXHOCTI He CNELyeT UCM0Ab30BaTL OTOMIEHUE NOACTaHLMK. Ecnm oTonnene Heobxoammo,
obecneybTe, 4TOBbI CUCTEMA PErYIMPOBAHMS W/UAK TEPMOCTAT OblW JOCTATOYHO TOYHBIMIA 1
paccyMTaHHBIMK HA NPEAOTBPALLEHME YPE3MEPHBIX CKAYKOB TEMMepaTypsl (HanpuMep, He 6onee 1 °C).
Ipu OTCYTCTBIM JOCTATO4HO TOYHOI CUCTEMBI PErYMPOBAHMS TEMMEPATYPbI, OTOM/EHNE LOMKHO ObiTh

BeHTUASLWORHbIE
OTBEPCTHIS BBEPXY
W BHU3y

Pacnpenenu-
TenbHoe

CH HenpepbIBHLIM — 24 Yaca B CyTKM, KPYMblii rof,.
m Heo6xoymo 1CK0YUTL MOCTYNJIEHIE XONIOAHOTO BO3AyXa U3 kabenbHbIX TPaHLLEi Nof, sueiikamu unm
Puc. B45. PacnonoxeHue BEHTUNSLMOHHbIX OTBEPCTHIA 13 NPOEMOB B NOACTAHLWN (MOf IBEPAMM, Ha CTbIKAX KDbILUM 1 T.4.).

Oxpyxaiowas cpeaa NoACTaHLUKN U BNAXHOCTb

PaaHble GpakTopbl CHAPYX1 NOACTAHLAM MOTYT BMSITb HA BNAXHOCTb BHYTPU Hee.

m Pacrexus:

CnepnyeT u3beraTb YpeamepHOro KOIMYECTBa PacTEeHMiA BOKPYT MOACTAHLMM 1 3aCOPEHMS BEHTUNSILMOHHBIX
OTBEPCTUIA.

m [Mapon3onaums noACTaHLMM:

KpbiLwa noscTaHumm He fomxHa npotekatb. Heobxoammo naberatb 1CMOAL30BaHMS MIOCKUX KPbILL,
TUZPON30NSLMIO KOTOPBIX TPYAHO PEaM30BaTh M NOALEPXMBATD.

m Bnara o1 kabenbHbix TpaHLLei:

Heo6xoanmMo nonepxueatb kabenbHble TPAHLLEN B CYXOM COCTOSHW MpY NIOOLIX YCOBHUSIX.

OtyacT, peLueHue CoCTOUT B JOBABAEHMM NECKA HA AHO TPaHLLEN.

PykoBOACTBO N0 yYCTPOWCTBY dnekTpoycTaHoBok 2019 .
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3alwuTa oT 3arpsa3HeHns U oYMcTKa

YpeamepHoe 3arpsi3HeHme CrnocobCTByeT 06pa30BaHMI0 TOKOB YTEUKM 1 MEPEKPbITUIO U30STOPOB. YTOOLI
npeaoTBPaTUThL YXyALWeHUe PaboTbl 060PYLOBAHIS BbICOKOTO HAMPSKEHUs, HEOOXOAMMO 3alLMTUTL
B36 060py0BaHIE OT 3arpA3HEHNS UN PEryNSIPHO OYMLLATL 0GOPYLOBAHIUE OT 3arps3HEHUI.

Sawura

3aKpbiToe pacnpefen1TenbHOe YCTPOCTBO CPEAHEr0 HANPSXEHNS MOXET 3aLLMLLATLCS KOPMYCOM,
0becneynBatoLLM BbICOKYIO cTeneHb 3awmTbl (IP).

Ouuctka

Ecrm He 06ecreynBaeTCs NoNHas 3aluuTa OT 3arpsisHeHnsi, 060pYLOBaHUE CPELHEO HANPSKEHNS
MOASIEXMT PErYNAPHOI OYUCTKE ANS NPENOTBPALLEHIS NOCTENEHHOTO YXY/WEHU ero paboTbl 13-3a
3arpssHeHns.

QuuncTka — 3T0 BaXHblil NPOLIECC. MCNOnb30BaHNe HeHaIexaLyX NPOAYKTOB MOXET MPUBECTM K
HeoBPaTUMOMY MOBPEXIEHMIO 0GOPYA0BAHMS.

. . PykoBOACTBO MO yCTPOIACTBY 3nekTpoycTaHosok 2019
I
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PacnpepenurensHble
sueitku CH, ans
Orcex KOTOpbIX HEOBX0AUM
c6OpHbIX pesepBHbIi UCTOYHUK
LWKH Maxenb ABP nuTaHUs
O sueiikn CH - l l l l

———f -

A
OT pesepBHoro
reHepatopa

Puc. B46. Cuctema aBTOMaTU4ECKOr0 BBOAA PE3EPBa C UCTI0Nb30BAHNEM
pe3epBHOro reHeparopa

PykoBOACTBO N0 yYCTPOWCTBY dnekTpoycTaHoBok 2019
© Schneider Electric — Bce npasa 3awyileHsi

B 310l rnaBe paccMaTpuBaIOTCS TONBKO FEHEPATophl, MOAKIIOYEHHBIE HA CTOPOHE CPEAHEr0 HANPSHKEHMS.

7.1 ABTOHOMHbIE reHepaTopbl, He paboTalowme B Nnapanneny B37
C nuTaloLLen CeTbio

Ecnu anexTpoycTaHoBka TpeOyeT BbICOKOIN HAfleXHOCTU MUTAHMSI, MOXHO MCMONb30BaTb OAUH UK
HECKOJIbKO PE3EPBHbIX FEHEPaTOPOB CPEAHETO HANPsXeHWs. B nioboM cyyae anekTpoycTaHoBKa A0MKHA
BKJ/IIOYATh B CeDSi CMCTEMY aBTOMATUYECKOro BBofia pesepsa (ABP) oT ceTu, B Cyyae BbX0Aa reHepaTopoB
13 cTpos (cMm. puc. B46).

[ng 3aWmTLl reHepaTopa NpeaycMOTPEHb CreLanbHbIe 3aLUMUTHbIE YCTPOACTBA. [ins reHepaTtopoB
CpeaHero pa3mepa, Kak npaswusio, UCTONb3YITCS CENYIOLLME CPEACTBA aLLMThI:
M 3aWwmTa ot MexaydasHOro 3amblkaHns 1 3amblkaHns Gpasbl Ha 3emMNi0

m anddepeHumanbHas 3alumTa ¢ TOPMOXEHUEM

M 3aWyTa OT Neperpysky No Toky 06paTHO NOCNen0BaTeNbHOCTY

M 3aWmra oT neperpysku

M 3almTa OT HEeMCNPaBHOCTM kopryca cTaTtopa

M 3alMTa OT HEeMCNPaBHOCTL 0OMOTKM PoTopa

M 3aLMTa OT NOTEPU aKTUBHON MOLLHOCTU

M 3alLMTa OT NOTEPU PEAKTUBHOM MOLLHOCTY UK NOTEPK NONS

M 33WMTa OT NOTEPU CUHXPOHU3MA

M 33LMTa OT NOBbILIEHHOMO/MOHWKEHHOMO HANPSKEHNS!

M 33LUMTa OT NMOBBILIEHHOI/MOHMKEHHOI YaCTOThI

M 3awMTa OT neperpesa NOALIMMHUKOB

Criefiyet OTMETUTb, YTO B CBSA3M C TEM, 4TO MOLLHOCTb KOPOTKOTO 3aMblKaHusi Py NUTaHWM OT reHepatopa
0Y4eHb Mana Mo CPABHEHMIO C MOLLHOCTbIO KOPOTKOTO 3aMblKaHusi MPY MATaHUM OT CETH, HEOBXOAMMO
0bpatLaTb 0c060e BHAMAHME Ha CeNEKTUBHOCTD (M3GMPaTEbHOCTb) 3aluThl. PexoMeHzyeTcs npu

3akase reHeparopa(oB), YTo6bl IPOM3BOANTENbL MPOTECTMPOBAN E€r0 (1X) TOKOM KOPOTKOTO 3aMblKaHusI,
s 06ecneyeHIs HaaEXHOCTY PaBoThbl MeXhAa3HOIA 3alMTLI OT KOPOTKOTO 3aMblkaus. B cryyae
BO3HWUKHOBEHWS TPYZHOCTEl Npy BO3BYXAeHUM reHepatopa 06s13aTeNbHO cneayeT 3adukcupoBath
HEWCMPABHOCTY M NepeaaTh NPOU3BOAUTENIO.

YnpaBneHue HanpsHKeHMEM U 4aCTOTOMN

HanpsixeHue 1 4acToTa ynpasngioTcs NePBMYHBIM PETYASTOPOM (amm) reHeparopa (oB). Yactora
KOHTPOMPYETCS PEryNSTOPOM (aMK) CKOPOCTH, B TO BPEMS Kak HanpskeHne KOHTpompyeTcs
PerynsTopoM (amu) Bo3ByxaeHus.

Korza Heckonbko reHepatopos paboTaloT napasnesnsHo Nog yrpassexvem APH, Tpebyetcst BHINOHUTL
06MEH aKTUBHOIA 1 PEAKTVBHOI MOLUHOCTAMM MEXly NapaniesibHo NoaKMoYeHHbIMI reHepaTopamm.

MpyHUMN paBoTbl 3aKMIOYAETCS B CNEAYIOLIEM:

m AcTnBHas MOLLHOCTb, Nepeaasaemas OT reHepartopa, yBenn4neaeTcd, Koraa paﬁoqaﬂ MalinHa
yckopsieTcsl, U HaobopoT

B PeakTvBHasi MOLLHOCTb, NepesaBaeMasi 0T reHepaTopa, BO3pacTaeT, KOrzia ero Tok Bo30yxaeHus
YBEJIMYNBAETCA, U H8060p0T.

BblﬂeﬂeHHbIe MoAynu, yCTaHOBNIEHHbIE [J19 BbIMOJIHEHUA 37O 3aja4yu, B OCHOBHOM obecneynBaloT
BbINOJIHEHWE APYriX 3aa4, TakuX KaKk aBTOMaTnyeckass CUHXpOHU3aUmns 1 CoeauHEHe reHepaTopoB
(cm. puc. B47).

7.2 TeHepaTopbl, paboTalowue napanienbHo C CeTblo

Korna oauH 1im HeCKOMbKO reHepaTopoB NpeaHasHaueHbl 1S napanesnbHol paboTsl ¢ CeTbio, 06bINHO
TpebyeTcs cornacue NOCTaBLLMKA 3NEKTPOIHEPrMK. OCTABLUNKOM SNEKTPO3HEPTUN 33[3I0TCS YCIOBUS
3KCTIyaTaLMmM reHepaTopoB U XapakTepUCTUKM MPUMEHSIEMOTO 060PYA0BAHNS.

OHeprocHabxaloLLas opraHn3aums, kak npasuio, Tpedyet nHpopmaLmio, KacaltoLLyiocsi reHepaTopoB,
Takylo Kak:

B YPOBEHb TOKA KOPOTKOrO 3aMblKaHMsl, BbIDabaTbIBAEMOr0 FreHEPaToOPOM B CETh, B Cly4ae BO3HUKHOBEHMS
HENCMPaBHOCTM

B MaKCUMaslbHasi aKTBHas MOLLHOCTb BbipabaTbIBaeMOro reHepaTopoM B CeTb, B Cly4ae BO3HUKHOBEHMS
HENCMPaBHOCTM

B NPUHLMAN JeICTBIS KOHTPONIEM YNPABNSIOLIEr0 HAMPSIXEeHMs

B BO3MOXHOCTb reHepaTopa ynpaensab Ko3QdUUMEHTOM MOLLHOCTM YCTaHOBKY

B cnyyae HeucnpaBHOCTY B CETU NUTaHNS 0ObIYHO TPEOYETCS MTHOBEHHOE OTKITIOYEHME FeHepaTopoB. JT0
[I0CTUraeTcs ¢ NOMOLLbHO CrieLMasbHOM 3alyTbl, YKa3aHHO 3HeprocHabxalolLei opraHuaaumeit. ta
3alLMTa cpabaTLIBaET B CEAYIOLLMX YCIOBUSIX:

M MOBbILLIEHHOE/MOHXEHHOE HAMPSKEHNE

M MOBbILLEHHAS/MOHKEHHAs YacToTa

M MOBbILIEHHOE HANPSXXEHNE HYNEBOI NOCNEA0BATENLHOCTH

3awwymTa, Kak npasuno, yNpasnsieT OTKIKYEHEM [IABHOTO BbIKIIOYATENs!, 06ECNEUMBAIOLLErO MOAKIIOYEHNE
YCTaHOBKM K CETH, B TO BpEMS Kak reHepaTopbl NPOLOMXAIOT CHabXaTb rpynny BHYTPEHHUX noTpebuteneit
UM eé YacTb, B 3aBUCHUMOCTM OT Tpebyemoii NoHOM MOLLHOCTU (cM. puc. B34). B atom cnyyae cbpoc
Harpy3ak1 0MXeH ObITb OAHOBPEMEHHO BHINOMHEH C OTKIIOYEHUEM TTABHOTO BbIKIIOYaTENS.

Life Is On Scléneider
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Ynpaenenue

Korpa reHepatopbl Ha NOTPEOUTENLCKOI NOACTAHLMM PaboTaloT B OCTPOBHOM PEXMME (3HEPronuTaHue
OT CETU OTCYTCTBYET), HaNpSIXEHMe W 4acToTa BbipabaTbIBAIOTCS FeHepaTopaMu Ha YPOBHE OCHOBHOM
MOLCTAHLNM 1, CNELOBATENbHO, CUCTEMBI YPABNEHUS reHepaTopamy paboTaioT B YCTaHOBUBLLEMCS
pexumMe no HanpsXXeHuto / yactote (cM. puc. B47).

Korzia aHeprocHabxaloLuasi ceTb NOAKIMIOYAETCS, TO HANPSHKEHME U 4ACTOTa GUKCUPYIOTCS C MOMOLLbIO
BHELLHEN CeTH, U CUCTEMbI YPaBIEHNS reHepaTopaMu 0MKHbI ObiITb NEPEKIIoYeHbl U3 pexuma
HanpsXeHUs / 4acToThl (pexum V / F ynpaBneHns) B pexuM akTUBHOI / PEaKTUBHOI MOLLHOCTM (pexum P
/ Q ynpasnenus ) (cm. puc. B47).

DyHkumelt pexma ynpasnexus P / Q SBnsieTcst KOHTPOSb 06MeHa akTUBHOI 1 PEAKTVBHOI MOLLHOCTY

C MOMOLLbIO MUTAKOLLEN CETW. TUMMYHBIA NPUHLIWMN PaBOTLI UCTIONL3YETCS B GOMBLUMHCTBE CTAHAAPTHBIX
MPOrPaMMHbIX NPOLYKTOB U SIBASIETCS CNEAYIOLLMM:

= CymMMa akTMBHOI 1 PEaKTVUBHOI MOLLHOCTY 3a[1al0TCS B COOTBETCTBUM C TPEOOBAHMSIMY K NUTAIOLLEl
CETU W YCTaHaBNMBAIOTCS OMEpaTopoM. ITU HACTPOIKKM MOrYT BbITb OnpeaeneHs aHeprocHabxaroLLei
OrpaHu3aumeii.

m CvcTema ynpaBneHus NOAEPXMBAET OTHOLLIEHNE aKTVUBHOI 11 PEAKTUBHOI MOLLHOCTY Ha HE0BX0AMMOM
YPOBHE MyTEM BO3MEICTBIS HA CKOPOCTb BPALLIEHWSI FeHEpaTopa [yist KOHTPONS aKTUBHON MOLLHOCTY 1
TOKa, NyTeM BO3LEVCTBIS HA BO3BYX/IEHNE reHepaTopa st KOHTPONS PEaKTUBHOI MOLLHOCTH.

= OTHOLUEHMe aKTUBHOI 1 PEAKTUBHOI MOLLHOCTI MEX[y reHepaTopamu 0CTaeTcs B TpebyeMblx
napameTpax.

Pexwm ynpaenetus P / Q nossonsieT:

M CTPOro OrpaHU4uThL NOTPEBEHNE aKTUBHO MOLLHOCTM U3 NUTAIOLLEI CETU B COOTBETCTBUM C
BO3MOXHOCTbIO FEHEPaTopoB, KOraa TpeboBaHMs YCTAHOBKM MPEBBILLIAIOT UX MOLLHOCTb;

M OrpaHNyeHne NocTaBnsieMoil aKTUBHOI MOLLHOCTY, Kora TpeboBaHNs YCTAHOBKY HIKe BO3MOXHOCTE
reHepaTopos;

B noaaepxaxue ko3dduumMeHTa MOLHOCTY YCTaHOBKM HA YPOBHE [OrOBOPHOI CTOMMOCTH, YKa3aHHOM
3HeprocHabxaloLLieii opraHm3avmei.

Mpu HEOOCTATOYHbIX BO3MOXHOCTAIX FeHEePaTopoB [N 00ecneyeHs HeOOXOAUMOrO YPOBHS PEAKTUBHOM
MOLLHOCTY TpebyeTcs NPUBNEYEHNE JONONHUTENbHBIX CPEACTB AN COONIOAEHIUS [I0rOBOPHOIO
k03 duLMeHTa, HaNpUMEp, UCMONbL30BAHNE JOMOMHUTENbHBIX KOHAEHCATOPHbIX GaTapeit.

[Mepeknioyarens
> <
4 i h A
m My
CoBMeCTHOe
Wameperie BO3AECTBIE Ha
aKTMBHOIA MOLLHOCTU E = | aKTViB. MOWHOCT | < E
N3mepetme = CosMecTHoe
peakTue [:n OUHOCTH BO3/IEICTBME Ha ‘ M3mepeHue
) PEaKT1B. MOLLHOCTb 4acToTh
Kontponnep Kontponnep
BO3OYXAEHNS B036YXEHNS Nameperue
HaNPSKeHUs
v

\4 > < i
> <

MNepexnioyarens

Puc. B47. YnpasneHue reHepatopamu, paboTaioLymi napanienbHo ¢ ceTbio

PykoBOACTBO N0 YCTPOWCTBY dnekTpoycTtaHoBok 2019
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7.3 MapannenbHas pabora TpaHcGopmaTopoB

HeobxoanmocTb napannenbHoit paboTbl ABYX uiv Bonee TpaHCHOPMaTOpOB MOXET NOTPe6oBaThCs B
CNELYIOLLMX CIy4asX:

m 115 obecneyeHns 6e30nacHOCTH (BEPOSTHOCTb 0TKasa 060MX TPAHCHOPMATOPOB OAHOBPEMEHHO 04EHb
mana);

B NPy HeJ0CTATOYHON MOLLHOCTM TPAHCHOPMATOPA B CBSA3M C PACLUMPEHNEM YCTaHOBKM;

B 1PV OTCYTCTBUM [IOCTATOYHOIO MPOCTPAHCTBA (BBICOTHI) A1t OHOr0 GONbLLIOTO TpaHCHOpPMATOpa;

M B CNyyae NpyMeHeHns TpaHchopMaTopoB CTaHAAPTHOIO PasMepa ANs BCel 3NeKTPOYCTaHOBKU.

He pekomeHayeTcs nofkitouatb Gosee ABYX TPaHCHOPMATOPOB NapaesibHO, MOCKONbKY TOK KOPOTKOTO
3aMbIKaHA Ha CTOPOHE HU3KOr0 HanpsXeHns MOXET CTaTb C/IMLIKOM BbICOKUM.

7.3.1 MonHaa mowHocTb (KBA)

3HaueHue noHoi MoLHocTu (KBA) npu napannensHoii pabote Byx TpaHCHOPMATOPOB C OAMHAKOBLIM
HOMUHAJIOM MOLLHOCTW PaBHO CyMME OTAENbHBIX MOLLHOCTEl NPY YCNOBUM PABEHCTBA CONPOTUBNEHWIA W
K03 PULMEHTOB TpaHCHOPMALWN NO HANPSKEHMIO.

TpaHchopmaTopbl 0AMHAKOBOI HOMMHAMBHO MOLLHOCTY ByAyT pacnpeaensTb Harpy3Ky, paBHyIo o6Luei
Harpys3ke, Tpebyemoii YCTaHOBKOI 1 pasfieNneHHoii Ha KONMYeCTBO TPaHCHOPMATopoB, PaboTaloLLMX
napannensHo.

TpaHcpopmaTopbl Pa3HOro HOMUHANA MOLLHOCTM PA3AENsitoT Harpy3Ky NPaKTUYECKM (HO He TOHHO)
MPONOPLIMOHANBHO CBOMM HOMMHANAM, MPU YCIOBUM, Y4TO UX KO3DOULIMEHTBI TpaHCHOPMALWMK MO
HaNPSXEHMIO PaBHbI UK MOYTW PABHbI.

7.3.2 HeoGxoaumble ycnoBus ans napannesnbHoii paboTs

TpebyioTcs CnepyioLLmMe yCnoBus Ans napanenbHoro NoAKMIOYEHISt CUNOBbIX TPAHCHOPMATOPOB:
MpeanoyTUTENbHO, YTOObI COEAVHEHHBIE B Napaniesb TpaHCHOPMATOPbl MMENM CXOXWE XapakTePUCTUKA:
B 0JMHAKOBbIN KO3POULMEHT TpaHCHOpPMALWK;

M 0JVHAKOBYIO HOMUHAJBHYIO MOLLHOCT;

B 07VHAKOBOE COMPOTMBIIEHNE TOKAM KOPOTKOTO 3aMblKaHuSi;

M OfIHAKOBOE CoeaVHEeHUe 06MOTOK, Hanpumep, Dyn 11;

B TO Xe COMPOTUBIEHNE MEXAY TPAHCHOPMATOPaMi 1 OCHOBHBIM pacnpenenuTenbhoim wurom HH, roe
peanuayeTcs NoaKIIo4eHme.

Ecnu TpaHcpopmaTopbl MMEIOT pasHyio HOMUHAIBHYIO MOLLHOCTb, TO WX BHYTPEHHWE COMPOTUBNEHNS
HaxoAsTCs B TaKOM X€ COOTHOLLEHUM, YTO U HOMUHATbHBIE MOLLHOCTY.

He pexomenpyeTcs napannensbHoe NOAKIYEHe TPAHCHOPMATOPOB, ECAN COOTHOLLEHNE WX MOLLHOCTI
paBHO 2 unu Gonblue.

Ecnv TpaHcopmaTopbl He COOTBETCTBYIOT YKa3aHHbIM BbilLE TPEDOBAHUSM, PEKOMEHAALMN N0 UX
MoAKIIoYEHNI0 BYAYT NPEANOXEHbI U3rOTOBUTENEM.

PykoBOACTBO N0 yYCTPOWCTBY dnekTpoycTaHoBok 2019 . , .
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PacnipeienuTesnbHbIe MOHUXAIoLMe NOACTAHLMM MOTYT YCTaHaBINBATLCA B OOLLECTBEHHDIX MECTAX, TakuX
KaK Napku, Xunble PaioHbl N B YaCTHbIX BNAZeHUsX. B 3TOM cyyae nepcoHan aHeprocHadxatoLLeii
OpraH13aLm [OSXEH UMETb HEOTPAHWYEHHBIA AOCTYN K NOACTAHLMM. ITO TpeGoBaH1e 0GbIYHO
06eCneyMBaeTcs YCTAHOBKOM NOACTaHLMM TakuM 06pa3oM, 4ToObI CTEHa C ABEPLIO, YEpes3 KOTOpyio
MPOMCXOAMT JOCTYN MEpcoHasa, pacrosaranack Ha rpaHMLE YacTHbIX BALEHNIA.

8.1 PasnuyHble TMNbl NOACTAHLUMN

Mo Tvny YCTaHOBKM MOACTaHLMN MOTYT ObiTh:

B BHYTPEHHE! YCTaHOBKM B 3[aHUU, B OTAEBHOM NOMELLEHIM;

B HapyXHOIiA YCTAHOBKY, B CNELVabHO NpeaHa3HaYeHHOM [/isl 3TOr0 KOpMyCe, B KOTOPbIiA MOMELLaeTCst
000pyn0BaHIe BHYTPEHHEN YCTaHOBKM;

B HapYXHOIA yCTaHOBKW, 63 Kopryca;

m cTon6oBble.

8.2 MopcTaHums BHYTPEHHEN YCTAaHOBKM

8.2.1 Tunosoe pacnonoxeHue 060pyA0BaHNS B MOHWXKAIOLLEIH NOACTAHLUN

Ha puc. B48 u puc. B49 nokasaHo TMNoBoe pacrosioxeHne 060pyLoBaHisi, PEKOMEHAyeMoe s
NOACTAHLMM C Y4ETOM U3MEPEHMIA Ha CTOpoHe HH.

MpumeyaHmne: npu MCNoNL30BAHUM CyXiX TPRHCHOPMATOPOB C U30ASLMEN 13 SMOKCUAHON CMOIbI
(C «uTOI» M30NSLMEN) NPOTUBOMOXAPHLIA MAaCNOCGOPHIK He NpuMeHsieTcs. OnHako HeOGXOAVMO
MPe/yCMOTPETL NEPUOANECKYIO YNCTKY.

CoenuHenue TpaHchopmatopa ¢ Hueit CH Coenutenns
(B COCTaBe 4€iiKN UK OTAENBHO) — — OTTpaHcGopmaropa
K uHmn HH
A KPY uenn HH
(L[ 111
Ayeitka _ O
BbIKJIIO- 4 ]
yatenei ™ iy
2 BXOJHbIE n3aumtel  f° O Q
aueitkn CH uenn CH
| | |
U S
ST
[
/—|I. ; [ S ]
Tpaxchopmaropbl
/—|l' /—|l' /—|l' TOKa,
L npefoCTaBneHHble
A MOCTaBLLMKOM
7 3HEprum

[MoacoennHeHne K CeTV NUTaHns Tpatcgopmarop Macno- KabenbHbii
0fHODA3HBIM UK TpexpasHbiM c60pHUK kaHan HH
kabenem, ¢ kabenbHbIM kaHanom

nnn 6e3 Hero

Puc. B48. Tunosoe pacrnonoxexue 060pya0BaHus B NOHUXAIOLLEN NOACTAHLMM C YYETOM U3MEPEHMiA Ha cTopoHe HH

PykoBOACTBO N0 YCTPOWCTBY dnekTpoycTtaHoBok 2019
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Puc. B49. Mpumepb 06Luero pacnonoxexnst 060pyA0BaHIS B MOHWXAIOLLEN MOACTAHLNM C Y4ETOM U3MEPEHUi Ha
cropoHe HH, Bup, ceepxy

8.2.2 MopxnioyeHne K CETU MUTAHUSA U COEAUHEHUs MeXxay 000pyaoBaHUEM
CHu HH

Mpucoeamtenue k cetn CH npon3BoauTCst SHEProcHabXaloLLEei OpraHu3aLmeid, u OHa HeCeT 3a aT0
OTBETCTBEHHOCTb.

CoeauHeHs Mexly BbICOKOBONLTHBIM KPY 1 TpaHchopMaTopamu MOryT ObiTb BbINONHEHDI:

m KopoTKMMW MeaHbIMM LIMHAMK, Tae TpaHChOpMaTop NoMeLLaeTcs B 0TCeK, 06pasyioLmil YacTb
BbICOKOBO/LTHOrO KPY.

= OnHoba3HBIMM 3KPHUPOBAHHBIMU KabENsiMU C CUHTETUYECKON M30MSILIMEN C BO3MOXHBIM
1CMO/b30BaHMEM MPSIMOTO KabenbHOro BBOAA TPaHCdOpMaTopa.

CoeauHeHUs Mexy HU3KOBOJbTHIMM KabenbHbIMW BBOAAMM TPAHCHOpPMATopa 1 pacrpeaycTpoCTBOM
HW3KOr0 HanpsXeHNst MOrYT ObiTb BbINONHEHbI:

B of1HOdA3HLIMM Kabenamu;

B MeJHbIMU LUMHAMW (KPYFAIOrO UM NPSIMOYrONbHOTO CEYEHIs) C TEPMOYCaA04HON N30NSILMEN.

HacTosTensHO pekoMeHayeTcs UCroNb30BaHME LIMHOMNPOBOAA 4191 NOLKIIOYEHNs TPaHCGHOpPMaTopos,
Tpebytowmx Gonee NATU OAMHOYHLIX kabenei HU3KOro HaNpSXeHUs NapaieNbHo B 0AHOM dase.
[MoakntoueHne NSTM OAHOXWIbHBIX Kabeneii K 0aHoN hase ¢ paBHOIA 10Mel ToKa B KaXI0M Kabene
SBNSETCS HEOCYLLECTBUMBIM.

8.2.3 3aszemngiowme KOHTYpbI

[insi obecneyenms 6e30macHOCTM NepcoHana B NOACTaHLMM IOMKHA ObiTb MPeaycMoTpeHa
3KBUMOTEHLMANIbHAs CUCTEMA, COOTBETCTBYIOLLAS CNEAYOLMM PEKOMEHAALMSM:

= Co3piaHue 3a3eMAISIOLLErO 3NEKTPOAA NOZ, NOACTaHLMEN NOCPEACTBOM MeSHbIX NPOBOAHUKOB
m [ToziKnt0YeHme 3aLMTHBIX NPOBOLHIKOB KO BCEM OTKPbITHIM NPOBOASILUVM YACTSIM YCTaHOBKM:
0 Kopnycam anekTpooGopynoBaHus

01 OkpaHam kabeneit CH

1 Kopnycy TpaHcdopmaropa

0 MeTannuyeckum JBepsm U 7.1,

m [MoaknioyeHme Bcex 3allUTHBIX MPOBOAHUKOB K OIHO 06LLEei TOuKe

= CoefivHeHVe 00LLEH TOUKM 3aLMTHBIX TPOBOJHUKOB 11 @pMATYPHbIX CTEPXHEN GETOHHOI NAKTBI,
YCTaHOBJIEHHOI NMOJ, MOACTAHLMEN, C HAPYXHBEIMM 333eMNSIOLLVMIA 3NIEKTPOLAMM

8.2.4 OcselueHue

OHeprocHabXeHue Lieneit 0CBELLEHNS MOXET ObiTb BbIMOJHEHO OT TOYKM, PACTONIOXEHHOIA BbiLLE UK
HUXE M0 LieNy rNaBHOro BXOHOrO aBTOMaTM4eckoro Buikitoyatens HH. CooTBeTCTBYIOWME BbIKNIOYATENM
HU3KOTO HAMPSXEHWS IOMXHbI 0BECTIYMBATD 3aLLMTY HUBKOBOMBTHBIX LIENE OCBELLIEHNS.

Hamnexatiym 06pasoM J0MmXHbI ObiTb OCBELLEHbI:

B PYKOSITKY yNPaBneHus 060pya0BaH1eM;

B MeXaH14ecKue NHAMKATOPbl COCTOSIHMS AeKTPOOBOPYI0BaHMS;

B BCA MHbOpMaLKs, 0TOOPaXaloLLAACa Ha MHAMKATOPAX W HA Pene 3allyThbl;

W BCe yka3aTesbHble Tabnnyky no aKcrnnyaTauym 1 obecrneyeHnio 6e3onacHocTy.

13 coobpaxeHuii 6e30MacHOCTV PEKOMEHLYETCS YCTAHOBUTb CUCTEMY aBAPUIAHOTO OCBELLEHNS,
CHAOXEHHYI0 aKKyMYNSTOPHbIMY GaTapesmu.

PykoBOACTBO N0 yYCTPOWCTBY dnekTpoycTaHoBok 2019 . .
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B — [ logkntoveHne K pacnpenenmtenbHon CeTU CPeaHero HanpsxeHns
8 Tunbl M KOHCTPYKUMW pacnpeaenmnTenbHbIX NogcTaHUmm

8.2.5 OGopynoBaHue ang o6ecneyeHns 6esonacHOCTH

B COOTBETCTBUM C MECTHBIMI NpaBuiaM1 6e30MacHOCTY NOACTAHUMSA A0MKHA ObiTb OCHALLEHbI:
W cpeacTBamu 0becneyeHns 6e30macHoii IKCTyaTaLuy NOACTaHLM:
[J M30/IMPOBAHHON MOLCTABKOM;

B42 [ An3NeKTpru4eckuM KOBPUKOM;
[] Napoi AV3NeKTPUYECKUX NEPYATOK, KOTOPbIE XPAHATCS B CeLanbHOM KOHBEPTE;
[ yKa3aTeseM HanpskeHus 4N UCTosb30BaHMS HA BbICOKOBOJILTHOM 000pY0BaHNM;
M YCTPOIACTBAMM NPOTUBOMOXAPHON 3aLUMTLI B COOTBETCTBUN C MECTHBIMU HOPMaMU;
W npeaynpeauTesibHbIMA 1 YKa3aTesibHbiMU TabnMyKamm no:
[J 3kcnayatauum noacTaHLUmm,
1 6e30MacHOCTV NepCoHaNa;
[ OKa3aHuo NepBOiA NOMOLLY NOCTPAAABLIMM OT MOPaXEeHWs ANEKTPUYECKNM TOKOM.

8.3 MopcTaHuMM HapY)XHOW YCTAHOBKM

8.3.1 KomnnekTHas noacTaHuuMs 3aBOACKOrO M3roTOBIEHUS AN HAPYXXHOIA
yCTaHOBKMN

KomnnekTHbIe NOHMXAIOLLME MOACTAHLIMN HAPYXHOI YCTaHOBKM (CM. puc. B50) otBeyatoT Tpe6oBaHMsM
craHaapTa MK 62271-202.

| Bce KoMnekTHbIe NOACTAHLMN HAPYXHOI YCTaHOBKYW MOABEPraloTCs CEAYIOLMM UCTBITAHUAM 1
npoBepKam:

[ CTerneHb 3aLuThl;

[ TemMnepaTypHbli Kiacc;

[J HEBOCTIAMEHSIOLLMECS MATEPUAbI;

[] MEXaHM4eckas NPOYHOCTb KOPNyCa;

[] YPOBEHD LLIYMA;

[] YPOBEHb M30N5LMK;

] UCMbITAHUS! HA BO3LEVCTBUE BHYTPEHHEN Ayry;

[] NPOBEPKa Lieny 3a3emnexms;

[] MacnoyaepXvBaioLLasi CocobHoCTb;

1 pYHKLMOHMPOBAHWNE MOACTAHLINN.

OCHOBHbIe NpenMyLLecTBa

KomnnekTHble NoaCTaHLM NPeACTaBASioT CoB0ii ONTUMABHOE PELLEHUE CO CReayoLMMM
NpenMyLLeCTBaMU:

m CokpalleHHOe BPEMEHU NOCTaBKK

m HebonbLuoii 06beM CTPOUTENbHBIX paboT

m Jlerkuii MOHTaX

m BbICTpbI BBOZ, B 3KCMNyaTaumio

m PagymHas 06111351 CTOMMOCTb

Vcnonb3yemoe 06opyaosanme e Mexanueckas

COOTBETCTBYeT CTaHaaptam MIK: MPOYHOCTb KOpryca:

m CTeneHb 3almThbl ' YpoBeHb LymMa

W JneKTpOMarHuTHas W YpoBeHb U30nSLMM

COBMECTMMOCTb = Vicnbimanms
= OyHKUMOHANbHBIE TECTbI HH CH Ha BO3[eiiCTBIE
BHYTPEHHEN ayrv

m TemneparypHblii knacc

m HeBocnnameHsiowmecs
marepuans

Puc. B50. Tunbl UCMIbITAHWIA NOACTaHLMM B COOTBETCTBUM C TpeGoBaHusamu ctaHaapta MK 62271-202

C poctynom bes poctyna
niogen niogen
Cranpapt MK 62271-202 onpenensiet Tpe6oBaHus Ans IBYX TUMOB MOACTaHLMIA HAPYXHOM YCTAHOBKM
(cm. puc. B51):
Puc. B51. MoactaHuwm ¢ gocnynom 1 6e3 aocTyna noaei m C pocrynom nioaei
m be3 poctyna nogeit

. . PykoBOACTBO MO yCTPOIACTBY 3nekTpoycTaHosok 2019
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B - HOAKJ‘IPOL-IeHl/Ie K pacnpegenMTeanoM CETN CpenHEro HanpaxeHnd
8 Tunbl M KOHCTPYKUMW pacnpeaenmnTenbHbIX NogcTaHUmMm

Ha yposHe 3emnu
lMonynoazemHas

Mop3emHas

Puc. B52. Tpu TMNa KOHCTPYKLMM NOACTAHLMIA HAPYXHO YCTaHOBKM

Puc. B53. Ha yposHe 3emnm [a], nonynoaaemHas [b]

Puc. B54. MoacTaHums HapyxHoiA ycTaHoBKM 6e3 kopnyca

PykoBOACTBO N0 yYCTPOWCTBY dnekTpoycTaHoBok 2019
© Schneider Electric — Bce npasa 3awyileHsi

TMoncraHumum MoryT GbiTb PACMIONOXEHDI HA YPOBHE 3EMAW, MMETb NONYNOA3EMHYIO UK NOf3EMHYI0
KOHCTPYKLMIO, Kak NOKa3aHo Ha puc. B52 n puc. B53).

8.3.2 OTkpbiTag NOACTAHLMA HAPYXXHOI YCTAaHOBKM (CM. puc. B54)

OTKpbITbIE MOACTAHLMM LIMPOKO PACNPOCTPaHEHbI B HEKOTOPbIX CTPaHax 1 0DeCMeymBaloTCs 3aLmuToi oT =ZX]
atMocdepHbIX BO3AENCTBMIA. Takue NOACTAHLMW BXOAST, Kak NPaBuio, B KoMbLieBble cxeMbl CH 1
BK/TIOYAlOT B Ce651 CnenyloLee 060pyfoBaHMe:

B [18a BBOJHbIX (YHKLMOHATbHBIX 6,10Ka [1/1si NPUCOEAVHEHWS MOACTAHLMM K NIUTAIOLLEN CETH;

B 0fiH GYHKUMOHANbHBIN 6N10K 19 NUTaHus 1 3awwmThl TpaHchopmatopa CH/HH, 06bluHO
NPEeACTaB/eH aBTOMATUHECKVM BbIKITIOYATENEM;

B 0AVH NOHMXarowwwin TpaHcdopmatop CH/HH

M 0AVH pacnpefenuTenbHbii wut HH.

Kopnyca cunoBoro TpaHcdopmatopa 1 pacnpeaenuTenbHoro WuTa npeacTasnsior coboii creumansHoe
VCMOJHEHME L1191 HAPYXHOIA YCTAHOBKM.

8.3.3 TpaHcdopmaropHas cTon6oBas noAcTaHLms

06nacTb NPUMEHeHUs

9TV NOACTaHUMM UCTIONL3YIOTCS, B OCHOBHOM, [1S1 IUTAHNS OTAENbHbIX CENbCKMX NOTPeOMTENei oT
BO3JYLUHbIX pacrpefenmTenbHbix ceteii CH.

Koncrtpykumsa

lMopcTaHums [aHHOO TNA BKJIOYAET B cebst (CM. puc. B55):

m OpuH cTon6oBoii cunoBoii TpaHchopmatop CH/HH, k koTopomy, B COOTBETCTBIM C MECTHLIMM
npasunamM1, MOXET ObiTb MOAKIIOYEHDI CNIEAYIOLLNE YCTPOCTBA:

[ BbIKJIIOYATeNb Harpysky;

1 Habop W3 Tpex NpefoXpaHuTeneit;

1 Habop 13 TPEX Pa3psiIHUKOB.

W ABTOMATUYECKMIA BbiKIO4aTeNb Lenv HH.

= 3a3eMnAIoLLMIA ANEKTPOA, NOAKMIOYEHHBIY K 060PYA0BaHMIO MOCPEACTBOM MPOBOAHMKA.

MoncraHums fonxHa BbiTb pacnonoxeHa TakuM 06pasoM, 4Tobbl B obecrnedeHsl CBOGOAHBIN AOCTYN
nepcoHasna 1 BO3MOXHOCTb NPOBELEHIAS MOTPY304HO-Pa3rPy304HbIX OnepaLuit.

i penoxpaHuTenb

AsTOMATMYECKNIA —>
Bbikntoyatens D1 uenm HH 1

MeaHblil 3a3eMnsioLLmin
npoBoz 25 MM2

3aLmra npoBoAHMKA
OT MeXaHN4eckix
NoBpEXAeHNiA
30n9ILMOHHIi KOBPUK

Puc. B55. TpaHchopmatopHasi cTon6oBasi NoACTaHUms

Lifels ®n | Schneider
& Electric
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| naBa C
[logknoyeHne K pacnpeaenmTensHON CETH
HWU3KOro HanpshKeHus

1 HW3KOBOMNBTHBIE CETU ANEKTPOCHABXEHNS C2
1.1 HU3KOBOMBTHBIE MOTPEOUTETIN ...vvvviieeieieieie ettt C2
1.2 H3KOBOMBTHBIE PACTIPEAETIUTETIBHBIE CETU ..vviviivierieieiesieereesaete e sie e sre e ene e asea e seesee e sneens C10
1.3 MprncoeanHEHNE MOTPEOUTEMEM K CET ...cuviviiirieviiieieieiee ettt C1
1.4 Ka4eCTBO MNOCTABNAEMOM SMEKTDOTHEDRT UM 1..vvvvirierieieiiesieeiaesie e see e et e et sre e s C15

2 Tapudobl 1 y4eT anekTpo3Heprum C16
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C- HOLLKJ'HOLIGHVIG K pacnpeﬂeﬂMTeanoM CETU HN3KOTO HalMpPAXEHNA
1 HW3KOBONbTHbIE CETU 3NEKTPOCHABKEHUS

CaMble PacripoOCTPAHEHHbIE HU3KOBOETHBIE CUCTEMBI 1.1 HuskoBonbTHBLIE NOTPeGUTENM
3N1eKTPOCHAOXEHsI OXBATBIBAIOT AMaNas3oH OT
ofHodasHbIx ceteit HanpsxeHreM 120 B po TpexdasHbix
YeThIPEXNPOBOAHBIX CETEl HanpsixeHnem 240/415 B.
[uTaHne Harpy30k MOLLHOCTbIO A0 250 KBA

MOXET OCYLLIECTBASTLCS OT HU3KOBOMBTHbIX CETEN
31EKTPOCHAOXEHMS, a NPY YPOBHSIX Harpy3ki,
COOTBETCTBYIOLUMX MPEAENbHBIM BO3MOXHOCTSM
HW3KOBOJBTHbIX CETEN, MOCTABLUMKAMI SNEKTPOIHEPT M
00bI4HO NPeNaraeTcs NUTaHNE Ha CPEAHEM HaMPSXEHNM.
B cootsercTum co cranaaprom MK 60038 (TOCT 29322-
2014) pekoMeHayeMbIM HANPsXXeHUEM Ans TpexdasHbix
YETbIPEXMPOBOAHBIX HU3KOBOMTHLIX PACTPEENUTENbHBIX
cuctem snsetcs 230/400 B.

B Espone 1o 2008 roaa npogieH nepuop, nepexofa Ha fOMycTMOoe OTKIIOHEHWE HanpsiKeHst
230 B/400 B +10%.

[Mo onpenenexnto, K HU3KOBOMBTHBIM ﬂOTpeﬁI/ITeﬂﬂM OTHOCATCA TE rIOTpeﬁI/ITeﬂVI, Harpy3kun KoTopblx
MOryT yA0BNAETBOPUTESIbHO NUTATLCA OT HW3KOBOMLTHOW pacnpefennTeNbHo CeTU, PacnoNOXeHHO
B X HACENEHHOM MYHKTE.

HanpsixeHue nokanbHOI HU3KOBOMBTHOW CETH 3NEKTPOCHAOXeHUs MOXeT cocTasnsTb 120/208 B unu
240/415 B, 4TO COOTBETCTBYET HIXHEMY WM BEPXHEMY NPEfienaM Haubosnee PacnpoCTpaHeHHbIX
YPOBHEI TpexdasHOro HANPSXEHMS, UM Xe UMETb HEKOTOPBIA MPOMEXYTOYHBII YypoBeHb (puc. C1).

CrtpaHa Yacrora (Mu) + BoiToBOE Kommepueckoe MpombiwnexnHoe
oTKnoHeHue (%) HanpsixeHue (B) HanpsixeHue (B) HanpsixeHue (B)
Asctpanus 50+0,1 415/240 (a) 415/240 (a) 22000
240 (k) 440/250 (a) 11000
440 (m) 6600
415/240
440/250
AscTpus 50+0,1 230 (k) 380/220 (a) (b) 5000
220 (k) 380/220 (a)
AsepbaiipxaH 50+0,1 208/120 (a) 208/120 (a)
240/120 (k) 240/120 (k)
Anxup 5015 220/127 (e) 380/220 (a) 10000
220 (k) 220/127 (a) 5500
6600
380/220 (a)
Axrona 50 380/220 (a) 380/220 (a) 380/220 (a)
220 (k)
AuTurya u Manble AHTUNbCKME 60 240 (k) 4007230 (a) 4007230 (a)
0cTpoBa 120 (k) 120/208 (a) 1207208 (a)
ApreHTuHa 502 380/220 (a) 380/220 (a)
220 (k) 220 (k)
ApmeHus 50+5 3807220 (a) 380/220 (a) 380/220 (a)
220 (k) 220 (k)
AdranucTa 50 380/220 (a) 380/220 (a) 3807220 (a)
220 (k)
baHrnapew 502 410/220 (a) 410/220 (a) 11000
220 (k) 415/240 (a)
240 (k)
Bap6apoc 506 230/115 (j) 230/115 (j) 230/400 (g)
115 (k) 200/115 (a) 230/155 (j)
220/115 (a)
BaxpeiiH 50+0,1 415/240 (a) 415/240 (a) 11000
240 (k) 240 (k) 415/240 (a)
240 (k)
Benapycb 50 380/220 (a) 380/220 (a) 380/220 (a)
220 (k) 220 (k)
220/127 (a)
127 (k)
Benbrus 50+5 230 (k) 230 (k) 6600
230 (a) 230 (a) 10000
3N, 400 3N, 400 11000
15000
Bonrapus 50+0,1 220 220/240 1000
690
380
Bonveus 50+05 230 (k) 4007230 (a) 4007230 (a)
230 (k)
Botceana 50+3 220 (k) 380/220 (a) 380/220 (a)

Puc. C1. HanpsixeHne nokanbHbIX HU3KOBOJLTHBIX PACMPEAENUTENbHbIX CETEN 1 COOTBETCTBYIOLLME CXEMbI COEMHERWIA (MPOAONXEHNE HA Ced,. CTP.)
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C- HO,ELKJ'IPOL-IGHVIG K paCI'Ipe,D,eJ'II/ITeﬂbHOVI CETU HN3KOTO HalMpPAXEHNA
1 HW3KOBONbTHbIE CETU 3NEKTPOCHABKEHUS

CrtpaHa Yacrora (Mu) + BeiToBOE Kommepueckoe MpombiwneHHoe
oTksIoHeHue (%) HanpsixeHue (B) HanpsxeHue (B) HanpsixeHue (B)
Bpa3aunus 60 +3 220 (k) 220/380 (a) 69000
127 (k) 127/220 (a) 23200
13800
11200
220/380 (a)
127/200 (a)
BpyHeit 50+2 230 230 11000
68000
BenukobputaHus 501 230 (k) 400/230 (a) 22000
(6e3 CesepHoit Mpnaxpum) 11000
6600
3300
4007230 (a)
BenukobputaHus 5004 230 (k) 400/230 (a) 400/230 (a)
(Bknioyasi CesepHyto Mpnaxauio) 220 (k) 380/220 (a) 380/220 (a)
BeHrpus 50 220 220 220/380
BbeTtHam 50 %0, 220 (k) 380/220 (a) 35000
15000
10000
6000
Tambust 50 220 (k) 220/380 380
laHa 50+5 220/240 220/240 415/240 (a)
TepmaHus 50+0,3 4007230 (a) 400/230 (a) 20000
230 (k) 230 (k) 10000
6000
690/400
4007230
T6pantap 50 + 415/240 (a) 415/240 (a) 415/240 (a)
TOHKOHT 50+2 220 (k) 380/220 (a) 11000
386/220 (a)
peHapa 50 230 (k) 400/230 (a) 400/230 (a)
Tpeuns 50 220 (k) 6,000 22000
230 380/220 (a) 20000
15000
6600
Tpysus 50+0,5 380/220 (a) 380/220 (a) 380/220 (a)
220 (k) 220 (k)
[auus 50+ 1 4007230 (a) 4007230 (a) 4007230 (a)
[Lxunbytn 50 4007230 (a) 4007230 (a)
[loMuHuKaHckas pecnybnmka 50 230 (k) 4007230 (a) 4007230 (a)
Ervner 50+0,5 380/220 (a) 380/220 (a) 66000
220 (k) 220 (k) 33000
20000
11000
6600
380/220 (a)
3ambus 50+25 250 (k) 380/220 (a) 380 (a)
3umbabee 50 250 (k) 390/225 (a) 11000
3907225 (a)
N3pannb 50+0,2 4007230 (a) 4007230 (a) 22000
230 (k) 230 (k) 12600
6300
4007230 (a)
WHams 50+15 440/250 (a) 440/250 (a) 11000
230 (k) 230 (k) 4007230 (a)
4407250 (a)
WHpoHesus 50£2 220 (k) 3807220 (a) 150000
20000
380/220 (a)
Nopaaxus 50 380/220 (a) 3807220 (a) 400 (a)
400/230 (k)
Mpak 50 220 (k) 380/220 (a) 11000
6600
3000
380/220 (a)
WpaH 60+5 220 (k) 380/220 (a) 20000
11000
4007230 (a)
380/220 (a)

Puc. C1. HanpsixeHue nokasbHbIX HU3KOBOLTHBIX PacnpeaenuTeNbHbIX CeTen 1 COOTBETCTBYIOLLWE CXEMbI COEIMHEHWIA (NPOLOMXEHME Ha cneg. CTp.)
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C- HO,ELKJ'IPOL-IGHVIG K paCI'Ipe,D,eJ'II/ITeﬂbHOVI CETU HN3KOTO HalMpPAXEHNA
1 HW3KOBONbTHbIE CETU 3NEKTPOCHABKEHUS

CtpaHa Yacrora (Mu) + BoiToBOE Kommepueckoe MpombiwnexnHoe
oTKnoHeHue (%) HanpsixeHue (B) HanpsixeHue (B) HanpsixeHue (B)
Wpnangus 50+2 230 (k) 400/230 (a) 20000
12600
6300
4007230 (a)
Ucnangus 50+ 0,1 230 230/400 230/400
Ucnanms 50 + 380/220 (a) (e) 380/220 (a) 15000
220 (k) 220/127 (a) (e) 11000
220/127 (a) 380/220 (a)
127 (k)
Wranus 50+0,4 4007230 (a) 4007230 (a) 20000
230 (k) 15000
10000
4007230 (a)
Nemen 50 250 (k) 4407250 (a) 440/250 (a)
Ka6o-Bepne 220 220 380/400
KasaxcraH 50 380/220 (a) 380/220 (a) 3807220 (a)
220 (k) 220 (k)
220/127 (a)
127 (k)
Kambopxa 501 220 (k) 220/300 2207380
KamepyH 501 2207260 (k) 220/380 (a) 2207380 (a)
Kanapa 60 + 0,02 120/240 (j) 347/600 (a) 7200/12500
480 (f) 347/600 (a)
240 (f) 120/208
120/240 (j) 600 (f)
120/208 (a) 480 (f)
240 (f)
Karap 50+0,1 415/240 (k) 415/240 (a) 11000
415/240 (a)
KeHust 50 240 (k) 415/240 (a) 415/240 (a)
Kunp 50+0,1 240 (k) 415/240 11000
415/240
Knpruaus 50 3807220 (a) 380/220 (a) 380/220 (a)
220 (k) 220 (k)
220/127 (a)
127 (k)
Kuraii 50+0,5 220 (k) 380/220 (a) 380/220 (a)
220 (k) 220 (k)
Konym6ust 60+1 120/240 (g) 1207240 (g) 13200
120 (k) 120 (k) 120/240 (g)
KoHro 50 220 (k) 240/120 (j) 380/220 (a)
120 (k)
Kyseiit 50+3 240 (k) 415/240 (a) 415/240 (a)
Jlaoc 508 380/220 (a) 380/220 (a) 380/220 (a)
Jlateus 50+04 380/220 (a) 380/220 (a) 380/220 (a)
220 (k) 220 (k)
Jlecoto 220 (k) 380/220 (a) 380/220 (a)
JinBaH 50 220 (k) 380/220 (a) 380/220 (a)
Jinus 50 230 (k) 4007230 (a) 4007230 (a)
127 (k) 220/127 (a) 220/127 (a)
230 (k)
127 (k)
Jiutea 50+0,5 3807220 (a) 380/220 (a) 380/220 (a)
220 (k) 220 (k)
Jliokcembypr 50+0,5 3807220 (a) 380/220 (a) 20000
15000
5000
MaspuTaHus 501 230 (k) 400/230 (a) 400/230 (a)
Maparackap 50 220/110 (k) 380/220 (a) 35000
5000
380/220
MaxkenoHust 50 3807220 (a) 380/220 (a) 10000
220 (k) 220 (k) 6600
3807220 (a)
Manasu 50+2,5 230 (k) 400 (a) 400 (a)
230 (k)
Manaisus 50 £1 240 (k) 415/240 (a) 415/240 (a)
415 (a)

Puc. C1. HanpsixeHne nokanbHbIX HU3KOBOMTHBIX PACMpeaenuTeNbHbIX CETE 1 COOTBETCTBYIOLLME CXEMbI COEMHERWIA (MPOLJONXEHNE HA Ced. CTP.)
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C- HO,ELKJ'IPOL-IGHVIG K paCI'Ipe,D,eJ'II/ITeﬂbHOVI CETU HN3KOTO HalMpPAXEHNA
1 HW3KOBONbTHbIE CETU 3NEKTPOCHABKEHUS

CtpaHa Yacrora (Mu) + BoiToBOE Kommepueckoe MpombiwnexnHoe
oTKnoHeHue (%) HanpsixeHue (B) HanpsixeHue (B) HanpsixeHue (B)
Manu 50 220 (k) 380/220 (a) 380/220 (a)
127 (k) 220/127 (a) 220/127 (a)
220 (k)
127 (k)
Marsra 50 240 (k) 415/240 (a) 415/240 (a)
Mapokko 50 £ 380/220 (a) 380/220 (a) 225000
220/110 (a) 150000
60000
22000
20000
MapTutuka 50 127 (k) 220/127 (a) 220/127 (a)
127 (k)
Mexkcuka 60+0,2 12/220 (a) 127/220 (a) 4160
1207240 (j) 120/240 (j) 13800
23000
34500
277/480 (a)
127/220 (b)
Mo3zam6buk 50 3807220 (a) 380/220 (a) 6000
10000
Mongasus 50 380/220 (a) 380/220 (a) 380/220 (a)
220 (k) 220 (k)
220/127 (a)
127 (k)
Henan 50 £ 1 220 (k) 4407220 (a) 11000
220 (k) 440/220 (a)
Hurep 60 1 230 (k) 380/220 (a) 15000
380/220 (a)
Hurepus 50 £ 1 230 (k) 4007230 (a) 15000
220 (k) 380/220 (a) 11000
4007230 (a)
380/220 (a)
Hupepnahzs 5004 2307400 (a) 2307400 (a) 25000
230 (k) 20000
12000
10000
230/400
HoBas 3enanans 50+ 15 4007230 (e) (a) 4007230 (e) (a) 11000
230 (k) 230 (k) 4007230 (a)
4607230 (e)
Hopserus 502 230/400 230/400 230/400
690
06beanHeHHble Apabekue 50+1 220 (k) 415/240 (a) 6600
Imuparsl 380/220 (a) 415/240 (a)
220 (k) 3807220 (a)
OMaH 50 240 (k) 415/240 (a) 415/240 (a)
240 (k)
Octposa dupxu 502 415/240 (a) 415/240 (a) 11000
240 (k) 240 (k) 415/240 (a)
MakucTaH 50 230 (k) 400/230 (a) 415/230 (a)
240 (k)
Manya-Hosas MButes 50£2 240 (k) 415/240 (a) 22000
240 (k) 11000
415/240 (a)
Maparsai 50£05 220 (k) 380/220 (a) 22000
220 (k) 380/220 (a)
Monbla 50 0,1 230 (k) 4007230 (a) 1000
690/400
400/230 (a)
Moptyranus 50+ 1 380/220 (a) 15,000 15000
220 (k) 5,000 5000
380/220 (a) 3807220 (a)
220 (k)
Poccus 50+0,2 380/220 (a) 380/220 (a) 380/220 (a)
Pyanpa 50 £ 1 220 (k) 380/220 (a) 15000
6600
380/220 (a)
PyMbiHUs 50+0,5 220 (k) 220/380 (a) 20000
220/380 (a) 10000
6000
220/380 (a)
Camoa 4007230

Puc. C1. HanpsixeHne nokanbHbIX HU3KOBOLTHBIX PACMPEAENUTENbHbIX CETEN 1 COOTBETCTBYIOLLME CXEMbI COEMHERWIA (MPOLONXEHNE HA Ced,. CTP.)

PykoBoACTBO N0 yCTPOWCTBY 3nekTpoyctaHoBok 2019
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C- HO,ELKJ'IPOL-IGHVIG K pacnpeneﬂMTeanoPl CETU HN3KOTO HalMpPAXEHNA
1 HW3KOBONbTHbIE CETU 3NEKTPOCHABKEHUS

CtpaHa Yacrora (Mu) + BbiToBOE Kommepueckoe MpomblwneHHoe
oTksoHeHue (%) HanpsxeHue (B) HanpsxeHue (B) HanpsxeHue (B)
CaH-MapuHo 50+1 230/220 380 15000
380
Caynosckas Apasusi 60 220/127 (a) 220/127 (a) 11000
380/220 (a) 7200
380/220 (a)
CBasunens 50+25 230 (k) 400/230 (a) 11000
230 (k) 400/230 (a)
CesepHas Kopest 60 +0, -5 220 (k) 220/380 (a) 13600
6800
Ceifwwensl 50+ 1 4007230 (a) 4007230 (a) 11000
4007230 (a)
CeHeran 50+5 220 (a) 380/220 (a) 90000
127 (k) 220/127 (k) 30000
6600
Cent-Miocust 50+3 240 (k) 415/240 (a) 11000
415/240 (a)
Cepbus n YepHoropus 50 380/220 (a) 380/220 (a) 10000
220 (k) 220 (k) 6600
380/220 (a)
CuHranyp 50 400/230 (a) 400/230 (a) 22000
230 (k) 6600
4007230 (a)
Cvipus 50 220 (k) 380/220 (a) 3807220 (a)
115 (k) 220 (k)
200/115 (a)
CnoBakust 50 £ 0, 230 230 230/400
Cnosexus 50 0, 220 (k) 380/220 (a) 10000
6600
380/220 (a)
ConomoHoBel OcTpoBa 50+2 240 415/240 415/240
Comanu 50 230 (k) 440/220 (j) 440/220 (g)
220 (k) 220/110 (j) 220/110 (g)
110 (k) 230 (k)
CynaH 50 240 (k) 415/240 (a) 415/240 (a)
240 (k)
CLUA, LleTpoiit 60 +0,2 120/240 (j) 480 (f) 13200
(wrat Muyuran) 120/208 (a) 120/240 (h) 4800
120/208 (a) 4160
480 (f)
1207240 (h)
1207208 (a)
CLUA, Noc-AHpxenec 60 +0,2 120/240 (j) 4,800 4300
(wrar KanudopHus) 120/240 (g) 120/240 (9)
CLUA, Maiiammn 60+0,3 1207240 (j) 120/240 (j) 13200
(wrat ®Gnopupa) 120/208 (a) 120/240 (h) 2400
120/208 (a) 480/277 (a)
1207240 (h)
CLLIA, Hblo-Fopk 60 120/240 (j) 120/240 (j) 12470
(wrat Hblo-Mopk) 1207208 (a) 120/208 (a) 4160
240 () 277/480 (a)
480 (f)
CLLA, NMutTcbypr 60 +0,03 120/240 (j) 265/460 (a) 13200
(wrar MeHcunbBaHMs) 1207240 (j) 11500
120/208 (a) 2400
460 (f) 265/460 (a)
230 (f) 120/208 (a)
460 (f)
230 ()
CLLA, Moptnexp 60 120/240 (j) 227/480 (a) 19900
(wrar OperoHa) 1207240 (j) 12000
120/208 (a) 7200
480 (f) 2400
240 (f) 277/480 (a)
120/208 (a)
480 (f)
240 (f)
CLUA, Can-®paHumcko 60 = 0,08 120/240 (j) 277/480 (a) 20800
(wrar Kanudophus) 1207240 (j) 12000
4160
277/480 (a)
120/240 (g)

Puc. C1. Hanpﬂxeﬂme JIOKanbHbIX HU3KOBOJILTHBIX PACNPEAENNUTENBHBIX cerei n COOTBETCTBYIOLLUWE CXEMbI COEMHEHWIA (npop,onxeume Ha cnej. CTp.)
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C- HO,ELKJ'IPOL-IGHVIG K pacnpeneﬂMTeanoPl CETU HN3KOTO HalMpPAXEHNA
1 HW3KOBONbTHbIE CETU 3NEKTPOCHABKEHUS

Ctpana Yacrora (Mu) + BbiToBOE Kommepueckoe MpombiwneHHoe
oTknoHeHue (%) HanpsxeHue (B) Hanpsbxenue (B) HanpsxeHue (B)
CLLA, Toneno 600,08 120/240 (j) 277/480 (c) 12470
(wrar Oraiio) 120/208 (a) 120/240(h) 7200
120/208 (j) 4800
4160
480 (f)
277/480 (a)
1207208 (a)
CLUA, Wapnott 60 £ 0,06 1207240 (j) 265/460 (a) 14400
(wrar CeBepHas KaponuHa) 120/208 (a) 1207240 (j) 7200
120/208 (a) 2400
575 (f)
460 (f)
240 ()
265/460 (a)
1207240 (j)
1207208 (a)
Cbeppa JleoHe 50+5 230 (k) 4007230 (a) 22000
6600
4007230 (a)
TaaXuK1CTaH 50 380/220 (a) 380/220 (a) 380/220 (a)
220 (k) 220 (k)
220/127 (a)
127 (k)
Taunaug 50 220 (k) 380/220 (a) 380/220 (a)
220 (k)
TaH3aHus 50 4007230 (a) 4007230 (a) 11000
4007230 (a)
Toro 50 220 (k) 380/220 (a) 20000
5500
380/220 (a)
Tynue 50+2 380/220 (a) 380/220 (a) 30000
220 (k) 220 (k) 15000
10000
380/220 (a)
TypKMeHucTaH 50 380/220 (a) 380/220 (a) 3807220 (a)
220 (k) 220 (k)
220/127 (a)
127 (k)
Typums 50+1 3807220 (a) 380/220 (a) 15000
6300
380/220 (a)
Yranpa +0,1 240 (k) 415/240 (a) 11000
415/240 (a)
YkpauHa +0,2/-15 380/220 (a) 380/220 (a) 380/220 (a)
220 (k) 220 (k) 220 (k)
Ypyrsait 50 £1 220 (b) (k) 220 (b) (k) 15000
6000
220 (b)
unnunnuHel 50+ 0,16 110/220 (j) 13,800 13800
4,160 4160
2,400 2400
110/220 (h) 440 (b)
110/220 (h)
OuHnsaHas 50+ 0,1 230 (k) 4007230 (a) 690/400 (a)
4007230 (a)
donknexackue ocTposa 503 230 (k) 415/230 (a) 415/230 (a)
®paHums 50+1 4007230 (a) 4007230 20000
230 (a) 6907400 10000
5907100 230/400
Xopsatus 50 400/230 (a) 400/230 (a) 400/230 (a)
230 (k) 230 (k)
Yapn 50+1 220 (k) 220 (k) 3807220 (a)
Yexus 501 230 500 400000
230/400 220000
110000
35000
22000
10000
6000
3000
Yum 50+ 1 220 (k) 380/220 (a) 3807220 (a)

Puc. C1. HanpsixeHne noKanbHbIX HU3KOBOJLTHBIX PACMPEAENUTENbHBIX CETEN U COOTBETCTBYIOLLME CXEMbI COEMHERWIA (MPOLONXEHE HA CeA. CTP.)

PyKoBOACTBO MO YCTPOWCTBY anekTpoyctaHoBok 2019 . .
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C- HOLLKJ'HOLIGHVIG K pacnpeﬂeﬂMTeanoM CETU HN3KOTO HalMpPAXEHNA
1 HW3KOBONbTHbIE CETU 3NEKTPOCHABKEHUS

Crpana Yacrora (Mu) + BuiToBOE Kommepueckoe MpombiwnexnHoe
oTknoHexue (%) Hanpsxenue (B) HanpsxeHue (B) Hanpsxenue (B)
LLiBeitapus 502 400/230 (a) 400/230 (a) 20000
10000
3000
1000
690/500
LLBeuus 50+0,5 4007230 (a) 4007230 (a) 6000
230 (k) 230 (k) 4007230 (a)
Wpwu-JlaHka 50 £2 230 (k) 400/230 (a) 11000
230 (k) 4007230 (a)
cTOHNS 501 380/220 (a) 380/220 (a) 380/220 (a)
220 (k) 220 (k)
Aduonus 50+25 220 (k) 380/231 (a) 15000
3807231 (a)
lOxHasi Appuka 50+25 433/250 (a) 11,000 11000
4007230 (a) 6,600 6600
380/220 (a) 3,300 3300
220 (k) 433/250 (a) 500 (b)
400/230 (a) 3807220 (a)
380/220 (a)
l0xHas Kopesi 60 +0,2 220 (k) 380/220 (a) 3807220 (a)
fmaiika 50+1 220/110 () (j) 220/110 (9) (j) 4000
2300
220/110 (g)
AnNoHNs (BOCTOYHAs YacTb) 50 +0,1 2007100 (h) 200/100 (h) 140000
-0,3 (no 50 kBr) 60000
20000
6000
200/100 (h)
CxeMbl coeauHeHuii
(a) TpexdasHoe (b) TpexdasHoe (c) TpexdasHoe (d) TpexdasHoe (e) HeyxdasHoe
YeTbIPEXpoBOAHOE TPEeXnpoBoAHoe TPexXnpoBoAHoe YeTbIPEXpOBOAHOE TPEXNPOBOLHOE

COe[IMHEeHVe «3Be3a0ii» COEMIMHEHWE «3BE3M0i»
C HE3a3eMIIEHHOM HEMTPaNIbI0 € 3a3EMIEHHON HEMTPasIbio

COeaMHEHIe «3Be3/10»
C 3a3eMJIEHHOI HETpabio

TARS VRN

COEMVHEHIE «3BE3A0M» COeAMHEHMe «3Be3001»

C 3a3eMJIEHHON HeITPpabio

(f) Tpexdastoe (g) TpexdasHoe (h) Tpexdasroe (i) TpexdasHoe

TPEXNPOBOHOE YeTbIPEXMPOBOAHOE YeTbIPEXNPOBOAHOE coeavHeHve

COEQMHEHWE TPEYro/bHUKOM COEZMHEHME TPEYrONbHUKOM COEMVHEHIE OTKPLITIM OTKPBITLIM TPEYrO/bHUKOM
C 3a3eMJIEHHON TPeYrobHUKOM C 3a3eMNEHHON C 3a3eM/IEHHbIM

CpenHelt TOYKO! OAHOI pasbl cpepHeii T4KoN ofHON dasbl coeauHeHvem da3
RS
t
Vk v \
- - = s
L '
= — = _
(i) OnvodasHoe (k) OmrodasHoe (1) OnHodasHoe (m) OpHonpoBoaHoe (n) TpexnposoaHoe
TPEexXnpoBoAHOE [IBYXNPOBOLHOE [IBYXNPOBOAHOE COeaMUHEHe COeanHeHue Lenen
COeMMHeHne CoevHeHe COenHerne C 3a3eMNEHHbIM MOCTOSIHHOTO TOKA
C 3a3eM/IEHHOI C 3a3eM/IEHHbIM 6e3 3a3emneHus 0TBOAOM 0e3 3a3emneHns

CpepHeii TouKon KOHLOM asbl

Puc. C1. Hanpﬂxeﬂme JIOK@JIbHbIX HU3KOBOJILTHBIX PACMPEAENUTESbHbIX ceTeii u COOTBETCTBYIOLLME CXEMbI COEAVHEHMIA

PykoBOACTBO N0 yCTPOWCTBY anekTpoycTaHoBok 2019
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C- HO,EI,KJ'HOLIGHI/IG K pacnpeﬂeﬂMTeanoM CETU HN3KOTO HalMpPAXEHNA
1 HW3KOBONbTHbIE CETU 3NEKTPOCHABKEHUS

(1) 3HayeHus, npuBeaeHHbIe Ha puc. C2, SBAAIOTCS TONLKO
OPUEHTUPOBOYHBIMU. [l NepBbIX TPEX CUCTEM MPON3BONBHO BbIOPAHO
MakcuManbHoe 3HaueHne paboyero Toka 60 A, nockosbky Ans
YCTaHOB/IEHHOrO A0MYCTUMOrO OTK/IOHEHNS HAMPSIXEHMS B MPOLIEHTaX
MeHbLUME NafieHNs HANPSXEHUS [OMYCKAIOTCS NPy 3TUX Gonee HU3KNX
HanpsxeHmsix. [lng BTOPOIA rpynmbl CUCTEM TOXE MPOM3BONILHO OblN0 BbIGPaHO
MakcuManbHoe AONYCTUMOE 3Hadenme Toka 120 A.

PykoBoACTBO N0 yCTPOWCTBY 3nekTpoyctaHoBok 2019
© Schneider Electric - Bce npasa 3alluiieHbl

BbITOBbIE U KOMMepUYecKue noTpedburenu

HasHaueHne HU3KOBOMLTHON pacnpeaenuTenbHoil cetn — obecneynTs NpucoeavHeHne notpeduTenei k
CUNOBOMY NMOAI3EMHOMY Kabenio Unu BO3AYLUHOM NMHUM 3NeKTponepesay.

HomuHanbHbIN TOK pacnpeaenuTenbHbIX CeTell OnpeaensieTcs KoAMYecTBOM NPUCOENHIEMbIX
noTpebuTenein  HOMMHaNBHOW BENINYMHON 3NEKTPUYECKOH MOLLHOCTM Kaxaoro notpedutens.
MMeloTCs 1Ba OCHOBHBIX OrPaHNYMBAIOLLMX NApaMeTpa pacnpesenuTenbHon ceTu:

M MaKCUMabHblii TOK, KOTOPbII OHA MOXET AJUTENbHO NPOMYCKaTb;

B MaKcumanbHas AnnHa kabens, npu KoTopoii nNpu nepefade MakCUManbHOrO TOKa HE MPEBLILLIAETCS
MaKCUManbHO SOMYCTUMOE NALEHNE HANPSKEHNS.

971 napaMeTpbl 03HAYAKOT, YTO BENMYMHA HArPY30K, KOTOPbIE MOrYT ObiTb MPUCOEANHEHBI K
HW3KOBOMBTHBIM PACMpPEeAENUTENbHLIM CUCTEMAM, OrPaHNYEHa.

Jins amanasoHa HU3KOBOJBTHLIX CUCTEM, NEPEYUCNIEHHBIX BO BTOPOM naparpade noanykkra 1.1 —

0T 0aHoda3HbIx HanpsxeHrem 120 B o TpexdasHbix Hanpsxennem 240/415 B — makcumanbHo
LONYCTUMbIE 3MIEKTPUYECKME HArPy3KW, MOACOEAVHSEMbIE K HU3KOBOMBTHOI PacnpeaenuTeNbHON CeTH,
MOryT COCTaBNATL BeNnumHbl'", ykasaHHble Ha puc. C2.

Cuctema MakcumanbHO fonycTMMBbIN TOK  (KBA
B pacyete Ha oauH BBog, (A)
120B 1-¢pasHas 2-npoBogHas (60 72
120/240 B 1-¢pasHas 3-nposopHas (60 14,4
120/208 B 3-¢asHas 4-nposogHas |60 22
120/208 B 3-¢asHas 4-nposopHas | 120 80
220/380 B 3-asHas 4-nposogHas | 120 83
240/415 B 3-tasHas 4-nposoaHas | 120 86

Puc. C2. Tunosble MakcuManbHo A0NYyCTUMbIE HAarpy3ku, NOACOEANHAEMbIE K HW3KOBOMBTHO pacnpeuenmenbﬂoﬁ cetu

[Mpasuna akcnnyaraumuu, NPUHSTHIE PA3NIMYHBLIMIA MOCTABLLMKAMM 3NIEKTPOIHEPTIN, 3aMETHO
pasnnyaloTCs, 1 No3TOMY TPYAHO YKa3aTh KakMe-TO «CTaHAAPTHLIE» 3HAYEHMS.

JIomXHb! y4UTHIBATLCS CEyioLme $GakTopbl:

® MOLLHOCTb CYLIECTBYIOLLEI PaCPeAEUTENBHON CETH, K KOTOPOIA A0MKHA ObiTh NOAKMOYEHA
paccmarpuaemas HoBas Harpy3ka.

m CymMmapHast Harpy3ka, yXe NpucoeMHEHHast K AaHHOM pacnpeaenuTeNbHON CeTu.

m MecTopacnonoxeHne HOBO Harpy3ku1 BAONb TPACCHI PACNPELENUTENbHO CETH, T.e. BOM3N
MOACTAHLWM UV HA OTAANEHUN.

Kaxnpiin cnyyan fOMXeH paccMaTpuBaTbCs UHAMBUAYANBHO.

Yka3aHHblE BbILLE YDOBHU HArpy30K MPUMEHNMbI KO BCEM ObITOBbIM NOTPeOUTENsM 1 BYIyT LOCTATOUHbI
LN ANEKTPOYCTaHOBOK MHOTUX aAMUHUCTPATUBHBIX, KOMMEDYECKMX W aHaNOrM4HbIX 3[aHWIA.

Manbie u cpeaHue NPOMbILLIEHHbIE NOTPeGuTeNnun (NuTaHue

no BbigeJiIeHHbIM HU3KOBOJIbTHbIM JIMHUAM HEeNnocpeacTBeHHO

ot noactaHuuu CH/HH cuctembl anekTpocHabxeHus)

Manble 1 cpefiH1e NPOMbILLNEHHBIE MOTPEOMTENN TOXE MOrYT BrOJHE YAOBAETBOPUTENLHO NUTATLCS OT
CeTei HU3KOTO HaNpsSXEeHMS.

[ins nuTaHus Harpy3oK, NPEBLILLAIOLLMX MAKCUMATBHO JONYCTUMBIA Npeaen no noTpednsemoi
MOLLHOCTM Ha OfIYH BBOZ, OT PacnpefenuTesbHOM CUCTEMbI, 0ObIYHO MCNONb3YETCS OTAENbHbIA

kabenb, KOTOpbIA MOXET ObITb MPONOXEH OT HU3KOBOMBTHOIO PACMPEAENUTENBHOIO LMTA C NNABKUMM
NPEeLOXPaHNTENSIMI U aBTOMATUYECKMMM BIKIIOYATENSIMU, YCTAHOBNEHHOMO B NOACTAHLMN CUCTEMbI
3neKTpocHabxeHus 06LLEro Noab30BaHNS.

MakcumanbHo f1onycTMas Harpyska, NuTaHue KoTopoi 6biTb MOXET ObiTb 06€CTIEYEHO TakuM CocoboMm,
00bI4HO OrpaH1YeHa TOMbKO HaN4MeM Pe3ePBHOI MOLLHOCTH TpaHChOPMAaTopa Ha AaHHOM NOACTAHLMK.
Ha npakTuke xe:

m 60sblUMe ANeKTprUYeckue Harpysku (Hanpumep, > 300 KBA) TpebyioT COOTBETCTBEHHO kabeneii
6OMbLLEro CEYeHMs1, NO3TOMY, ECIIW LIEHTP HAarpy3ku He PacrionioXeH BONM3N NOACTaHLMM, Takoii cnocob
MOXET 0Ka3aTbCsi IKOHOMMYECKN HEBBIFOHBIM;

B MHOTWE CETW 3HeprocHabXeHns NpeanoyMTaloT 0becneymBarb NUTaHUe Harpy3oK, NOTPEOASIOLLIMX
cabilwe 200 kBA (aTa BennuMHa BapbupyeTcs ANns pasHbix NOCTaBLLUMKOB), HA CH.

[0 3TM NPUYMHAM BbIAENEHHbBIE HU3KOBOMLTHLIE IMHIN (HanpsixeHrem ot 220/380 B no 240/415 B)
00bIYHO UCTIONB3YIOTCS [ MUTAHWS HArpy3oK, noTpednstowmx ot 80 no 250 kBA.

MoTpe6utenu, nuTaHme KOTOpbIX 06bIYHO OCYLLECTBASIETCS OT HU3KOBOJBTHBIX CETEI:

B Xuble 30aHKs;

B Mara3uHbl M KOMMEPYECKIE 3[aHMS);

m Hebonblume dabpukm, Liexa v 3anpPaBOYHbIE CTAHLAY;

M PECTOpaHs;

H depmbl 1 ap.

Life Is ®n Scléneider

Electric



C- |_|O,EI|KJ'|POL~IGH|/|6 K pacnpeﬂeﬂMTeanoM CETU HN3KOTO HalMpPAXEHNA
1 HW3KOBONbTHbIE CETU 3NEKTPOCHABKEHUS

B ropopax 1 60bLLMX HACENEHHbIX MyHKTaxX
CTaHAaPTHbIe HU3KOBOJILTHBIE pacnpeaenuTeibHble
kabenu, 3alMLLEHHbIE NPeNOXPaHUTENEM C

MOMOLLbO pacnpeaenuTesibHbix Kopobok, 06pasytoT
ceTb. B pacnpeaenutenbHbix Kopobkax HEKOTOPbIE
nepembluKy YOANSIoTCs, U NO3TOMY Kaxaas
3neKkTpopacnpeaenMTeNnbHas MHUs, BbxoasdLlas 13
MOACTaHLMK, 0BPa3yeT Pa3BETBIEHHYIO PacLUMPSEMYIO
pagmanbHyo CUCTEMY, Kak MokasaHo Ha puc. C3.

Lifels On | Schneider
9 Electric

1.2 Hu3KOBONLTHDLIE pacnpeaenuTtesibHbie CeTn

B eBponeiickux CTpaHax CTaHAAPTHBIMI HAMPSXEHWIMI 151 TPEXda3HbIX YETbIPEXMPOBOAHbBIX CUCTEM
anekTpocHabxeHns npuHsTel 220/380 B unn 230/400 B. B HacTosiLee Bpemsi, B COOTBETCTBUM CO
craipapTom MIK 60038 (FOCT 29322-2014), MHorve cTpaHbl NepeobopyayioT CBOW H3KOBOMBTHbIE
CETM MO, HoMUHanbHoe Hanpsxerne 230/400 B. B ropofiax v HaceneHHbIx MyHKTax cpeaHux v 6oMbLLnx
pa3MepoB 1CMOAb3YIOTCS NOA3EMHbIE kabenbHble pacnpeaenuTenbHble CUCTEMBI.

PacnpepenutentHble NOHUXatoLLMe NOACTaHLMM, PacToNoXeHHbIe Ha paccTosiHum 500-600 MeTpoB apyr
0T Apyra, 06b4HO BKJIIOYAIOT B CEOS:

m PacnpepnyctpoiictBo CH, cocTosiee 13 Tpex uiam YeTbipex Wkados, B KOTOPLIE YCTaHABNBAIOTCS:

{1 BBOAHBIIA 1 BbIXOZHOM BbIKTIOYATENM HArpy3ki, 06pasyioLime KOMbLIEBYIO MarucTparb;

] OAAMH UNK J1Ba BLIK/KONATENS! (UM BbIKNKOYATENN HArpy3KK CO BCTPOEHHBIMU NPELOXPaHUTENIMM) s
NOAKII0YEHUs TpaHcdopmaropa.

m OzvH nnwm aBa TpaHcpopmaropa MowwHocTbio 1o 1000 kBA.

m OavH unn [1Ba pacnpenenuTeNbHbIX WWTa Ha 6-8 0TXOAALMX NMHWIA C 3aLLMTONA NAABKUMI
NPeAOXPAHUTENSMU ANt TPEXDA3HON YETLIPEXNPOBOAHOI HU3KOBOMLTHOW CUCTEMBI NN C
aBTOMATUYECKVMM BbIKNIOYATENSMM B NIACTUKOBOM KOPMYCE, MPEAHA3HAYEHHBIMU AN KOHTPONS 1
3alLWTbI 4-XUSbHBIX OTXOASLLMX PACNPeAeNUTENbHbIX Kabeneil.

Bbix0z TpaHchopMaTopa COBANHSETCS C HUKOBOSBTHBIMI LWMHAMM YePe3 BbIK/I0YATENb HArpy3Ku um
MPOCTO Yepe3 PasbeanHUTENbHbIE BCTABKY.

B paiioHax ¢ BbICOKOIA NNOTHOCTbIO HArpy3Ki NPOKNAALIBAETCS CETb PACTPEAENUTENbHbIX kabeneit
CTAaHAAPTHBIX CEYEHMIA, NPY 3TOM 06bIYHO OfMH Kabenb NPOKNafLIBAETCS BAOMbL KaXAOro TPOTyapa, a
4-CTOPOHHME pacnpesenuTeNbHbie KOPOOKM YCTaHABNMBAIOTCS B JIOKAX HA yriax ynuu, rae Asa kabens
nepecekaloTcs.

TeHAeHUMs NOCNeaHero BpeMeHN — MPUMEHEHIE BCENOroAHbIX Ha3eMHbIX LKadoB, YCTaHABNMBAEMbIX
BMJIOTHYIO K CTEHE WK, N0 BO3MOXHOCTH, “3anofmL0” CO CTEHOM.

lMepemblukn B pacnpeaenuTeNbHbiX KOpoOkax YCTaHaBNMBAIOTCS Tak, YTOOLI Ha BbIXOAE U3 NOACTAHLMM
pacnpezenuTenbHble kabenn 06pa3oBbIBaN pafuanbHbIe LEnu C Pa3OMKHYTHIMU KOHLamu (puc. C3).

B TOM MecTe, rae pacnpenenutenbHas kopobka 06beaMHIET pacnpeaennTeNbHblii kabenb 0T 0aHOI
MOACTaHLWK C pacnpesenuTenbHbIM kabenem 0T COCeHei NOLCTaHLMM, NEPEMbIYKA MeXy dazamu
YOANSUOTCS UM 3aMEHSIKOTCS MNABKMMM NPEAOXPAHUTENSMM, OAHAKO NEPEMbIYKA 411 HEATPaM 0CTaeTcs
Ha MecTe.
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Puc. C3. OgHa 13 BO3MOXHbIX CXEM MOCTPOEHUS HU3KOBOJIGTHOMN CETU C PaauasibHbIMU PA3BETBEHHBIMM
pacnpefenuTenbHLIMI IMHUSIMA NYTEM YANEHNs NEpEMbIYeK Mexay dbasamu

PykoBOACTBO N0 yCTPOWCTBY anekTpoycTaHoBok 2019
© Schneider Electric - Bce npaa 3aluuileHs!



C- HO,D,KJ'HO‘-{GHMG K pacnpeﬂeﬂMTeanom CETU HN3KOTO HalMpPAXEHNA
1 HW3KOBONbTHbIE CETU 3NEKTPOCHABKEHUS

B ropozckumx paiioHax ¢ MeHbLUEN NAOTHOCTbIO
3/1IEKTPMYECKIX HArpy30K 0BbIYHO UCTIONb3YETCS

60s1ee 3KOHOMMYHbII BApUaHT CUCTEMbI PafabHOr0
pacnpefeneHns 3Hepru, B KOTOPOM MO Mepe ynaneHus ot
MUTAIOLLEIA ANEKTPUYECKOI NOACTAHLMM YCTaHABMBAIOTCS
MPOBO/A MEHbLLET0 CEYEHMS.

/cnonb30BaHme YCOBEPLLIEHCTBOBAHHBIX METOLO0B C
NPUMEHEHUEM BO3AYLLHOIO kabens 13 130MpOBaHHbIX
CKPYYEHHbIX NPOBOLOB, YCTAHOBIEHHOTO HA OMOpaXx,
SIB/IIETCS B HACTOSILLLEE BPEMSI PUHSITON NPAKTUKOM BO
MHOrMX CTpaHax.

B EBpone kaxpasi NOLCTaHLMS CUCTEMbI SHEPTOCHABXEHMS
cnocobHa 06ecneynTb HU3KOBOJBTHOE NUTaHNE

paiioHa, pacnonoXeHHOro B pagunyce NpubnmanTeNbHO
300 m. Cuctembl, NpuMeHsiemMble B cTpaHax CeBepHOi 1
LleHTpanbHoii AMepuku, coctosiT u3 cetn CH, ot kotopoii
MHOrO HEBOMbLLNX MOHUXAIOLLMX TPaHCHOPMATOpPOB
MUTAIOT KaX[bliA OAHOTO UMM HECKOMbKWX NOTpebUTENeN

Mo npsiMOMy nUTaloLemy kabento, uayLiemy ot
TpaHcdopmaropa.

PaHee ycTpoiicTBa BBOAA U CHETHNKN SNEKTPOSHEPTUM
YCTaHaB/IMBAJIUCb BHYTPU 3AaHUA I'IOTpeﬁVITeIIﬂ.
CospemeHHaﬂ TEH[EHLMS COCTOUT B TOM, YTOObI
pasMeLLaTh 9TV YCTPOICTBA BHE 3[1aHNS B 3aLLMLLEHHOM

wkady.

PykoBoACTBO N0 yCTPOWCTBY 3nekTpoyctaHoBok 2019
© Schneider Electric - Bce npasa 3alluiieHbl

Takas cxema no3BoNsiET CO3AATb 04EHb MMOKYI0 CUCTEMY, B KOTOPOI Lienasi NOACTaHLMS MOXET ObiTb
BbIBE/IEHA U3 3KCMyaTaLmu, a y4acToK, KOTOpbI OHa 00bIYHO CHabXana anekTpoaHeprueii, byanet
006CNyXMBaTLCA M3 pacnpeaenuTeNbHbIX KOPOOOK COCELHUX NOACTAHLMIA.

Kpome Toro, KopoTkue y4acTk CuoBbix kabeneit (Mexay AByMst pacnpenenuTesbHbiM1 KopoGkamm)
MOryT GbiTb OTCOEAMHEHbI AN MOMCKA MOBPEXAEHNT 1 PEMOHTA.

B cnyyae 60n1bLLOA NAOTHOCTY HArpy3KM MOACTAHLIMM pacrionaraloTcs 6nvxe APYr K Apyry, U UHOraa
TpebyeTcs NpUMeHeHne TpaHchopMaTopoB MOLLHOCTbIO 10 1500 KBA.

B paitoHax C MeHbLLEii NI0THOCTBIO Harpy3Ki1 LWMPOKO MPUMEHSIOTCS APYTIE CXeMbI MOCTPOEHHUS
rOPOACKOIA HU3KOBOJILTHOI PacrpeaenuTeNbHO CETH Ha OCHOBE OTAENBHO CTOSILUNX CTOEK,
YCTaHOB/EHHbIX Ha 38MNIE B CTPATErMYECKIX TOYKaX 3TOi CeTW. Takast CXeMa OCHOBaHa Ha NpuHLvNe
WCMOJb30BAHNS PaaVasbHbIX PACTPEAENUTENbHbIX Kabeneit MoCTeneHHO YMEHbLUAIOLErocs CeYeHUs,
Y KOTOPbIX PA3Mep TOKOBEZYLLEH Xnibl YMEHBLIAETCS N0 Mepe COKPALLEHIs Yuca notpebuteneil ¢
YOaNeH1eM OT MOACTAHLMM.

B Takoii cxeme HeCKOmbKO KPYMHOCEKLMOHMPOBAHHbIX HU3KOBOJIBTHBIX PaavaibHblX GuAEpOB NuTalnT

OT pacnpefenuTenbHOro LWUTa JaHHONW MOACTAHLMM LUNHBI PACTIPEAENUTENbHOI CTONKM, OT KOTOPOI
pacnpefenuTenbHble Kabenm MeHbLLIEro CeYeHus CHabXaloT SHeprueii noTpebuTeneil, HenoCpPeACTBEHHO
OKPYXAIOLLMX 3Ty CTOMKY.

B ropogzikax, fiepeBHsix 1 cenax pacnpefeneHne 3Heprum Ha NPOTSXEeHUM MHOTUX NIET TPaAULMOHHO
OCHOBBIBAJIOCh Ha MUCMO/b30BAHUN HEN30NMPOBAHHbBIX MEAHbIX MPOBOLOB, 3aKPEN/EHHBIX Ha AEPEBSHHbIX,
OETOHHbIX UK CTaNbHLIX OMOPaXx U NUTAeMbIX OT TPaHCGHOPMATOPOB, YCTAHOBEHHBIX HA OMOPaXx U
3emne.

B nocneatve rofipl Gbiv pa3paboTaHbl HU3KOBOLTHbIE M30NMPOBAHHBIE MPOBOAA, U3 KOTOPbIX
CKPYYMBAHMEM NONYHAIOT [BYX- MW HETHIPEXXWIIbHBIA CAMOHECYLUMIA Kabenb AN UCTONb30BaHNS B
BO3AYLUHbIX IMHUSX anekTponepeaadn. OHu cumuTaioTcst 6onee 6e30nacHbIMM, YeM HEN30MPOBAHHbIE
MefHble NPOBOAA.

MHTEPECHO, 4TO aHANorMyHLIiA cnocod ucnonbayeTcs npu 6onee BeiICOKMX HanpsixeHusix. Cetyac
Ha PbIHKE MMEIOTCSI CAMOHECYLLME XIYTbl U3 U30MPOBAHHLIX MPOBOSOB 4151 HA3EMHBIX YCTAHOBOK
HanpsxeHuem 24 kB.

B cnyyasix, korfia Anst anekTpocHabxeHns nocenka UCnonb3ylTcst HECKONbKO NOACTaHLMIA, COeAMHEHNE
COOTBETCTBYIOLLMX (a3 OCYLLECTBASIETCS HA OMOPax, rAe BCTPEYAIOTCS HU3KOBOMBTHBIE IMHUM OT PasHbIX
NOACTaHLWIA.

MpakTuka, npuHsTas B cTpaHax CeBepHoii 1 LieHTpanbHoi AMepuki, pasuTenbHO OTANYaeTCs OT

TOiA, KoTOpas ucnons3yetcs B EBpone. Tam HU3KOBOMBTHbIE pacnpeaenuTeNbHbIE CETU NPaKTUYECKU
OTCYTCTBYIOT, W Clly4an NoAa4n TpexpasHoro NUTaHUS K XuibiM NOMELLEHUAM B XMIIOM PaiioHe pPeaKu.

PacnpepneneHve anekTpoaHepruv adpdekTUBHO ocyluecTeisietcs Ha CH, 1 npumeHsiemblii cnocob BHOBb
OT/INYAETCH OT CTAHAAPTHON EBPONEINCKOI NpakTukK. NMpuMeHsieMas cucTeMa CPeAHero HanpsXeHus
npencragnseT coboi dakTuieckn TpexpasHyio YeTHIPEXNPOBOAHYIO CUCTEMY, OT KOTOPOIi 0aHOdA3HbIE
pacnpenenuTenbHble CETU (IMHEMHBINA 1 HyNEeBOiA NPOBOAA) NOAAIT MUTAHWE HA MHOXECTBO 0AHO(A3HbIX
TpaHcdopmaTopoB. BropuyHble 06MOTKM 3TUX TPaHCHOPMATOPOB UMEIOT BLIBEAEHHYIO CPELHION TOUKY
A9 N0Jy4eHns OAHODA3HOT0 TPEXMPOBOAHOIO NUTaHMs HanpsixennemM 120/240 B. LieHTpanbHble
NpOBO/LA SBASIOTCS HETPanbHbIMI MPOBOALAMM HIN3KOBOJILTHOM CETH, KOTOPbIE BMECTE C HeiiTpabHbIMU
NPOBOLLAMY CETW CPEJHEr0 HaNpPSIXEHWs TNYX0 3a3eMNEHbI Yepe3 ONpefeNieHHble MHTEpBabl BAOMb
CBOEA [L/IMHbI.

Kaxablii nOHMXaIoLwmiA TpaHCHOPMATOpP 0ObIYHO MUTAET OAMH UM HECKONBKO IOMOB C MPUIEraloLLMMI
MOCTPOKaMM HENOCPEACTBEHHO C MOMOLLbIO PaAVaNbHOTO NUTAIOLLEro kabens (kabeneit) um
BO3/YLLHOM JINHWW (MHWIA) 3NEKTPONepesaym.

B 3TMX CTpaHax CyLLecTBYET MHOIO APYriX CUCTEM, HO ONMCaHHas BbILLE ABASETCS CaMoi
pacnpoCTpaHeHHOM.

Ha puc. C4, npuBeneHHOM Ha CiefyioLLei CTpaHULEe, NoKasaHbl OCHOBHbIE 0COOEHHOCTM STUX ABYX
CUCTEM.

1.3 MpucoeauHeHne noTpedUTENen K cetTn

B npowunom nogzemHbie kabenu unm HacTeHHbIe 130/IMpoBaHHbLIE NPOBOAA OT BOS,U,yLLIHOVI JINHAK
aneKkTponepenain HEM3MEeHHO OKaHYMBANUCh BHYTPU noMeLLeHni ﬂOTpeﬁMTeﬂﬂ, rae yctaHaBaueaaucb
BBOZIHAA kabenbHas K0p06Ka, CTaHAAPTHbIE NNABKME NPEAOXPAHUTENM (He [OCTYNHbIE AN 3TOro
MoNb30BATENS) U CHETYUKM SNEKTPOIHEPTUN.

TeHpeHUMs NOCNEAHEro BPEMEH! 3aK/o4aeTCs B Pa3MELLLEHMI 3TUX BBOLHbIX YCTPOICTB M0
BO3MOXHOCTY B 3alL/LLIEHHOM KOPNYCE BHE NPe/esoB 3aHus.

Toykoi NPUCOEANHEHNS nomeﬁmenﬂ K CeTu SJ'IeKTDOCHaﬁ)KBHI/IH 4aCTO ABNSOTCA BbIXOHbIE

KNEMMbI CHETYMKA(OB) ANEKTPOIHEPT UM UK, B HEKOTOPBIX CAYYasiX, BLIXOAHbIE KNEMMbI IaBHOTO
@BTOMATWNYECKOrO BLIKNIOYTENS 3aLLMTLI 3NEKTPOYCTAHOBKM (B 3aBMCUMOCTU OT MPUHATOIR MECTHOI
MPaKTK), K KOTOPBIM COTPYAHMKAMM CETH 3HepFOCH86)KeHVIﬂ nocne yaoBnaeTBOPUTENLHOIO UCMbITAHUS 1
MPOBEPKM PACCMATPUBAEMOIA YCTAHOBKW 1ENAETCH NOAKIIOYEHNE.

TunoBasi cxema NOAKMIOYEHNS NoKa3aHa Ha puc. C5 Ha cnepyioLeil cTpaHuLe.

Life Is On Scléneider

Electric



C- HO,EI,KJ'HOLIGHI/IG K pacnpeﬂeﬂMTeanoM CETU HN3KOTO HalMpPAXEHNA
1 HW3KOBONbTHbIE CETU 3NEKTPOCHABKEHUS

Mp1 NepBUYHOM HaNPXeHU
cBblle 72,5 kB nepeuyHast obmoTka
MOXeT GbiTb BKIIIOYEH M0 CXEMe:

13,8kB/2,4-4,16«B - “TpeyronbHuK”
- “3a3emneHHast 3se3a”
’N—_L - “333eMNeHHbiif 3ur3ar”
= Kaxplit NOKA3aHHI MOHIKAIOLMIA TPaHCHOPMATOP (B 33BUCMMOCTH OT CTPaHbI)
11 213 NPe/CTaBASET COBO HECKONLKO AHANIOTMYHLIX YCTPOCTB

06bI4HO (HO He BCeraa) UCmonbayeTcs

2 COEMMHEHHAS TPEYrONbHUKOM TPETbS 0OMOTKA,
3 €C/IW NepBIYHasi 06MOTKA BKITIYEHA
° ° N 10 [ipyroil cxeme
-l— uuu\}_ OnHodaaHblil TpaHcdOpMaTop (BbICOKOE
PacnpenenutensHbiit Y Y Hanpsixexve / 230 B) ans nuaxns
TpaHcdopmarop J< 130/IIPOBAHHOTO NOTPebuTENs(eit) ]
2,4xB/120-240 B = (cHabxeHue aHeprueit cenbekux paitoHoB)
N9 0fHOdA3HOM
) TPEXMPOBOAHOI CETH BH ™
N
1 - 1 CH®
B HekoTopbIx CTpaHax
& 4 N Ha BO3MYLLHbIX IMHUAX
uuu\}_ —l— JnexTponepeaasm
NNV - = BMECTO peavcTopa
)L ] YCTaHAB/MBAETCS
£ KkaryLuka Merepceqa
01_ \
L N
2 - 2
. . N y 3
_L uuu\}_ | PacnpenenuTenbHbii
- TpaHcdopmaTtop
Y Y
J( ] > (CH/230B/400B)
<L TpexdasHoii
\ \ YETbIPEXMPOBOAHOM
b ¢ = cetm
123 N N N1o2 3

HuakoBonbTHas

Pacnpe,uenMTeanaﬂ MarucTpaib CpeaHero HanpsxeHua
pacnpefenuTenbHas CeTb

(3 nnHeitHble Gasbl 1 HelTpab)
(1) Hanpumep, 132 kB.

(2) Hanpumep, 11 kB.

MpuMeyaHme: Ha NOACTAHLMSX NPY NEPBUYHOM HANPSXEHUM CBbiLLE 72,5 KB B HEKOTOPbIX €BPONENCKUX CTPaHax nepau4Has 06MOTKa BKIIOHAETCS M0 cxeMe
«3a3eMJIeHHast 3Be3/a», @ BTOPUYHAs — M0 CXEME «TPEYrofbHUK». B 3TOM cyyae Ha CTOPOHE BTOPUYHOI 06MOTKM NOAKIOHAETCS 3a3eMNSIOLLMIA PEaKTOp CO CXeMoii
COe/MHEeHMs 0OMOTOK B 3Uraar, HeliTpasib KOTOPOro Yepes Pe3ncTop COEANHSIETCS C 3emNeii.

YacTo Takoii 3a3eMNsSOLLMii peakTop MMEET BTOPUYHYIO 0BMOTKY Anst 06ecrneyeHns aToii NOACTaHLMM HU3KOBOMLTHEIM TpexdasHbiM nuTaHuem. B atom cnyyae ero
Ha3blBAIOT «3a3eMNSIOLLNM TPAHCHOPMATOPOM».

Puc. C4. LLnpoko npumeHsemMble aMepuykaHCK1e v eBPOMEiCKNe CUCTEMbI NOAKIIOYEHNS NOTPeOUTENei K CeTH aNeKTPOCHaBXeH!s

Puc. C5. Tunosasi cxema NOAKII04YEHUs noTpebuTeneit Ans cucTeM ¢ 3asemneqnem tuna TT

PykoBOACTBO N0 yCTPOWCTBY anekTpoycTaHoBok 2019
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C- HOLLKJ'HOLIGHVIG K pacnpeﬂeﬂMTeanoM CETU HN3KOTO HalMpPAXEHNA
1 HW3KOBONbTHbIE CETU 3NEKTPOCHABKEHUS

lpuMeHeHNe aBTOMATUNYECKOrO BbIKIIOYATENS B IMTOM KOPNYCe C GYHKLMEN 3aLyThl OT TOKOB YTEYKM
Ha 3emnto Y30 (yCTPOIACTBO 3aLLMTHOrO OTKIHOUEHS) SBASIETCS 00653aTeNbHbIM HA BBOLE Mt0OOI
HW3KOBOJLTHOI SNIEKTPOYCTAHOBKY 1 SIBASIETCS YACTbIO CUCTEMbI 3a3emnenmst Tuna TT. MpuumHbl

Hun3koBOLTHLIE NOTPEOUTENM 0ObIYHO CHABXAIOTCS
anekTpoaHepruen no cuctemam TN unm TT, onucaHHbIM B

rnasax E 1 F. [71aBHbI 8BTOMAT 3allTbl SNEKTPOYCTAHOBKY,  yci0n308a1us 3TO (yHKLUM M COOTBETCTBYIOLLME YPOBHM TOKOB YTEHKH, DM KOTOPHIX CpabaThiBaeT
NUTAIOLLICA OT cucTeMbl TT, LOMKeH 0053aTeNbHO BbIKJIOYaTENb, PACCMATPUBAIOTCS B NyHKTE 3 rasbl F.

LIRS B G0 COETEL e LA G SEImE QI T ELLie 07HOI NPUYMHOI UCTIONL30BAHNS TAKOTO BbIK/IIOHATENA B IMTOM KOPNYCE ABSETCH TO, YTO
yTeuku Ha 3emmio. Mpu ucrosnb3oBaHuyn cucTembl TN Ans noTPEBUTENb HE MOXET NPEBLICUTDL 3aABJIEHHYIO UM 11 OTPAXEHHYIO B I0r0BOPE C 3HEProCHAOXaIoLLEil
MaKC1MaJIbHO TOKOBOIA 3aLLMTbI TPEOYETCS BbIK/IOHATE b OpraHu3avyei MakcuManbHyto BEMYMHY NOTPEGASEMOii MOLLHOCTM, NOCKOSbKY NMPW NPEBbILIEHNM
UM NNaBKUiA NMPELOXPaHUTENb-BbIK/IOYATE b HArPy3KU. YCTAHOB/EHHOrO YPOBHS YCTPOICTBO 3aLLMTHI OT NEperpyakit, HACTPOEHHOE 1 OMIOMBMPOBAHHOE

3HeprocHabXatoLueii opraHu3aumei, OTKIIOYMT NoAady NUTaHus. BkioueHmre 1 oTkioueHne
BbIK/TIOYATENS B IMTOM KOPMYCe JOCTYMHO NOJb30BaTeN0 663 OrpaHuyeHuid, NO3TOMy ECNu Takoi
BbIK/TI0YATENb CAMOMPOK3BO/bHO CPABOTaN Npu Neperpyske uim 13-3a HeMCNPaBHOCTU OLITOBOTO
3neKTponprubopa, NMUTaHue MOXeT ObiTb ObICTPO BOCCTAHOBIIEHO MOCHE YCTPAHEHUS! MPUYMHBI
aHOMAJIbHOrO OTK/IOYEHNS.

[ing ynobcTea 1 noTpebUTENs M KOHTPONEPa, CYMTHIBAIOLLETO NOKA3aHUS CYETYMKOB 3NIEKTPOSHEPTIK,
CYETYMKN PA3MELLAIOT B HACTOSILLIEE BPEMS:

M B OTAENbHO CTOsILLEI Byake, 3aKpensieHHoi Ha cTonbe (puc. C6 n D7);

M BHYTPY 3[1aHNS, HO NPY 3TOM KabeNbHbIi BBOZ, M NNaBK1e NPELOXPAHUTENN, YCTaHABIMBAEMbIE
3HeprocHabxaloLLel opraHu3aLmeit, ONXHbI pacronarathCs B YCTAHOBNEHHOM «3anoa/nLo»
3aLLMLLEHHOM LLKady, K KOTOPOMY BO3MOXEH JOCTYM CO CTOPOHbI J0POrM 06LLEr0 NoNb30BaHMS

(cM. puc. C8 Ha cnepyloLeii CTpaHuLg);

M B 3alLMILLEHHOM LKAy, YCTaHOBNEHHOM BEPTUKANBHO HA METAIMYECKOI PaMe B NanucasHuke uim
«3anoa/ML0» Ha CTeHe-0rpajie v AOCTYMHOM J1S1 YIONHOMOYEHHOTO NePCOHana co CTOPOHbI TPOTYapa.

Ha puc. C9 nokasaHa o6Lias cxema, B KOTOPOI OTKJIOYEHME Lienn 06eCcrneynBaeTcsi CbeMHbIMM
NNaBKMMU BCTaBKaMM.
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[Ing Takoro TMNa aNeKTPOYCTAHOBKM YaCTO TPEOYETCS pa3MelLaTh MaBHbIA aBTOMAT 3aLMThl HA
HEKOTOPOM PACCTOSHUM OT MeCTa UCMOb30BaHUS 3NEKTPOIHEPriW, HANPUMEP, NECONMUAKM, HACOCHBIX
CTaHUMiA 1 T.N.

Puc. C6. Tunosas aneKTpoyCTaHOBKA CENbCKOro Tuna

Vs
(3

7)A

[naBHbIi aBTOMAT 3aLLUThI YCT@HOBKW pacrnoJsiaraeTcs Ha Tepputopumn oMoBiazieHuns B ciyyasx, koraa oH
HaCTPOEeH Ha cpa6a1h|BaH|ne npu npesblLIeHUNA 3a51BNIEHHON BENNYUHDI nmpeﬁnﬂemoﬁ MOLLHOCTH

Puc. C7. 9nekTpoycTaHOBKM NONYrOPOACKOrO TUNA (TOProBble LIEHTPbI U Ap.)

PyKoBOACTBO MO YCTPOWCTBY anekTpoyctaHoBok 2019 . .
/ vere / pey Life Is ®n Sclénelder

© Schneider Electric - Bce npasa 3alluiieHbl Electric



C- HO,D,KJ'HOL-IGHVIG K pacnpeneﬂMTeanoPl CETU HN3KOTO HalMpPAXEHNA
1 HW3KOBONbTHbIE CETU 3NEKTPOCHABKEHUS
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Muratowmii kabenb 3akaHINBAETCS B YCTaHOBJIEHHOM «3anoAJML0» HaCTEHHOM LI.IKa¢y, rae HaxoaarTcs
pa3beanHnUTeNbHbIE NNaBkue BCTaBKK, K KOTOPbIM BO3MOXEH AOCTYM CO CTOPOHbI A0POru. 10T MeTog,
NpeanoyTUTesNieH No 3CTETUYECKUM NPUYnHaMm, Koraa nmpeﬁmenh MOXeT 06ecneynTb y,uoﬁHoe
pacnonoxeHne CYeT4MKa 1 rnaBHOro asToMara 3atluThbl.

Puc. C8. MoakntoyeHne anekTpoyCTaHOBOK B LIEHTPE ropoaa
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Puc. C9. Tunosas cxema nofiBofia HU3KOBOMILTHOTO MUTAHMS K YACTHLIM NOTPEOUTENSM

B 0bnacTin anekTpoHHOro yyeTa aNekTpO3HEPrun 151 SHeprocHabXaloLLMX OpraHu3aumii 6oiamn
pa3pabotaHbl 3GeKTUBHbIE METOALI U3MEPEHNS KONMYECTBA NOTPEONEHHOI ANEKTPO3HEPTUN

11 BbICTaBIEHNS NOTPeOMUTENSM CYETOB Ha Onnaty noTpebneHHoi 3nekTpoaHepriu. Mpu atom
nnbepanu3auus peiHka yBenuyuna notpebHocTn B cbope bonbluero 06bema faHHbIX CO CHETYMKOB.
Hanpumep, cucTembl 31EKTPOHHOrO M3MEPEHISt MOTYT TakXe NOMOYb 3HEProcHabXatoLMM KOMNaHusIM
MOHAATb rpacmkn NoTpebneHns aHeprum noTpedbuTensiMi. AHanoruyHo, OHM ByayT NonesHsl Ans pasBuTHS
cBsi3v no JI3M u papvokaranam.

Ecnu 310 3kOHOMMYECKM OGOCHOBaHO, NPUMEHAIOTCA TaKXe CUCTEMbI Npeaoniarhl. Takue cucTembl
OCHOB@Hbl Ha TOM, 4TO I'IOTpeﬁlllTeﬂI/I, CAenasLine npenoniary B cneuuanbHbiX MyHKTax npuema
nnaTexeii, Noay4aloT 3NEKTPOHHbIE KAPTOUKM, C MOMOLLBIO KOTOPbIX MHPOPMALWS, KacaloLascs aToro
nnarexa, nepefaeTcs Ha CHeTYUKK. Cyﬂ,ﬂ M0 BCEMY, K HaCTOsLLIEeMY BPEMEHN OCHOBHbIE BOMPOCHI

19 9TUX cUCTEM — 6E30MaCHOCTb M SKCMyaTaLMOHHAsA COBMECTUMOCTb — YCMELLHO PELLEHbI.
an/IBﬂeKaTeﬂbHOCTb TakuUX CUCTEM 3aKJIHOHYAETCA B TOM, YTO OHU 3aMEHSAOT HE TOJIbKO CHETYMKU, HO U
CUCTEMbI BbICTABJIEHWUS CHETOB, A TAKXE CHNTbIBAHNE NnoKa3aHui CYETYNKOB KOHTpOJiIepami U KOHTPOb 33
c6opoM nnatexeii.

. . PykoBoACTBO N0 yCTPOICTBY 3anekTpoycTtaHoBok 2019
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C- HO,EI,KJ'HOLIGHI/IG K pacnpeﬂeﬂMTeanoM CETU HN3KOTO HalMpPAXEHNA
1 HW3KOBONbTHbIE CETU 3NEKTPOCHABKEHUS

Heo6xoamMmblii ypoBEHb HAMPSHKEHWS HA BXOLHbIX KIIEMMaX
MUTaHWS NOTPEOUTENS BaXEH 1S YCreLIHoi paboTbl
060pyoBaHMs 1 6bITOBLIX NMPUO60POB. PakTUYECKVE 3HAYEHNUS
TOKa 1 COOTBETCTBYHOLLIE MOTEPM HANPSKEH!S! B TUMOBOM
HU3KOBOJITHOI CETM MOKA3bIBAIOT BAXHOCTb MOAAEPXaHNS!
BbICOKOTO KO3 ®ULIMEHTA MOLLIHOCTY KaK Criocoba CHIXEHMS
MoTEPb HAMPSKEHMS.

(1) TpaHchopmaTopbl, CNPOEKTUPOBAHHLIE B COOTBETCTBUM CO CTAHAAPTOM
M3K Ha Hanpsixerune 230/400 B 6yayT uMeTb BbIXOAHOE HANpsXeHue
xonoctoro xofa 420 B, T.e. 105% OT HOMUHANILHOIO HANPSKEHMS.

PykoBoACTBO N0 yCTPOWCTBY 3nekTpoyctaHoBok 2019
© Schneider Electric - Bce npasa 3alluiieHbl

1.4 KayecTBO NOCTaBASEMOIN 3NEKTPOIHEPrUM

B camoMm LUMPOKOM CMBICTIE KAYECTBO 3NIEKTPOIHEPIUM B HU3KOBONILTHOM PacrpesenuTenbHoi CeTn
03HaYaeT:

B COOTBETCTBUE HOPMATVBHBIM TPEOOBAHUSIM B OTHOLLEHNM BESIMYMHBI HAMPSIXEHWS U YACTOThI;

M OTCYTCTBUE HELONYCTUMBIX KONEOAHNIA 1 OTKIOHEHWI HAMPSKEHMS;

m 6ecnepeboitHoe CHabXeHue aNeKTPOIHEPrel, 3a UCKITIOYEHNEM OTKITIOYEHNIA HA NaHOBOE
TEXHUYECKOE 0OCITYXMBAHWUE UMM OTKINIOYEHWI, BbI3BAHHbBIX CUCTEMHBIMM HENCNIPABHOCTSIMM UM IPYTVMM
Ypes3BblYaliHBLIMK CUTYaLVUSMY;

W coxpaHeHne GpopMbl KpMBOIA HANPsXeHs!, BIN3KOI K CUHYCOMAANBHOIA.

B nanHom noppaspene 6ynet pacCMOTPEHO TOMbKO NOAJEPXaHWE BEMYMHBI HAMPSKEHNS], OCTasbHbIE
Bonpocsl 06cyxaaiotcs B noapasaene 1.3 rasbl E.

B 60/IbLUIMHCTBE CTPaH OpraHbl, OTBEYAIOLLVME 32 ANEKTPOCHAOXEHWE, 00513aHbI NOLAEPXIBATL YPOBEHD
HanpsXEHNs HA BXO[HbIX KeMMax notpebuteneii B npepenax +5% (unu B HEKOTOpbIX Cyyasix +6% un
6onblue — cM. puc. C1) 0T 3a9BNEHHOr0 HOMUHANBHOTO 3HAYEHNSI.

1 BHOBb MIK 11 60MBLIMHCTBO HALMOHAMbHBIX CTAHAAPTOB PEKOMEHAYIOT, YTOOLI HU3KOBOJLTHbBIE
npuBopbI NPOEKTMPOBANMCH W UCTILITHLIBANNCH HA YHKLUMOHMPOBAHME NPU U3MEHEHUSIX HANPSKEHUs B
npegenax + 10% oT HOMUHANBHOTO 3HaYeHMs. 3T0 OCTaBNSIET 3anac B 5% Ha camble XyALum1e YCoBus
[J0NYCTUMON NOTEPU HANPSIXEHUS! B CETW 3NIEKTPOYCTAHOBKM (Hanpumep, —5% Ha BXOAHbIX KneMmax).
OTKIOHEHNS HANPSXEHNSI B TUMOBOIA CUCTEME PacpeLeNeHns ANeKTPOIHEPrN NPOUCXOASAT
Ccrnefytolwmm 06pa3om: HanpsixeHue Ha knemmax CH noHuxaroLero TpaHchopmaropa 06bIYHO
NOAAEPXVBAETCS B Npefenax avanasoHa +2% ¢ NoMOLLbI0 aBTOMATUYECKMX Nepekioyateneil (nog
HarpysKoii) oTnaek TpaHCGOPMATOPOB Ha MOACTAHLMSX, NUTaKOLWMX 3Ty ceTb CH oT pacnpeaenuTentHoii
ceTu 60siee BbICOKOTO HANPSKEHHSI.

Ecnu paccmatpuBaeMblii NOHMXaloLmii TpaHchopMaTop pacronoxeH B6aM3n noactaHumm, atn 2%
[Jvana3oHa OTKNOHEHWI HaNPSXEHUs: MOTYT NPUXOAMTLCS Ha YPOBEHD, MPEBLILLAIOLLMIA HOMUHANBHYIO
BenuunHy CH. Hanpumep, B cucteme 20 KB HanpsixeHne MoxeT coctasnsitb 20,5 kB +2%. B atom
CNny4ae B pacnpefenmTenbHOM NoHMXatoLLeM TpaHcdopMaTope nepekioyaTenb 0Traek JOMXeH ObiTb
YCTaHOB/EH B nosioxeHue +2,5%.

M Hao6opoT, B MECTaXx, yAaneHHbIX OT NOACTaHLMIA, BO3MOXHA BeNnymHa Hanpsixennst 19,5 kB +£2%, u B
9TOM C/y4ae NepekoyaTenb OTNaek JOMKEH ObiTb YCTAHOBNEH B NonoxeHne — 5%.

Pa3Hble YpOBHI HAanpsiXeHWs B CUCTEME AOMYCTUMbI M 3aBUCST OT CXEMbI NEPETOKOB MOLLHOCTH. Kpome
TOro, 3TV Pa3nnyms SBASIOTCS NPUYUHOI UCTIOb30BAHMS TEPMUHA «HOMUHANBHOE» MPUMEHUTENBHO K
HanpsiXeHMIO B CUCTEME.

MpakTnyeckoe npumeHeHue

Ecnu Ha noHuxatoLem TpaHcdopMaTope NpaBuiibHO YCTAHOB/EH NEPEKI0YATENb OTNAEK, HanpsiXeHue Ha
BbIXOZIE HEHArPyXEHHOro TpaHcdopmaTopa byaeT noaaepX1BaThesl B npenenax +2% oT ero BbIXOAHOMO
HanpsXeHWst X0N0CTOrO X0Aa.

[ing Toro 4T06bI HArpyXeHHbIi TpaHCOPMATOP MO NOAAEPXMBATb HEOOXOAMMbIA YDOBEHb HAMPSIXEHWS,
BbIXO[IHOE HANPSXEHNE XONOCTOr0 X0/ A0MXHO ObITb MaKCUMasbHO BO3MOXHbIM, HO He MPEBbILLATh
BEPXHUiA Npeaen +5% (31a BennymnHa B3gTa Ans npuMepa). B COBpEMEHHOI NPakTUke COOTHOLLEHNE
06MOTOK TpaHChopMaTopa 06bIYHO IAeT BLIXOHOE HaNpsiXeHue xonocToro xoaa okono 104% ot
HOMMHanbHOro 3HaveHus "), ecnmu k 06mMoTke CH npuknaabiBaeTcs HOMUHANBHOE HAMpPSXeHWe, UK OHO
KOpPEKTMPYETCS PerynsitopoM koadduumeHTa TpaHcHOpMaLMM B COOTBETCTBUM C OMMCAHHBIM BbILLE
cnocobom. B paccmatprBaemoMm ciyyae 310 NpUBEAET K iVana3oHy M3MEHeHNs HanpsxeHuii ot 102

1o 106%.

TunoBoit TpaHCHOPMATOP HU3KOBONBTHON PacnpesenuTeNbHONA CETU UMEET HanPSIXeHne KOpoTKOro
3amblikaHus — U, % =5%. Ecnn npeanonoxuTb, YTo €ro akTuBHas COCTABMSIOLLAS HANPSXEHWs UMeeT
0,1 0T 370 BENNYMHBI, TO NOTEPS HANPSKEHWS B TaKOM TPaHCGOPMATope Npu NOJHOIA Harpy3ke 1

k03 duumerTe motHoctn 0,8 cocTaBuT:

Moteps Hanpsxerust (%) = R% cos @ + X% sin ¢ =0,5x 0,8 +5x 0,6 =0,4 + 3 = 3,4%.

Ipu 3TOM [1Mana3oH HaNPSXXEHWIA HA BLIXOLHBIX KNEMMaX NONHOCTLIO HArpyXeHHOro TpaHchopmatopa
cocrasuTt o1 (102 — 3,4) = 98,6% no (106 — 3,4) = 102,6%.

Toraa MakcumanbHo JonycTyMas NoTeps HanpsXeHUs Ha pacnpeaennTenbHoM kabene COCTaBuUT:

98,6 — 95 = 3,6%.

B npakTu4yeckoM cMbICNe 3TO 03HAYAET, YTO B TPexda3HOM YETbIPEXNPOBOLHON PacpesenuTeNnsHOI CeTH
HanpsixeHnem 230/400 B kabenb cpefHMX pasMepoB C MeaHbIMU Xunamu ceveHrem 240 MM2 CMOXeT
06€ecneynTb NUTaHMe CyMMapHO aNeKTPUYeckoii Harpyaku 292 kBA (npu koadduumenTte molHocTu 0,8),
pacnpeneneHHoi paBHOMEpPHO No AnuHe kabens Ha 306 M. Mnn xe MoxeT ObiTb 06ecneyeHo nuTaHne
TaKoi Xe Harpy3ku, PAcMoNOXEHHOI Ha TEPPUTOPUM OHOIO NOTPEBUTENS HA PACCTOSHUN

153 M oT TpaHcdopMaTopa Npy Takoii Xe NOTepe HaNpSXEHUs U T.4.

MHTEpeCHO, YTO CornacHo pacyetam, npueeHHbIM B cTaHpapTe MK 60287 (1982 r.), makcumanbHas
MOLLHOCTb, NepeaaBaeMas Takum kabesnem, coctasnsiet 290 kBA, 1 noatoMy auanasoH fOMYCTUMbIX
HanpsxeHui B 3,6% He BASIETCS YPE3MEPHO OrPaHNYUTENbHBIM, T.€. TaKOi kabenb MOXET NOSHOCTbIO
Harpyxarbcsi Aisl epefayi MOLLHOCTY Ha PaccTOsiHMS, 0ObIYHO TPEBYEMbIE B HU3KOBOMBTHBIX
pacnpefenuTeNbHbIX CUCTEMAX.

Kpome Toro, koadduumeHT MowHocTh 0,8 COOTBETCTBYET MPOMBILLNEHHBIM HArpy3kaM. B cMeLLaHHbIX
MoNyNPOMbILLNEHHLIX PaiioHax TUMOBLIM SIBASIETCS 3HaueHue aToro koadduuventa 0,85, a Ans pacyeToB
NPUMEHNTENBHO K XUNbIM paiioHam 00bI4HO Ucnonbayetcs 3Haverue 0,9. MoaToMy npuBeaeHHas Boille
noTeps HANPSXEHUS MOXET PacCMaTPUBATLCS Kak XYALIMiA Clyyaii.

Life Is On Scléneider

Electric



C- HOD,KJ'IPOqul/Ie K pacnpeﬂeﬂMTeanon CETU HN3KOTO HalMpPAXEHNA
2 Tapudbl 1 y4eT 3NeKTpoaHeprum

(1) CucTema AMCTaHUMOHHOIO YNpaBAeHUs NpeacTaBnsaeT coboi

CUCTEMY YNpaBAEHIs], B KOTOPOIA HA COOTBETCTBYIOLUMX MOACTAHLMSX

B HU3KOBOJLTHYIO CETb N0AAETCS TOK 3BYKOBOI 4ACTOThI (06b14HO 175 Miy).
9T0T cUrHan nepeaaeTcs B BIAE KOAMPOBAHHLIX MMMYNbCOB. B cucteme
VCMOMb3YITCS PENe, HACTPOEHHBIE HA 3TY YACTOTY CUrHAA W Paco3HaloLLme
UCMOMb3yeMbIi KOA, KOTOpble CPabaThIBAIOT U MHULIMMDYIOT BbINONHEHME
Tpebyemoii dyHkumn. MpeaycmoTpetbl 40 960 AMCKPETHBIX YNPaBASOLMX
CUTHAnOoB.

Life Is On Scl&neider

Electric

B panHOM PykoBOACTBE HE pacCMaTpUBAOTCS KOHKPETHBIE Tapudbl, MOCKOMbKY B MUPE AEHCTBYIOT
CTO/BKO X€ Pa3NnyHbIX TapUOB, CKONIbKO SHEPTrOCHABXAMOLLMX KOMMAHWIA.

HekoTophble 13 TapudOB 04EHb CIIOXHBIE MO CTPYKTYPE, HO ONPELENEHHBIE 3NIEMEHTBI SBNSIOTCS NS BCEX
HUX 06LLMMI 1 HANPABJIEHHBIMU HA TO, 4TOObI CTUMYNIMPOBATL NOTPEOUTENEN K KOHTPOMIK NOTPE6NEHNs 1
CHWXEHMS CTOMMOCTH, NPOU3BOACTBA, NEPESAYW U PacTipeaenieHus.

/MetoTCs [1Ba OCHOBHbIX METO/A, KOTOPbIE MO3BOASIOT CHU3UTL CTOMMOCTb 3NIEKTPOIHEPT N,
nocTaBnsiemMoii noTpeduTensm:

M CHUXEHVe NoTepb SHEPriW NPV ee NPON3BOLCTBE, Nepeaaye U pacnpefeneHy; B MpUHLMNe,
MVHVMAnNbHbIE MOTEPU B 3HEPrOCHUCTEME JJOCTUIaloTCs TOTZia, KOTZia BCE €€ KOMMOHEHTbI GYHKLMOHMPYIOT
npu K03pdULIMEHTE MOLLHOCTM, PaBHOM 1;

M CHWXeHVe NUKOBOTO CpOCa Ha 3NEKTPO3HEPrYIo NPY O{HOBPEMEHHOM YBENMYEHNM CNPOCa B
nepuofbl HU3KOro aHepronoTpebnerus, Gnaroaaps yemy obecnednBaetcs 6onee NoAHOE CMONb30BaHNE
reHepupyloLLeil YCTaHOBKM 1 MUHUMU3NPYETCS CTENeHb ee PEe3epBUPOBaHNS.

CHuXeHue notepb

X0Ts ONTUMANbHOE YCNOBUE, YKa3aHHOE BbILLIE B EPBOM CMOCOOE CHUXEHUS CTOMMOCTM
3NEKTPO3HEPriK, HE MOXET ObITb PEanN30BaHO Ha NPaKTUKe, MHOMVE CTPYKTYPbl TapUdOB OCHOBAHbI
YaCTUYHO KaK Ha BEMYMHE MaKCUMyMa Harpyaku KBA, Tak u Ha notpe6eHHbIx KBT- 4. Mockonbky npu
3a/1aHHON Harpy3ke B KBT- 4 MUHMMAaNbHOE 3HaueHne KBA nmeeT MecTo npu koadduumeHTe MOLLHOCTH,
paBHOM e[iuHuLIE, TO NOTPEOUTENb MOXET MUHMMM3MPOBATL CBOM 3aTPaThl HA OMNATY SHEPTUN, NPUHSB
MEpbI M0 NOBbILLIEHNIO KO3DdULMEHTA MOLLHOCTM CBOEN HArpy3KM (3TOT BONPOC paccMaTpuBaeTcs

B rnase K). Makcumym Harpyaku KBA, 06bI4HO MCMOSIb3YeMblii ANt TapudHbIX LieNeid, NpeacTaBnset
coboit Hanbonbluee, cpeaHee 3a GUKCUPOBAHHBIV MPOMEXYTOK BpeMeHu (00bi4HO 10, 30 nin 60 MuHyT)
3HaueHme Harpy3ku B KBA, nMeBLLEe MECTO B TEYEHME KAXO0r0 PACYETHOr0 Nepuoaa. IToT NpUHLMN
onucaH Huxe B noppasaene «[pUHLMN yyeTa MakCUManbHOro noTpebneHns aNeKTPOIHEPruny.

CHMXEHUe NMUKOBOro CNpoca Ha 3NeKTPOIHePruio

BTopas uenb, T.e. CHUXEHWE NUKOBOTO CMPOCA Ha 3NEKTPO3HEPTMIO NPY OAHOBPEMEHHOM YBENMHEHUN
Crpoca B NEPUOALI HU3KOTO 3HEPronoTpebeHus, NpuBena K NosBNIEHNIO TapudOB, KOTOPbIE MPeAnaraioT
CYLLEECTBEHHOE CHUXEHWE CTOMMOCTY 3NIEKTPOSHEPTIAM:

H B ONPe/eNeHHbIe Yachl B TEYEHUE CYTOK;

H B ONpeeneHHble NePUobl roaa.

MpocTeiiunm npumepom sBASIETCS BbITOBOIA NOTPEOUTENL C BOAOHArPEBATENEM HAKOMMUTENLHOMO TUMa
(M KOMHaTHBIM 3NIEKTPOOBOrPEBATENIEM HAKOMMUTENBHOMO TUNA). [JaTumK 3NEKTPOIHEPrin UMEET fiBa
LMPOBbIX PETMCTPA, OAMH 13 KOTOPLIX PaboTaeT AHEM, a Apyroi (MepeksIloYaeMblil TaliMepoM) — HOYbIO.
KoHTakTop, ynpaenseMbiil 3TM TailMepoM, 3aMbIKaeT LIeMb NUTaHUs BOAOHArpeBaTens, 1 notpebneHme
1IM 3MEKTPO3HEPT UM NOKa3bIBAETCS PErVICTPOM, K KOTOPOMY MPUMEHSIETCSt CHUXEHHBIA Tapud. 3ToT
HarpeBate/ib MOXET ObiTb BKIIOYEH 1 BbIKITIOYEH B NI0B0E BpeMS B TEYEHUE [HS, HO YYET 3Heprun byaeT
MPOBOAMTLCS N0 06bIYHOMY Tapudy. KpynHble NPOMBILLIEHHbIE NOTPEOGUTENM MOTYT UMETH TPU UK
yeTbipe Tapuda, AeiCTBYIOLME B Pa3Hbe NEPUOAbI CYTOK, W aHANIOMMYHOE YMCTO TapudOoB ANs pasHbIX
nepuonoB roaa. B Takux cxemMax COOTHOLLEHME CTOMMOCTY KWMOBATT B YaC B NEPUOALI MaKCUMaJIbHOO 1
MUHUMANbHOTO CPOCa B TeYeHne roga Moxet gocturatb 10:1.

CueT4uku 3Heprum

Cnepnyet 0TMETUTb, YTO AN Peann3aLiv 3Toro BUAA yYeTa ¢ MCNo/b30BaHNEM TPALULMOHHOMO
3NEeKTPOMEXaHUYECKOr0 060py0BaHNS HEOOXOAMMBI BLICOKOKAYECTBEHHBIE MPUOOPLI U YCTPONCTBA.

K HacTosiLieMy BpeMeHU BHE[IPEHbI B KCTITyaTaLmio NOCNeAHMe pa3paboTku B 0611aCTU ANEKTPOHHOTO
y4eTa, MUKPOMPOLLECCOPOB U ANCTAHLMOHHOTO ynpasnenus'!) n3 AucneTyepckoro LieHTpa
3HeprocHabxaroLLel OpraHu3aLmm (MPM3BaHHOMO M3MEHUTb PAcTpeAeNeHre NepyoLoB NUKOBOrO
noTpe6neHIsi N0 BPEMEHH, HA MPOTSIXEHUM FOAA U AP.). 3TO NO3BONMIO 3HAYUTENBHO 06NErYUTh
NPUMEHEHNE PACCMOTPEHHBIX BbILLE MPUHLMMOB.

Kak oTMeuanochb Bbilue, B GONbLIMHCTBE CTPAH HEKOTOPbIE TapUdbl YACTUYHO OCHOBAHBI HA Y4eTe He
TOJNBKO MOTPEBNEHHBIX KUNIOBATT B Yac, HO 1 MOTPe6NIeHHOI NONHON MOLLHOCTH (KBT - y) B TeueHMe
pacyeTHbIX (0BbINHO TPEXMECSYHBIX) NepUoAoB. MakcManbHoe NoTpe6neHre NoNHON MOLLHOCTH,
3a(MKCUPOBAHHOE CHETHUKOM, KOTOPbIA ByneT onucaH fanee, npeAcTaBnseT coboi hakTuyecku
MaKC1ManbHoe CpefiHee Konm4ecTBo KBA, 3adukcrpoBaHHOe B MOCAEeayIoWLmMe HTePBabl Ha
NPOTSXEHUM PACYETHOrO NEPUOLA, T.e. MAaKCUMYM Harpy3ku B KBA.

PykoBOACTBO N0 yCTPOWCTBY anekTpoycTaHoBok 2019
© Schneider Electric — Bce npaBa 3aluieHbl



C- HOLLKJ‘HO%GHVI@ K pacnpeﬂeﬂMTeanoM CETU HN3KOTO HalMpPAXEHNA
2 Tapudbl 1 y4eT 3NeKTpoaHeprum

Ha puc. C10 nokasaHa TMnoBas kpueas Crpoca Ha a1ekTPOIHEPr U0 1St 1BYX4ACOBOTO neproaa,
pasaeneHHoro Ha 10-MUHYTHbIE MHTEpBasbl. CYETYMK M3MEPSIET CpeaHee HadeHue KBA B TeueHne
Kaxaoro 13 atux 10-MUHYTHLIX MHTEPBAIOB.

BA
A MakcumanbHoe cpefHee
3HAYEHEe 32 [1BYX4aCOBO
UHTEpBA
%7‘ CpepHee 3HayeHne
3a 10 MuHyT
-
—
» t
0 1 2y

Puc. C10. MakcumanbHoe cpeaHee 3HaYeH1e MOLLHOCTY 3a ABYXYACOBOW NEPUOL

MpuHLUMN yyeTa MaKCUManbHOTrO NOTPeGNEeHNs 3NEeKTPOIHEPrum

CueTumk KBA- 4 BO MHOTOM aHaiorMyeH cYeTumky KBT- 4 notpe6ieHHo S3Hepriv ¢ To pasHULEeid, Y4To B
HeM COOTHOLLEHE $a3 TOKa 1 HanpsXeHs ObII0 N3MEHEHO C TeM, 4ToObI OH namepsin kBA-u. Kpome
TOro, BMECTo Habopa Lukan AekaaHbIX AaTuMKOB, UCTONb3YEMbIX B 0ObIYHOM CHETUMKE SNEKTPOIHEPIUM,
JaHHbIi Nprbop OCHALLEH BPALLAILMMCS CTPENOYHbIM Yka3atenem. Koraa aTot ykasarenb
MOBOPaYMBAETCS, OH 13MepsieT KBA- 4, nepemelLas nepes coboi KpacHbIit HAMKaTop. M0 OKOHYaHUM
10 MUHYT CTPENOYHBIN yKa3aTenb NOBOPAYMBAETCS HA OMPEAENEHHYIO YaCTb LLUKASbI (OH CMIPOEKTUPOBAH
TaK, 4TO He CMOXET COBEPLUMTb NOMHLI 060poT 3a 10 MUHYT), a 3aTeM 3NeKTPUIECKN COPACHIBAETCS

B HyNIEBOE NOJIOXEHNE, YTOObI HAYaTh HOBbI/A 10-MUHYTHBIN LK. KpacHblid MHAMKATOP 0CTAeTCs B
MONOXEHUM, KOTOPOE BbINO AOCTUTHYTO U3MEPUTENbHBIM YKA3aTENEM, U 3TO MOSIOKEHNE COOTBETCTBYET
KonmyecTBy KBA- 4, noTpebeHHbIX Harpy3koii B TeyeHre 10 MuHYT. BMECTO Lukabl, FpafyvpoBaHHOl

B KBA- 4, MOXHO 1CMONb30BATb rPaAyMPOBKY B €AMHMLIAX CPEAHEN MOLWHOCTH (KBA). 9Ta cutyaums
MOSICHSIETCS HUXE.

[peanonoxmm, 4To To4Ka, B KOTOPOI OCTAHOBUACS KPACHBI MHAMKATOP, COOTBETCTBYET 5 KBA- y.
M3BecTHo, uTo B TeueHne 10 MuH, T.e. 1/6 Yaca, UMenu MecTo NOTOKW PEaKTUBHOI MOLLHOCTM.

Ecnu Tenepb 5 KBA-4 pa3aenutb Ha KOAMYECTBO YacoB, TO MOXHO NOMYYUTb CPeAHee KonmyecTso KBA 3a
3TOT NEepuoa.

B paHHOM cnyyae cpeaHee konuuecTBo KBA 3a yka3aHHbI nepuog, COCTaBuT:

5 17=5-6=30KBA

6
Kaxnas Touka Likankl Oynet aHanornyHbpiM 06pas3oM rpagyupoBaHa, T.e. cpefHee BenuynHa KBA bynet

B LUECTb pa3 bonblue, Yem BennynHa KBA- 4 ans aHHOMN TOYKM. AHANOMMYHOE PacCyXAeHne MOXHO
MPUMEHMUTB K NI0OOMY IpYroMy MHTEPBANY BPEMEHU BO3BPATA yKa3aTens B UCXOHOE NONOXEHME.

B KOHLE pacyeTHOro Neprofa KpacH.Ii MHANUKATop OyAeT HAXOAUTLCS B MAKCUMATbHOM 13 BCEX CPEAHMX
3HAYEHNN, 3apUKCMPOBAHHBIX 33 PACCMATPUBAEMBIN OTYETHBIN NEPUOL.

B Havane Kaxaoro pacyeTHOro Nepuofia KpacHbli MHAMKATOp BO3BPALLAETCS B HYJIEBOE MONIOXEHME.
OnKCaHHbIE BbILLE NEKTPOMEXAHNYECKME CYETYUKI B HACTOALLEE BPEMS BLICTPO 3aMeHsIoTCS
3NEKTPOHHbIMM Npu6opamu. OHAKO, OCHOBHBIE MPUHLMMbI U3MEPEHHS, UCTIONb3YEMbIE B 3TUX
3NEKTPOHHBIX CYETYMKAX, OCTANMNCH TAKUMM XE, YTO U ONUCAHHBIE BbILLE.
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D - PyKOBO,D,CTBO rno Bb|6opy dPXUTEKTYPbI CETU CPEOHETO N HN3KOIo HarpAaXeHnA
1 OCHOBHbIE NONOXEHNSI NPOEKTUPOBAHMUS

BbiOOp CTPYKTYpbI pacnpeaenuTenbHOi ceTu

9Ta rnasa nocBsilLieHa CTPYKTYPE 3NEKTPOTEXHMYECKOTO MPOEKTUPOBAHMS ANS CPELHIX W 6OMbLLNX
30aHuiA. HecMOTps Ha pasnnyHble TUMbl 3AaHNA (0UC, FOCTUHULA, MPOMBILLIIEHHOCTb, XWUbe U T.4.)
NPOEKTVUPOBAHME B ANEKTPOTEXHUYECKOI CPEPE OMMPAETCS HA OCHOBHBIE MPUHLMMbI, C MPAKTUYECKUMM
C00BPaXeHsIMM, ONMCaHHbIE B 3TON rNase.

Bbi6op CTPYKTYpbI pacnpenenuTenbHoii CeTH 0ka3blBaeT PeLLAIoLLEe BINSHWE HA XapaKTepUCTUKKA
YCTaHOBKM B TEYEHWE €€ XU3HEHHOTO LKNa:

m HauuHas co cTapmu CTPOUTENbCTBA, Takoii BHIGOP MOXET 0Ka3blBaTb 3HAYUTENBHOE BINSHIE HA CPOKM
MOHTaXa, NPOM3BOANTENBHOCTb, TPEOYEMYIO KBANMGMKALMIO MOHTXHBIX Opurag v T.4.

= Kpowme T0ro, Takoli BoI60p 0Ka3blBaeT BMSHME HA NOKA3aTeNM Ha CTaaum aKCryatauym, Takue kak
ka4ecTBO 1 6ecnepeboitHOCTb SHEProcHAOXEHNS, KPUTUYECKIE HArpy3Ku, MOTEPY MOLLHOCTM B CUOBbIX
Liensix.

B /| HAaKOHEL, OH BIMSIET HA BO3MOXHOCTb YTUIU3ALIW YCTAHOBKM B KOHLIE €€ CPOKA CITyXObl.
MpoekTnpoBaHue CTPYKTYPLI PacpeaenuTensHOA aNeKTPOCETH BKIKOYAeT B ce0s1 NPOCTPAHCTBEHHYIO
KOHUrypaLmio, BoIGOP MCTOYHMKOB NUTAHWS, ONPESEseHe YPOBHEl pacnpeaeneHus, CosnaHme
O[HOMMHEIAHOI CXembl 1 BLIGOP 060PyA0BaHMS.

Bbi6op onTMMasbHOM CTPYKTYPbI YaCTO CBSI3aH C MOMCKOM KOMMPOMMCCA MEX[Y KpUTEpUsiMmA

3 HEKTUBHOCTY, NPELCTABMSIOLLMMU UHTEPEC 1S 3aKa3umKa, KOTOpbIN OyAeT SKCMyaTupoBaTh YCTaHOBKY
Ha 3Tanax ee XW3HEHHOro LKA, YeM paHblLe HaYMHAETCS MOMCK PeLLeHid, TeM 6oniblue BO3MOXHOCTEN
ONTUMU3ALMN MOXHO HaiiTh (cM. puc. D1).

9Tn TeMbl cTanm yacTblo cTaHaapta MK 60364 rnasbl 8 (MIK 60364-8-1: SnexTpoycTaHoBKM
HWU3KOBOJLTHbIE — 3HEPrOaddEKTUBHOCTD).

Motenuman
ONTUMMLIA3ULIMN
A

MNpepgapu-
TenbHasa

paspaboTka

DetanbHas
paspaboTka

v

Puc. D1. MoteHuman ontummsaumn

Ycnex novcka onTMManbHOrO PELLEHNS B 3HAYUTENbHOI CTEMEHN CBSI3aH C BO3MOXHOCTbIO 0OMeHa
MHpopMaLMen Mexzy y4acTHIKaMy NpoLecca pa3paboTki pa3fenos npoekTa:

M apXUTEKTOP, KOTOPbIi ONPEAENseT CTPOUTENbHYIO OPraHM3aLMio CornacHo TpeboBaHMsIM NoNb30BaTens;
B pa3paboTuMKM TEXHUYECKUX PA3AENOB (OCBELLEHUE, OTOMIEHNE, KOHAMLMOHMPOBAHME BO3AyXa,
BOZOCHAOXeHVe 1 T.4L.);

M NPEeACTaBUTENM NONb30BATENS, HAMPUMED, ONPEAENIOLLME TEXPOLECC.

B crepyrowmx pasnenax onuchBAtOTCS KpUTEPUM BbIGOPA, a Takke NPOLIECC MPOEKTUPOBAHMS CTPYKTYPbI
B COOTBETCTBUM C KpUTEPUSIMU 3GPEKTUBHOCTM MPOEKTA B KOHTEKCTE 3AaHWIA NPOU3BOACTBEHHOMO
Ha3HaueHus 1 chepbl YCyr (MCKI0Yast KpYNHbIE 0OBEKTbI).
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D — PYKOBOACTBO MO BbIOOPY apXUTEKTYPbI CETU CPEAHErNO N HU3KOro HanpsxeHusa
2 lepou_\eHme rpouecca NnpPoeKkTnpoBaHnA

2.1 Mpouecc NnpoeKTUpoBaHUS

TpoLecc NPOeKTMPOBAHKS, PACCMATPUBAEMbIN B JAHHOM JOKYMEHTE, OTHOCUTCS! K 3Tary TEXHUYECKOro NpoekTa
(cm. puc. D3). Kak npaBuno, OH BK/OYAET B Ce0S1 YPOBHM [NIABHOTO PACpeaeNeHusi CPeaHero/HUsKkoro
HamnpsXeHus, HUKOBONbTHOE PacrpeneneHme 1 YpoBeHb Notpednexns (cm. puc. D2).

B 3aH1aX BCE NOTPEOUTENM MOAKIIOYEHD! K HASKOMY HAMPSIXEHMIO. ITO 03HAYAET, 4TO pacripeeneHme no
CPe/HEMY HANPSXEHMIO COCTOMT U3

B MOLKIIOYEHNS K MUTAIOLLEN CETH;
W pacnpegeneHns Ha nopctaHumn CH/HH;
m camoit noactaHumu CH/HH.

bl

%J J! J’ nasHas nopcraHums CH J’
TMopknioyeHve Q o
,11 odod

BHYTPEHHE KONbLIO CPEAHEr0 HanpsKeHus
% %

woon

o—
—

D
D

ABapuiiHble
reHeparopbl

h

OcHoBHoe
pacnpegenenve

Pacnpenenexve
MOLLHOCTI

YpoBeHb . |-

notpebutens ! ; !

10 HU3KOMY I \ . I \ \
HAMpPSIXEHIIO é N é -

Puc. D2. Mpumep 0oHONMHEIHON CXeMbl

CTpyKTypa NpoeKTUPOBaHMS PACTIPEAEUTENbHOM CETU MOXET ObiTb OM1CaHa B BUAE 3-3TanHoro
WUTEPALMOHHOO MPOLIecca. JTOT NPOLIECC YYUTLIBAET XapaKTEPUCTIKI YCTAHOBKY U KPUTEPUN, KOTOPLIM
HEOGX0/VIMO COOTBETCTBOBATb.

PykoBOACTBO N0 yYCTPOWCTBY dnekTpoycTaHoBok 2019
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D — PYKOBOACTBO MO BbIOOPY apXUTEKTYPbI CETU CPEAHErNO N HU3KOro HanpsxeHusa
2 lepou_\eHVle rpouecca NnpPoeKkTnpoBaHnA

2.2 MonHbiK npouecc

[MonHbI NPOLECC ONMUCHIBAETCS KPaTKO B Cneaylowmx pasaenax u nokasaH Ha puc. D3.

[MpoLiecc, onMcbiBaembIi B JaHHOM JOKYMEHTE, HENb3s CYATATb eAMHCTBEHHO BO3MOXHbIM. ot LOKYMEHT
SIBNAETCA PYKOBOACTBOM, NPeaHa3Ha4eHHbIM 151 UCMNO0Jb30BaAHMSA NPOEKTUPOBLUMKAMKN 3N1EKTPOYCTAHOBOK.

[aHHble
9ran

Pesynbtar

TexHuyeckve

MoHTaxHble
XapaKTepuCTUKA

BbI6Op OCHOBHbIX
XapakTepucTuK

Cxema

Oran 2
Bbi60p apXMTEKTYPHBIX
Jeranei

MogpoGHas
cxema

XapakTepuCTUKN

Kputepum

OLIEHKM —l @

Bribop
060pyaoBaHus

TexHuuyeckoe
peweHue

OLLEHKA PexomeHpaumm
110 ONTUMM3ALIN

OKoHyYaTenbHoe
peLieHue

!

Puc. D3. Brok-cxema BbiGopa apxUTEKTYpbl 3NIEKTPUYECKON PacTIPeAeNUTeNbHOMN CeTh

Lifels On | Schneider
9 Electric

9ran 1: BbiGOp OCHOBHbLIX XapaKTepPUCTUK CTPYKTYPbI 3/1eKTPUYECKOi
pacnpegenuTenbHon ceTu

9T0T 3Tan BKIIOYAET B €e651 Onpeaenenme 6L XapakTepUCTUK NEKTPOYCTAHOBKY M OCHOBaH Ha yyeTe
€e MaKpOCKOMMYECKMX XapakTepUCTUK U UCTONb30BaHMSI.

Takve xapakTepucTUKI BANSIIOT HA COEAMHEHIE C MUTAIOLLEN CETbIO, LIENsIMI CPESHEr0 HaMpsKEHUs,
YMCOM TPAHCHOPMATOPHBIX MOLACTAHLWIA U T 4.

Pe3ynbTatom 3T10r0 arana sIBNSETCS HECKOMBKO PELLEHMIA MO CXeMaM PacnpeseneHus, KoTopble
MCMONL3YIOTCS B KAYECTBE UCXOLHOM TOYKM Anisi pa3paboTki OBHONMHEIAHON CxeMbl. OKOHYATENbHbI
BbIOOP [IENaeTCs B KOHLIE BTOPOrO 3Tana.

PykoBOACTBO N0 YCTPOWCTBY dnekTpoycTtaHoBok 2019
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D — PYKOBOACTBO MO BbIOOPY apXUTEKTYPbI CETU CPEAHErNO N HU3KOro HanpsxeHusa
2 lepou_\eHme rpouecca NnpPoeKkTnpoBaHnA

9ran 2: BbiGop CTPYKTYpbI

9T0T 3Tan BKNOYAET B ce6s Gonee AeTanbHOE OnpeeneHe ANEKTPOYCTAHOBKM U OCHOBLIBAETCS Ha
pesynbTaTax npeAblayLuero atana, a Takke Ha KpUTepusX, KacatoLLmMXCs BHEAPEHUS 1 3KCryaTauum
YCTaHOBKM.

Ecnm kputepun He y0BNETBOPEHDI, NPOLIECC BO3BPALLAETCH HA3ag, Ha aTan 1. MTepaumoHHbIi npoLecc
00€eCneynBaeT aHanM3 HECKOMbKNX KOMOMHALMIA KPUTEPUEB OLIEHKN.

PesynbtaTom 3T0ro atana fBASeTCs eTalbHas OAHONMHEI HAs Cxema NeKTPOCHaOXeHHs.

9ran 3: BbiGop 060pyaoBaHUs

Ha 3ToM 9Tane ocywlecTenseTcs BbIGOp 060PyA0BaHMS HA OCHOBE CMOAEMPOBAHHOMN CXEMbI
3NEKTPOCHAGXEHMS HA NPEeAbIAYLMX Tanax. BeiGop NpoM3BOAUTCS MO KaTanoram U3rotToBuTeNei
ANMeKTPOOBOPYIOBAHMS C LIENbIO YIOBJETBOPEHNS OMPEENEHHbIX KpUTepues. ECIn XxapakTepucTvki
BbIOPAHHOTO 06OPYOBAHISA HE COOTBETCTBYIOT KDUTEPMSM, MPOLIECC BO3BPALLIAETCA Ha JTan 2.

OueHka

9Tan oLeHKM N03BONSET MPOEKTHO-KOHCTPYKTOPCKOMY B10pO nonyumTh Tpebyemble AaHHLIE B KAYeCTBe
OCHOBbI 1151 0DCYX/IEHUS! C 3aKA34MKOM M APYr MM Y4aCTHUKaMU.
Mo pe3ynbTatam Takux 06CYXIEH A MOXeT NoTPeboBaTLCS BEPHYTLCS Hasan Ha aTan 1, 2 wim 3.
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D— PyKOBO,D,CTBO Mno BbIGOpy dPXUTEKTYPbI CETU CPEOHETO N HN3KOIo HarpAaXeHnA
3 XapaKTepUCTMKM 3MEKTPOYCTaHOBKM

OCHOBHbIE XapaKTepPUCTVKN YCTaHOBKM, KOTOPbIE NO3BONSIOT OMPEAENUTL OCHOBHBIE ANEMEHTbI U AETaN
ApXUTEKTYPbI PacnpeaenuTeNbHON ANEKTPUYECKO CeTU. [N Kaxaoii u3 Takux XapakTepucTuK Mbl
NPeAoCTaBseM ee OnpedeneHne U pasnnyHbie KaTeropun Ui BO3MOXHbIE 3HAYEHMS.

3.1 CexTopbl peaTenbHOCTH

OnpepeneHue:

B naHHoi rnase npeacTaBneHbl OCHOBHbIE ONpeaeneHus, npueeaeHHbie B n. 3.4 ctanpapra MK 60364-8-1
(rOCT P 50571.8.1-2018).

Xunbie poma
M ToMeLLEHWS, CKOHCTPYMPOBAHHbIE W NPeAHA3HAYEHHbIE /1S NPOXMBAHNS

Kommepueckue 3paHus
m [oMelLeHNs, CKOHCTPYMPOBAHHbIE W NPEHA3HAYeHHbIE 1S KoMMEpYeckoil aestenbHocTy (1)

npOMbII.llﬂEHHble nomMmeLwieHns

| | ﬂomeUJ.eva, CKOHCTPYMPOBaHHbIE U NpeAHa3Ha4eHHbIe A1 BbINOIHEHNS NPOLIECCOB NPON3BOACTBA U
nepepatotku (2)

Wnudpactpykrypa

m Cuctembl unm NOMeLLEeHMs, CNPOEKTUPOBAHHbIE U NPeJHA3HAYEHHbIE )19 TPAHCMOPTHbIX U CONMYTCTBYIOLLINX
onepauii ()

3.2 Tononorus o6bekTa

OnpepeneHue:

ApXvTEKTYPHbIE XapaKTEPUCTUKW 30aHWIA C YYETOM KONMYECTBA 30aHNI M 3Taxel, a Takke MoLaam
KaX[oro araxa.

Kareropum:

m OfHOSTaxXHoe 3faHne
m MHoroataxHoe 3aaHue
m Komnnekc 3paHuii

m BbicoTHOE 3aaHue

3.3 KomnoHoBKka

OnpepeneHue:

XapakTepuCTUKY, YYUTHIBAIOLLME OFPAHUYEHNS N0 PA3MELLEHNIO 3NEKTPOOBOPYLOBAHNS B 30aHUN:
B 3CTETUKa;

B JI0CTYMHOCTb;

B Ha/nyve crieumanbHbIX MECT;

B VCMO/b30BAHNE TEXHUYECKNX KOPVAOPOB (Ha aTax);

B VCMO/b30BAHNE TEXHUYECKNX KAHANIOB (BEPTUKASIbHBIX).

Kareropum:

m Hu3Kkuil ypoBeHb: NONOXeEHE 3NeKTpoobopyA0BaHIS MOHOCTbIO 33[aHO 1 ONpeAenseT 3afaHHbIe
KpuTEpUM

m CpepHuii ypoBeHb: MONOXEHIE ANEKTPOODOPYAOBAHMS YACTUYHO 331aHO W IOMXHO Y4UTLIBATLCS NPU
YI0BNETBOPEHUN 3a[iaHHbIX KpUTEPUEB

W Bbicokuii ypoBeHb: 6e3 orpaH4eHuit Mo NoNOXEHNIO — MONOXEHUE ANeKTPOOBOPYAOBaHNE MOXET
onpenensTbes ¢ 06ecreyeHrem oONTMMaBHOrO YOBNETBOPEHMS 3aiaHHbIX KpUTEpUER

(1) Mprmepbl KOMMEPYECKMX 3AaHMIA: 0dHChI, 06LEKTBI PO3HIYHOIA TOPrOBAK,
061LLECTBEHHbIE 31aHNSs, GaHKM, FOCTUHMLI.

(2) Mpumepbl NPOMbILLNEHHBIX 3aaHWiA: Gabpuku, MacTepckue, OrcTUyecKme
LIEHTPbI.

(3) Mpumepbl MHPACTPYKTYPbI: a3PONOPTBI, MOPTHI, XENE3HOAOPOXHbIE U
TPAHCMOPTHbIE 06BLEKTBI.

. . PykoBOACTBO MO yCTPOIACTBY 3nekTpoycTaHosok 2019
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D— PyKOBO,D,CTBO Mno BbIGOpy dPXUTEKTYPbI CETU CPEOHETO N HN3KOIo HarpAaXeHnA
3 XapaKTepUCTMKM 3MEKTPOYCTaHOBKM

3.4 HapeXHocTb NUTaHUA

OnpepeneHue:

Cnoco6HoCcTb 3HEepProcucTeMbl obecneunBatb 3Heprocna6er|/|e NP ykasaHHbIX YCI0BUAX B TEHEHNE
OonpeaeneHHoro nepuoaa BpeMeHu.

Kareropum:

B MuHMManbHbIA YpOBEHb: STOT YPOBEHb HAIEXHOCTY NUTAHWS BKIIOYaeT B cebsi puck nepeboes
3MNEKTPONUTAHNS B CBSA3M C OrPaHNYEHNsIMU, KOTOPbIE HOCST reorpaduyeckmii xapakTep (0TAenbHas ceTb,
YAANEHHOCTb OT LIEHTPOB MPOM3BOACTBA 3HEPTUN), TEXHNYECKMIA (BO3AYLUHAS CETb, CNIOXHO 3aMKHYyTas
CETb) UM IKOHOMUYECKWIA XapakTep (HE[OCTATOYHOe TeX0BCyXMBaHIE, HEAOCTAaTOYHas BbipaboTka
3Heprim)

m CTaHpapTHbIA YpoBeHb

M Y7yuLLeHHbI YPOBEHb: 3TOT YPOBEHb HALEXHOCTM NMUTAHNS MOXET [LOCTUraThCs NOCPEACTBOM
CcreLvanbHbIX Mep, NMPUHUMAEMbIX A1 CHUXEHUS BEPOSTHOCTY Nepe6oeB nuTaHus (Noa3emMHas CeTb,
ONTUMaIbHOE PE3ePBUPOBAHNE, aBapUIAHbIE reHepaTopbl U T.4.)

3.5 PeMOHTONPUrogHOCTDb

OnpepeneHue:

XapaKTepucTUKH, YYNUTHIBAEMbIE NPU MPOEKTUPOBAHUM [i/1sl OFPAHUYEHUS BINSHUS PaBoT Nno
TeXo0CyXMBaHMIO Ha PabOTy BCeiA YCTAHOBKY VAW €€ YacTu.

Kareropum:

B MvHMManbHbIA YPOBEHb: YCTAHOBKA [OKHA OCTAHABNMBATLCS [1st BHINONHEHMS Onepaumii no
TEXHUYECKOMY 0BCTyXMBaHMIO

= CTaHpapTHbli ypOBEHb: PaboTbl MO TEXHUYECKOMY OGCAYXMBAHMIO MOTYT NPOBOANTLCS MK paboTe
YCTaHOBKM, HO NPy NOHUXEHHbIX Pab0oumx xapakTepucTikax. Takue paboTbl PEKOMEHAYETCS NaH1PoBaTh
Ha Nepuopabl HU3KOWA Harpy3aku. MprUMep: HECKONbKO TPaHCHOPMATOPOB C PasaesbHLIM PE3EpBIPOBaHIEM
1 c6POCOM Harpyaku

B YyyLWEHHbI YPOBEHb: MPUHUMAIOTCS CeLMasibHbe Mepbl ANl 06ecneyeHns NpoBEAEHNS TEXHUYECKOTO
obcnyxvBaHus 6e3 HapyLLeHWsi PEXMOB paboThbl YCTaHOBKM. Mpumep: KOHGUrypaums ¢ aByms
CUMMETPUYHBIMI BBOZAMM

3.6 'mbKoCTb yCTaHOBKM

OnpepeneHue:

B0O3MOXHOCTb /IETKO U3MEHSITb TOYKM NOAAYM 3NEKTPOIHEPT MM B YCTAHOBKE WAN JIEFKO YBENNYMBATL
MOLLHOCTb, NOAaBAEMYIO B ONPeAeNeHHble TOUKU. [MBKOCTb SBASIETCS KPUTEPUEM, YYUTHIBAEMBIM HA
NPeanpoeKkTHON CTaguu.

Kareropum:

m OtcyTcTBME rMBKOCTM: GUKCMPOBAHHOE MOJIOXEHIE HArpY30K B TEYEHWE XM3HEHHOTO LKA M3-3a
OrpaHNyeHNiA, CBSI3aHHbIX CO CTPOUTENBCTBOM MK 06ecreynBaeMbIM NPON3BOACTBEHHbIM NMPOLIECCOM.
Hanpumep: nnasunbHbIii 33804,

m [MBKOCTb B NPOEKTUPOBAHUN: KONMYECTBO TOYEK MOAAYM 3NEKTPOIHEPTIM, MOLLHOCTb HArpy30K Wi ux
MOJIOXEHME TOYHO HEN3BECTHBI

m [MBKOCTb BO BHEPEHWM: HAarpy3Ky MOTYT YCTaHABNNBATLCS NMOCNE BBOA YCTAHOBKM B SKCTTyaTaLyio
W 3KCrnnyaTauMoHHasi TMBKOCTb: BO3MOXHOCTb M3MEHEHIst HArpy30K Npy U3MEHeHUM TexnpoLecca
TMpumepbi:

[J NPOM3BOLCTBEHHOE 3[aHNE: PAaCLUMPEHIE, PA3BETBIIEHWE W M3MEHEHME LIENIEBOr0 MCMOMb30BaHMS;

] afiMMHICTPATMBHOE 3[1aHNE: Pa3BeTBIEHME.
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D— PyKOBO,D,CTBO Mno BbIGOpy dPXUTEKTYPbI CETU CPEOHETO N HN3KOIo HarpAaXeHnA
3 XapaKTepUCTMKM 3MEKTPOYCTaHOBKM

3.7 Motpebnsemas MOLWHOCTb

OnpepeneHue:

MakcumanbHast MOLLHOCTb (KBA) 1 MofHasi MOLLIHOCTb HEOBX0AMMBI /1St ONpefeneHus rabaputos
3/IEKTPOYCTAHOBKYM (NS MOMY4EHNs AOMONHUTENBHON MHbOPMaLMK CM. rasy A pasnen 4):

m < 630 kBA

m 630 — 1250 kBA

m 1250 — 2500 kBA

m > 2500 kBA

3.8 PacnpepeneHue Harpysku

OnpepeneHue:

XapaKTepucTKa, CBA3aHHash C PaBHOMEPHOCTBIO PacTpeaeneHms Harpysk (KBA/M2) o oGnacTv uim
30aHMI0.

Kareropum:

m PaBHomepHoe pacnpenenenue: 31 MMEIOT, Kak NpaBusio, HEBBICOKYIO MOLLHOCTb W pacrpefeneHbl no
NoLLAaM 30aHNs (PaBHOMEPHAs MIOTHOCT).

Hanpumep: ocBeLleHe, 0TAeNbHbIE aBTOMATU3MPOBaHHbIE paboune MecTa

m HepasHomepHoe pacnpesenerme: 3 UMEOT, kak NPasuno, CPEAHIOK MOLLHOCTb 1 CrpyNnMpoBaHbl Mo
BCEN NoWaam 3naHns.

Hanpumep: c60poyHbIe MaLLMHbI, TPAHCNOPTEPbI, aBTOMATU3VPOBaHHbIE paboune MecTa, MOAY/bHbIE
06bexTel MTO

m JlokanuaosaHHble Harpyaku: 3l UMEIoT, kak NPaBuno, BbICOKYIO MOLLHOCTb W JIOKANU30BaHb! B
HECKOMbKMX MECTax 3aaHus.

Hanpumep: cucTembl OTONNEHNS, BEHTUNSILMM U KOHAMLIMOHMPOBAHNS BO3JyXa.

3.9 l'|YBCTBI/IT(=!J'II:HO(}TI: K OTKJIIOYEHUAM NUTaHUg

OnpepeneHue:
CnocoBHOCTb LienK BblaepX1BaTh nepedomn nuTaHus.

Kareropum:

m «HeoTBETCTBEHHas» LieNb: BO3MOXHOCTb OTK/IOYEHUs! B l0G0e BPEMS Ha HeompeaesneHHbIi nepuos
= Llenb CO CTOIMKOCTbIO K AMTESbHBIM OTKIIOYEHUSM: BPEMS NepepbiBa > 3 MUHYT (*)

m Llenb CO CTOIMKOCTbIO K KOPOTKMM OTKIIOYEHUSIM: BPEMS! NepepbiBa < 3 MUHYT (*)

m Llenb ¢ OTCYTCTBUEM CTOIKOCTU K OTK/IIOYEHMAM

Mo BO3MOXHbIM NOCNEACTBUAM MOXHO BbIE/UTb HECKOIBKO YPOBHEN OMACHOCTV NepepbiBa NUTaHWs:
= OTCyTCTBYE 3HAUMTENbHBIX MOCNEACTBMIA

m pon3BOACTBEHHbIE NMOTEPH

= Yxyfwenve paboTbl NIPOM3BOACTBEHHOTO 06OPYAOBAHMS UM NOTEPS BAXHBIX AAHHbIX

m CmepresibHas 0nacHoCTb

Knaccudukaums no KpUTUYHOCTU NEPepbIBa NMUTAHUS HArPY30K AN Lieneii.

M HyneBas KpUTU4HOCTb

Harpyska unu uenb MoxXeT «copachiBaTbCsi» B Mtoboe Bpems. Hanpumep: Lenb noforpesa BoAbl Ans
6bITOBOrO NOTPEOAEHNS.

M Hu3Kas KpUTUYHOCTb

lepepbIB NUTaHUS MPUBOAWT K BPEMEHHLIM HEYA00CTBAM Al XubLOB IoMa 6€3 Kakux-1mbo GpUHAHCOBbIX
nocneacTsuii. MPOAOAXUTENbHBIN NEPEPHIB CBBILLE KPUTUYECKOrO BPEMEHU MOXET NPUBOAUTH K
MPOU3BOACTBEHHBIM NOTEPSM UM CHUXEHWIO NPOU3BOAVTENBHOCTU. Hanpumep: CUCTeMbl OTONNEHNS,
BEHTWNISILMM 1 KOHAMLMOHMPOBaHUs Bo3ayxa (HVAC).

m CpefHsist KPUTUYHOCTb

lepepbIB NUTaHUS NPUBOAMT K KDAaTKOBPEMEHHOMY NMeEPEPbIBY B MPOU3BOACTBE UM 0OCTYXMBAHUM.
IpononxuTeNnbHbIA NEPEPLIB CBbILLE KPUTUYECKOrO BPEMEHU MOXET MPUBOAWTB K YXYALIEHMIO paboTbl
NPOM3BOLCTBEHHOrO 0B0PYZ0BaHMS MKW 3aTpaTaM o nepesanycky. Hanpumep: XonoaunbHble YCTaHOBKM,
MOTbI.

M BbiCOKas KpUTUYHOCTb

Jlioboe npepbiBaHMe NUTaHWS BbI3LIBAET CMEPTENbHYIO OMACHOCTb MW HenpuemneMble GpUHaHCOBbIE
notepu. Hanpumep: onepawvoHHasi, HOPMALMOHHbIVA OTAEN, OTAEN 6e30MacHOCTM.

* Op1eHTMPOBOYHOE 3HaueHMe no cranaapty EN50160 "Xapakrepuctuku
HanpsiXeHus, NOiaBaeMOro Yepe3 pacrpenenuTenbHble CEeTi 0bLuLero
noN1b30BaHNA".

. . PykoBOACTBO MO yCTPOIACTBY 3nekTpoycTaHosok 2019
I
Life s On SC'é“Eﬁ'Sﬁ[ © Schneider Electric — Bce npasa 3awuileHsl



D— PyKOBO,D,CTBO Mno BbIGOpy dPXUTEKTYPbI CETU CPEOHETO N HN3KOIo HarpAaXeHnA
3 XapaKTepUCTMKM 3MEKTPOYCTaHOBKM

PykoBOACTBO N0 yYCTPOWCTBY dnekTpoycTaHoBok 2019
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3.10 YyBCcTBUTENBLHOCTbL K MOMEXaM

OnpepeneHue:

Cnoco6HOCTb Lieny paboTaThb Hajexalym 06pa3oM B MPUCYTCTBUM MOMEX OT CUJIOBbIX IMHUIA
anekTponepeaayu. NMomexu MOryT NPUBOAMTL K HapyLLeHusiM paboTbl pasnuyHoi cTeneHu. Hanpumep:
0CTaHOBKa paboThl, HenpaBuibHas paboTa, YCKOPEHHOE CTapeHKe, MOBbILLEHWE NOTEPb U T.4.

Tunbl NOMEX C BAUSHWEM Ha PEXVUMBbI PabOoThI Lienen:

B repeHanpsxeHus;

M VICKKEHWE KPUBOIA HANPSXEHNS;

M NafieHne HanpsxeHus;

m KonebaHus HanpsXxeHns;

B HECUMMETPUS HANPSXXEHWIA.

Kareropuu:

B Hu3kas YyBCTBUTENBHOCTb: HAPYLLIEHMS! MO HAMPSXXEHUSIM MATAHWS 0Ka3bIBAIOT Maioe BAUSHUE HA
pexuMbl paboTi.

Hanpumep: HarpeBatenbHbii npuoop.

m CpefiHsist YyBCTBUTENBHOCTb: HAPYLLEHWS MO HAMPSKEHNIO BbI3bIBAIOT 3HAYUTENBHOE YXYALIEHNE
pexuMoB paboTel.

Hanpumep: anextpoaBuraTteny, 0CBETUTENbHbIE NPUBOPbI.

W BbicoKas 4yBCTBUTENBHOCTb: HAPYLLEHMS MO HANPSXKEHMIO MOTYT Bbi3blBaTb OCTAHOBKY PaboThl Un Aaxe
YXyALeHre paboumx xapakTepucTuk 060pyaoBaHus.

Hanpumep: nHdopmaumorHoe 060pyLoBaHIE.

YyBCTBUTENBHOCTD LiENeii K noMexam OrnpefieNsieT CXeMy pasfensieMbiX Uim CrieLmabHbIX CUI0BbIX Lieneii.
Jlyulue OTAENUTb «4yBCTBUTESbHBIE» HArPy3KM OT «HAYLLAIOLLWX» Harpy3oK. Hanpumep: otaeneve
OCBETUTENIbHBIX Lieneii OT Lieneit NuTaHns anekTpoasurateneii. Takoii BIGOP 3aBUCUT OT paboumx
XapaKTepucTHK.

Hanpumep: otaienbHOe nuTaHue 0CBETUTENbHBIX Lieneil Ast obecneyeHis yeTa notpebneHus
3NEKTPO3HEPT M.

3.11 CnocoGHoCTb Lienei co3aaBaTb NOMEXu

OnpepeneHue:

Cnoco6HOCTb ANEKTPUYECKON Lienu HapyLuaTb paboTy COCeAHMX Lieneii 13-3a Takux IBNEHMIA, Kak
rapMOHMKM, BPOCKM TOKA, HECUMMETPMS!, TOKW BbICOKOIA YaCTOTI, ANEKTPOMArHUTHOE U3NY4YeHIe U T.4.

Kareropuu:

B He BbI3bIBAIOT HapyLLEHWIA: He TPEBYETCS NPUHSITUE CIELMATbHBIX MEp.

B Bbi3biBAOT YMEPEHHBIE WM CIYYaiiHbIE HAPYLLEHUS: MOXET NOTPeOOBaTLCS OTAENbHBIA UCTOYHUK
MUTAHUS NPV HAMYMK LIENEN CO CPEAHEN Ui BbICOKOI YyBCTBUTENBHOCTBIO K Momexam. Hanpumep:
OCBETUTENbHAS LiEMb, FEHEPUPYIOLLAst rapMOHUYECKME TOKU.

B Bbi3biBAIOT CUIIbHBIE HAPYLLEHWS: HEO6X0MMA CrieLMasbHas C0Bas LIEMb WW MEpbI MO CHIKEHMIO
noMex A1 YCTPaHEHUs HapyLLeHWi paboTbl yCTaHoBKW. Hanpumep: anextponsuratenb ¢ 60MbLumM
MYCKOBLIM TOKOM, CBApOYHbIiA annapar, CO3AAI0LLMIA PE3KO MEPEMEHHYIO HArpy3Ky.

3.12 [lpyrue mepbl UNu orpaHN4eHus

m CneuvanbHble npaswna
Hanpumep: 6onbHuLbI, BHICOTHbIE 30aHUS U T.A.
m HopMbl anexTpocHabxatoLLeit opraHu3aumm

I'Ipmmep: OrpaHuy4eHnsa no NoACOEAMHEHNIO K CETAM HU3KOro HanpsxXeHusa, AocTyny K noAcTaHuum
CpeaHero HanpsXxeHusa u T7.4.

m lMoacoeauHsiemMble Harpysku

Harpy3|(|/|, noacoeauHaeMble K ByM He3aBUCUMbIM UCTOYHUKAM.

= OnbIT NPOEKTUPOBaHMS

CornacoBaHue ¢ npeabiaylwuMmn KOHCTPYKLUUAMU NN 4aCTUYHOE UCNO/b30BaHWE NPeablayLIuX
KOHCprKuMIZ, CTaHaapTu3auus y3nos, Haimyme yCTaHoBIEHHOTO Oﬁopy,U,OBaHI/Iﬂ.

m OrpaHnyeHns no MUTaHMIO HArpy30K

YpoeHb Hanpsixerus (230, 400, 690 B), cuctema Hanpsixenmii (1 dasa, 3 dasbl ¢ HeiATpanblo un 6e3
Hee M T.4.).

Life Is On Scléneider
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D — PYKOBOACTBO MO BbIOOPY apXUTEKTYPbI CETU CPEAHErNO N HU3KOro HanpsxeHusa
4 TexHuYecKkne xapakTepUCTUKK

(1) Pabora: COBOKYNHOCTb AEACTBMIA HA PACTIPEAENUTENBHOM LLMTE, KOTOPbIE
MOTYT GbiTb BbINOMHEHbI HEANEKTPOTEXHUYECKIM NEPCOHANIOM.

(2) ObcnyxuBaHue: kacaeTcs AECTBUIA N0 KOHTPOIHO, AMArHOCTUKE,
TEXHN4ECKOMY 0OCNYXVUBAHMIO, PEMOHTY, KanuTalbHOMY PEMOHTY,
BbIMO/HAEMbIX ANIEKTPOTEXHNYECKIM MEPCOHAIOM.

(3) Byayuiee passuTie: agantaums 060pynoBaHUs nyTem Jo6asnenms
YCTPOIACTBA, YBENMYEHME CPOCA HA ANEKTPOIHEPI IO,

(4) ®yHKumoHanbHbIA 6n1ok: noaMHOXeCTBO yeTpoiicTs HH, Bktoyas Bce
MeXaH14eCKve W ANEeKTPUYECKIE YaCT, NPeaHasHaYeHHbIE NS BbINOSHEHNS
onpeseneHHoi GyHKLMM, Hanpumep: BBOA, MaBHbIA Gpuaep, COBCTBEHHbIE
HYXabl U T.4.

PaccMatpuBaemble TEXHUYECKME PELLEHNUS! KACAIOTCS PasuyHbIX TUMOB 000PYA0BAHIS CPEAHETO W HU3KOO
HaNPSXKEHWs!, @ TAKKe CUCTEM COOPHBIX LKH.

BbIGOP TEXHUYECKUX PELLEHUI OCYLLECTBASIETCS HA OCHOBE BbIGOPA OHOMMHENHON CXEMbI 1 B
COOTBETCTBUM C XapaKTepUCTUKaMM, NPUBOANMBIMU HUXE.

4.1 Oxpyxaiowas cpeaa, atmocdepa

YyeT BCex OrpaHMyeHniA, CBA3aHHbIX C OKPYXaloLLei CPefoi (CpeaHss Temnepatypa OKpyXaloLueii cpeabl,
BbICOTA Hafl, YPOBHEM MOPS, BNaXHOCTb, KOPPO3uS, MbiNb, YAaP U T.[.) U COrNacoBaHue CTENeHeNn 3almThbl
IPulk.

Kareropum:

m CTaHaapTHbI ypoBeHb: 683 0COOLIX OrpaHUYeHmii Mo OKpYXatoLLeii cpeae.

B YnyyLIeHHbIA YPOBEHb: HEBNAronpusTHLIE YCNOBUS 1 NApameTPbl OKPYXatoLLei cpefbl BBOAST
3Ha4UTENbHbIE OrpaHUYeHns ang yCtaHaBn1Baemoro 060py,u03aHv|ﬂ.

m CneuvanbHblil YpOBEHb: HECTAHAAPTHLIE YCTIOBUS OKPYXaIOLLe cpefbl, Tpebylolume crieumanbHbIX Mep.

4.2 CepBUCHbIN NOKa3aTesb

CepBuCHBIi nokasatens (IS) — 310 3HaueHue, KOTOPOE NO3BOASIET 0XapaKTepKU30BaTb PacpeaenuTensHoe
YCTPOICTBO HU3KOTO HanpsiXeHms No TpeboBaHMsAM Nonb3oBatens k paboTe, Texo0CnyXUBaHMIO

1 paclumpsiemoct. OH obecneunBaeT addeKTMBHOE ONpeaeneHne pacnpeaenuTeNbHbIX LWWTOB B
cooTBeTCTBUM CO cTaHaapTom MIK 61439-1 (2) (FOCT IEC 61439-1-2013 u FOCT P M3K 61439.2-2012)
1, NOAPA3ENsIOTCS N0 CNELYIOLMM KPUTEPUSIM:

m byaywee passutye.

= TexHuyeckoe 06CyXMBaHue.

m TpeboBaHus K YCTPOCTBaM.

CepBUCHBI MOKa3aTeNb XapakTepuayeTcs oLieHkamm oT 1 [0 3, KOTopble 0TpaxXaloT:
m YpoBeHb TpeBOBaHMiA K yCTPOCTBAM.

B YpoBeHb HE0OX0AMMOr0 TEXHUYECKOrO 0BCNYXMBAHNS.

® YpoBeHb Heobxoaumoro ByayLuero passuTus.

YpoBHu NpeacTasnensbl B puc. D4
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PaGouwii (1) Texuuyeckoe oGenyxusanme 2): Byaywee passutue )
nepsblii HOMEp BTOPOW HOMEpP TpeTmii Homep

YposeHb | MoxeT notpe6oBatbes Moxet notrpe6oBathcst nonHoe MoxeT notpe6oBatbCs nonHoe

1 MOIHOE OTK/OYEHME OTK/II04EHME PACTIPEAENMTENBHOTO OTK/II04EHNE PACTIPEAENTENBHOTO
pacnpeaenuTenbHoro yCTpoiicTea yCTpoiicTea
YCTPOIACTBa.

YposeHb | MoxeT notpe6oBatbes Moxet noTpe6oBaThCst OTKIIOHEHE MoxeT noTpe6oBaThCs OTKI04EHNE
2 OTK/IOYEHME TONBKO TONbKO (yYHKUMOHANLHOTO Bioka (4) TONbKO (YHKLMOHANLHOTO Brioka (4)
YHKUMOHaBHOTO Grioka (4) C paboToil Ha CoeaMHEHNSIX C paboToil pe3epBHbIX

YHKLUMOHAbHbIX 6110KOB
YpoBeHb | Moxet notpeGoBarbes MoxeT noTpeGoBaTLCs OTKII0YEHMS MoxeT noTpeGoBaThCs OTKMIOYEHe
3 OTKIIOYEHME NUTAHUS TONBKO TO/bKO (YHKLMOHANBHOTO Brioka (4) TONbKO (yYHKLMOHANLHOTO Brioka (4).
yHKUMOHaNbHOTO Broka (4) 63 paboThl HA COBAVHEHNSX He TpeGyeT npeagapuTensHoro
060pyA0BaHKE 3aNacHbIX
HYHKLUMOHAIbHBIX 61I0KOB

Puc. D4. Onpenenenne 3HaueHnin CepBUCHOO nokasarens

4.3 fpyrue dpakropbi

[pyrue $akTopbl, BAUSIOLINE HA BLIOOP TEXHUYECKUX PELLEHUI:
= OnbIT NPOEKTUPOBAHMS
m CornacoBaHue C NpeablayLLMMY KOHCTPYKUMSIMA UM YaCTUYHOE MCMOJb30BaHWUE NPEeablAyLMX
KOHCTPYKLWIA

m CrangapTusaums y3nos
m CyLiecTBOBaHWe YCTAHOBNEHHOr0 060PYA0BaHMS
m TpeboBaHwsi 3HEProcucTeM 0BLLET0 NONb30BaHMS
W TexHu4eckue Kputepum: 3aaHHbIA KoAGdUUMEHT MOLLHOCTY, PE3EPBHOE NUTAHME Harpy3oK,
NPUCYTCTBUE rEHEPaTOPOB rAPMOHNK U T. .

31 baKTOPbI AOMKHbI YUUTBIBATLCS Ha 3Tare AETabHOr0 MPOEKTUPOBAHMS NIEKTPUYECKON CETU Noche
NPeANPOEKTHON CTAAM.

PykoBOACTBO N0 YCTPOWCTBY dnekTpoycTtaHoBok 2019
© Schneider Electric — Bce npasa 3awuileHsl



D— PyKOBO,D,CTBO no Bb|60py dPXUTEKTYPbI CETU CPEOHETO N HN3KOIo HarpAaXeHnA
5 Kputepun oLeHKN apXUTEKTYpPbI

OnpefieneHHble peLIaoLLye KPUTEPHK OLIBHWBAIOTCS B KOHLIE 3Tana 3 npy OnpefeneHiny apxmTekTypbl
ZU1sl POBEPKM €€ BbIOOpa. ITW KpUTEPUM NEPEUMCIIAIOTCS HUXE C YKadaHUeM NPUCBOEHHBIX YPOBHEN
npuopuTeTa.

5.1 AnuTenbHOCTb MOHTaXa

Bpems MoHTaxa anexTpoobopya0BaHMS Ha 0OBEKTE.

YpoBHM npuoputeTa: D11

B BTOpuyHbIii ypOBEHb: BpeMs paboThl Ha 06LEKTE MOXET YBENMYMBATLCS, €CIIA 3TO NO3BONSET CHU3UTL
00LLMe MOHTaXHbIE 3aTPaTbI.

= CrieuvanbHblii ypoBEHb: HEOBX0AMMO MUHUMU3MPOBATL Bpemsi PaboThl Ha 0ObekTe 6e3 3HAUMTENbHBIX
[DONONHUTENbHBIX 3aTpar.

= KpuTuyeckuii ypoeHb: Bpems paboThl Ha 06bEKTe AONMKXHO ObiTb COKPALLEHO, AAXe ECM 3TO NPUBOANT
K MOBILLEHMIO OBLLMX 3aTPAT HA MOHTAX.

5.2 Bo3peicTBMe Ha OKPYXaloLLylo cpeay

OrpaHuyeHIsi, KOTOPbIE Y4UTHIBAIOT BO3AEIMCTBIE HA OKPYXAIOLLLYIO Cpefy NPy NPOEKTUPOBAHNM YCTAHOBKM.
Takoi1 y4eT BKIIoYaeT B cedst NoTpedneHne NpUpoAHbIX PECYPCOB, TENOBbIE NOTEPH (CBA3AHHBIE C
Bbl6pocamu CO,), BO3MOXHOCTb YTUNM3ALMM B TEYEHIE XM3HEHHOMO LIMKNA YCTAHOBKM.

YpoBHU npuopuTeTa:

m He3HauvMbli ypoBeHb: OrpaHnyeHnsl, HakNaibiBaeMble OKPYXatOLLMMM YCIIOBUSMM, He TpeByioT 0co6oro
yyera.

B MyHUMaNbHbIN YPOBEHD: YCTAHOBKA MPOEKTUPYETCS C YYETOM MUHUMAIbHBIX HOPMATUBHBIX TPEBOBAHNIA.
B 3HaYMMBblii YPOBEHb: YCTAHOBKA MPOEKTUPYETCS C 0COOLIM BHAMAHUEM K OXpaHe OKpyXaloLuei cpeabl
(aHeprocGeperatoLuye 30aHIs, 3KONOMYECKM YUCTbIE CTPOBHIA U T.1,)

Bo3peiicTBIe yCTAHOBKM HA OKpYXAIOLLYIO Cpefly OnpeaensieTcs MOCPEACTBOM aHaNu3a XM3HEHHOIO LKna
YCTaHOBKM, B KOTOPOM BbiiensioTcs 3 arana:

B MOHTax;

W 3KCnyaTauus;

W 3aBepLUeHVe CPOKa CyXObl (OEMOHTAX, YTUIN3aLMS).

Mo BO3AECTBIIO HA OKPYXAIOLLYO CPeay Npu NPOEKTUPOBaHWM SNEKTPOYCTAHOBKM HEOBXOAMMO Y4UTHIBATH
He MeHee 3 nokasatenei. X0t onpeaeneHHbli 3Tan XWU3HEHHOTO LKA BHOCUT BKNap, BO BCE TpU
nokasatens,, Kaxaplii UX 3TUX nokasateneii CBs3aH, raBHbIM 06Pa30M, C OHUM 3TaroM, B YaCTHOCTY:

m notpebeHe NPUPOLHLIX PECYPCOB HA 3Tare CTPOUTENLCTBA (CTallb, Mefb, aIOMUHMIA);

m noTpebneHe 3Hepriv Ha 3Tane aKcrnyaTauu (NoTepy MOLLHOCTY B TEYEHMe BCEro nepuoaa
aKcnayarauum);

B BO3MOXHOCTb YTUIM3aLM BIVSIET HA 3aBEPLLEHIE CPOKA CITYXObl (HaNM4ME OMACcHOro Matepuana,
KOMMYECTBO M30MSILMOHHOIO Matepuana).

B cnenytowweii Tabnuue npueoasTcs GakTopbl, BHOCSLUME BKIaf B 3 9KONOrMYeckux nokasatens (puc. D5).

Mokazarenm ®akropbl

Motpebnenme NpupoaHLIX pecypcos Macca 1 Tun NpoBOAHNKOBLIX MATEPUANIOB (Mefb, CTallb,
ANOMUHMIA)

Motpebnenme aHeprim Bkstoyas notepy B pOBOAHMKAX, TPaHCHOpMATOpax npu

TONHOIA Harpy3ke 1 6e3 Harpyaku

BoamoxHoCTb ytmnusauuu Macca v TMn 30AALMOHHOIO MaTepuanos, Hanyme
0OnacHbIX MaTepuanos

Puc. DS5. Mpeapacnonaraiowye $Gaktopbl TPEX 3KONOrM4eCKUX nokasareseit

PykoBOACTBO N0 yYCTPOWCTBY dnekTpoycTaHoBok 2019 . .
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D— PyKOBO,D,CTBO no BbIGOpy dPXUTEKTYPbI CETU CPEOHETO N HN3KOIo HarpAaXeHnA
5 Kputepun oLeHKN apXUTEKTYpPbI

5.3 YpoBeHb NpopuNaKTM4ECKOro TEXHNYECKOro 00CyXMBaHUS

OnpepeneHue:

KonmuecTBo 4acoB M CNIOXHOCTb TEXHUYECKOrO 0BCNYXMBaHWS, MPOBOAVMOIO B TEYEHIUE KCryaTaLm
B COOTBETCTBUM C PEKOMEHZALIMSIMM U3rOTOBUTENS ANst 06eCneyeHms HaflexHoM paboTbl YCTaHOBKM W
MofLaepXaHms YpoBHEN KayecTsa paboThl (MpefoTBpaLLEHe 0TKA30B: OTKIIOYEHUe, IPOCTON U T.4.).

Kareropum:

= CTaHAapTHBIi YPOBEHD: COrNACcHO PEKOMEHAALMSIM U3TOTOBUTES.

B YNyuLUeHHbIi YPOBEHb: COrNAcHO PEKOMEHAALMSIM M3TOTOBUTENS NPU HEONArONPUSTHBIX YCTIOBUSX
OKpYXaloLLeii cpefpl.

= CrieuyanbHblii YypOBEHb: CrieLMasbHbIii NiaH TeX0BCyXUBaHWS, OTBEHAIOLLMIA TPEOOBAHUSM K
obecneyenmio becnepedboitHoro 0bCyXmBaHWs 1 TPEOYIOLLMIA BLICOKOrO YPOBHS KBa/dMKaLMM
06CNyXVBAIOLLEr0 NEPCOHANA.

5.4 JkcnnyaTtayMoHHAs rOTOBHOCTb 3N1€KTPOYCTaHOBKU

OnpepeneHue:
9T0 BEPOSITHOCTb TOTO, YTO NEKTPOYCTAHOBKA CMOCOOHA NOAABATL KAYECTBEHHYIO SNEKTPOSHEPT IO B
COOTBETCTBUM C TEXHUYECKMMM TPEOOBAHMSIMI MUTAEMBIX NEKTPONPUEMHUKOB. Dopmyna pacyeTa ypoBHs
TOTOBHOCTY:

FotoBHOCTb (%) = (1 — MTTR/ MTBF) x 100, rze
MTTR — cpefiHee BpeMsi PEMOHTA: CPeaHee Bpemst JOBEEHIs ANeKTPOYCTaHOBKM 10 paboyero CocTosiHu
rocne 0Tkasa (BKIoyas 0GHApYXeHMe NPUYMHBI 0TKa3a, PEMOHT 1 MYCKOHANAI04HbIe PaboThi).
MTBF — cpepHsst HapaboTka Ha 0TKa3: CpesHee Bpemsl, B TeYeH1e KOTOPOrO S/IEKTPOYCTaHOBKa
HaxomuTcs B paboTocnocOGHOM COCTOSIHIM; U3MEPEHUE STOrO BPEMEHU MO3BONSIET MIAHMPOBATL
TEXHUYECKOE 0OCNYXUBAHIUE 1 PEMOHT.
OnpezieneHune KaTeropuy 3KCry