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Poccuitickas komnaHua CUCTIM DNeKTpUK
(Systeme Electric, paHee Schneider Electric Poccust
1 benapycb) npon3BoamnT 1 NocTaenseT obopyao-
BaHWeE N KOMMJIEKCHbIE peLLeHNs ANsi MPOEKTOB
no nepegaye v pacripefeneHuno 31eKTPO3IHEPrun.

KoMnaHmsa nHTerpmpyeT ayylume TeXHOAOrMn B obnactu
ynpaBaeHWs 3/1eKTPO3Heprieli 1 aBTomMaT3aumnmn B pexrme
peanbHOro BpeMeHU, yCIyrn 1 peLleHuns 418 06eKkTos
rpaXAaHCKOro 1 XUANLLHOMO CTPOUTENBLCTBA, LIEHTPOB

06paboTKun AaHHbIX, MHGPACTPYKTYPLI 1 MPOMbILLAEHHOCTH.
ABNAACH BepTUKANbHOM TEXHOOrMYeCKo KOMNaHunei,
Curctam SneKkTpuK npegnaraeTt KAVeHTaM 1 napTHEpPam
e/MHYI0 3KOCUCTEeMY Ha 6a3e POCCUNCKOro NPOrpaMMHOro
obecneyeHus.

KomnaHus B umdpax

3000+ 18 3

COTPYAHMKOB 0PVCOB B KPYMHENLLNX
ropogax Poccun
1 benapycn

v
|

NpOV3BOACTBEHHbIE
naowazkn un LieHtp
NHHoBaumii Cuctam CodpT

& &
' O KoMMaHUW

CNCTIM DNeKTpPUK

Poccmnmnckoe npoviaBoACTBO.
MwpoBas skcnepTu3a.

KomnaHus npon3BoAMT 1 NpoAaéT obopyAoBaHue, peLle-
H1s 1 MO nog cobcTBeHHbIMYU BpeHaamu (Systeme Electric,
MexaHoTpoHwuka, Dekraft, Systeme Soft) u npogonxaer
0Ka3blBaTb CEPBUCHYIO MOAAEPXKKY NHCTAaNANPOBaHHOM
6a3bl Schneider Electric B kKayecTBe aBTOPU30OBAHHOMO
NOCTaBLLMKa CEPBUCHbIX yCayr. MpogyKums KOMNaHnm
COOTBETCTBYET MeXAYHapPOAHbIM CTaHAAPTaM KadecTsa.

CNCT3M INEKTPVIK BbIAENSET CBOVIM KNHOUEBbIM MPUOPUTETOM
doKyc Ha mapTHepax 1 3aKasunkax, rapaHTMpys Npesoc-
XO/ZJHO€e KauyecTBO NMPOAYKUNM 1 NOAAEPXKN CO CTOPOHBI
npogeccnoHanbHOM KoMaHAbl. PaboTas nog cioraHom
«3IHeprusa. TexHonornn. HagexHocTb», CUCTaIM DNeKTPUK
Jenaet npoLecchl 1 3HeprocucTeMbl 6e3onacHbIMu, 3ddex-
TUBHbIMW 1 TEXHOJIOTUYHBIMU.

2 1

pernoHanbHbIX KpynHenLwmni
NOTUCTNYECKNX B OTPaC/IN NHXEHEepHO-
LeHTpa CEepBUCHbIN LIEHTP



Mpon3BoACTBEHHbIE NOLWaAKN B Poccnm

3aBog «lMoTeHUnan»
r. KosbmogembsiHck (Pecnybnvka Mapwuin On)

3aBog, MOIHOr0 LMKN3, rAe NpeAcTaB/ieHbl BCe 3Tarbl Npoek-
TUPOBAHNA 1 MPOM3BOACTBA 31EKTPOYCTAaHOBOYHbIX U3AeNIA.
3aB0o/, OTMeYyeH Harpajamu «Jingep Kavectsa», HeoAgHO-
KpaTHO Nnobexan Bo BCepOCCUACKOM KOHKypce «100 ayyumx
TOBapoB Poccnn» B HOMUHaUMW «[TpoMbILLNEHHbIE TOBapbI
ANst HaceneHsi». «oTeHuman» NPOU3BOANT KaXayH TPeTbLo
pO3eTKy WUIn BbIK/KUaTe b, NPoAaHHbIe B Poccun.

CucTaM SneKkTpUK 3aBoy,
3nekTpoMoH0610K («C333M»)
r. KommyHap (JleHHrpaackas obnactb)

3aBoJ Mo NPOW3BOACTBY Y NOKaNbHOM aflanTaLnm 31eKTpo-
TeXHMYeCKoro 060pyA0BaHNSA CPeAHero 1 HU3KOro Hamnps-
XEeHWA, a Takxe 060pyAoBaHUS ANS NPOMBbILLIEHHOWN
aBToMaTM3auMn. Ha NpeanpuaTuv NPUMeHsItoTCs caMmble
COBpPEMEHHble TEXHO/IOTMW: CBapka poboTamu, aBToMa-
TU3MPOBaHHbIEe MPOLLeCChl TECTUPOBAHWS, YMHble C60pPOUY-
Hble CUCTEMbI MO KOHTPOEM MPOABUHYTBIX LIGPOBBLIX
WNHCTPYMEHTOB yrpaB/ieHWUsi MPOn3BOACTBOM, BHeAPEHb!
NHCTPYMEHTbI «YMHOI0» 3aB0/a.

PN HTL, «MexaHoTpoHMKa»
Mexarotpormka - CaHKT-NeTepbypr

OAMH 13 POCCUINCKIX TEXHONOTMYECKX NNAEPOB B PefieiHOM
3almTe 1 aBToMaTuKe. ABAAsSCb NpeAnpuUATEM MNOTHOrO
umKna, «MexaHOTPOHMKa» 3aHMMaeTCs NCCIef0BaHNSAMN
B 061aCTV penelriHol 3aLUmTbl, pa3paboTKol, MPOV3BOACTBOM
1 YCTaHOBKOW CUCTeM penieiHOM 3aLUMThl 1 aBTOMaTUKW,
a Takke aBTOMaTU3NPOBAHHBIX CUCTEM YNpaBAeHus.

[NpoayKkTOBOE NMpeanoxeHune

lporpamMmMHoe obecrneveHne
CpegpHee HanpskeHue

Hwn3koe Hanps>xkeHne
[poMblILLIeHHas aBTOMaTM3aums

KoHeuHoe pacnpeaeneHune

WBI n nHxxeHepHas nHopactpyktypa Lo,

ABTOMAaTM3aLMsA 1 6€30MacHOCTb 34aHNI

SNeKTPOYCTaHOBOYHbIE V3AeNVs

BpeHg Dekraft

BpeHa HN3KOBONBLTHOMO 060 OBaHW4A, opu-
Dakroft [ PyA P

eHTUPOBaHHbIN Ha Poccnto 1 cTpaHbl CHT.

Mpoaykums Dekraft npumeHsaeTca B cucTemMax 31eKTpOCHa6-
XeHUs 06EKTOB KOMMEPUECKOI 1 XNIOA HeABUXMMOCTH,
NHPPACTPYKTYPbl 1 MPOMBILLIEHHOCTU, SHEPreTUYeCKOoN
1 HedTerasoBol oTpacsiei.

PazBuTMe NHHOBaLMi

LieHTp nHHOBaLwmiA Cuctam CodpT pacrnonoxeH
B IHHOMoONMCe, Pecnybnvka TaTapcTaH. 310
MOAHOCTLI NoKaNbHast IT-koMNaHWs ¢ rocy-
JLapCTBEHHO akkpeauTaumel, cneymanmsnpyroLLascs
Ha pa3paboTke 3aperncTpmpoBaHHOro poccuiickoro o,
KOMTMJTIEKCHbIX MPOEKTaXx, TeXxnojaepixke, 06yqu|/||/|, cep-
BYICE U TECTUPOBAHUN PeLLeHNiA Ha Knbepbe3onacHoCTb.

@ Svstems

Cneuuanusaums — pa3paboTka U ayauT:
* MporpamMMHOro obecrneyeHunst aBToMaTM3aLmm
1 ynpaBieHuns
°  B6UBNMNOTEK TMMNOBLIX 06BEKTOB aBTOMaTU3aLNN
* QYHKLUMOHANbHbIX Y aHANUTUYECKUX MOZy el
°  MoAynein nHTerpaumn 1 apariBepoB 060pyA0BaHNS
*  06NaYHbIX peLLeHni

WNH>xeHepHoO-cepBUCHbIA LieHTp

B TexHononunce «MockBa» OTKPbIT KPYMHENLLINA B OTpacan
CEepPBUCHBIN 1 y4eBHbIN LIeHTp KOMMAaHWM No aBTomMaTr3aumm
1 pacrnpegeneHunto 31eKTPo3Heprmn.

*  VIHXeHepHO-cepBUCHbI LeHTp CUCTIM DNEeKTPUK ABASI-
eTcs eAHCTBEHHbIM aBTOPU30BaHHbLIM CEPBUCHBIM
naptHepom Schneider Electric Ha TeppuTopum Poccumn
n benapycw.

* bonee 250 3kcrepToB, CEPBUCHBIX MHXEHEPOB, KOOP-
AMHATOPOB, TPeHepOB 0becrneynBaroT NOAAEPXKY Ku-
€HTOB 24/7 Ha NPOTSAXEHWI BCEro XWU3HEeHHOro Ly1k/a
NPoAyKLUMN Ha BCeli TeppuTopum CHI.

* B cnekTp ycnyr BXoAsT nyckoHanazaka, cbopka, Lwed-MoH-
TaX, KOHTPAKTHbIV CEPBUC 1 06CAYXMBaHWe, NpoAieHne
rapaHTun, npodurnakTnyeckoe obcayXxmBaHme, pasosble
paboTbl, 3aMeHa OTAeNbHbIX KOMMOHEHTOB, MPOaKTUB-
Has 3aMeHa 3anacHbIX YacTen, undpoBble CepBUCHI,
peTpoPUT, PEKOHCTPYKLSA, MUTPaLMSA, KOHCANTUHT.

Haw caliT n kaHanbl B counmanbHbIX CETAX
OpAHOO AT
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@ RME

OCHOBHbIe MOTPEBHOCTN 3aKa34ylnKa

HagexHocTb 1 6e3onacHOCTb 060pyA0BaHNSA ABASETCS
rNaBHbIM MpUYOpUTETOM KOMMaHWK Systeme Electric. Mpu
CO3/,@aHNN HOBbIX YCTPOMCTB 1 MOAEPHM3aLMM paHee Bbiry-
LLIeHHbIX, KOHCTPYKTOPCKMI oTAen Systeme Electric B nepByto
oyepe/ib NposepsieT 060pyA0BaHNE Ha COOTBECTBYE BCEM
oTpacieBbIM TPeboBaHVAM 1 CTaHAAPTaM 6e30MacHoOCTU

NHTYUTMBHO NPOCTbIe CXeMbl OMepUPOBaHNs 1 MHTepdelic
YCTpONCTB 0becneynsaoT 3¢pPeKTUBHOCTb NCMOIb30BaHNSA
ob6opyzoBaHKs, @ KOHTPOJIb Ka4ecTBa Ha 3aBOJe-MN3roTo-
BUTENIe N PerynspHbIA ayanT BCeX HaLLMX MOCTaBLLMKOB
CHUKAET 3KCMJyaTaLOHHble 3aTpaThbl 3aKa34unkoB

®okKyc Ha SlokasbHOE NPOU3BOACTBO 060pYA0BaHNS 0be-
CreyYnBaeT NPenMyLLLeCTBO B CEPBUCHOM 06CIYXMBaHUN,
3KCMepTM3e HaLLKX pa3paboTUMKOB 1 KOHTPOJe KadyecTBa

NpoAyKLMN

®: -

HazaeXXHOCTb
N 6e30MnacHoOCTb

JPPeKTNBHOCTb

JlokanbHoOe
NPOnN3BOACTBO



@ RME

KoOMnakTHOe pacnpejenntenbHoe

YCTPOMNCTBO

RME — 3To KOMNaKTHOE pacnpegennTesibHoOe YyCTPOMCTBO C 3/1era30BoM N30/ALMEN, KOTOpPOe BbIMOHAET
GYHKLUMN NpUCOeAVHEH S, MUTAHWA 1 3aLUUTbl TPaHCPOPMaTOPOB B MET/IEBbIX, MAaruCTPaabHbIX NN

paguanbHbIX CXeMax. 3TO KOMIMJIEKCHOe peLleHne oTBeYaeT TpeboBaHMSAM CeTeBbIX OpraHM3aunii,
06BEKTOB MHPPACTPYKTYPbI, MPOMbILLIEHHOCTU U KOMMEPYECKUX 3AaHWIA.

Be3onacHocTb nepcoHana:

Hawwum npuoputeToM iBNseTcs 6e30nacHoCTb

nepcoHana.

*  bak 13 HepxaBetoLLel cTanu 1 kabenbHble 0TCeKM obec-
neynBaroT CTONKOCTb K BO3AENCTBUSAM BHYTPEHHEN Ayri

*  BuanmMoe nonoxeHme KOHTaKTOB NPW 3a3eMIeHUN

* NHAMKaTOPbI HaNN4Ynsa HanpsxeHus (Systeme VPIS nan
VPIS) Ha n1LeBo NnaHenu

*  B3anumobnokmpoBKa BKIKOYEHWS BbIK/IKOUATeNA Harpyskum
1 3a3eMAS0LLIEro pasbejuHNUTENS C HarNAAHON MHe-
MOCXeMOW Ha INLIeBOI MaHenu cornacHo TpeboBaHMAM
M3K 62271-200

3awuTa TpaHcpopmaTopa:

M3meHsiemasi KpuBas OTK/IHOUEHNS, 3aLlKTa OT Neperpysoxk,
3alnMTa OT 3aMbIKaHW Ha 3eMJIK0 1N OTCYTCTBME HEOHXO-
AVIMOCTW B 3aMeHe npejoxpaHuteneiin. Kpome toro, npea-
YCMOTPEeHa BO3MOXHOCTb aBTOMaTM4eCckoro MoBTOPHOIo
BK/IIOUEHWS, B TOM UYMCAE U ANCTAHLIMOHHO

MuvHUManbHoe TexHnYyeckoe obcnyxXmBaHue:
NHTepBan obcnyxmneaHusa coctasnset ot 5 go 10 net

YA06CTBO MOHTaxa:

Bbnarogaps KOMMakTHbIM pa3Mepam 1 NPOCTOMY An3aliHy
RME nerko MOHTMpPOBAaTb 1 06CNyXMBaTb. TakxXe ecTb
BO3MOXHOCTb MOAEPHM3aLMN YCTaHOBKM Ha 0bbeKTe,
HanprMep, paclipeHne 6e3 NpoBeAeHNs ra3oBbIxX paborT,
yCcTaHOBKa MOTOpM3aLun 1 T.n.

lFapaHTMpPOBaHHAasA COBMECTUMOCTL MPU NMOAKIOHEHUN
K ycTpolicTBaM aBToMaTusaumm

CHVKeHVe BpeMeHU NMpocTosi NOCPeACTBOM MOHUTOPUHTa
COCTOSIHWIS 060PYA0BaHNSA B pexX1Me peasbHOro BpeMeHu
C MOMOLLbIO BCTPOEHHBIX AaTYMKOB U YCTPOCTB aBTOMa-
TM3aumm

CooTBeTCTBYeT NOC/eHMM CTaHAAPTaM 1 HOPMam B 06/1aCTH
KnbepbesonacHoOCT

B s

RME | KomnakTHOe pacnpegennTeibHoe yCTPOCTBC
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RME

Bonee 90 000 ycTponcTB —

YyCTaHOB/NEHHbI Napk B Poccunm.

OnbIT 3KCcnyaTayum
€ 1996 roaa.

AtTecTtauus
MAO «PocceTtn»

BbicokoTexHoO/IOrM4yHoe
NPOV3BOACTBO MOJIHOMO LKA
B Poccun

Bnanmelin pa3pbiB CUI0BON Lienwu
M MpoCTas cxeMa ornepmpoBaHUs
B AiBa 3Tana.

SHeproHesasuncumas P3A,
pa3paboTaHHas
1 npowv3sBeseHHas B Poccun



@ RME

O630p

O6nacTb NPYMEHEeHNS

RME npvimeHsieTcs B pacnpeaennTesbHbIX
ceTaX Hanps>XeHvem Ao 20 kB.

@ 8 RME | O630p

-

dnerasoBble MOHO06/10kM RME nMetoT LWMPOKNiA cnekTp

npuMeHeHWs B pacrnpegennTtesnbHbiX ceTax 6-10-20 kB

B Poccun:

°* B KONbLEBbIX U PajuanbHbIX FOPOACKMX CETAX AN 3aLLUUTbI
noTpebuTeneit n TpaHCGoOpMaToOpoOB, 419 ONepaTUBHbIX
nepekIlYeHNn 1 Kak 3N1eMeHT CUCTEeMbI «YMHbI FOpoa»

* AN TYNUKOBBIX TPAHCPOPMATOPHBIX MOACTAHLIA B 1H06OM
ncnosHeHUn (sctpoeHHsle T, BKIT, KT v np.)

°*  BO BHYTPWLIEXOBbIX MOACTAHLMSAX NPOMBILLIEHHbBIX NPea-
NpUSTUIA

*  AN9 3aLUNTbl BHYTPUMNAOLLAA0YHBIX CeTEN KPYMHbIX
NHGPACTPYKTYPHBIX 06BeKTOB 1 OCobbIX IKOHOMUYe-
Ccknx 30H (033)

3awmTta TpaHcpopmaTopa obecrnevmBaeTcs C MOMOLLbIO
BblK/ItOUaTeNA C YCTPONCTBOM pesieiHOM 3alnTbl ANs
3aLLMTLl TpaHCGOPMaTOPOB MOLLHOCTLIO A0 8000 KBA.

O6beKTbl, rAe NCNonb3yTcs MOHO610kM RME:
* KabenbHble ceTn

*  CTagmoHsbl

*  O6BbeKTbl NMLLEBOM MPOMbILLUAEHHOCT

* TeaTpbl 1 My3en

*  Bu3Hec-LeHTpbI, BKNtOYass He6oCKpebbl

* ABsTOZOpPOrH

*  LeHTpbl O6paboTkn daHHbIX (LLOA)

*  MetpononnteH

*  AsponopTbl



ObopyaoBaHVe cpeaHero HanpsxeHna Systeme Electric
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SnerasoBbli MOHO6/10K TpaHcdopmaTop
RME 6-20 kB C UTOW nsonsaumen
£0 630 A 20 KA 40 4000 KBA



https://systeme.ru/products/rme
https://systeme.ru/products/systemers
https://systeme.ru/products/systeme-mvnex

Ob6nactb NprMeHeHus

Mprmep TUNoBow cxembl 1

OTxoAdLas NMHUS, nyd A Bsoga

<{——

BBog, @ RME @ RME OTxoaawas nnuHus, nyy b

CeKLI,VIOHHaH nepemMbiyka
Tp-pA Tp-p b

Mprmep TUNoOBOW cxXembl 2

BBoj BBog,

A rRvE @ rvE @ rME @ rRvE

CekumMoHHast nepembliyka
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HapeXXHOoCTb U 6e30MacHOCTb

BesonacHocTb NepcoHana — OCHOBHOWM NpuopuTeT Systeme
Electric, moaTomy KoHCTpyKkUms RME nossonsieT BblgepXu-
BaTb BHYTPEHHIOI Ayry C TOKOM KOPOTKOrO 3aMbIKaHWSA
B TeueHwe 0,5 cekyHZp! 6e3 pu1cka A1 onepaTopa, Npy Hanw-
YK OMUMM CTOMKOCTW K BHYTPeHHel ayre. MNpu ciayYariHoMm

@11

RME | O630p

Be3onacHas KOHCTPYKLS

KOMMYTaLUMOHHbIX arnnapaTtoB

Bbik/louaTenu u BbikJtloHaTeNIn Harpyskm obnagatoT

OAVNHAKOBOW apXUTEKTYpPOi:

* 610K NOABMXHbIX KOHTAKTOB, IMELLMA 3 MONOXKEH WA
(BK/THOYEHO, OTK/IDYEHO U 3a3eM/1eHO), MepemMeLLaeTca
BEPTUKANbHO (CM. cxeMy). laHHaa KOHCTPYKLNSA UCKHO-
YaeT BO3MOXHOCTb HaNOXeHWS 3a3eMIeHNS NpY BKKO-
UEeHHOM BbIK/toYaTene;

°  3a3eMASALWLMIA pasbeHUTeNb 061a43aeT CTONKOCTLIO
K BKJIFOUEHMH0 Ha KOPOTKOE 3aMblKaHWe B COOTBETCTBUN
€O CTaHAapTamMu;

*  RME BbInonHAeT PyHKUNN pas3geneHNs N OTKIHIOYeHNS;

°  LUMHa 3a3eM/eHNs adanTUPOBaHa K 31eKTPUYECKOo ceTu;

°  1MeeTCs BO3MOXHOCTb 6I0KMPOBKM A0CTYNa B Kabesb-
HbI OTCeK C 3a3eMNALWNM pasbeguHmuTenem n/mnm
BblK/lOYaTeNeM.

[lns BbIK/IOUATENA HArpy3KKW ralleHmne 31eKTpUYeckonr ayrm

MPOMCXOANT 3a CHeT NOTOKa 3/1erasa, a ANs Bblk/lo4aTens

ralleHue 3n1eKTPUYecKor Ayr OCyLLEeCTBASAETCS C MOMOLLbIO

BpaLLatoLLerica Ayrm 1 aBTOKOMMNpPeCccnmn B 31erase, Uto

NMO3BOJISIET OTKNHOUATb BEChb TOK BMJIOTb 40 TOKa KOPOTKOro

3aMblKaHWs.

be3onacHble ncnbiTaHUA

mnsonAaunmnn Kabens

[ing npoBeAeHVA NCMbITaHWI N30AALMK Kabenen n onpe-
JeNeHna MecT NoBpexXAeHNa MOXHO rnojasatb 0 42 kB
MOCTOSIHHOTO TOKa B TedeHMe 15 MUH Ha Kabenn Heno-
cpencTBeHHO Yepes RME, He oTcoeanHAsA 1x OT pacrnpe-
AeNnTenbLHOro yCTponcTBa.

Onepatopy He TpebyeTcsa JOCTYN K KabesbHOMY OTCEKY.

Ana npoBeAeHNA NCMbITaHNA N30NALNN Kabens AOCTaTOYHO
Nnlb BKIHOYATb 3a3eM11mou.|,|/||7| pasbvegnHNTEeNb N CHATb
LLUNHbI 3a3eM/1IEHNA Ha JaHHOM npucoegnHeHnn. Hanmee-
HVE NOAAETCA Ha MCNblTaTe/ibHbIe CTEPXKXHW, yCTaHOBNEHHbIE
Ha NMPO3paYHbIX KOJINnaykax.

AIKOCTb K BHYTPEeHHei gyre

npeBbILLEeHNN JOMYCTUMOrO AaBeHWs, BbI3BAHHOM BHY-
TpeHHel fyroi, cpabaTbiBaeT kianaH cbpoca N36bITOUHOro
JaBNeHNs, HAXOAALLNINCS B HUXKHEN YacTy MeTaIn4YecKoro
Kopnyca.



DNeKTPUYECKINA 1 MEXaHNYECKNA NPUBOALI PaCMONOXeHbI
3a NepefHen NaHenbto, Ha KOTOPOU M306paXxeHa MHe-
MOCXeMa MOJIOXKEHVt KOMMYTALWIOHHOro annapata (Bkto-
YeHo, OTKJTOYEHO, 3a3eM/1eHO):

*  BrioueHume: 3amMmblikaHVe MNOABUXHOro KOHTaKTa npo-
N3BOAUTCH MeXaHN3MOM BbICTPOro AelicTeums. [Mpu 3Tom
Npy>vHa NpuBoja BblK/OYaTeNA Harpy3Ky NOCTOAHHO
HaXOAMTCA B Pa3XaToM COCTOSIHUN. B MpuBoZe BbIK/IOYa-
TeNst MeXaHN3M OTK/IFOUEHWS B3BOAMUTCH B MOMEHT BKJIHO-
YeHVd annaparta.

*  OTK/OYEeHNME: OTK/IHOYeHWe MPOU3BOAUTCSA TeM Xe CaMbIM
MexaH13MOM 6bICTPOro AeNCTBUSA, AEACTBYIOLLMM B 0bpaT-

MITOP

T
1
|
i Pene
BMP3-60-VIP
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HageXHble NnpnBogbl

HOM HanpasieHuW. B BbikaouaTene crrHan Ha oTkIoYeHme
nojaeTcs:

- KHOMKOW;

- aBTOMaTNYeCKM NPU KOPOTKOM 3aMbIKaHNN.

* 3asemJ/ieHue: BKItOYeHMe 1 OTK/II0YEHE 3a3eMA0LLEero
pasbeanHUTENS OCYLLIECTBASETCA Yepes cneynanbHoe
rHe3/0 ynpasBneHus, JOCTYN K KOTOPOMY OTKPbIT, eCin
annapar OTKIKYeH 1 3a6710KMPOBaH LUTOPKON, 1 eCnn
annapat BK/IKOYeH.

* YKasaTesnu NnosiodkeHUss KOMMYTaLVOHHOro annapara:
PacnonoXeHbl HeNOCPEACTBEHHO Ha YPaBstoLLEM Bany,
XKECTKO CBA3aHHOM C MOABVXKHBIMU KOHTaKTamu. OHY 0fHO-
3HaYHO 1 rapaHTNPOBAHO YKa3bIBatOT MOMOXEHMNE MOABUX-
HbIX KOHTaKTOB (NpuioxeHue A ctaHaapta M2K 60129).

*  PykosTKa yrnipasneHus: uMeeT aHTupedekCcHoe ycTpoli-
CTBO, MPeAOTBpaLLAtoLLIee MOMbITKM OTK/IIOUEHNS BbIKAOYa-
TeNs Harpysku U 3a3eMstoLLIEro pasbeUHUTENS CPpasy
nocsie Nx BKIKOYEHNS.

*  BnokmpoBKa HaBecHbLIM 3aMKOM: MOXHO 1CMONb30BaThb
oT 1 10 3 HaBeCHbIX 3aMKOB, KOTOpble 610KMPYOT AOCTY K:
- THe3y ynpasieHus BblkIovaTeneM (Bolktoyatenem

Harpyskw);
- THe3Jy ynpas/ieHNs 3a3eMASIOWLNM pasbenHUTeNeM.

KomMmMyTauMOHHbIE annaparbl

B RME npvMeHArTCA BbIK/HOYaTeNN C HOMUHAIbHBIM TOKOM
200 1 630 A, obecrieymBatoLLMe 3aLnTy TpaHCHOPMaTOpOB
1 AnHMR. OHY OCHALAKOTCA SHEeProHe3aBUCMON peneli-
HOW 3awwmTor (cepmein BMP3-60-VIP) C aBTOHOMHbIM
nUTaHMeM OT KJacCUYecknx TpaHCPopMaTopoB TOKa.

MpeumyLecTBa BbikatovaTenei RME:

* noB.bllleHMe 6e30NacHOCTM NepcoHana n yseanyeHune
CpoKa cnyxo6bil:
- yNyulleHHast KOOPAMHALMS 3aLLUMTHBIX YCTPONCTB
C NUTaroLLEel NOACTaHLUMeEN, BbIKNHOYATENSAMM U Npe-
JoxpaHutenamu HH;
- BbICOKMIA HOMUHA/bHBIV TOK, MO3BOASHOLLMIA BbIKHO-
yaTento NPON3BECTU OTK/IOUEHNE;
- YCTOMNYMBOCTb N30NSALMN K BO3JENCTBUIO OKPYXato-
LLeli cpedbl;
*  COKpaLlleHVe pacxofoB Ha TeXHNYecKoe 06CyXMBaHne
3a CYeT OTCYTCTBUSA HEOBXOAMMOCTM B 3aMeHe npesoxpa-
HUTenen.



I'a30Henp0H|/|u,aema;| cncremMa

MpeumyLLecTBa nonHowm nsonaumm RME:

* 060s104Ka 13 Hep>kaBetoLLel cTanu, BHYTPU KOTOPOW
HaxoAATCcA TokoBeayLme vactu PY 1 cbOpHble WNHbI,
VIMeeT cTeneHb 3awunThbl IP67.

JemoHacmpayuoHHelli obpasey ¢ npospayHoli 3a0Heli cmeHkol

CeilicMOCTOIAKOCTb 1 BUBPOYCTONUYMBOCTb

[na npejoTBpaLLeHNs yrpo3bl 3eMIeTPACEH WA
1 BMOPaLIMI B TaKUX OTPACAsX, Kak BETPOIHepreTyka,
CyfoCTpouTeNbHas 1 ropHoAo0bbLIBatoLLAs OTpacu,
RME 6b1710 NpOTECTNPOBaHO:

* Ha ceilcMOCTOMKOCTb: Knacc 2 cornacHo M3K 62271-
210 (2013); knacc 9 no wkane MSK-64 cornacHo
FOCT 17516.1-90.

*  Ha BMbpoycTONUYMBOCTL: B COOTBETCTBUMU CO CTaH-
AapTtHoM NF EN60068.2.6.2 (2008)*; B COOTBETCTBUM
co craHgapTHoM FOCT 17516.1-90 no rpynne mexa-
HMYeCKOro ncnosHeHns M39*,

* 3a MHbopMaLelt obpallaliTecs B Systeme Electric.

@ 13 RME | O630p



DPPeKTNBHOCTb

MpocTas cxema onepupoBaHus B ABa 3Tana

MpPY>XWHHBIV YyCUAnUTeNb, HeE3aBUCVMMOCTb OT OMepaTopa,
a Takke ABa rHe3ja ynpas/ieHusa annapaTtom, B3anmobno-
KNPOBKA BbIK/TOUATeNs Harpy3ki 1 3a3eMIAI0LLLEr0 pasbe-
AVHUTENs Aat0T yBepPEeHHOCTb NepcoHany B pabote c RME.

Buaumoe nonoxkeHne KoHTakToB RME

OnepaTopbl MOTYT Y6eA1TbCs, YTO 3a3eMAAIOLLNIA pasbean-
HUTeNlb HaXOAUTCS B MOIOXKEHNN «BKIOYEHO», 6rarosaps
Ha/IMYMIO0 MPO3PaYHbIX KONMAYKOB B BepxHel YacT RME,

yepe3 KOTopble MOXHO YBUAETH MOJTOXEHNE KOHTAaKTOB
3asemMieHnAa.

@ 14 RME | O630p



CepBuchbl Systeme Electric

YBEpPEeHHOCTb Ha MPOTSXEHNYM BCErO XM3HEHHOIO LK1a 060pyA0BaHMS

XN3HEHHbIV LK
CEePBUCHbIX yCNyr

lMnaHnpoBaHue
Kakvie BO3MOXHbIe BapnaHTbI?

A

YcTaHoBka
Kak mpou3BecT ycTaHOBKY
V1 BBOJ, B 9KCM/yaTaLuio?

dKcnnyaTaums
Kak akcnnyaTnposaTb
n obcnyxneatb obopysoBaHme?

onTumMusauyus
Kak ocyLectsnTb
onTumMmMsaumnto?

O6HoBNEeHVE
Kak 06HOBUTB CyLLecTBytoLLEe
peLueHne?

SKcnayaTauus

Kak YMEHbLLUUTb Bawun pacxobl 1 YBEJIMYNTb
nponsBoANTENIbHOCTb B O4HO U TO Xe BpeMﬂ?

OTBeT NpPOCT: 06paTnTeCh K NpodeccroHaniam

aHupoBaHune

KomnaHwusa Systeme Electric nomoraet B monHon mepe

BOMNOTUTL MPOEKTMPOBaHMe 1 peannsaLmio Baluero pelue-

HWS, Jenas ynop Ha 6e30nacHOCTb MpoLecca 1 oNTUMK3a-

Lm0 Baluero BpeMeHu:

*  M3yyeHure BO3MOXHOCTW peanrsaLm npoexTa: conpo-
BOX/JeHWe 3aKkas4nka B MPOeKTUPOBaHUN peLleHns
B 3a/laHHbIX YCNOBUAX 3KCMIyaTaLmumn.

* [pegBapuTeNbHOE NPOEKTVPOBaHME: COKpaLLieH e Bpe-
MeHU AN15 NPUX0Aa K PUHANBHOMY peLLeHUo.

YcTaHoBKa

KomnaHusa Systeme Electric nomoraet B BonaoLeHnun

3¢ deKTUBHbIX, HAAEXHbIX 1 6e30MacHbIX peLleHnin, OCHO-

BbIBasfACb Ha Baluunx nnaHax.

° YnpasieHne NpoeKToM: MOMOraeT 3aBepLunTb Balun
NpOoeKTbl B paMKax 0TBeAEeHHOro BpeMeHu 1 brogxeTa.

* BBog B 3KcnyaTauuto: obecnedrBaeT peanmsaymio
peLleHVs B COOTBETCTBUM C MPOEKTOM, MyTemM NpoBeje-
HWS NCMBbITaHWIA, 3aMyCcKa, MPYMEHEeHUSA NHCTPYMEHTOB
N METOAMK Ha 06bekTe.

CepBucHble ycnyru Systeme Electric nomoryT yBennumTb Cpok
CNy>X6bl 060PYA0BaHNA U KOHTPONMPOBATL KanuTanibHble
1 orepaLyioHHbIe 3aTpaThbl:

+ CoBpeMeHHOe yrnpaBneHme TeXHNYECKUM 06CnyXnBa-
HueM 1 peMoHTOM (Systeme Maintenance): no3sonsiet
COKpaTUTb aBapuliHble 1 BHEM/IaHOBbIe NPOCTOn 060py-
[l0BaHWS 3a CYET CBOEBPEMEHHOIO BbISIB/IEHUS U yCTpa-
HeHVsA AedeKToB, a TakKe KOHTPOJIb 33 BbIMOHEHNEM
PaboT TEXHONIOTNYECKUM 1 CEPBUCHBIM NMEPCOHANOM.
CoBpeMeHHbIn Noaxog K TOMP 0CHOBaH Ha LUMPOKOM
NPUMeHeHNN LNPPOBLIX TEXHONOTNIA AN MOHUTOPUHTa
1 aHanM3a NnapameTpoB paboTbl 060pPYyAOBaHMUSA, NpU
NCNONBb30BaHUN CPeACTB ANCTAHLIMOHHOIO KOHTPONS
1 anropmnTMOB NPEANKTUBHOW aHaUTUKK B NIaHNPOBa-
HUW 1 peannsaunm onTUManbHbIX CTpaTernin cepseuca.

0
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+ CepBuC MO yy4YLLIEHHOMY MJIAHNPOBAHUIO: UHANBUAY-
anbHble CepBMCHbIE NaHbl, KOTOPbIE BK/IHOYAOT B Cebs
KoppekTupytoLee, npodunakTnyeckoe 1 BolesgHoe
obCNyXmBaHue.

* YnpaBneHue cknafoM 3anacHbIX YacTeii: obecneunsaert
Hann4yKne 3anacHbIX YacTei 1 ONTUMU3IUPYET NX CTOU-
MOCTb Ans Bac.

o TexHW4ecKn TPEeHWHT: MO3BOJIAeT NPUobpecT Heob-
XOAVMbIE HaBbIKM 1 KOMMETEHLMW A1 MPaBU/IbHOM 3KC-
nnyaTauum Balumx ycTpoicTs B 6€@30MacHbIX YC10BUSIX.

+  CepBUC M0 PEMOHTY: NO3BOJISET YCTAHOBUTL NMPUYNHY
0TKasa 060pyA0BaHVsA U BOCTaHOBUTL ero pabocnocob-
HOCTb B KpaTyarime cpokn. CobCTBEHHAs peMOHTHas
NNHWSI C BbICOKOKBANNPULMPOBAHHBLIM NEPCOHANOM aeT
BO3MOXHOCTb peLuatb NpobaemMbl 060N CIOXHOCTH.



onTumMmnsaums

KomnaHusa Systeme Electric nomoxeT yny4yimTb 6esonac-

HOCTb MepcoHana, HafexHocCTb U GyHKLMOHNPOBaHME

o6opyA0BaHUS.

*  TeXHUYEeCKMV TPEHWHT 1 ynpaBeHve CK1ajoM 3anacHbiX
yacTei U3 NPOLLIOro pasgena.

MopepHusauusa

KomnaHwus Systeme Electric nomMoxeT 3aka3unky MojepHU-
31pPOBaTb 3/1eKTPOO6OPYA0BaHNE B COOTBETCTBUIN C HOBLIMU
TpeboBaHNSAMN UV NPOU3BECTY 3aMeHY K/TH0UeBbIX KOMMO-
HEeHTOB, BbIPaboTaBLLVX CBOV pecypc — NPOBeCTN PeTpoduT.

Mcnonb3oBaHWe peTpoduT-peLleHNin Mo3BoISeT 3aKas-
UMKy COKpPaATWTL 3aTpaThbl, B OTINYUK OT MOHOW 3aMeHbl
1 pelwnTb Npo6emMy B pamMKax onepaLMoHHbIX PACXOA0B.

Co6CcTBEHHOE KOHCTPYKTOPCKOe 610po no3sonsieT

pewaTb 3a4a4m IF060 CNOXKHOCTH.

* B Hawem noptdonmo 6onee 100 roToBbIX peLLleHU
4151 060pYAOBaHNSA CPefHEero, HU3KOro HamnpsXeHus
W YCTPOWCTB penenHor 3anThbl;

*  MOAY/NM 6bICTPOI 3aMeHbl MO3BONAIOT 3aKa34mKy OCy-

LeCTBUTb MOAEPHM3aLMI0 B KpaTyalilume Cpokn 1 6e3 E E
MOJIHOTO OTK/IFOUEHUS OT MUTAHUS; b

*  KOMTMJIeKCHas MOoJepHM3aLnsa ycTapeBLUEro 3/1eKTpo- C roToBbIMU peLleHUAMMN -
060pyA0BaHUSA, UCTOYHNKOB becnepebonHOro NUTaHNs MOXXHO 03HAKOCUTLCA Ha caliTe &=
1 aBTOMaTU3aUUN. se-service-tools.com/#catalog EF-J-

Mpwv peannsaumnm Bawwmx npoekToB
no pacrnpegenvtensHoMy 060py0BaHMIO CpeHero
Hanps>KeHUs Mbl MO>XXeM NomMoYb Bam:

YBENNYNTL NMPON3BOANTENNBHOCTD, HAAEXHOCTb U 6€30MacHOCTh;

noaaep>1BaTb 060pyA0BaHME B paboToCNOCOOHOM COCTOSIHUM
1 yBENIVUYUTB €r0 CPOK SKCMyaTaLnu;

YMEHbLUNUTb Pacxoibl N yBENNYNTb HaKOMNeHWs;

YAYYLINTb AOXOAHOCTb
B/IOXXEHWI

systeme.ru/service
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KauecTBO 1 oKpyXKatoLlas cpeja

B npouecce npon3sBoacTBa KaxAbli MOHOB10K RME nog-
BepraeTca CMcTeMaTNYeCcKMM KOHTPOJIbHbIM UCMbITaHUAM
C LieNblo NPOBEPKM KavecTBa 1 COOTBETCTBMSA TPe6OBaHMAM.
* [lpoBepka Ha repMeTNYHOCTb

+ [lpoBepka faBfeHns 3arnoNHSIOLLEro 31erasa

*  V3mepeHue cKopoCTy pasmbIKaHVS 1 3aMbIKaHNA KOHTAKTOB
*  V3mepeHue MOMeHTa BpaLLeHNs

¢ MVcnbiTaHne 1301auUmM Ha YacTUYHbIe pa3psbl

* WcnbiTaHne AN3neKTpuYeckmnx CBOMCTB

* CooTBeTCTBME YepTexaM 1 cxemam

RME | O630p
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KOHTpOﬂb Ka4yecTBa - Halle rinaBHoe

npenMyLLecTBo

BHezpeHa cucTemMa KOHTPOS KauecTBa, OCHOBHO Liefbio
KOTOpOI ABNAeTCA obecneyeHme KayecTBa 1 CObNOAEHA
cTaHaapToB. Mpouesypa KOHTPOAs kKayecTBa NPU3HaHa
K/IMeHTaMM 1 OpraHun3aLmsMu.

CucTemMbl 0becrneyeHms KavecTBa NPy NPOeKTUPOBaHWM
1 npoussogctee RME cepTndnLmMpoBaHbl Ha COOTBETCTBME
TpeboBaHMAM cTaHZapTa kadecTBa I1SO 9001:2008.

CTporui cnctemaTUYeckuin KOHTPOJib Ha NMPON3BOACTBE

NSt KaXAoro ycTpoicTBa cyx6a KOHTPOAS KavecTBa 3aHo-
CUT pesynbTaThbl B cCepTUOUKAT NCMBITaHWIA U NOANNCHIBAET
ero. CepTdunKaTbl UCMbITAHNIA XPaHATCA Ha 3aBOAe Aaxe
rocsie oTrpy3Kku 060pyaoBaHYis. MprMeHsiemMast TeEXHoorus
3aKauKku 3/1erasa 1 NpoBepPKM Ha repMeTUYHOCTb UCK0YaEeT
Ntobble yTeuky snerasa.

IDI

LiBeTHbIe MeTan bl 13,3%
TepMoynnoTHeHue 4,7%
TepmonnacTuk 2%

Xnakoctn 0,5%
D/1eKTPOHHbIE KOMMOHEHTbI 0,7%
Mpoune KOMMNOHEHTbI 0,4%

Cepus yctporicte RME pa3paboTtaHa ¢ yueTom TpeboBaHui
Mo 3aLLWTe OKpY>KatoLLei cpesbl, 0CO6EHHO B HacTW, Kaca-
toLLecs yTUAn3aumm nsgenus. Micnonb3syemble Matepuansl
(M301ALMOHHbIE 1 MPOBOAHNKOBbIE) NAEHTUULMPYHOTCS
1 NIerko COPTUPYHOTCA. B KOHLe cpoka 3KcnayaTaLmm ycTpoii-
ctBa RME MOXHO NoABeprHyTb CneLnanbHol o6paboTke
1 MOBTOPHO MCMO/b30BaTh, a VX MaTepuasbl cobpaTb B COOT-
BETCTBMM C MPOEKTOM eBPONenckmx TpeboBaHNin B OTHOLLIe-
HW OTCTYXXMBLUMX 3NEKTPOHHBIX 1 SN1EKTPUYECKNX U3AENNIA
6e3 3arpasHeHns aTMoCchepbl razoM UK XUAKOCTbIO.



3aBog Cnctam dnekTpurk 35M (C335M)

TexHonornyeckas BUTPWHA Cucrtam 3ﬂ€KTpI/IK
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Ha npeanpusatimn, nponssogaiiem

RME geictByeT cuctema skonorunye-
CKOro MeHeaxmeHTa Systeme Electric

1 cobntogaroTcs TpeboBaHNA CTaHAAPTOB
ISO 14001, Lean6

cTopusa 3aBoja

2010 2019 2022

3anyLyeHo NpPoV3BOACTBO MpoligeHa 3anyLieHa MMHusA cbopkn aueek KCO n KPY.

3/1erasoBblX MOHO6/I0KOB ATTecTaums B Koonepauuu ¢ HTL, MexaHoTpoHMKa.

(1 n3 3 3aBoAOB B MUpe) MAO Poccetun Co3gaH oTaen UHXUHUPUHIA U peanm3aumm
NMpOEeKTOB.

Cuctema MeHekKMeHTa KayecTBa

Bce o6opysoBaHuMe 1 NpoLLecchl MOJHOCTbIO COOTBET-
CTBYIOT MeXAYHapPOAHbIM CTaHAApPTaM YU BHYTPEHHUM
TpeboBaHUAM KOMMNaHUN

* 1SO9001:2015 — cnctema MeHegKMeHTa
KayecTBa.

* 1SO 14001:2015 — cucTema akonoruye-
CKOro MeHe >KMeHTa.

* 1SO 45001:2018 — cuctemMbl MeHes-
XMeHTa npodeccrnoHanbLHOro 340poBbs

‘ SPS 1 6e30mMmacHoCTm
* SPS (Mpown3BoacTBEHHas c1cTeMa

Systeme Electric)
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Smart Factory. YMHbIN 3aBog4 C335M

Bce ocHOBHbIE NPOV3BOACTBEHHbIE MPOLIecChI
Ha 3aBoge C333M ynpaBnsaroTCa B aBTOMAaTUYECKOM
pexvmMe nocpeactsom E-aBTomaTtusayum

Resource Advisor
CoBeTHUK Mo pecypcam
yrpaBs/ieHne, aHann3 1 KOHTPOJIb PACX0Aa PecypcoB

9 Smart Lighting
YMHoOe ocBelleHune

yl'lpanIEHl/Ie OCBELEHHOCTbHO B 3aBNCUMOCTU
OT 3aHATOCTN N AOCTYNMHOCTb AHEBHOIO CBETA

9 Augmented Operator Advisor
JlononHeHHas peanbHOCTb
Ob6cnyxXrBaHMe 1 HaCTPOLiKa NPV MOMOLLM NHCTPY-
MEHTOB BUPTYanbHOM peanbHOCTU

9 3D neyaTb, OUKM BI/IpTyaﬂbHOI\/’I peanbHOCTU U Np.

RME | O630p
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E-Andon
DneKkTpoHHOe onoBeLleHne MpuHATE curHan

0 nNpobneme B TeyeHme 5 MUHYT. PelunTb npobaemy
B Te4eHme 2 4acoB

6 E-Performance

YnpaBneHve npou3BoANTENbHOCTLIO
OTcnexuvBaHve NPoV3BOACTBa KOPOTKMMW NHTepBa-
namu (2 vaca)

PearnposaHue Ha NpobaemMbl B TeHeHMe CMeHbI

e E-Versatility

KomneTeHUMW 1 YHUBEPCANbHOCTb
YnpasneHue KoMNeTeHUUAMU 1 06yyeHnsiMu, Pac-
YeT pecypcoB B COOTBETCTBUM C MPOrHO3aMM



@ RME

Tunbl RME

ObLuMe xapakTepucTukm

3ﬂ€KTpI/I‘-I€CKI/Ie XadpPaKTepnCTnKn

RME - 310 pacnpegenutenbHoe

o o HomunHanbHoe HanpsixeHve (kB) 6 10 20
YCTPOUCTBO BHYTPEHHEN YyCTa-
") o Hanbonbluee paboyee HanpsxkeHne (kB) 7.2 12 24
HOBKW C 3/71era3oBou nsonauuen
YacToTa (M) 50 nnn 60

Ha HanpsbxeHue o 20 kB, npepa-

YpoBeHb nsonauum
Ha3Ha4yeHHoe A1d YCTaHOBKN

VcnbitaHus I'IpOMbILLIﬂeHHOI‘/JI yacToTon

B pacnpeaenntenbHbIX CeTaX. 50 Iy 1 MUK (KB, Aencr..) 32 42 65
lﬂ;?sbg‘:/xﬂ UMNYNbCHBIM HaNpAXeHneM | o o ) 60 75 125
CTOIKOCTb K BHYTPEeHHel gyre (6ak) * 20 KA, 0,5¢
CelicMOCTONKOCT Knacc 2 cornacHo M3K 62271-210 (2013)

Knacc 9 no wkane MSK-64 cornacHo OCT 17516.1-90

B cootBeTcTBUY co cTaHAapToM NF EN60068.2.6.2 (2008)*
e BunbpoycToiumBocTb B cootBeTcTBMM co cTaHgapTom FTOCT 17516.1-90 no rpynne
MexaHM4ecKoro ncnoaHeHus M39

*[I0CTYNHO ONUMOHaNBHO.

RME cooTBeTCTBYeT Tpe60BaHNAM CTaH- =~
Aapta M3K, npeabaBAseMbIM K repMeTny- = : ; : : -
HbIM CUCTEMAaM MoJ AaBJeHNEM. ] ;

RME cocTtouT mn3:

@ Kopnyca n3 HepxaBetoLLeli cTany,
3aroJ/IHeHHOro 3/1erasom (Npu n36bI-
TouHOM gaBneHum 0,23 bap) 1 «3ana-
SIHHOrO» Ha BeCb CPOK CJTYX6bl, BHYTPU
KOTOPOro yCTaHOBNAEHbl COOPHbIE LUMHBbI
M rNaBHble Leny, Takre Kak BblKo4Ya-
Te/b, BbIKNHOYATE/Ib HAarpysKu, 3a3emns-
IO pasbeguHnTeNb

@ OT 0ZHOrO f0 YeTbipex KabebHbIX
OTCEKOB A/1S1 MOAKTKOYUEHNS K TUHWN UK
K TpaHcdopmaTopy

@ MnacTpoHa ¢ MHEMOCXEMOU 1 opraHamu
yrnpaB/ieHus, a TakXke oTceka BTOpUY-
HbIX Lienen

@ OTCceka py4HOro UM MOTOPU30BaHHOIO
npveoza

@ Llenwn 3a3eMneHns C BUAVMMbIM NOJIOXe-
H/EeM KOHTaKTOB Npwn 3a3eMneHnmn

@ 20 RME | Tvinel RME



CBogZHas Tabnnua KoHbuUrypaumia

472 670

NE-I 1142 135
NE-B 572 670 1142 135
NE-D 572 670 1142 135
NE-II 829 670 1142 155
NE-BI 829 670 1142 180
NE-DI 829 670 1142 180
NE-III 1186 670 1142 240
NE-IBI 1186 670 1142 250
NE-IDI 1186 670 1142 240
NE-III 1619 670 1142 320
NE-IIBI 1619 670 1142 330
NE-BIBI 1619 670 1142 340
NE-IIDI 1619 670 1142 330
NE-DIDI 1619 670 1142 340
RE-III 1216 670 1142 240
RE-IBI 1216 670 1142 250
RE-IDI 1216 670 1142 240
RE-II 1649 670 1142 320
RE-IIBI 1649 670 1142 330
RE-BIBI 1649 670 1142 340
RE-IIDI 1649 670 1142 330
RE-DIDI 1649 670 1142 340
DE-I 532 670 1142 135
DE-B 632 670 1142 135
DE-D 632 670 1142 135
DE-IIl 1246 670 1142 240
DE-IBI 1246 670 1142 250
DE-IDI 1246 670 1142 240
DE-IIN 1679 670 1142 320
DE-IIDI 1679 670 1142 330

®: -~



YcnoBus aKCnNyatTaunn 1 CtTaH4apThbl

SKcnyaTaumoHHble xapakTepuctnk RME cooTBeTcTByeT
TpeboBaHVAM CTaHAapToB MIK, NpeabsaBnsieMbIM K repme-
TUYHBIM CUCTeMaM NoZ AasneHneM. Kopnyc RME 3anonHeH
371erasoM € U3bbITOYHbLIM AaBneHnem 0,23 6ap 1 «3anasH»
Ha BeCb CPOK Cyx6bl. EFO repMeTUYHOCTb TWaTenbHO
npoBepsieTCcs Ha 3aBOAe-M3roToBUTESe, YTO rapaHTupyeT
JONTNIA CPOK CNYXK6bI.

PacnpegenvtensbHoe yctpolictBo RME pa3paboTtaHo B cOOT-
BETCTBUM CO CNeAyroLMM CTaHAAPTOM B HacTu ObLLNX
YyCNoBUIA 3KCAyaTaumm pacnpejenmtenbHblX YCTPOUCTB
BHYTPeHHein ycTaHoBkW: MK 62271-1 (obLyme TexHnye-
CKue TpeboBaHMS K KOMMANEKTHbLIM pacrnpejennTensHbiM
YCTPOMCTBaM BbICOKOrO HarMpsXeHUs).

TemnepaTypa okpy>katoLein cpegbl (knacc -25 °C npum

yCTaHOBKe BHYTPU MNoMeLLeHUNs):

*  <+40 °C 6e3 OTKNOHEHWSI OT HOMUHA/IbHbIX 3HAaYeHWI
napameTpos

¢ <+35°C B TeyeHuMe 24 yacoB 6e3 OTK/IOHEHWNS OT HOMU-
Ha/lbHbIX 3HaUYeHWN NapamMeTpPoB (CpeAHecyToYHas Tem-
nepaTtypa)

*  >-25°C: 6e3 OTK/IOHEHUSI OT HOMUHAaNbHbIX 3HaYEHWI
napameTpos

BbicoTa Hag ypoBHEM MopS

* 1000 M vnn Huxe

* 1000-2000 M C 3KpaHMPOBaHHbIMW KabenbHbIMW agan-
Tepamu

* Bblwe 2000 m: obpalualitecs B Systeme Electric gns
noy4YeHns cneumanbHbIX MHCTPYKLNIA

CHM)XeHMe HOMUHAabHOro 3Ha4YeHUs ToKa B 3aBUCMMOCTM OT KAIMMaTU4eCKnX yCI'IOBI/Ii;I

Temnepatypa okpyxatoLLieit cpejbl
C60pHble WirHbI 630 A

C6opHble WrHbI 400 A

PyHKUMK: |, B (C npoxoaHbIMU
n3onstopamu tuna C)

PyHKLMA D (C npoxogHbIMU
nsonatopamu tuna C)

RME | Tunel RME

@22

(°Q) 40 45 50 55 60
(A) 630 575 515 460 425
(A) 400 400 400 355

(A) 630 575 515 460 425
(A) 200 200 200 200 200



M3K 62271-200 (YcTpolicTBa KOMMNIEKTHbIE pacnpeje-
NuTeNnbHbIe B MeTaNInyecko 060104Ke Ha Hanpsxe-
Hue oT 1 go 52 kB)

Knaccndumkaumsa pacnpegenmrenbHbIX YCTPOCTB: Knace
PM (MeTannuueckre neperoposkm)
MoTepsi HeNpepbLIBHOCTY 3KCNAyaTauun: Kateropms LSC2

Knaccndukaums no CToMKOCTU K BHYTPEHHe Ayre: Knacc
A-FL 20 KA/0,5 ¢ (cM. COOTBETCTBYHOLLMI pa3jen kaTa-
Niora Ans NoAyYeHUst TOUYHbIX 3HaYeH i)

BbikntouaTenm Harpysku

M3K 62271-103 (BbICOKOBO/bTHbIE BbIK/1lOYATENN
Harpy3ku Ha HanpsikeHue ot 1 go 52 kB)

Knacc M1/E3

- 100 umknos BO npy HOMWHaNBHOM TOKe 1 KO3¢-
dunumeHTe MoLHocTn 0,7

- 1000 MexaHN4YeCKnX OTKNHUYEHNIA

Bbik/touaTenu

M3K 62271-100 (BbICOKOBONbTHbIE BbIK/1lOUATENN
rnepeMeHHOro Toka)

0O -

Knacc M1/E2

- 2000 mexaHW4YecKnx OTKAKYEHU

- Uwkn O - 3 MUH - BO - 3 MyH - BO npu HOMWHanNb-
HOM Toke K3

RME | Tunsl RME

CteneHb 3awmTbl RME

KoM6urHauunm BbikitoUaTenst Harpysku 1 npejoxpaHu-
Tena: MK 62271-105 (Biioku Belk/lOUaTeNb-NPesoXpa-
HUTeNb A/19 MepeMeHHOro Toka)

3azemnsaowmnin pasbveanHutens: MIK 62271-105 (Bbico-
KOBOJIbTHblE pasbeANHNTENN U 3a3eMINTENIN NePeMeH-
HOrO TOKA)

Apyrve npuMeHsieMble CTaHAAPTbI

dnexkTpuyeckue pene: M3K 60255

bak ¢ rnaBHbIMK Lensamu: IP67

MepegHasa naHens 1 oTcek npusoga: IP3X
3auwmTa oT MexaHM4yeckoro Bo3gencreus: IKO7



O630p PyHKLMM
Bbi6bop PpyHKLMN

RME BknitovaeT B ce6s psag GyHKLUNIA,

KOTOpble NO3BOJISAIOT BbIMOMHATL:

* [pucoeanHeHve, NTaHMe 1 3aWmnTy TPaHCGOPMaTopoB
B paAnanbHbIX AW KONbLIEBLIX CXeMaxX Npu MOMOLLN
BblkatouaTeneit Ha 200 A ¢ He3aBUCMMOW LienNbto 3aLnTbl
VAN KOMBUHaLMel BblKNYaTenst Harpysku;

3aWwnTy AMHWIA NPY NOMOLLM BbiktoHaTens Ha 630 A;

OnwucaHne ¢yHKUMI RME nprBoguTca B TabauLe Huxe.

DYHKUMA BBoa/ oTxoasLume nMHUN ‘ 3awmTa AMHUN ‘ 3awmTa TpaHcpopmaTopa

0O603HauveHne | B D

YcTpoiicTBo Bbikntovatens Harpysku 630 A Bbikntouatens 630 A Bbikntouatens 200 A

OfHONNHEHbIe
CXeMbl 630A 200A

A\ N

iy

BbikntouaTtenb CunoBoii BbikntouaTenb
Harpysku 630A BbIK/IlOYaTeNb Harpyskm
630A
R =y

@ 24 RME | Tvinel RME



PacwnpeHne RME

B cnyyasix pasBuTusa pacnpesenntenbHo ceTh yCTPOMCTBO
RME MOXHO pacLUMpUTb 3a cyeT fo6aBneHnst HOBbIX GyHK-
LW, YCTaHOBKA OAHOI0 U HECKOTbKUX JONOMHUTENbHbIX
bYHKLMOHaNbHbIX 6/10KOB OCYLLECTBAASTCA NPOCTLIM 406aB-
NeHvieM Mojynel, KOTopble COefUHAKTCA MexXxay cobow
Ha ypoBHe CO60PHbIX LUNH C MOMOLLbI 3KPaHUPOBaHHbIX
KOHTaKTOB.

Tunbl paclumpeHns RME

* PacwupeHwve snpaso (Tun RE);

* PacwwupeHune B ob6e cTopoHsbl (Tvn DE);

* be3 Bo3moxHoCTM pacumpeHns (tmn NE)

@ 25 RME | Tunel RME




O630p dyHKLMN |

DyHKLUMA |

JNIvHns ¢ BeiKtOYaTENEM
Harpysku

'"j_

HomuHanbHoe HanpsixeHue

Hanbonbluee pabouee HanpsixkeHne
HomunHanbHasa yactoTa

YpoBeHb usonaunun

McnbiTaHWa NpoMblLLIeHHOW YactoToi 50 M'u/1 MuH
NcnbiTaHnsa MMNyNbCHBIM HanpsixxeHnem
HoMuHanbHbIN ToK

HoMWHaNbHbIA TOK C60PHBIX LWNH

HoMnHanbHbIM NMKOBBI TOK

ToK TepMMNYECKOoiA CTONKOCTI

OTKAovatoLwas

CNOCO6HOCTb AKTVBHasA Harpyska

K3 Ha 3emnto

HeHarpy>xeHHbI Kabenb

ToK BK/IHOUEHUS BbIK/IIOUaTEeN Harpy3km
1 333eMANSIOLLMX pa3beaviHUTeNel

MpoxoaHoii nsonstop

MexaHunyeckas BbikntouaTtenb M1
M3HOCOCTOAKOCTb Harpysku
3asemnsatowmnn MO
pasbegmHUTENb
dnekTpuyeckas BbikntouaTens E3
M3HOCOCTOKOCTb Harpysku
3asemnsatowmnn E2
pasbegnHUTeNb

@« -~

(xB)
KB

y

KB, pelicTs.
KB, nuk.
A
A
KA

KA, fecTB.

A

KA, NMnK.

Twvn

Kon-Bo oTkNOUeHW’

Kon-Bo oTkAOHeHW
Kon-Bo ymknos BO
npu HOM. Toke

Kon-Bo Bk/toUeHW
Ha Tokn K3

Kon-Bo unknos BO
npu HOM. Toke

Kon-Bo BktOUeHUIA
Ha Tokn K3

7.2

50 nan 60

32

60

630

630

50

20

630

320

110

50

1000

1000

100

100

10
12
50 nan 60
42
75
630 630
630 630
50 40
20 16
3 1
630 630
320 320
110 110
50 40
C «
1000
1000
100
5 5
100
5 5

20
24
50 nan 60
65
125
630
630
50
20
Twvan3
630
320
110
50
C
1000
1000
100
2
100
2



0O630p ¢yHKUMN B, D

dyHKLMA B

3amTa MNHUN BbIK/HO-
yaTenemM C HOM. TOKOM
630 A (BBOA/OTXOAALLAA
NNHNSA)

£630A

r

]

HoMuHanbHoe HanpsXeHune
Han6onbluee pabouee HanpskeHne
HoMuHanbHas yacTtoTa

YpoBeHb nsonauumn

McnblTaHWs NpOMbILLNEHHO
yactotoi 50 Mu/1 MuH

VcnbitaHusa MMNYNbCHBIM HanpsXeHnem

HoMUWHanbHbIM TOK

HoMWHanbHbIA TOK C60PHBIX LUNH

Tok TepMuMYecKkoii cTokocTn

ToK OTKJIIOYEHMSA XONOCTOro XoAa
TpaHcdopmaTopa

Tok oTkNtoUeHus K3
ToOK BKIOYEHUS
KoMMyTaLMOHHbIA LK

MpoxoAHoii nsonstop

Bbikntouatensb
Harpysku

MexaHuyeckas
M3HOCOCTOAKOCTb

3azemnsawoLmin
pasbeanHUTENb

Beikntovatens
Harpysku

dnekTpuyeckas
M3HOCOCTOAKOCTb

3azemnaoLWmnin
pasbeAvHUTeNb

RME

dyHKUMA D

3awmTa TpaHcdopmaTopa
BbIK/OYAaTE/IEM C HOM.
ToKkoM 200 A

(xB)
KB

ry

KB, aeicTB.
KB, nuk.
A
A

KA, AelicTB.

KA

KA, K.

Tvin

M1 Kon-Bo oTkNo4eHW’

MO Kon-Bo oTKNHOYEHNIA

Kon-Bo unknos BO

E3
npv HOM. TOKe OTK/.
Kon-Bo BkOUeHUIA
Ha Tokn K3
Kon-Bo unknos
E2 o

BO npw HoMm. Toke

Kon-Bo BkOUEeHUIA
Ha Tokn K3

6 10 20
7,2 12 24
50 nan 60 50 nan 60 50 v 60
32 42 65
60 75 125
200 630 200 630 200 630
630 630 630
20 20 16
3 3 1
- 16 = 16 - 16
20 20 16
50 50 40

O-3MNH-BO-3MmH-0

C C C
2000 2000
1000 1000
3 3
2 2
100 100
5 5 5

2000

1000

100

630

T3



KonnuecTBo oTkNtOUeHNIA BbikAOUaTens Harpysku GyHkumu D/B B 3aBUCMMOCTM OT BEIMUNHBI TOKA OTK/IHOYEHUS

npeactasneH Ha rpaduke:

10000 -
2000 2000

1000 ~
=
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I
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Q
S
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o
m
=
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S 29
= 20
< 15

10 A
3
1 — t — t t —t
0.1 1 10 100
Tok OoTKNtoUeHUA (KA)
RME




1€>RME

KOMMOHEeHTHI

CrnmMcok KOMMOHEeHTOB

MoTopur30BaHHbIV NPUBOJ CO BCMOMOraTenbHbIMU KOHTakTamu (LSBw (BbikntoyaTens
HarpysKkm): 2 HOpMasbHO Pa3OMKHYTbIX U 2 HOPMaJibHO 3aMKHYTbIX 1 ESw (3a3emnsito- .
LN pa3beanHnTeNb): 1 pasoMKHYTbIN/3aMKHYTbIA)

MoTopM30BaHHbI NPUBOA A/Is
AVCTaHLUMOHHOrO ynpaBneHus

MoTOpr30BaHHbIV NPUBOZ C KaTYLLKON OTKAHOYEHUS 1 BCOMOTraTelbHbIMU KOHTaK-
Tamu (CB (BbIKNtOYaTENb): 2 HOPMAZIbHO Pa3OMKHYTBIX U 2 HOPManbHO 3aMKHYTbIX ° °
1 ESw (3a3emMnstoLmnin pasbegnHnTenb): 1 pa3soMKHYTbIN/3aMKHYTbIN)

Ana HAMKaumMmn NONOXEeHWS rMaBHOro BbikNtoYaTens, LSBw (BblkntouaTenb HarpysKkm):

2 HOPMaJ/IbHO Pa30OMKHYTbIX 1 2 HOPManbHO 3aMKHYTbIX KOHTaKTa 1 ESw (3asemnsito- .
ToNbKo BCNOMOraTe/ibHble LM pa3beAnHUTENb): 1 Pa3oMKHYTbIA/3aMKHYTbIA KOHTaKT
KOHTaKTbl (AOCTYNHO Ans
BapuaHTa C ANCTaHLNOHHbIM

ynpaeneHmem) Ans nHAMKaumMmn nonoxeHus soikitoyvatens, CB (BbikntoyaTesb): 2 HOPMaibHO pPa3om-

KHYTbIX 1 2 HOPMasibHO 3aMKHYTbIX KOHTaKTa 1 ESw (3a3eMnaioLwnii pasbegnHnTeNb): . .
1 pa3oMKHYTbIN/3aMKHYTbIVi KOHTaKT

Ha 6ontax — CH/MaeTcs Npu 610KMPOBKe 3a3eMAAIOLLEro pa3beanHuTens - CHUMa-
€TCa NPV 6NOKMPOBKE 3a3eM/ISIOLLLEr0 PasbeAVHUTENS 1 NPU 6NOKMPOBKE BbIK/IOYa- . . .
Tens Harpysku

MepeaHss aBepb KabenbHoOro
oTceka

NHan KaTopbl NPOX0OXXAEHUA

Toka K3 A-CurHan KJ1(AM), A-CurHan K1(M), dnbko-H-M .
HesaBucumelii pacuenuTtens 220 B niep. Toka R R
ANA BHELLHero oTkloyeHns
PeneiiHas 3awuTa EMP3-60-VIP . .
ANs BblKAOYaTens

Systeme VPIS . . .
NHankaTop Hann4umns Systeme VPI R . .
Hanps>xeHns

Systeme VPIS-VO . . .
KoHTaKT 3anpeTta BKAOYEHUA nNocae aBapum . .
OTkntoyeHne D nnn B BcnomoratesnibHbIM KOHTaKTOM ° °

29 RME | KomnoHeHTs



MOTOpI/IBOBaHHbI|7| npmBo4 ANA BbIK/THOYATE/IA,
BbIK/TOYATENA HAIPY3KW

MoTopur30BaHHbI NPUBOAHO MeXaHN3M

MprBOA BbIK/IOUATENS HAarpPy3Kn

* B npuvBoZe BbIK/NOUYaTENS HArPy3KM NPesyCcCMOTPEHO
MeCTO Mo/ YCTaHOBKY MOTOpP-pesykTopa. OH MoXeT
BbITb YCTAaHOB/IEH Kak Ha 3aBOJe, Tak U Ha 06bekTe 6e3
OTK/IKOUYEHUS MUTAHWS U CHATUSI MeXaHN3Ma.

*  BCTpoeHHble 3nekTpuyeckrie 610KMPOBKM 0becreunsatoT
3aLLMTY OT HEMPaBUIbHBIX AEACTBUI.

RME ¢ moTOpr30BaHHbLIM NPUBOAOM NAEaNLHO BCTPAnBa-
eTCs B CUCTeMy TesieyrnpasieHns.

MpuBo BbIKAOUaTENA

*  PYyHKUMM BbIK/IFOYaTENSA MOXET 6bITb MOTOPU3NPOBAaHA.
MOTOpV30BaHHbIV MPUBOZA MOXET 6bITb YCTaHOB/EH Kak
Ha 3aBOJe, TaKk 1 Ha 0bbekTe MecTe 6e3 OTKNtoUeHMSA
MUTaHWA N CHATUA MeXaHN3Ma.

*  DdnekTpuyeckast 6NOKMPOBKa obecrneymBaeT 3aLnTy
OT HeMpaBWbHbIX AeNCTBUI. OTa PyHKLMA ABNAETCA
OMUMOHANBHOWN ANS BbIKAOYATENS.

*  RME c MOTOpM30BaHHbLIM MPYBOAOM WMAeasibHO BCTPa-
MNBaeTCA B CUCTEMY TejleyrnpasieHuns.

NpumeHeHue

Tunbl npuBoAHbIX MEXaHN3MOB

BbikntouaTenb Harpyskum BbikntouaTtens

[naBHBbIl BbiK/OYaTeNb 3amblkaHve Pa3mbikaHue 3aMblkaHue Pa3mbikaHue
Pexxum py4dHoro ynpasneHus PykosaTka PykosaTka PykosaTka KHonka
PeXXum ANCTaHLUMOHHOrO yripaBneHus MoTop MoTop MoTop KatyLwika
Bpems cpabaTbiBaHUS OT1m02cC OT1m02cC Makc. 13 ¢ OT 65 A0 75 MC
3asemnuTens 3amblkaHve Pa3mblkaHne 3amblkaHve Pa3mblkaHne
Pexxum py4yHoro ynpasneHus PykosaTka PykosaTka PykosaTka PykosTka

MOTOpI/IBaLI,I/IFI Aana BblKJ/IlOHaTENEN Harpyskum um BbIK/IlOUATENEN

pPr30BaHbI

HanpsixeHne nutaHuna Un B)™
MowHoCTb (BT)
M [ina 3anycka MoTopa Heobxoamnm Tok 2,2 A. (BA) 280

@ 30 RME | KomroHeHTh



KOHTaKTblI MON0OXeHUA U aBapMIZHOFO
OTKNHYEeHWNA

o -

RME | KomnoHeHTs

BcnomoraTtenbHble KOHTaKTbI

*  Kaxablli BbIKNOYATENb W BbIKNHOYATeNb HArpy3kun MOXeT
MMeTb 4 BCMOMOraTe/ibHbIX KOHTaKTa B C/lefyoLmnx
COCTOSAHUAX: 2 HOPMAbHO 3aMKHYTbLIX U 2 HOPMasbHO
Pa30OMKHYTbIX.

°  3a3eMSALWNIA pasbesnHUTeNb MOXET MMeTb 1 BCro-
MoraTe/fibHbIl KOHTAKT (3aMKHYTbIA/ Pa30OMKHYTbIN).

* Kaxzablli BbikNtoYaTelb MOXET MMeTb 1 BCrnoMoraTesb-
HbI KOHTaKT A9 HANKALM @aBapUIAHOMO OTKAHOYEHWS
(3awmTa pene BMP3-60-VIP).

HesaBucumbi pacuennTenb

Kax bl BbikOUaTENb AW KOMBMHALMSA BbiKoYaTens
Harpysku 1 nNpeoxpaHnTens MoxeT BbiTb OCHaLLeH(a)
He3aBNCVMbIM pacLenuTesiem.

HesaBucrMbIi pacuennTenb ANA BblKKOYaTeNnda 1 KoM6un-
HauWn BbIK/TOYaTENA HAarpyskn N npesoxpaHntenad

HanpspkeHne nutaHna Un (B) 230
MowHoCTb (BT1)

(BA) 280
Bpems cpabaTtbiBaHMSA (mc) 35



PykoaTku ynpaBneHus

[AnvHHasa pykosiTka ynpaBieHus TpebyeTcs:
Ana pasnnuHbix TUNoB RME npegnaraerca

2 BUAa PyKOSITOK ynpaB/ieHns (CTaHAapTHas o [na RME Ha 2, 3, 4 byHKuiA, Korga NpuBoZ Bblk/toYa-
W ANVHHas). Tens MOTOPU3MPOBAaH VN HaXOANTCA C JIeBOVI CTOPOHBI
byHKLMM BbIK/THOYATENSA HArpy3K.

@ MOTOPU30BaHHBIi
NpUBOA

Ana Bcex gpyrux KOM6MHaUni GyHKLNIA
RME ana ynpaBneHus pacnpegenuresibHbiM
YCTPOIACTBOM A0CTaTOYHO CTaHAAPTHOM PyKO-
ATKN yNpaB/ieHuns.

KabenbHbIN oTCcek

O6opyaoBaHMe KabenbHOro oTceka

CtaHpapTHoe o6opyaoBaHue

+ [MepeaHsis ABepLa.

*  KpenneHus kabens.

o LUnHKM 3a3eMnieHns kabens.

[JononHutenbHoe o6opyaoBaHne
*  YcnneHHas gBepua kabenbHOro oTceka co CTOMKOCTbIO
K BHyTpeHHel gyre fo 20 kA, 0,5 cek, AFL (onuums).

Raaecaclcs-20 kB ' o A ¢ BIIOKMPOBKY, NpesoTBpaLLatoLLme 40CTyn B Kabe/bHbIi
’ OTCEK, EC/IN XNNbI Kabensi He 3a3eMeHbl.

*  BAIOKMPOBKM, NpeoTBPaLLaloLLe BKIIOUYEH e BbIKHO-
yaTens Harpysku (BblkatouaTens) npu oTKPLITOM Kabesb-
HOM OTceke.

* YrnybneHHblli KabenbHbI OTCeK AN YCTaHOBKM Orpa-
HUYMTens nepeHanpskeHms .

M YraybneHHblin kabenbHbIA 0TCeK He 0becneynBatoT CTOMKOCTb
K BHYTPeHHel ayre.

@ 32 RME | KomnoHeHTsl



BNoKMpoBKK

B kauecTBe 4OMNONHUTENLHOWN Mepbl 6€30NacHOCTH
pacnpegenutensHoe ycTpolicTBo RME MOXeT 6bITb
OCHaLLLeHO BPe3HbIMU KtoYamMu 415 6/10KMPOBOK
OLUMBOYHbIX orepaLuii. HanprMep, MOXHO 3anpeTuTb
AncTaHumMoHHoe ynpasneHne RME, koraa
KOMMYTaLMOHHbIA annapaT 3abioknposaH

B MOJIOXXEHUWN «OTK/THOUEHO»,

3almTa IMHNN BbiKOYaTenamm /
BblKKOUaTeNaMy Harpy3skm 630 A
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MonynepekpecTHas 6/10KMpPOBKa

3anpeLuaeT BK/OUEHME 3a3eMAIOLLEro
pasbeAVHUTENA Ha CTOPOHE HarpysKku
pacnpeyCcTpoiicTBa, Moka Ha CTOPOHE MUTaHUS
BbIK/ItOHaTE b He 3a6/10KMPOBaH B MOIOXEHNN
«OTKJ/TOUYEHO».
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KomnnekT 610kMpoBOK
Tnna R2

-------------------------------------

MepekpecTHas 6J10KMpPOBKa

3ar|peu.|,aeT BK/TOYEHWE 3a3eMNAKOLLIETO
pasbeagnHNTENA, NMOKa BbIK/IKOYaTENN Ha CTOPOHE
MUTaHUA N Harpy3kn He 3a6J'IOKI/IpOBaHbI B NMO/TOXEHUNN
«OTKJ/TOYEHO».

[O] [O} :«mou ;KoY

oTcyTCTBYET

@ 33 RME | KomnoHeHTb
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® rovTos
® HEMCNPABHOCTE

PeneHasa 3awmra
BMP3-60-VIP /NN MexaHOoTpoHMKA

BMP3-60-VIP HOBOe NoKo/eHVEe MUKPOMNPOLLECCOPHbIX
YCTPOMCTB pefleHON 3aLLmMThl, MOJHOCTLIO pa3paboTaHHoe
1 npounsBejeHHoe B Poccnn Ha 6ase HayuHO TexHn4eckoro
LeHTpa «MexaHoTpoHVKa». P3A cepun EMP3-60-VIP npu-
3BaHO 3amMeHNTb ceputo P3A VIP Ha bonee coBpemeHHoe
n addexkTMBHOE peLleHme.

YCTpONCTBO CO34aBanochb 1 MPOEKTNPOBaaOCh B paMKax
NIOKaNM3aLmm 31eKTPOHHON MPOMbILLAEHHOCT Poccum npu
y4acTum TpeboBaHWi 1 NOXeNaHuii KYeBbIX 3aKa34mKoB

CoBpeMeHHbIVi TepMyHan penenHon 3awmtsel BMP3-60-VIP
nponseogctsa HTLL «MexaHOTpoHMKa», He TpebyroLmnii
onepaTuBHOroO NUTaHKUA.

Mpy NPOEKTMPOBaHNUM YCTPOICTBA UCMONb30BaH YHUKab-
Hbli1 NOAXO0Z, B KOTOPOM OCHOBHOU yNop AenaeTcs Ha Koo-
nepaLmio C NPOV3BOACTBOM, T’MBKYHO METOANKY pa3paboTki,
0TKa3 OT NPOrpaMMHOro 06ecreyeHns Hegpy>KeCcTBEHHbIX
CTPaH ¥ akTyaNbHble MOTPEBHOCTY PbIHKA.

Bnarogaps rmbkoi norvke paboTbl U LUNPOKUM PYHKLIMO-
HaNbHbIM BO3MOXHOCTAM, BMP3-60-VIP npvMeH1M B camMbIx
Pa3fiNyHbIX 06NACTAX SHEPreTUKN.

CkavaTb
OOKYMEHTaL o

RME

0 -

AP

6EMP3-60-VIP

]

basoBas BepcuA

* BcTpoeHHbIV gucnnei

*  KHOMNKM MeHt Hasurauum +bnnHkepbi+CBeToanoabl

*  KoHTpOJb Lenu oTKAYeHUA

*  OcumnnorpadumpoBaHue

¢ TuTaHMe OT TpaHCcPOPMaTOpPOB ToKa

*  ONTUMM3NPOBaHHbIE MaccorabapuTHble XxapakTepu-
CTUKW W MPOYHBIN CTanbHOM Kopnyc

* TpsiMoOe BO3AeNCTBME HAa HA MASIOMOLLHbI
pacuenutens MiTOP

* TokoBble Bxogbl la/lb/Ic + 3lo

* [nTaHne oT baTapewn/BHeLLUHEro Moayns

PaCLLllllpeHHaﬂ Bepcunsa

*  [nckpeTHble BXoAbl/BbIXoAbl And TM

*  BHELWHW NCTOYHUK NUTaHNS

* TMoaaepxka npotokonos Modbus RTU/101/104/61850
¢ CMHXPOHM3aUWMs MO BpeMeHU

> OO0

SCADA / DMS
(M3K61850)


https://workspace.systeme.ru/s/Xbe4d4YjRgsZESB
https://workspace.systeme.ru/s/Xbe4d4YjRgsZESB

YKa3aTtenb TOKa KOPOTKOIo 3aMblKaHWA

[ns o6Hapy>XeHUs U NHANKAL MU TOKOB KOPOTKOro 3aMblKaHUWs B kKabenbHbix ceTax B RME ncnonb3sy-

I0TCA yKa3aTenun Toka KOpoTKOoro 3aMmbikaHms YTKS.

B RME MoOryT 6bI1Tb yCTaHOB/EHbI
cnepyrowye YTK3:

A-CTHAIJI K1 (M)

A-CurHan K1 (M) cocTouT 13 pernctpupytoLlero npnbopa,
Y BHELLHWX N3MepUTeNbHbIX AaTUMKOB. B KauecTse aart-
UYNKOB NCMONBL3YOTCA TPAHCPOPMATOPbI TOKa KabenbHOro
TVMa, yCTaHaBAVBaeMble Ha MOAHOCTLH N30/IMPOBAaHHbIN
Kabenb.

CpabaTbiBaHue Nprbopa 1 GrKcaLms aBapuv MPOUCXOANT
NPV KOPOTKMX 3aMblKaHUAX B KOHTPOAVPYEMO INHUN.
JaTunKm Toka KOPOTKOrO 3aMblKaHWUA HEMPEepPbIBHO KOHTPO-
NNPYIOT TOK B KaXA0M OTAe/IbHOM NPOBOAHNKe. B cnyyae
duKcaLmm aBapmm, COOTBETCTBYHOLLIEN TeKyLLIeMy YCTaHOB-
JIEHHOMY KpUTepuIo, Ha Npubope MexaHn4eckuii banHkep
nepeBOpaYBaeTCs APKOM CTOPOHON HaBepx. Kpome Toro,
cpabaTbiBaeT KOHTaKT yAa/eHHON MHANKaLMW.

MapameTpsbl 3HayeHue

Tunbl perucTprpyemMbix aBapuii

Tunbl rKCMpyeMmbIx aBapuii KopoTkue 3ambikaHus

O6Lee onncaHvne npubopos

Knacc HanpsixeHust 6-20 kB

BusyanbHasa nHankaumsa asapum MexaHuuecknin 6avHkep

NCTOYHMK NnTaHma Mojaya NuTaHWsA He TpebyeTcs

C6poc nHAaMKaLumn asapum BpyuHyto (NOBOPOT pyuKn NPOTVB YacoBOW CTPeNKM)
MpoBepka PyuHas (MOBOPOT py4KM MO HYacoBOW CTpenke)
HacTpoiika napameTpos PyuHas c nomoLLbto nepemMblyek
MapameTpbl

T & 400 A, 600 A, 800 A, 1000 A, BbIGMpaeTCs C NOMOLLIbIO MepeMblYKy
oK cpabaTbiBaHMA YCTPOMCTBa
(MpY NPOAOXUTENBHOCTI NpoTekaHnsa 4o 100 mc)
CpabatbiBaHue C yaepXaHnem CoCToAHNS
Tun pa6oTbl pene NMNyNbCHBIN pexunm cpabaTbiBaHMS (MPOAO/IKUTENBHOCTL MMybca < 100 Mc,
akTMBaums 4o 20 mc

apameTpsbl 3HaueHne

pene|7|Hb|e BbIX0Abl ANA Bblgayn CMTHaNoB B TENIEMETPUIHO.

KonuuyectBo BbIXOA0B 1
Tvn KOHTaKTa HopManbHO pasoMKHyTbIi
MakcmmanbHoe KOMMyTUpyemoe ~250B =308
HanpskeHne
AnvTenbHo JONYCTUMBINA TOK A, 1Anpu 30
He6onee B 0,25 Anpu 220 B
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A-CurHan KJ1 (4M)

A-CUTHAN KJ1 (4M) — 3T0 yHMBepcanbHOe yCTPOMCTBO
perucTpaumm n aHanmsa aBapuinHbIX NpoLeccos, cove-
Tawoulee B cebe GyHKLNN cenekTUBHOIo obHapyeHns
nospexaeHns kabensHom AnHMK. MNprbop nNpegHasHaveH
Ans obHapyxeHus dakTa 1 onpeseneHns HanpaBneHUs
MexdasHbIX KOPOTKUX 3aMblKaHU (MP3), ogHODa3HbIX
3aMblkaHuM Ha 3emto (033), onpegeneHvss Hanuuus /
OTCYTCTBUS HANPSKEHNA Ha KabeNbHbIX IVHUAX.

[ns npocMoTpa NnapaMeTpoB aBapuv UAW HACTPOKK NHAW-
KaTopa 1cnonb3yeTcs cneumansHoe KANeHTCKoe NporpaMm-
Hoe obecneyeHne AN NHTErpaLms B COBCTBEHHYIO cucTeMy
TenemexaHukm (gucnetyepmsaumm). MHpopmaums ot nHAW-
KaTopa MOXeT bbITb NepegaHa no npotokony MODBUS RTU.

MapameTpsbl 3HaueHue

TWNbl perucTprpyemMbIx aBapui

* NpeHTudmkaums 2-x 1 3-x pasHbix K3;
* OnpegeneHve HanpasieHNs Ha MeCTO 2-X 1 3-X paszHbix K3;
* WNaeHTudurkaums 2-x pasHoro K3 uepes 3emnio;
Tunel $pukKcnpyembix aBapuii * OnpefjeneHvie HanNpaBaeHUA Ha MecTo 2-X ¢pa3HbIx K3 uepes 3emsto;
° MaeHTndurkaums ogHodasHbIX (3aMblKaHWA Ha 3emto) 33;
* OnpegeneHue HanpasaeHnn 033
* Hanuune/oTcyTcTBME HaNPSDKEHWS

dukcauma aBapuii Npy BKIKOYEHUN TIMHUN la

CenekTMBHOCTb OnpegeneHne HanpasneHus nospexgeHns 033, K3
MUVHMManbHbBIN TOK HYJ1eBOW Noc/iefoBaTe/IbHOCTU A1 perncTpaunm 05A

033 !

O6uiee onncaHune npnbopos
Knacc HanpsixeHus 6-20 kB

B * XK wunHaunkartop;
n3yanbHas UHANKaUMA aBapmn « CBETOAMOAHAR MHAMKALMA

* [nuTaHve OT UCTOYHMKA OMepPaTUBHOrO TOKa C t06bIM
13 HanpsbxeHuid = 100 - 240 B (x10%),

* unnm ot cetn ~100 - 270 B,

° WAV NOCTOSHHOIO HaMpPsXXeHUs*:
A=9-18 B (HOMUH. 12 B);
B =18 - 36 B (HOMUH. 24 B);
C=36-72B (HOMUH. 48 B).

* [oTpebnsiemasi MOLHOCTb He 6onee 10 BT

NCTOYHMK NUTaHusA

* BHeluHel KOMaHAOMN;
C6poc nHAMKaLMy aBapum * o Taiimepy;
* KHonkoi Ha npubope

Cesi3b RS-485 npoTokon ceBasn MODBUS RTU

* Bu3yanbHblij;
KoHTponb cpabaTtbiBaHUS ° PeneiHbl BbIXOZ;

* MODBUS (RS-485)
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NHarkaTop nospexgaeHuii K1 6-35 KB cepnmnt Inbko-H-M
npeAHasHadeH 419 NPUMEHeHNs Ha OAHOXMNbHbLIX 1 MHO-
FOXWbHBIX Kabensx pagnanbHbIX IMHWIA C OAHOCTOPOHHUM
NUTaHNEM U Ha Pa3OMKHYTbIX KOJIbLIEBbIX TMHUSAX 6-35 KB.
JaTumnk 3aMbikaHns Ha 3emato (033), a Takxke gatyuunkum
MexPasHoro 3amblkaHus (K3) nogkno4aoTcs K OCHOBHOMY
610Ky NOCPeACTBOM ABYXWIBHOIo Kabens, 4to npegnona-
raet UX yCTaHOBKY MCK/IIOUUTENBHO Ha 3KPaHNPOBAHHOM
4aCTW BbICOKOBOJ/IbTHOIO Kabens, 4To obecneynBsaeT Npo-
CTOTY MOHTaXa 1 HeobxoAMMbIi ypOBeHb 3/1eKTpobeso-
nacHOCTW.

CneumanbHasa pa3bopHas KOHCTPYKLMS Kpenexa Bcex
[AaTUMKOB obieryaeT nx MoHTax 6e3 oTcoeanHeHUs kabe-
nen. NHankaTop dnbko-H-M nmeeT ABa peneiHbIX BbIXoga
ANS OTAENbHOM Mojaun CUrHana o 3aMblKaHUN Ha 3eMIIH0
1 Mexda3HOM 3aMbIKaHUN.

VimeeTcst BO3MOXHOCTb MOAK/IOYEHNS K MHAMKATOPY MO Npo-
Tokony Modbus, 4To N03BONSET YAaNEHHO KOHTPONIMPOBaTL
COCTOAHMSA YCTPOKCTBA W akTyaslbHble 3HaYeHNS Pa3HbIX
TOKOB, a TakXe M3MeHsATb NapameTpbl paboTbl MHAMKaTOpPA.

MNMuTaHne oCyLLLeCTBAAETCA OT BCTPOEHHON baTapeun ¢ 4niuv-
TeNbHbIM CPOKOM CYX6bI (40 9 NeT) 1 LUMPOKUM Temnepa-
TYPHbIM AnanasoHom (ot -60 C° go +85 C°) nan oT BHeLHero
NCTOYHMKA — COBCTBEHHbIX HYXA TI (0T ceTn nepemeH-
Horo 230 B nan ot cetn noctosiHHoro toka 12-110 B). Mpn
OTCYTCTBUW MUTAHNSA OT BHELLHEro UCTOYHMKA UHAMKATOP
paboTaeT ¢ coxpaHeHVeM NoAHOro GyHkLMoHana. [ns npoa-
NeHNsA CPoKa CyXbbl BCTPOEHHOW baTapen pekoMeHzyeTcs
OorpaHnunTL Bpems paboTel Mo npotokony Modbus npu
OTCYTCTBUM BHELUHEro NUTaHWA (4aHHOe BpeMs paboThbl
HacTpavBaeTca B MEHIO NHAMKAaToPa).

Mopapo6Has nHpopmaLmsa NprBeeHa B COOTBETCTBYHLLNX PyKOBOACTBaX MO 3KCMayaTaLum Ha yCTpoi-

CTBa MHAWKAaLIMN TOKOB KOPOTKOro 3aMblkaHus (YTK3).

RME | KomnoHeHTs
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MoOHTaX 1 npucoegmHeHumne

Pasmepsbl 11 yC/I0BUSE MOHTaXa

1-PYHKLMOHaNbHbIE MOHOB0KN =
2
4 e
I M T
L=572 =)
Sy s w2y )y 1142
NE D 135 L=572 | By
U
B L=572 703
[ L' = 472+30+30=532 437
DE D 135 L' = 572+30+30=632 |
B L' = 572+30+30=632
670 30 L 30
710 L —
2-QYHKUMOHaNbHble MOHO6/10KM A .
& °
R e = == [ | Lo te
NE DI, BI 180 L=829 SRR R
I 155 L=829 y i L ] naz
: i
703 T 1457145 | 107107 703
670 30 L 30
710 L
3-dyHKLMOHaNbHbIE MOHO6/10KM
I T e
L=1186 = = =
240 <4 o 4 a 1 o
NE IDI L=1186 = .t .t
IBI 250 L=1186 il b e
|| 1142
i L'=1186+30=1216 Il 1
240 . |
RE IDI L'=1186+30=1216 703 oo | it 703
IBI 250 L'=1186+30=1216
I L'=1186+30+30=1246 !
240
DE IDI L'=1186+30+30=1246
670 30 L 30
1BI 250 L'=1186+30+30=1246 210 v
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4-PYyHKLMNOHAIbHblIE MOHOG10KN

C, Kl 2] EREER Lol 2]
1[I 320 L=1619 T 4 = 3 = = =
g = o o
1] 330 L=1619
NE I1BI 330 L=1619 AU RS
BIBI 340 L=1619 A ! b
I 1
DIDI 340 L=1619 i 1
703 o« o 1451145 " | "07107 703
I 320 L'=1619+30=1649
1] 330 L'=1619+30=1649
RE IBI 330 L'=1619+30=1649
BIBI 340 L'=1619+30=1649 670 30 L 30
DIDI 340 L'=1619+30=1649 710 - t
I 320 L'=1619+30+30=1679
DE
DI 330 L'=1619+30+30=1679
PasmeLyeHune
KpenneHue k nony
RME kpenuTcsa Ha ABYX METaI/INYeCKNX YroaKax
C OTBEPCTUSMU ANS KPenieHUs:
*  Ha POBHOM MOy € KabenbHbIMW KaHanamu,
TpaHLWesMu;
* Ha 6eTOHHOM PyHAAMEHTE;
* Ha cToliKax.
CraHpapTHble RME 6e3 BO3MOXXHOCTU pacluupeHus (BUg CBepXxy)
1689 1256 899 642 1
H + 58 &d H
645 645 645 645
10,2
1563 1130 773 -—516 —~
4 GyHKLMOHaNbHBIX 6/10Ka 3 $pyHKUMOHaNbHbIX 610Ka 2 GYHKLMOHANBbHbIX 1 YHKLMOHANBHbIN
610Ka 610K

RME ¢ BO3MOXXHOCTbIO pacLUnpeHuns (BUg, CBepxy)

43
H o KonuuyectBo Tun oTAaenbHOro
o HH 6nokoB RE 6noka DE
RM6 - ctaHaapTHOE UCnosiHeHne
645
Tvn 1
©10,2 3 6noka
l Tvn 2
—_— ¢
Tun 1
4 6noka
G Tun 2

3 nan 4 GyHKLUMOHaNbHbIX 610Ka
C MOoJynem paclumpeHus

RME | MoHTax 1 npucoeanHeHmne
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1771 1645
1871 1745
2204 2078
2304 2178



KpenneHwue K cTeHe PaccTosiHme ao notonka

RME nmeeT gBa 0TBepCTUS, KOTOpble 0becneymBatoT Kpe- Ana NoACTaHUMIA, rae NCNoNb3yrTCa AepXaTenn Ans Npeso-

naeHne 610Ka Kak K CTeHe, Tak 1 K noJy. XpaHuTener, paccTosiH1e A0 NOTOKA AO/MKHO COCTaBAATb
MUHUMYM 1200 MM.

70 min.

1023 4 —

MoOHTaX MOHO6/10Ka C 3aL4MTO OT BO3AECTBUSA BHYTPEHHEN Ayri

Ecnn TpebyeTca ycTaHOBKa C 3aLLMTON OT BO34elCcTBUSA
BHYTPEHHEN Ayru, TO UCNOAb3yNTe cneayroLme cxembl.

OTBOA rasa B 3a4HI0H YacTb OTBO/, ra3oB B HUXHIOK YacTb
707" .
A
—/ —

)

[pumeyaHue. ObopydosaHue 0413 0meoda 20308 K 8eHMUAAYUOHHbIM 0MBepCmMuUsM U IKpaHaM
He 8xo0um & KoMn/aekm nocmaesku pacnpedenumensHozo ycmpolicmea. OHO ycmaHaenausa-
emcs Ucxo0s U3 Kaxo020 KOHKpPemHo20 CIy4as.

@« -



CTpouTenbHaga yacTtb

3alMTa IMHUK UAK TpaHchopmaTopa BbiKOHaTeeM

N3onauusa Ka6enb CeueHne (Mm?) | Paguyc nsrmnba BBog kabens yepes NnpMamMok BBoj Kabens yepes kabebHbIl KaHan
Kabens
P (BTbIYHOE) P (nog 60onT) P (BTbIYHOE) P (nop 6onT)
Cyxas nsonaumsa  OgHodas. y 150 500 400 400
185 -300 600 520 520
Tpexdas. y 150 550 660 660
185 650 770 770
EyMa)KHaﬂ OAHO¢83. Yy 150 500 580 580
mMacnonpo-
nuTaHHas 185 - 300 675 800 800
usonayma Tpexdas. y 95 635 750 750
150 - 300 835 970 970
\ 0'g auss o B'g
BBogHble Kabenn MoryT 6bITb ri =] r{ o r% =
e - —| e -
MPONOXKEHbI: = =
* B MpUAMKaX, KaHanax uam kopobax;
*  C/1eBO NIV NPaBO CTOPOHBbI. —
| <« 40 min. 70 min.
= 50 max. 80 max.
P P AN
R
40 min.
50 max. 90 min. »
Z/" 120 max.

rny6uHa npusamMka (P) ans RME 6e3 Liokons.

MpuMeyaHne rﬂy6\/\Ha MpuaMKa MOXeT ObITb yMeHblleHa, a MHOor4a npu AO6aBﬂ€HVW\ LloKO1A
HeO6XOﬂ,VIMOCTb B HEM OTnajaerT.
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[MpucoeanHeHne Kabenein

Bbl60op NPOXOAHbIX M30/1ATOPOB N ajanTepoB

* Mpodunb, KOHTaKTbl N pa3Mepbl KOHTaKT-
HbIX NaoLwaaokK nogknoyeHnsa RME onpe-
AeneHsbl ctaHgapToM M3K 60137.

Bce npoxoaHble N30N1ATOPbI N3 3NOKCUNA-
HOW CMOJIbl MPOXOAAT AV3eKTpUYeckmne

MCMNbITaHUSA NMPOMBILLJIEHHOW YacToTol
M UCMbITaHNSA Ha YaCTUYHbIE Pa3psAabl.

s [ANa fONTOCPOYHON ANINEKTPUYECKOA
NMPOYHOCTU HEO6XOANMO UCMO/IL30BaTb
N30/1pPOBaHHbIe KabebHble aganTepsi.

Tunbl NMPOXOAHbIX N30/IATOPOB

Tvnbl N POXOA4HbIX U30JIATOPOB

MpOX0AHbIE N30NATOPbI MPOBOAST TOK 13 HAPYXXHOM BO BHY-
TPEHHIOI0 YacTb 060104KM, 3aNONHEHHO 371erasoMm, 4To
obecneyrBaeT U30AALMIO MEXAY TOKOBEAYLLIMMM YacTAMM
1 KOPMyCOM.

B RME npvmeHsoT npoxoaHbie usonatopsl Tun C:
Tun C, 630 A: 20 kA 3 ¢ n 50 KA, nuk. (nog 6ot M16).

RME | MoHTax v npucoeanHeHne
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OnpegeneHne TUMNOB NPOXOAHOIO N30ATOPa

1 KabenbHoOro agantepa

TvN NPOXOAHOrO M30/ATOPa U kKabeNbHOro ajanTepa 3aBu-
CAT OT C/IeAYHOLLNX KpUTEPUEB:

MoHTax
*  HoMWHanbHbIV TOK NOAKAKOHAEMOro 060pyAOBaHUS:

200, 400, 630 A

*  Tok TepMmuyeckol cToikocTu 20 KA ans BelkitouaTenein/
BblK/tOYaTENen HarpysKkum

*  TaK Kak Ans KOMBMHaLMN BbIK/TOYaTeNs Harpysku ¢ npe-
JLOXpPaHMTeNneM ToK KOPOTKOro 3aMblKaHWsA OrpaHnydn-
BaeTCa NAaBKUM NpeAoxpaHuTesnem, To Heob6xoanm
NpoXoAHo nsonatop Tmna A (200 A)

*  MuHMManbHoe paccTosHMe Mexay ¢pasamu

*  Twn coeanHeHUs:
- BTbIYHOE: MHOTOKOHTAaKTHbI/ KO/IbLEBOW pasbem
- pasbemHoe: 601TOBOE COeAMHeHVe

*  Bbixoa: npamoli, yrnosoli (F-06pa3Hbliii, T-06pasHbIii)

Kabenb
*  HomuHanbHoe HanpsxeHune
- Kabenb
- ceTb
*  Martepuan xunbi:
- aNtOMUHUIA
- Mejb
* [lonepeuHoe ceueHne B MM2
* [AwnameTp $pasHo nsonsauymm
* Twun kabens:
- OAHOXW/bHbIN
- TPEeXXKWUbHbINA
*  Twun nsonayun:
- BO3JyLUHO-b6yMaxHas
- MacnonponuTaHHas bymaxHas
*  Twun skpaHa
* 0O6onouka

3Ta HdopMaLmsa JomKHa BbITb NpesocTaBieHa Ans Hanbo-
Jlee TOUHOrO onpeaeneHnst TUNa NPOXOAHOIo N30ASTOPA.
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MbI B couceTax

4 systemeelectric_official u youtube.com/c/SystemeElectric

“( vk.com/Systemeelectric g Systeme Electric

[NoapobHee o KOMNAHUN
www.systeme.ru

Hawwm 6peHAbl
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