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PEWWEHWNA 110 SALLUWNTE
OT UMITYJIBCHbBIX
MEPEHATIPSXEHNM

OB bEKTOB SHEPIETUKN

TunoBble peLeHnst OT UMMYbCHbBIX NePEeHanpsiXKeHnt Pa3nnyHbIx
06beKTOB aHepreTukn ¢ nomolpto Y3UIM cepun «PUD» paspabo-
TaHbl Ha OCHOBE Hay4YHO-TEXHUYECKOW JOKYMEHTaLMN 1 Hay4YHO-
nccnenoBaTenbeKmx paboT cnelmanMcToB KOMMaHMN.

B TMnoBbIX peweHusx Bbl HanpéTe:

o AKTYanIbHOCTb BOMPOCOB 3alLMThbl;

o O60CHOBaHVE NpumeHeHnsa Y3UIT;

e ANropuT™M BblGopa U MecTa ycTaHoBKM Y3UI cepumn «PUD»;

e [abGapUTHbIE pasMepbl Y CXeMbl MOAKOHEHUSI 3aLLUUTHbBIX
YCTPONCTB.

03HaKoMUTbCS C TUMOBbIMU peLleHnamu B hopmate PDF n DWG
A0S pasnnyHbIX OObEKTOB SHEPreTUKUN Bbl MOXETE, Nepeias
no COOTBeTCTBYOLLEMY QR-Ko4Yy.

ELé 6onblue TUNoBbIX
peLLeHnin ANsa 06bEKTOB
9HEpPreTMKM Bbl CMOXETE
HalTK, Nnepenaa

no QR-koay

oF

ATITOPUTMbIl BbIBEOPA
Y3WTI

YHUBepcabHble anropuTMbl Bbibopa Y3UT «PUD-9» padpaboTa-
Hbl Ha OCHOBE HOPMaTVBHO-TEXHNYECKON AOKYMEHTALMN C YHETOM
MHOroo6pasusi UCXOAHbIX AaHHbIX, U MPeAHasHauYeHbl 419 OTBETOB
Ha BOMPOCHI:

1. Kyaa noctasutb Y3WMM?
2. Kakoit knacc Y3WI Bbi6paTb?

3. Kakve napameTpbl Y3UI BbIOpaTh?

3aumTa cucTem
Hapy>XHOro
oCBeLlleHus

3almTa 6a30BbIX
CTaHLUMM
MOBWTbHOW CBA3U

3alnTa HU3KOBOBTHOIO
0b60opyaoBaHMs
nogctaHumm ¢ OPY 35 kB
N BblLLE

3awuTa
3N1EeKTPOYyCTaHOBOK
OBLLECTBEHHbIX 34aHNN
N UHONBUAYANbHbIX
KUMbIX JOMOB

O3HakoMUTbCA
C anropuTMamu Bbibopa
Y3WTIT Bbl MOXETE,

nepenasa no QR-kogy

www.streamer.ru



O cTpumep

COOEPXAHWE

061pme Bonpochl BbI6EOPa U MPUMEHEHMS YT ... 5
MpuHLMN BbIGopa Y3 C MOMOLLBFO @NMTFOPUTMOB .....eeveeieeiiiceci ettt 14
Kak BbIMONHAETCA OLEHKA BEMMYNHBI BOBAENACTBUIS ... 16
Kak Bbl6npaeTcs cxeMa MOAKIKOUMEHNT Y BT ..o 18
Mpumep BbIGOPE YN ANA OFBEKTA ABC ... oo 20
AnropuT™M A. Bbi6op Y3 nepBoit cTyneHn (3atmTa BPY, TPLLL ..o 21
Anroput™ B. Bbi6op Y3WI Ansa 3aLinTbl OT HaBeAEHHbIX MEPEHAMPAMKEHNA .......ovovveriiiririiiieieisieeeeeiens 24
Anroput™ C. Bbi6op Y3WIT ans 3aLimTbl 060pyA0BaHUSA Y MOTHNUEOTBOAOB ... 26
AnroputMm D. BbiGop Y3WIM BTOpO#t 1 TpeTbel CTyneHen (KaCKaAHaN 3aLUMTA) ......ov.rvrereeeeeeeeeenrees 28
CTPYKTYpa YCNOBHOIO O603HAUEHMUA YBUITT ..o 30
KOHCTRYKUMA YBUITT oo 31
CXEMbBI MOLKITFOUEHUIS Y BTt e et e e e e e e e e oo 32
VBUITT KITACCE L. 36
VBT KIACCA Il .o 38
Y3UM Knacca I+11 A5 CUCTEM MOCTOSHHOTO TOKA ... v veeeeeeeeeseeeeseeeeeeeseeessseesssesssesseessesseeesseessseesseesseesseeseeenees 48
VBT KITACCA 1| ..o 49
Y3WI knacca |l AAs CUCTEM MOCTOAHHOTO TOKA .......vveeieeeeeee oot 55
YBUIMT KNACCA Il oo 56
VBUITT KITACCE 1 ..o 58
Y3 ANA MHDOPMELIMOHHBIX CUCTEM. ... oovooeeee oo 60
Y3 B 3aLLMUTHOM 060104Ke Ceput PUD-OK M PUD-UAK ..o 66
CvicTema ynpaBieHNs OCBELLEHNEM C MOSTHUESALLIATOMN ....oo.. oo 67
Awmk pacnpegenuTentHbli ¢ YSUTM ceprt AP-PUD ... 70
VIHDOPMALIA LITIA BEKABA......oo...oooooooe oo 72

AO «HIMO «CTpumep» © 2022



KATAJIOI" 2022

CTpuMep N3BECTEH Ha pblHKE MOJSIHKE3aLLnTbl ¢ 1996 roaa 1 Ha Te-
KYLLM MOMEHT ABMISIETCH IMAEPOM MO BHEAPEHWIO YCTPONCTB
MOHMe3aLmTbl BT 6 — 35 KB B Poccun. KomnaHnusa umeeT npea-
CTaBUTeNbCTBA B 4 cTpaHax muvpa (Lseiuapus, Kutai, MHaoHesns,
9KBazop), a pa3psiaHuKkK CTprMepa 3almiiaroT BT B 25 cTpaHax.
B akTBe koMmnaHum 120 naTeHTOB 1 CBUAETENBLCTB Ha TOBap-

Hble 3HaKK, 7 POCCUNCKUX 1 5 eBPa3UNCKNX NMaTEHTHbIX 3aABOK,

22 nHocTpaHHble 3aasku. C 2013 roga CTpuMep akTUBHO BbIXOLUT
Ha pbIHOK KnTas — 6b11 OTKpbIT oduc B NekrHe, obopMneHbl nap-
THEPCKME OTHOLLEHUA C BEAYLLMMY MOCTaBLUMKaMN SHEPreTuye-
CKOW NPOAYKLMW, OCHOBaHbl COBMECTHbIE MpeanpuaTud. [1na aToro
pblHKa 6bl1a Co3AaHa cneumnanbHaa NpoayKToBas NHENKa.

Ha Tekywmit MomeHT B CTprMepe cchopmmpoBanach koMaHaa
yccnefoBaTenei 1 paspaboTynKoB, o6agarollasn yHUKanbHbIMM
KOMMeTEHUMAMU B 0611aCTH BHELLHEN MOMTHUE3ALLNTBI.

PacluvpeHve npoayKToBON NnMHENKN CTprMepa B CTOPOHY BHY-
TPeHHel MoHNe3alLMTbl CTano 3aKOHOMEPHbBIM 3TanoM Pa3BUTUS
KoMnaHun. CosaaHne HoBbIX MPOAYKTOB AN 3aLUMTbI HU3KOBOSLT-
HbIX CETEN OTBEYaET Kak MOTPEBHOCTAM PbiHKa B OpraHun3aumum
KOMIMIEKCHOWM MOSTHUESALLNTbI OOBEKTOB, TaK 1 BOBMOXHOCTAM
KOMMaHW1 NPeANoXnTb Ka4eCTBEHHbIE YCTPOMCTBA 3aLLUMTbI

OT UMNY/bCHbIX NepeHanpsikeHuit (Y3WI) no KOHKYpeHTOCMoco6-
HOW UeHe. MpoayKumsa pa3pabaTbiBaeTcs, COBUPAETCS U MPOXOANT
KOHTPOJIb KayecTBa Ha CO6CTBEHHOM Npon3BoacTBe CTpumep

B CaHKT-TNeTepbypre, a KOMMIEKTYHOLLME NPOU3BOAATCS Ha CO-
BMECTHOM MpeanpuaTuy B Kntae. Paboune anemMeHTbl (BapucTopb!
1 pa3psaHnki) npoxoasT 100% BXOAHOM KOHTPOsb. OcyLLecTBS-
€TCS NPOBEPKA NEKTPUYECKMX XapaKTEPUCTUK BCEN OTMYCKaeMON
NPOAYKLMN.

Mpwv paspaboTtke 1 n3rotosneHun Y3WI B MOAHON Mepe NCnosb-
3yroTcA nMetoLLnecst y CTprMepa Hay4HO-TEXHUYEeCKe HapaboTKu
1 OMbIT HOPMaTUBHO-METOANYECKOrO COMPOBOXAEHWS, UCMbITa-
TefbHble YCTaHOBKYM, MPOV3BOACTBEHHbIE MOLLHOCTW. Takow Noj-
X0f} NO3BONSET 06eCNeYnTb BbICOKOE KaYeCTBO M rapaHTUpOBaTh
[OCTYMHYIO CTOMMOCTb TEXHUYECKMX PELLEHWI NO 3aLumTe

OT VIMNY/bCHbIX NEPEHANPSXKEHN.

INpv HEO6XOAMMOCTY creunanvcTbl CTpyMepa BbIMOMHAT OLEHKY
371eKTPOMarHnTHo 06¢cTaHoBKM (AMO) Ha 3aLLmLLaeMoM 06 beKTe
[N 060CHOBaHWs TpebyeMbIx xapakTepucTuk Y3 n ontvmarns-
HOW CXeMbI X YCTaHOBKM. 3TO rapaHTUpyeT nprmeHeHvie Y3

B 06beMe, HEOBXOAVMOM U IOCTAaTOYHOM AJisi KOMMIEKCHOM 3aLLiy-
Tbl OT MePeHanpsKeHi ¢ y4eTOM ApYriiX MepornpuUsTUiA, Hanpas-
JIeHHbIX Ha 06ecrneveHne aNeKTPOMarHUTHON COBMECTUMOCTY.

www.streamer.ru



BBEAEHVE

MonHus aBnseTcst Hanbonee MOLLHbIM eCTECTBEHHbIM MCTOYHMKOM
3/1eKTPOMarHnUTHbIX BO3MyLLI,eHVIl7I. BonblwmHCTBO 34aHMN, COOopyXxe-
HU 1 X BHYTpEHHEE oéopyﬂ,osaHme TaK UK MHave 06beNHEHDI
Mexay co60i — KabenbHbIMK KOMMYHUKaUnAaMKn, BOAOMNPOBOAHbI-
MU pr6aMl/I, 4Yepes CUCTEMY 3a3eMJIeHNAa N T.4. HOSTOMy MOJTHNA

1 CBA3AHHbIE C Hel S/IEKTPOMArHUTHbIE NOJIA OKa3blBakOT CUJIbHOE
B/IAHME He TO/IbKO Ha SJ'IeKTpOO60pyLlOBaHMe Mopa>KeHHOoro 06bek-
Ta, HO U Ha O60py,CI,OBaHVIe, pasmMelleHHoe no6ansocTy.

B ropofickmx ycnoBusix yaap MOMHWM Hanbosee BepOATEH B IMHIN
3/1eKTponepeaaYy, BbilKM COTOBOM CBA3K, TPYBbI MPOMBbILLINIEHHbIX
NpeanpusTUiA, OTAENbHO CTOALLME BbICOKME 3[aHWS U MayTbl OC-
BelleHns. OIHaKO BOMPOCHI MOMHUESALLMTbI aKTyasbHbl U 1St K-
NbIX 1 ODUCHBIX 3[aHNI YMEPEHHOM BbICOTbI.

CylLiecTBYeT MHEHWE, 4TO ANA 60pbObl C NepeHanpPsIXKEHNIMIU NpK
yAapax MOMHUW AOCTAaTOYHO HaNM4us YCUAEHHOrO 3a3eMAto-
wero ycTtpolicTea (3Y). OfHako Hanbonee pacnpocTpaHeHHbIMK
ABNAIOTCH MHAYKTMPOBAHHbIE NepeHanpsiXXeHns, TO eCTb CBS3aH-
Hble He C MPOHMKHOBEHWEeM Toka MOMHUK Yepes 3Y, a ¢ pacnpo-
CTpaHeHVeM NoMex Yepes aneKTpoMarHuTHoe none. MIMeHHo

B pesynbraTte BO3AeNCTBUSA MHAYKTUPOBAHHBIX NepeHanpsiKeHuni
HepeaKo NOBpex4aeTcst OKOHeYHOe 060pyAOBaHMe, NOAKNOYEHHOE
K NPOTSXKEHHBIM KabeNbHbIM IMHUAM, MPOXOAALLMM NO6AN30CTU
OT MOJIHNEOTBOAOB.

OCHOBHbIM CMOCOB0M 3aLLMTbl OKOHEYHOTO 31eKTPO0BOPYAOBAHMS
obbeKTa ABNAETCA NPUMEHEHME YCTPOWCTB 3aLUMTbl OT UMMY/b-
CHbIX nepeHanpsxeHnii (Y3WI). Oco6eHHO akTyanbHO MPUMEHEHNE
Y3WI B Tex cnyyasx, Korga Takne MeponpusaTus, Kak akpaHMpoBa-
HWe, 3a3eMJIEHVE 1 T.M., OKa3bIBAtOTCA HELOCTATOYHO A hEKTVBHbI-
MW, CIIMLLKOM 3aTPaTHbIMU NN TEXHUYECKN HepeannsyemMbIMu.

YCTpOWCTBa 3alMThl OT UMMYNbCHbBIX NepeHanpsixXeHniA, cornac-
HO OCT IEC 61643-11-2013, npeaHa3HaveHbl 4151 OrpaHnyeHns

nepexofHbIX NepeHanpsiXXeHnii 1 oTBoAa UMNyNbCoB Toka. Y3UT
COAepKaT, Mo KpanHe Mepe, OANH HENMHENHbBIA SNTEMEHT.

Y3WIM 3amLLaeT y4acToK CeTH OrpaHNYeHHOM AMMHbI, KOTopast
onpefenseTcs napamMeTpamu BOSHbI BO3AENCTBYHOLLErO nepeHa-
NPSKEHNS U TUMOM KabenbHON NNMHUN.

Nmnynsc OrpaHuyeHne
7 nepeHanps>xeHuns

(A,
Q :

B kakux cnyyaax npumensetcsa Y3WIM? Takune cuTyaumm BOSHUKAKOT
BCerfa, Koraa CeTb CBA3bIBAET UCTOYHUK NepeHanpsidxKeHuni 1 no-
MEXOBOCMPUUMUMBOE 060PYAOBaHME (KOMMBIOTEPHYHO TEXHUKY,
CUCTeMbI yrpaBneHus, BuaeoHabntoaeHns v T.n.). 06a3atensHo
Heo6XxoaMMO NpuMeHaTb Y3WIM ans 3aumTbl pasMeLleHHOro

Ha KOHCTPYKLMSIX C MOSTHMEOTBOAAMM NMPOXKEKTOPHOrO 060PYA0Ba-
HWA, CUCTEM BEHTUASLMM 1 BUAEOHAONOAEHNS Ha KPOBNAX 3AaHNUI.

AO «HIMO «CTpumep» © 2022
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Y3WMM asnsetca ahdeKTUBHbIM pelleHnemM B crydae BO3HUKHOBE-
HVA KaK MonepeYHbIX MOMEX, BO3HMKAIOLLMX MeXAY MpoBOAaMY,
TaK 1 NPOAOIbHbIX MOMEX, BO3HUKAIOLLMX MeXY KaxAbIM Npo-
BOIOM 1 3eMfiei. A BO3MOXXHOCTb 3aLLUMTUTb C MOMOLLIbHO OAHOrO
Y3WI cpady HECKONBbKO NPUCOEANHEHMI AeNaeT NPUMEHEHME STUX
YCTPOVCTB O60CHOBAHHbIM 1 NMPUBEKaTENbHbIM He TOMbKO C TeX-
HUYECKOM, HO 1 C BKOHOMMWYECKOW TOUKM 3PEHMS.

HopmMaTrBHOE CONPOBOXAEHME
npumeHeHnsa Y31

O6LLme BONPOCHI MONHWE3aLLMTbl PACCMOTPEHbI B YETbIPEX CTaH-
naptax M3K cepun TOCT P M3K 62305:2010 «3alyuta OT yaapa
MOJTHWUW», YCTaHABANBAIOLLIMX MPUHLMMbBI 3aLLUMTEI OT MOHWK 34a-
HUI, COOPYXXEHWUI N UX MHXXEHEPHbIX CeTel. B cTaHAapTe BBOAUTCA
MOHATWE 30H 3aLUMTbI OT MOJTHUW, KOTOPOE NOCTENEHHO BHEAPAET-
CA 1 B POCCUICKYHO MNPAKTUKY NPOEKTUPOBaHNSA CUCTEM BHELLHEN
1 BHYTPEHHE MOTHNE3ALLUMNTDI.

Tak, 30HHOW KOHLENLMMN MONHMESaLLMTDI yaenaeTcs 60nbLioe
BHUMaHKMe B CO-15334.21.122-2003 «/HCTpYKLMSA NO yCTPOUCTBY
MOJTHVESALLNTbI 3AaHNIN, COOPYXEHUI U MPOMBbILLIEHHBIX KOMMY-
HUKaLKi». B aToM flokymMeHTe Y3UTT (ucnonbayeTtcst abépesuaTtypa
Y3r1) paccMaTpvBaeTCs B Ka4eCTBE OAHOIO U3 MEPONPUATHIA

MO OrPaHNYEHNIO NEePEHanPSKEHNN.

3alumMTa aNeKTPUYECKUX 1 ANEKTPOHHbBIX CUCTEM BHYTPU 3Aa-

HUS OT 3NEKTPOMArHUTHbBIX UMMYAbCHbBIX BO3AEACTBUA MOMHUN,

B T.4. ¢ nomoLbto Y3 (Mcnonbayetcs cokpatlerne SPD —
Surge Protection Device), paccMoTpeHa B 4-i YacTu cTaHaapTa

- MOK 62305-4. B cTaHfapTe coaep>xntca MHGopmaums ans
NPOEKTUPOBAHWSA, MOHTaXa, 06CNY>KMBAHWSA W UCTIbITaHU CUCTEM
3aLUMTbI, NpeAHa3HaYeHHbIX 415 YMEHbLUEHWUA PUCKa MOBPEX-
[leHVI YyBCTBUTENBHOMO 060PYA0BAHNSA 3NEKTPOMArHUTHBIMM
BO3AENCTBUAMMU MONHUN.

Bonpocsbl ncnbitanns v npuMmeHenns Y 3UIM nsnoxeHbl B cepmm
ctaHaaptoB MOK — [EC 61643. [pUMEHNUTENBHO K YCTPONCTBaM
3aLUMTbI CUMOBbIX Lienel 1 anekTpoobopyL0BaHNsA NepeMeHHOro
Toka YacTtoToi 50/60 'y Ao 1000 B (nocTosiHHoro Toka Ao 1500 B)
Ha TeKyLUM MOMEHT aKTyalbHbl CnefytoLine CTan4apTbl Cepum:

1. TOCT P M3K 61643-12-2011 «YcTponCcTBa 3aLluThl OT UMMYSb-
CHbIX MepeHanpsaxXeHn HU3KOBOSIbTHbIE. HacTb 12. YCTponcTBa
3aLUMTbI OT UMMYNbCHbIX NEPEHANPAXKEHNA B HU3KOBOSBTHbBIX
CWOBbIX pacnpefenuTeNibHbIx cuctemax. MNpuHumMnbl Boibopa

1 NPUMEHEHNS», ONMCHIBAET NMPUHLMMbI BbIGOPa, pasdMeLleHys

1 KoopanHauum Y3WTT.

2.TOCT P M3OK 61643-11-2013 «YcTpoicTBa 3alLMTbl OT NepeHa-
NPSXEHN HU3KOBObBTHbIE. HacTb 11. YCTponCTBa 3alnTbl OT UM-
NYbCHbBIX NepeHanpsiXKeHNn, NOACOeANHEHHbIE K HU3KOBOSbT-
HbIM CMCTEMaM pacnpefenenns 31eKTposHeprum. TpeboBaHuA

1N METO[Ibl UCMbITaHW», yCTaHaBNMBAET paboune XapakTepuUCTUKK,
CTaHOapTHblE METOAbI MCMbITaHNA N HOMUHA bHbIE MapaMeTpbl
Y3WM.

MpYMeHUTENBHO K YCTPOCTBAaM 3allUTbl CUCTEM TENEKOMMY-
HMKaUMW 1 CUrHaNn3aummn, HanpuMmep, Lenei nepefayn AaHHbIX,
rONI0COBOW CBA3WN U aBapUMHOWM CUrHaNM3aumnm Ha TekyLLnA MOMEHT
[EeVCTBYIOT creflytoLne CTan4apTbl Cepun:

1. TOCT IEC 61643-21-2014 «YCTpoOCTBa 3aLUMTbl OT NepeHanps-
>KEHU HU3KOBOJbTHbIE. HacTb 21. YCTponcTBa 3almnThbl OT ne-
peHanps>KeHnI, NOACOEANHEHHbIE K TENEKOMMYHUKALMOHHbIM

N CUrHaNM3aLUMOHHbBIM ceTAM. TpeboBaHNA K aKCMyaTaUoHHbIM
XapaKTePUCTUKAM N METO/bI UCMbITaHWn» pernaMmeHTvpyeT Tpebo-
BaHWA K UCMbITaHUAM MHHOOPMaLMOHHBbIX Y3UI.

2. C2015r. peitctByeT cTangapT MOK IEC 61643-22:2015 «YcTpoit-
CTBa 3alLUMTbI OT NepeHanpPsHXKeHNN HU3KOBOMBbTHbIE. HacTb 22.
YCTpOWCTBa 3alUMThl OT NepeHanpsiKeHnI, NOACOeANHEHHDIE K Ce-
TAM CUrHanM3auum 1 cBsau. MpuHLUMNLI BbIGOPa U MPUMEHEHNSAY,
He rapMOHM3MPOBaHHbIN NMoka ¢ cuctemoin OCT P,

B 2022 r. 6yayT BBeAeHbl HOBble CTaHAapTbl cepun - FOCT IEC
61643-31 1 61643-32, NocBsiLLeHHble TpeboBaHUSIM K MeTofaM
MCMbITaHWI U NpUHUMNaM Bbl6opa 1 npumMeHeHnst Y3, npeaHa-
3HaYeHHbIX A9 3alWWTbl HOTOSNEKTPUYECKNX CUCTEM.

B 2015 r. aktyanuaumposaH FOCT P 50571.5.53-2013 «3neKkTpoycTa-
HOBKM H3KOBONbTHbIE. YacTb 5-53. BbIGOp M MOHTaX 31eKTPoo-
6opyaoBaHus. OTaeNeHve, KOMMYTaLWs U ynpaBfeHne», KOTopbli
yCTaHaBNMBaET 06LLMe TpeboBaHMSA K DYHKLUMAM OTAENEHWS,
KOMMYyTaLWN 1 yNpaBneHns HN3KOBOBbTHbIX 3/1eKTPOYCTaHOBOK.
MpuMeHuTeNbHO K Y3 (ncnonbayeTtes cokpalleHue Y3M) cuctem
31EKTPONUTaHUS NEPEMEHHOIO TOKa NPUBOASTCS TPEGOBAHMS

K BbIGOPY, MOHTaXYy 1 CXEMOTEXHUKE YCTPOICTB B 3aBUCUMOCTH

OT KOHMUWrypauum 1 napameTpoB 3alLLmLLaeMONn CeTw.

YKasaHusa no npumeHenHnto Y3UMI B 3aBUCMMOCTH OT KaTeropum
MNMMY/IbCHOWM CTOMKOCTN 060PYAOBaHMSA U C Y4EeTOM pacyeTHOro
ypOBHst pucka cofepkatca B [OCT P 50571.4.44-2019 «3nekTpo-
YCTaHOBKM HWU3KOBOSMbTHbIE. HYacTb 4.44. 3awmTa Ana obecneye-
HKA 6e30MacHOCTW. 3alluyTa OT Pe3KMUX OTKOHEHW HanpsXKeHNS
N 3NEKTPOMArHUTHbBIX BO3MYLLEHWIN».

[[OCT P 55630-2013 «[1epeHanpsxeHns UMnynbCHble 1 3allmTa
OT NepeHanpsiXXeHWn B HU3KOBOBbTHbIX CUCTEMaX MEPEMEHHOTO
Toka. O6LLMe NONOXKEHNA» pacCMaTPUBAET MexaHN3Mbl BO3HVIK-
HOBEHWSA 1 YPOBHW UMMY IbCHbIX MEPEHanpsiKeHni, a Takxxe BeCb
KOMIMMEKC BOMPOCOB, CBA3AHHbIX C MpUMeHeHnem Y 3.

OTpacnesble cTaHapTbl Ha npuMeHerne Y3UI B koMnnekce
MEPONPUATUIA N0 06ECNEYEHNIO HOPMATUBHOWN 3/1eKTPOMarHuT-
Hol o6¢cTaHoBKM pa3paboTaHbl [MAO «PocceTun», OAO «PXX/1»,
MAO «lasznpomy, MAO «TpaHCHeMTb».
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30HHasa KoHUeNUMa MOosTHMe3aWmnTbl

/— KOHCTpyKUMK, onpeaenstolime rpanHmLbl 3oHbl 1 N

/— 30Ha 3allnTbl 2 CTyNeHn

CepBepHas

SKBUNOTEHUMaNbHasA
LUMHa Ha rpaHuLe
mMexay M 331 1nM33 2

CoenHUTENBbHbIN

O cTpumep

/— MonHneoTBoa AN

/_ SKBVII'IOTGHLI,I/IaJ'IbHaFI
LLMHa Ha r'paHnLe Mexay
M33 0x (M33 0s) 1 M33 1

KabenbHble KOMMYHMKauunmn

3aLLUMTHbIA MPOBOAHMK

Puc 1. [pyMeHeHne 30HHOM KOHLIENLMIU MOMHUe3aLLWTbI 06beKTa

30HHas KOHLEeNUMA MONTHMESALLMTbI ABAAETCS ONTUMAbHBIM
peLUeHNEM C TOYKM 3PEHNSI EANHCTBA NOAXOA0B K 06ecneqeHmto
HaZEXHOW MOSTHME3aLLMTbI Pa3nyHbIX 06beKToB. OBLLMIA MPUHLMN
3aLUMTbl OCHOBbLIBAETCA Ha CO3[aHMN BHYTPY UCCNeLyemMoro
06beKTa 30H, KOTOPbIE OTIMYAKOTCS CTENEHBIO MOABEPXKEHHOCTY
YCTPOMCTB BO3AENCTBUIO:

© HaNpsHKEHNI 1 MMMNYNbCHbIX TOKOB, BO3HMKAKOLWNX B 9/1EKTPOS-
HepreTUYeCKON CETU HU3KOTO HaMpPsXKeHUs;

. Haﬂpﬂ)KeHl/IPI N UMMNYNbCHbIX TOKOB, BO3HMKAKLMX B CUCTEMAX
nepegadun cMrHanos;

© IMMY/IbCHOIO 9M1EKTPOMArHUTHOMO Nosist (HeMocpeacTBEHHOE BO3-
[ieliCTBME Ha 060pYOBaHVe 1 KaberbHble KOMMYHMKALMUK).

B 061beKTe, pasfeneHHoOM Ha 30Hbl, NPy Nepexofe 13 0fHOM 30Hbl
B APYrytO NPOVCXOAWT OrpaHnYeHne NMKOBbIX BEMUMH NepeHa-
NPSXXEHWNI, BO3HMKAIOLLIMX B CUCTEMAX HU3KOIO HaMPsSKEHWS,

1 MMNYNbCOB 9M1EKTPOMArHWTHOrO MO O YPOBHEW, AOMYCTUMbIX
B KOHKPETHOW 30HE. B NPUHATBLIX 0603HaYeHUsIX 30HbI C Hanbob-
LUMM pUCKOM 0603HayeHbl Kak 30HbI 0A 1 OB. MocneaytoLume
30Hbl 0603HaYatoTCs Homepamn 1, 2 ... HYeM Bblille HOMepP 30HbI,
TeM HWKe 3HaYeHWs JOMYCTUMbIX YPOBHEN MMMYNbCHbIX NepeHa-
MPSPKEHNI 1 MOMEX.

KOoHLenLmsa 30HMPOBaHNA MPUMEHNMA K TFO60MY 06bEKTY, KOTO-
pbllA pacCMaTPUBAETCSA C TOYKM 3PEHUSA BbIMOMHEHUA MOHNESE-
WATBI.

3oHa 0A: 3oHa BHeLLHeN cpefbl 06beKTa, BCe TOUYKMU KOTOPOW MO-
ryT NMofBEpraThbCsa BO3AENCTBUIO MPSIMOTo yAapa MOfHUM (MMEeTb

AO «HIMO «CT1pumep» © 2022

CuctemMa 3alMTHOrO 3a3eMsIeHNd

HeI'IOCpe,EI,CTBeHHbIVI KOHTaKT C KaHasloM MOﬂHl/II/I) M BO3HMKatroLLero
Nnpy 3TOM SNEKTPOMArHUTHOIO MOoJIA.

3o0Ha 0B: 3oHa BHellHel cpefibl 06bekTa, TOUKN KOTOPOI He Nof-
BepratoTcs BO3eiCTBUIO NPAMOro yaapa MonHum (MYM), Tak kak
HaxoAsTCs B NPOCTPAHCTBE, 3aLLUMLLEHHOM CUCTEMON BHELLHEN
MOJTHMe3aWmTbl. OAHAKO B AaHHOM 30He UMEeeTCs BO3AENCTBME
HeocnabneHHOro 3/1eKTPOMarHUTHOro Mons.

30Ha 1: BHyTpeHHASA 30Ha 06beKTa, TOUKM KOTOPOW He NoABep-
rakoTCs BO3AEMCTBUIO NPAMOro yaapa MOIHWMN. B 3ToI 30He TOKM
BO BCEX TOKOMPOBOAALLMX HaCTAX MMEIOT 3HaYUTENBHO MeHbLLIee
3HayeHue No cpaBHeHnto ¢ 3oHamu OA 1 0B. 3nekTpomMarHutHoe
none TaKkXKe CHKEHO 3a CHET SKPAHMPYHOLLWIX CBONCTB KOHCTPYK-
Lmit. 9TO 30Ha, OrpaHNYEHHas KakMM-IMBO 3KPaHOM, Yallle Bcero
— CTPOWTENbHBIMU KOHCTPYKUMSIMU (CTEHaMW) 3AaHWs, FAe BO3-
MOXHbI TOMIbKO TOKM OT MHAYKTVPOBAHHbIX NepeHanpsixXeHni nam
HaBOAMMbIE OT TOKOB, MPOTEKAOLLMX OT yAapa MOMHUM B CUCTEME
«MOJTHUENPUEMHWMK-TOKOOTBOZ- 3a3eMIIEHNEY.

Mocnepyiouue 30HbI (30Ha 2, U T.A.). KOMMYECTBO 30H MOXKET
ObITb NtO6bIM. TEOPETUYECKH, KaXKA0e NOMeLLeHne B 3AaHn
MOXET pacCMaTpmBaTbCs C TOYKM 3peHUs OTAE/TbHOW 30HbI MOJST-
HVesalmMTbl. Ha rpaHuLie KaXko 30HbI oKHa 6bITb cenaHa
CYCTeMa ypaBHMBaHWUS MOTEHLMAOB ¥ OFpaHNYeHO nepeHanpsxe-
HMEe C MOMOLLbHO YCTPOWCTB 3aLUMTbI.

Ecnum TpebyeTca fAanbHeillee orpaHuieHne MMMyIbCHOMo nepeHa-
NPSXKEHNSA UM SNEKTPOMArHUTHOMO MOMA B MeCTax pasMelLieHns
YyBCTBUTENbHOrO 060PYA0BaHMSA, TO HEOBXOAMMO MPEeAYCMOTPETb
nocneayroLLme 30HbI 3aLMTbl. [JoNyCTUMbIE 3HaYeHUA BO3aei-
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CTBYHOLLMX NapaMeTpoB AN NMOCAeayoLMX 30H ONpeaensoTes
Tpe6oBaHUAMM MO OrPaHNYEHNIO BHELLIHMX BO3AENCTBII, BNIUSHO-
LLIMX Ha 3alLMLLaeMyto CUCTEMY.

CyLLiecTByeT 0bLLee NpaBno, Mo KOTOPOMY C YBENMYEHEM HOMepa
3aLLUMTHON 30HbI YMEHbLIAETCS BAMSIHIE 3/1EKTPOMArHUTHOMO

nons 1 UMMNYbCOB ToKa. Ha rpaHmuax pasgena oTaebHbIX 30H
HeoBXoAMMO 06ecrednTb NPUCOeMHEHNE K CUCTEME YpaBHUBa-
HUS NOTEHUMANOB BCEX METANINMYECKUX 3/IEMEHTOB KOHCTPYKLINN,
3KpaHHbIX 060s104eK, KabeNlbHbIX JIOTKOB U .M.

PaspneneHne o6bekTa Ha yCNOBHble 30HbI MO3BOJIAET Ha Npak-
TVKe 3 heKTUBHO pellaTb BOMPOChI 3alUTbl CETEN 3NeKTPO-
nuTaHnsa go 1000 B, nuHwmiA cBSI3K, Nepeaaydn AaHHbIX, KOMMbO-
TEPHbIX CETEN U APYTMX KOMMYHUKALMIA, BXOAALMX B OOBEKT,

C NMOMOLLIO MPUMEHEHNS YCTPOMCTB 3aLUMTbl OT UMNYNbCHbBIX
nepeHanpsKeHun.

TpeboBaHusa K Y3

OcHoBHoe TpeboBaHue K Y3WI — orpaHnyeHne HanpsKeHns

Ha BxOfe 3all1LlaemMoro annapata Uimn B 3/1eKTPUYECKOi Lenm

110 6€30MaCHOr0 YPOBHS C HY>KHbIM BbICTPOAENCTBMEM (COM3MEPH-
MbIM CO CKOPOCTbIO HapacTaHUs rPO30BOro UMMybca nepeHanps-
KeHus, T.e. He Huxke 100 He). [pyrvie Tpe6oBaHus K yCTpoicTBam
3aLWKMTbl HOPMYANPYIOTCS CReayHoLLIMM 06Pa3oM:

o PYHKLMOHaNbHaaA COBMECTVMOCTb C 3aLUMLLaeMbIM 060py-
[l0BaHueM,;

® BOCCTAHOBJIEHWE 3NEKTPUYECKON Lienn Nocne 3aTyxaHus
nepeHanpsXeHns, B T.4. MPU HaNM4YMy CONPOBOXAAIOLLErO TOKa;

e pacceunBaHue 6e3 NOBPEXAEHNA SHEPru, BblAeNstoLencs

npw npoTekaHun Yyepes Y3UI Toka;

® JIOCTATOYHble PECYPC N HAAEXHOCTL (Hanbosbluel HaleXXHOCTbHO
obnagatoT Y3WI Ha 0CHOBE MCKPOBbIX PaspsiHNKOB).

www.streamer.ru



KOHCTPYKUWNA Y3WTI

KOHTaKT ANCTaHLMOHHOWN
curHanuzaumm (AC) - onums

npefHasHayveH 4na KOHTPos paboyero
cocTosiHuA Y3UIT.
MogandurkaLuma c 6yKBOK «C».

basa ycTpoincTBa

BbINOJSIHEHA U3 HErOPHYEro NnacTuka,
npefHasHaveHa 419 yCTaHOBKM paboyero
Moayns.

3aMOoK KpeneHua

pacnonaraeTcs Ha BHELUHER CTOPOoHe
6a3bl 1 NO3BONSET YCTAHOBUTb
YCTPOWCTBO Ha CTaHAapTHYHO
DIN-peiiky 35 MM.

AO «HIMO «CT1pumep» © 2022

O cTpumep

CbEMHbIN pabounini MOAY /b

COCTOWT M3 KOpMyca U3 Heroptoyero nna-
CTVKa W HENMHEMHOro paBoyero aneMeHTa
(BapwvcTOp/paspagHUK), CUNOBbIX KOHTaK-
TOB W MHAMKATOPA COCTOSIHUSA paboyero
anemMeHTa.

MHOMKATOP COCTOAHNSA paboyero anemMeHTa

o6ecrnednBaeT BU3yasbHbl KOHTPOb PAaBOYero 1nu HevcnpaBHoOro
COCTOSIHWS 3ALLMTHOrO SN1EMEHTA.

Ecnn OKHO-MHAMKATOP Npo3payHoro (Unu 3eneHoro) LgeTa,

TO paBoumii aN1EMEHT HAXOAMTCS B paboyem COCTOAHUN. KpacHblit
LBET MHAMKATOPa COCTOSIHUA CBUAETENBCTBYET O HEOBXOAMMOCTH
3aMeHbl CbeMHOro paboyero Moaysns.
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Knaccubunkaums Y 3N

Mo npuHumnny genctema Y3UI aenatca Ha KOMMYTUPYHOLLME,
orpaHu4MBatoLLme 1 KOMBUMHUPOBaHHbIE. Bce ycTpoitcTBa MMetoT
BbICOKOE MOJIHOE COMPOTVBAEHWE MPY OTCYTCTBUMN UMMYbCHbBIX
BO3[ENCTBUI 1 ObICTPO CHUXKAIOT €ro NPU HapacTaHWM UMMynbea
Hanps»KeHUs1, 0TBOAA YaCTb MOMHOrO TOKa MOJIHUM B 3EMJTHO.

Y3UI kommyTupytowero Tuna ahdOeKTUBHO CpesaroT nepe-
HanpsikeHve (puc. 2). MNMpruMepamm Takmx yCTPONCTB ABNAKOTCA
MCKPOBble paspaaHuKK, ra3opaspsiaHble TPYOKK, TUPUCTOPbI.
pyn BO3AENCTBUM HANPSXKEHUS HXKE YPOBHSA CpabaTbiBaHWA Ta-
kol Y3WI obecneunBaeT ranbBaHUYECKyHO pa3Bsa3Ky, Yepes Hero
He NpOoTeKaeT TOK yTeYKMN.

Puc. 2. dopma nmnynbca HanpskeHna npy cpadaTtbiBaHmnn Y3
KOMMYTVPYHOLLIErO TWMNa

Y3WI orpaHnumBatowero tmna ahhekTUBHO OrpaHnyMBatoT
HanpsikeHve (puc. 3). Mprumepamu KOMMOHEHTOB, UCMO/b3ye-
MbIX B Ka4eCTBe HeIMHENHBIX YCTPOCTB, ABNAKOTCA BApUCTOPbI
1 avofbl. Mpn OTCYTCTBUM NepeHanpsi>keHnii Yepes Takon Y3
NpOTEKaeT Masblii TOK yTeuUKMN.

0 t

Puc. 3. ®opma nmMnynbca Hanps»keHns npu cpabatbiBaHmn Y3
orpaHuyMBaroLLero Tmna

Y3WUI KOMGMHMPOBAHHOIO TUNA COAEPXKUT SNIEMEHTbI Kak
KOMMYTVPYHOLLIErO TWMNa, Tak U OrpaHnyMBatoLLEero Tmna, Kotopble
MOTYT KOMMYTUPOBATb W OrPaHNYMBaTh HaMps>KeHVe 1 MoryT
BbINONHATL 06€e hyHKUMKM (pUc. 4). Cxema ¢ nocnefoBaTebHbIM
COeQIMHEHVIEM Pa3psiAHMKa U BapucTopa o6ecneynBaeT OTCyTCTBME
TOKa yTeYKM Yepes BapuUCTOp 1 COMPOBOXAAIOLLETO TOKa CeTU
Yyepes Y3UII.

Knaccudvkauma Y3 nogpadymeBaeT genexHne Ha Tpu rpynnbl

B 3aBMCUMOCTU OT K/lacca UCTbITaHWI, KOTOPbIM OHWM NMOABEPratoT-
cA. O6bI4HO TEPMUH «K1acc ncnblTaHuin Y3UIM» 3ameHsaeTcs B Tex-
HMYECKOW [OKYMEHTaLUMMN U KaTanorax CoKpaLleHHbIM TEPMUHOM
«knacc Y3UM».

Y3MWUI | knacca npefHasHayeHbl ANs 3aWnTbl OT NOCNeACTBUI
NPSIMbIX YAAPOB MOJTHUW B CUCTEMY MOSTHUE3ALLNTbI 06bEKTA.
COOTBETCTBEHHO, YCTaHABNMBAOTCS TaM, e BO3MOXEH NPAMOit

0 t

Puc. 4. Dopma nmMnynbca Hanps»keHns npu cpabatbiBaHmnn Y3
KOMOWHVPOBaAHHOIO TVNa

yAap MomHUKM B ceTb (30Ha 0A) nnw Tam, rae 06beKTbl HaxoaaTes

B Hernocpe/CTBEHHOW 6NM30CTH OT MOJHKeoTBOAA (30Ha 0B). Xa-
PaKTEPU3YIOTCS MUKOBbIM 3HAYEHMEM UMMY/IbCHOTO ToKa |, 3a-
psaomM Q 1 yaenbHon aHepruet W/R. Kak BO3SMOXHbIE 9KBVBaEHT-
Hble UMMYNbCbl AN1A UCMbITAaHW PEKOMEHAYIOTCS: UMMYbCHbIN TOK
Imp ¢ bopmoit BonHbl 10/350 MKC, HOMUHaNbHbI Pa3PALHbBIA TOK |
¢ popmoi BoMHbI 8/20 MKC M UMMYNbC HAanpsixkeHns ¢ hopMoWt BON-
Hbl 1,2/50 MKc. Y3WI | knacca MOXET BblAEPXMBATb ANNTEIbHOe

npoTekaHne 60/bLOro no aMnnnTyae nMnynbca Toka MOJTHUN.

Y3WUM knacca Il npeaHasHaveHbl AN 3aLUMTbl CETY 9N1eKTPOCHat-
YKEeHNA 06beKTa OT UHAYKTUPOBAHHbIX MM KOMMYTaLMOHHbIX ne-
peHanpsKeHU v Kak 2-a CTyneHb 3alUnTbl Npy yaape MOHUN.
YcTaHaBMBaOTCA B pacnpeaenuTenbHbIxX LWuTax (3oHa 1). Hop-
MUPYHOTCA U UCTIbITbIBAKOTCA HOMUHA/bHBIM Pa3pALHbIM TOKOM |,
MaKCHMasbHbIM paspagHbIM TOKOM | ¢ dopmoit BonHbl 8/20 MKC
1N UMMYNbCOM HanpsiXXeHusa ¢ dopmMoit BoHbI 1,2/50 MKc;

Y3UN knacca lll npegHasHayeHbl 415 3aLLUMTbI NOTPeGUTENEN
OT OCTATOYHbIX NepeHanps>keHnii nocne cpabaTbiBaHunst Y3
nepBoOW ¥ BTOPOW CTYMEHe 3aLlnTbl, OT HABOAOK BO BHYTPEHHEN
NHbOpMaLMOHHO-pacnpefenUTeNbHON CeTH 06 beKTa.

YCTaHaBMBaKOTCA HEMOCPeACTBEHHO BO3Sle NMOPTOB annapaTypobl
(30HbI 2 1 BbIWE). HOPMUPYHOTCS M UCMbITbIBAKOTCSH KOMOWHMPO-
BaHHOW BOMHOM HampsaxeHna 1,2/50 MKC 11 ToKa |, C TUMUYHOWM
hopmoit BonHbI 8/20 MKC.

Ha puc. 5 nokasaHa popma BOMHbI MMMYNbCHOMO TOKa MOHMM
10/350 MKe, MogenupytoLLiad NpaMon yaap MOJIHUM B 3aLumLiia-
eMyto ceTb (MM B HEMOCPeACTBEHHOM 6IM30CTH OT Hee) Npu
menbiTannax Y3UI knacca | Ana ncneitanmin Y3WIT knaccea i,
3alUMLLAIOLLErO YAANEHHYO OT UCTOYHMKA NepeHanpsIdXKeHNn ceTb,
HOpPMMPYETCS MMMYNbC TOKa MOHUK ¢ (hOpMOW BOMHbI 8/20 MKC.

www.streamer.ru



Imax

50% limp

50% Imax

10/350

O cTpumep

100

> t, MKC

200 300 350

Puc. 5. Hopmupyemble ncnbiTateslbHble MMNY/bChbl Toka MoHKUK 10/350 MKke v 8/20 MKke

MpuHUMNbI Bbibopa napameTpoB Y3UT]

Mpw BbIGOpe Y3WI ¢ ntobbIMu paboumnmMm aneMeHTamu (BapucTto-
pamu, CKPOBbIMU paspaaHUKaMu, AMOAaMM) AOMXKHbBI YUYUTbIBATb-
cs:

® MapaMeTpbl ceTn (HaI'IpH)KeHI/Ie, HOMWHAaNbHbIV TOK, napamet-
pbl nepegaydn gaHHbIX, TN CUCTEMDI 3aBeMJ'IeHVI$'-|),'

° 3alLNTHBIN 3 deKT (MponyckHas CMoCOBHOCTb M YPOBEHb Ha-
npshkeHus 3almTbl Y3UNM);

o (haKTOpbI, BUAIOLLIME Ha YCTaHOBKY (KOHCTPYKUMS, YCIOBMS
NOAKFOYEHNS).

MpUHUMA 3aLWMTbI Lenel a1eKTPonuTaHna ONMpaeTcs Ha yCTaHOB-
Ky Y3UI1 B COOTBETCTBUM C 30HHOW KOHLIEMLMEN, MPX STOM Mpu
Bbl6ope knacca Y3 npuHumMnmanbHoe 3HaveHve MeeT A0CTO-
BepHas OLEeHKa ero TOKOBOW Harpy3Ku.

Cuctema 3alUNTbl KOHTPOJIbHO-U3MEPUTENbHbIX NVHNIA 6as|/|pyeT0ﬂ
Ha Tune 3alniaemMoro curHana.

Bbi6op Y3WIM HaumHaeTcs ¢ onpefenenHrsa napaMeTpoB SneKTpu-
YeCKOW CeTu, ANNA KOTOPO OH NpeaHasHaveH. HU3KoBObTHasA ceTb
380/220 B no HOMWHaNbHOMY BblAEPXKMBAEMOMY HaMPAXEHNIO
nogpasaensetcsa Ha 4 kateropun (c | no IV) ¢ HopMUpOBaHHbIMM
3HaveHuamu: 1,5; 2,5; 4,0 1 6,0 kB cootBeTcTBEHHO. Knaccam Y3UTT,
COOTBETCTBEHHO, OTBEYAIOT YPOBHY 3aLLMTbI:

o Y3UIM knacc | — <4 kB;
o Y3 knacc Il = 1,3 .. 2,5kB;
o Y3WIM knacc Il = 0,8 ... 1,5kB.

YpoBeHb 3alWmnTbl BbI6paHHOro Y3WIM He fomKeH NpeBbillaTh ypo-
BEHb CTOMKOCTN 060PYAOBAHUS K MUKPOCEKYHAHBIM MMMYbCHBIM
nomMexam.

AO «HIMO «CT1pumep» © 2022

Kpome Toro, Y3UI xapakTepusyeTtca cneaytowumm napa-
MeTpaMu:

Un — HOMWHabHOE Hanpsa>XXeHne CeTu;

U, — MaKcrmanbHoe AnnTenbHoe pabodee HanpskeHue (feicTsy-
toLLiee HanpsixXeHne ceTu, Npu KoTopoMm Y3UIT anutensHo coxpaHs-
€T paboTOCMOCOBHOCTD);

I, ~ @MINTYAE MMNYNbCHOTO Toka 10/350 MKe, koTopbiid Y3

nponyckaeT 6e3 NoBpexaeHnsa XoTa 6bl oauH pas (ana Y3UM
| knacca);

I ..~ amnantyga umnynsca 8/20 MKc, KoTopbln Y3UIT nponyckaeT

ma;

6e3 NoBpeXAeHNs X0Ts Obl 0AWH pa3 (ans Y3WTM Il knacca);

| — HOMWHabHbIV Pa3PAOHbIA TOK — aMMIUTy4a MMyibca ToKa
8/20 MKc, npoTekatoLero Yepes Y3UIT; aToT Tok Y3WIT Bbiaep>Ku-
BaeT MHOIOKPATHO, NPV 3TOM TOKe OMpefensieTcs YPOBeHb 3alLnTbI
Y3WIM Ha 6a3e BapnCTOPOB;

Up — YPOBEHb HaNPXKeHWS 3allnTbl — xapakTepuayeT Y3WI B va-
CTW OrpaHNYeHNd HaNpPsXKeHNUS Ha ero BbiBoAaxX Npu NpoTeKkaHum
Yepes Hero Toka | ;

l; = AOMYCTVMbI COMPOBOXAAIOLLWIA TOK (ana Y3 Ha 6a3e pas-
pAAHNKA);

t, — Bpemsd cpabatbisaHna Y3

11
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[pUHUKMNBI BbIBOPa CXeMbl MOAKTHOYEHUA
Y3UT

[ina 061BbeKTOB, 3aLUMLLEHHbIX OT MPAMOr0 yaapa MOJHIUK, Pacmnpo-
CTpaHeH/e NMoMex MOXET MPOUCXOAMTb MO ABYM KaHanam: Yepes
3a3eM/IAtOLLEE YCTPONCTBO (KOHAYKTUBHbIN) U Yepes afieKTpoMar-
HUTHOE None (NONEBOW, UHAYKTUBHbIN).

KOHAYKTUBHbIE MOMEXM B LIEMSX, UMEIOLLIMX 60SIee OHOro Npo-
BOAHMKA, IENAT Ha MOMEXM «MPOBOA-3eM/Is» (HECUMMETPUYHbIE,
CcuHba3Hble, MonepeyHble) U «MPOBOA-NPOBOA» (CUMMETPUYHBIE,
npoTuBOMasHble, NPOAObHbIE). B nepBoM ciy4dae («NpoBOA-3eM-
NIS1») HANPsKEHME NMOMEXM MPUIIOXKEHO MEX/Y Kaxk[bIM U3 MPOBO-
JHVKOB Lienn v 3emneit (puc. 6, a), BO BTOPOM — MEX[Y PasnyHbl-
MW MPOBOAHMKAMWM Of|HOW Lienn (puc. 6, 6).

Puc. 6. Cxema NpunoxXeHns noMexm:
a) «POBOA-3eMNSA,
6) «NpOBOA-NPOBOAY.

Cneu,yeT OTMETUTb, YTO BO3AENCTBUE NEePeHanpsiXXeHUNn, CBA3aH-
HbIX C NPOTEKaHMEM TOKOB MO 3a3eM/IAOLLIEMY yCTpOVICTBy, Halle
npoABAAeTCA nospexaeHnamu nsonduunu KJ1, a ana NHAOYKTU-
POBaHHbIX MePeHanpPsXKeHNIN XxapaKTepHbl MOBPEXAEHNSA OKOHEY-
HOro O60py,CLOBaHl/IFl, yAaneHHOro 0T MCTOYHMKOB NMOMEX. B nepByto
o4epeb, 3alnTe NnoanexxnT n3onauna O60py,C|OBaHI/I‘F|, MOCKOJ1IbKY
n3onayna KabenbHbIX TMHWIA nMeeT ropasao 60ﬂbLUyFO MPOYHOCTb.

MNpeobnagatoLlee BAUAHME TOW MW MHOM NOMEXW, 3aBMUCSLLEe

OT NapamMeTpoOB CETH, yAANEHNA NCTOYHWKA NEpeHanpsaXeHuns

OT 3aluMLliaeMoro o6bekTa (Mo CyT! — 30Hbl MOTHME3ALUMTbI) Onpe-
[ensieT Bbl6op cxeMbl NoaxMoveHns Y3 B aneKTpoycTaHOBKeE.

[pyrvumm cnosamu, ecnv paccmatpusaTb cuctemy TN-S, B KOTOPON
npoBoAHNKK PE 1 N pasgeneHbl, a N OJHOKPATHO 3a3eMJIeH,

TO Hambonee ahdekTVBHAA Cxema 3alMTbl ONpeaenseTcs B 3a-
BVICUMOCTW OT B3aVMHOIrO PacroIOXeHWA CTOYHINKA NepeHanps-
YKEHWI 1 MecTa 3a3eMIIEHNSI HeTpasibHOro NPOBOAHMKA (BNNAeT
Ha CUMMETPUIO LEMNW).

[1Be BO3MOXHble cxeMbl BktoYeHusa Y3 ana cuctembl TN-S
nokasaHbl Ha pucyHke 7 (a u 6). Cxema (a) npeaHasHayeHa, B nep-
BYIO ou4epefib, ANs 3alUMTbl OT NPOTMBOMAa3HbIX NepeHanpsiXXeHNi
«NPOBOA-MPOBO», CXeMa (6) — OT CUHMAa3HbIX NepeHanpsXKeHui
«MNPOBOA-3eMAIS».

Ecnu BofTHa MHAYKTUMPOBAHHOIO NepeHanpsXeHns no nyTu K 3a-
LMLLaeMOMY O60pYA0BaHMIO MPOXOANT Yepes TOUKY pasaeneHns

1 3a3emnenns PEN-NpoBoAHMKa, TO Ha paccMaTprBaeMOM KOHLE
KJ1, okono annapaTypbl, BO3HWKAET pa3HOCTb MOTEHLMANoB Mexay
HyneBbIM 1 hasHbIMW Nposofamiu (puc. 8). B sTom ciydae addek-
TMBHO noakntodeHne Y3 no cxeme «3+1» (puc. 7 a).

Ecnu sxe Touka 3a3eMeHns HyNleBoro NpOBOAA BbIMosHeHa Ha yaa-
NIEHUM OT UCTOYHVMKA NMepeHanpsixKeHW 1 3almLLaeMoro 060pyao-
BaHWs, TO basHble 1 HyNeBO NPOBOAHUKM BYayT B OAMHAKOBBbIX,
CUMMETPUYHBIX, YCIIOBUAX OTHOCUTENBHO 3eMN.

B aTom cnyyae apdekTneHO nogkntodenve Y3 no cxeme «4+0».
Mpumep ycTaHoBkM Y3UI no cxeme «4+0» nokasaH Ha (puc. 7 6).

LT
L2
L3
L1
L2
L3
N N
UL U:ETU
,,,,,,,,,,,,,,,,,,,,,,,,,,,,, y3uri;
PE PE

Puc. 7. Cxembl BkNtoYeHna Y3WIT ana 3awmTbl:
a) oT NpoTMBO(Ma3sHbIX MOMeX («3+1»);
6) OT cuHMba3HbIX NoMex («4+0»)

Ha npakTtuke cxemy nogkntoveHms Y3UI «3+1» LenecoobpasHee
NMPUMEHSATb B 3KPaHMPOBAHHbIX 3[aHWAX, [1e OCHOBHbIM UCTOY-
HMKOM MNepeHanpsiXKeHNii SBNSETCS a1eKTpUYeckas CeTb, Iie eCTb
BBOA BO3AYLUHOW MMHMKW. Mpun NnpeobnafatoLiemM pacnpocTpaHeHnm
nomMex KOHAYKTUBHbIM MyTeMm, T.e. pacnpoCTpaHeHr ToKa MOSTHWN
no 3Y v KOMMyHUKaUMsaM, abdekTnBHee GyaeT paboTaTb Cxe-

Ma «4+0».
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cxema "3+1"

Puc. 8. Touka 3a3emsieHNst HyN1eBOro NPOBOAHMKA HaXO4MTCA
MeXxay UCTOYHMKOM nepeHanpsikeHuin n obopyaosaHnem — Y3UM
noakNtoYaeTes No cxeme «3+1»
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MHOFOCTyI'IeH‘-IaTaFI CXemMa 3alinThbl

Y3WIM knacca |, nponyckas sHaunTeNbHbl TOK MOIHWUK, ObnafaeT
[I0CTaTOYHO BbICOKMM YPOBHEM 3aLLUMTbI (40 4 KB), onacHbIM Ana
annapatypbl. [1ns 6onee rny6oKoro orpaHnyeHns HanpsixxeHns
TpebyeTcs yCTaHOBKa NocneayroLLMx cTyneHel 3awmtbl — Y3UI
knacca Il u . NooyepegHoe BKtOUYeHNe HeCKobkux Y3WIT B anek-
TPUYECKYHO Lienb JOMKHO rapaHTMPOBAaTL X CENEKTUBHYHO (CKOOP-
AVHVPOBaHHY0) paboTy.

Ha puc. 9 paccMaTpmBaeTca npnmMmep KaCKa[HOWN CXeMbl 3aLLUNTbI
uenm C-)J'IeKTpOCHa6)KeHVIﬂ MOCTOSIHHbIM TOKOM 24 B. 9Ta cxema co-
€ANHAET O4YeHb 6OJ'IbLLIyFO CKOpPOCTb [encTBuA anoda co CMoco6Ho-
CTbIO OTBEAEHNA OYEHb 60bLINX YAapHbIX TOKOB 4epes pa3pAaaHnK
M BapuUCTOP, KOTOPbIE XapakKTepn3yrTCH, OAHaKOo, 60ee BbICOKMMM
YPOBHAMM OrpaHNYeHNA MO HaNpAXEeHNHO 1 MeANNIEHHbIM cpa6aTb|»
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YpoBeHb CTOMKOCTH 3aLMLL,aeMoro 060pyA0BaHMUsA MO HaNpPSXKEHUIO

Puc. 9. KackagHad 3alumTa OT nepeHanpsxXeHnit paspsaHnK-
BapUCTOP-AVOA

C Le/bio NpaBubHOM KOOPAMHALMM 3aLLUWMTHBIX NapamMeTpoB AVOA
V1 BapuCTOp paszienieHbl CneLmanbHbIM 3N1eMeHToM L, (B JaHHOM
cryyae — UHAOYKTUBHOCTb). Bnarogaps sTomy, korga B npoLecce
orpaHuYeHnsa NepeHanpsiXKeHnsa AMoLoM NOTeYET yaapHbIii TOK,

TO Ha 3aXXMMax BapucTopa NMosiBUTCS HanpsXKeHne

=U

avoga

+ L, di/dt,

BapucTopa

rae: di/dt — ckopocTb HapacTaHus UMMYIbHOrO ToKa (ToKa nepeHanpsi-
YKEHUS).

MNoabuvpas HaanexalLyM 06pasom 3HaueHVie VHAYKTUBHOCTM L,
MOMHO YrpaBNsTh HaMNPsKeHVEM Ha BapyiCTOPE, YTOBbI OH BKITHO-
YMCH B MPOLECC OrPaHWNYeHMs MepeHanpsikKeHmii 0 TOro MOMEHTa
KaK [vo[ NOABEPTHETCSA NOBPEXKAEHWIO.

AHanorvyHasa cuTyauus UMeeT MeCTo B Kackaze paspsaHuK — Bapu-
CcTOp. 3nemeHT L, noabupaeTcs TaknM 06pa3om, YToGbl OTHOCUTENBHO
MEeIEHHO BKIIHOYAOLLMIACS Pa3paaHUK CTan AeCTBOBaTb NPex/e,
4eMm ByayT NpeBbILLEHbI KPUTUYECKIME NapameTpbl BapycTopa.

AO «HIMO «CT1pumep» © 2022

O cTpumep

B ceTu aneKTpocHabKeHHs B Ka4eCTBE COrfacyroLLero (passsiabl-
BaIOLLEro) sr1eMeHTa UCMoNb3yeTes B0 KaTyLLUKa MHAYKTUBHOCTY
(apoccerb), méo nposofa (MPOBOAa SNEKTPOCHABKEHWS TABHOM
pacrnpefenTesHON CETH, MECTHOM PacrpeaeMTENbHOM CeTu
UM NMPOBOAA MEX Y MECTHOW CETbIO M KOHEUHbBIM NMPUBOPOM).

B MH(HOPMALIMOHHO-M3MEPUTENBHOM CETU B KAYECTBE TaKoro aNleMeH-
Ta NPUMEHSIOTCS aKTWBHbIE CONMPOTVBNEHNs Nopsiaka 10 OM.

KaTyLKu MHOYKTUBHOCTN MPUMEHSAIOTCH JOCTAaTOMHO PEAKO, T.K. AN
MPOMNYCKaHWA LUTENBHO 60MbLIOIO TOKa OHW AO/KHbI IMETb 60Mb-
LLIOe ceyeHvie NpoBoAa. Mpu BbIGOpe KaTYLLKK TaKxKe HY>KHO MMETb

B BVAY, YTO NP CAULLKOM GOMBLLON MHAYKTUBHOCTY 3HAYUTENbHOE
nafieHne HanpsXeHVs Ha pa3Bsa3blBatoOLLEN KaTyLke npusedeT

K MOBTOPHbIM CpadaTbiBaHWsAM pas3pagHunka. KaTyLuka, BKIKYeHHas
KaK nokasaHo Ha puc. 10 a, Jo/MKHa UMETb MHAYKTUBHOCTb NOPsiAKa
7-15 MKIH. 1na pa3Basku cnegyeT CNoNb30BaTh TOIbKO BO3AYLL-
Hble KaTyLUKW.

B 60/1bLUMHCTBE ClyYaeB B Ka4eCTBe Pa3BA3blBatOLLMX 1EMEHTOB
MCcnonbaytoTes NpoBofaa. Vx anvHa AonkHa 6bITb Tako, 4Tobbl

B HOPMasbHOM pexmnMe oxuaaemMasn KpyTnaHa Toka di/dt obecne-
YvBana [A0oCTaToMHOE NajleHne HanpskeHWs. PacyeTbl 1 aKkcne-
PVYMEHTbI NoKasanu, 4To Mmexxay Y3WIT kaxaon cTyneny AnnHa
NMPOBO/IOB I0/IKHA COCTaBUTL NMpumMepHo 10-15 M (puc. 10 6),

a TpeTbs CTyMNeHb, ECNM OHa TpebyeTes, A0/MKHA pacnonaraTbes
HenocpeACTBEHHO OKOMO 3alLMLLI@eMOro annapara.

CnepyeT OTMETUTb, YTO B COBPEMEHHbIX KOMOUHUPOBaHHbIX Y3UI
[+l vnn 11+l MOryT MCNONB30BaTLCA BCTPOEHHbIE APOCCENN,

WK NPUMEHATLCA YNpaBsieMble 3/1eMeHTbI (<MOMXKUM») ANs KO-
OPAVHMPOBAHHOM paboTbl pas3psiAHOro sanemeHTa. OfHaKko Takve
peLUEeHMA YCNOXHAIOT KOHCTPYKLMIO Y3WIT 1 NpUBOAAT K yAOPOXKa-
HWIO yCTpOMCTBA.

Y3WI | knacca Y3WM Il knacca

o
10-15m 10-15 m
)\ D)\
« «

%P B

Y3WIM | knacca y3un i

EB

Y3U Il knacca

Knacca

©

Puc. 10. O6ecneyveHne cenekTmBHoi padoTbl Y3WI:
a) KaTyLKa MHAYKTUBHOCTM B Ka4YeCTBE Pa3Bs3blBatoLLEero
SN1eMEHT];

6) NnpoBOA4 B Ka4eCTBe pa3BA3blBatoLLEro ajieMeHTa.
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[MPVMEHEHWE
NPEOOXPAHUTENEW

N ABTOMATNHECKIWNX
BLIKJTIOYATESIEN B CETW
C Y3UTT

3alwmTa ceTu oT nospexaeHna Y3

B akcnnyatauum Ha Y3WI MoryT BO3eNCTBOBaTb HEPACHeTHbIe
HarpysKku: UMMynbCbl TOKA MOHUK C 60ABbLUOK aMAInTYAON, Ann-
TeNbHOE NOBbILLIEHNE HAMPSXKEHWUSA MPOMBbILLNEHHO YacTOTbl, KpaT-
KOBPEMEHHOE MOBbILIEHNE HANPSXKEHNS MPY BKKOYEHMMN 1 OTKIIHO-
YeHWWN Harpy3Ku C peakTVBHbIM COMPOTHBAEHMEM. [1pn CTapeHun
BapUCTOPOB YBENMYMBAETCA TOK yTeukn Yepes Y3WI orpaHnymn-
Batollero Tmna. Takne cobbITUA MOTYT NPUBECTY K Bbixody Y3
13 CTPOS.

MepBoii cTyneHblo 3awuTbl ceTu oT K3 npu nospexaeHun
Y3UI aBnseTcs BCTPOEHHbIN TEMIOBON pacLenuTeslb C UHAMKATO-
POM COCTOsIHWA pabodero Moayns. HagexxHas paboTa TennoBoro
pacuenuTens obecrnevmBaeTcst 3a CHET TLaTelbHOro noaéopa
HM3KOTeMMNEePaTyPHOro NPUMNos U COONOAEHNS TEXHONOMMIN NaikN.
3T1oT y3en Y3 gonkeH He ToNbKO obecnevmBaTh WTAaTHOE OT-
nenenue Y3WIM oT ceTu B pesysibTate MeIeHHOr0 Harpeea TOKOM
YTEUKM, HO 1 06M1afaTh YCTOMYMBOCTbIO K KpaTKOBPEMEHHbBIM MeXa-
HUYECKNUM 1 TEPMUYECKM BO3AEACTBMAM TOKOB MOJSTHUK, @ TaKXKe
ONNTENBHBIM MEXaHUYECKNM Harpy3skam npu TpaHCMOPTUPOBaHUM.
[na Y3WI Ha 6a3e pa3psaHMKOB NPYMEHEHWe TENIOBOro paclie-
nuTens HeaddeKTUBHO.

BTopoli cTyneHbo 3aLuThbl NpU peLleH 3aaumn OTKIOYEeHUS
Toka K3 gBngeTca 3almTHaa KOMMyTaUvoHHas annapaTypa.

Ha y4yacTke Lenuv nocnegoBatensHo ¢ Y3WIT pekoMeHayeTca UCnosb-
30BaThb NpefoxpaH1Teny, obnajatoLme No CpaBHEHMIO C aBTOMaTUYe-
CKUMM BbIK/HOYaTENAMY CreaytoLMMN MPEUMYLLECTBAMM:
 CTOVKOCTbHO K MPOTEKAHMIO MMMYNIbCHOMO ToKa (MaBKye BCTaBKM
Tuna gG);

® HU3KUM MHOYKTUBHbIM CONPOTMBAEHNEM, MAaleHNE HaMPSKEHNS
Ha KOTOPOM Mpu NMPOTEKaHNM TOKa MOSTHUW HE NMPUBOAUT K yBenye-
HUKO YPOBHSA 3aLLmnTbl Y3UIT,

® IPOCTOW 1 HAAEXHOW KOHCTPYKLMEN.

CnepyeT MeTb B BUAY, YTO COMIaCHO UCCNefoBaHNAM, MPOBEAEHHbIM
B Poccum v 3a py6eskoM, aBTOMaTUHECKMI BbIKtOYaTenNb B LEemm
Y3WIM ¢ 60MbLLOK BEPOATHOCTLIO OTK/IFOUUTCH NOCAE NPOTEKAHNSA UM-
MyNbCHOro Toka MOsHUW. COOTBETCTBEHHO, OTKMtouMTCs Y3WM 1 060-
pyAOBaHVe ocTaHeTcs 6e3 3aLnTbl. Ecnv AonyCTWTb, YTO B paMKax
OAHOW FPO3bl BO3MOXKHO HECKO/IBbKO MOPaXKEHUI 06 beKTa UM 6lIMBKNX
YAPOB MOSHUW, UM YTO 1O MOMEHTa OBHaPY KEHNS OTKITFOYEHHOIO
BbIK/THO4ATENS BO3MOXHO MOBTOPEHME MPO3bl, TO Takas CUTYaLMA MOXET
0KazaTbCst HerpriememMoi. Kpome Toro, BbIK/HoHaTe b MOXET ObITb
MOBPEXAEH B pe3y/ibTaTe HeyCneLLHbIX MOMbITOK OTKITFOHEHNSA UMMYb-
CHOrO TOKa. B 3TOM Cryyae BbIKto4aTeSb NepecTaHeT BbIMOMHATL CBOU
DyHKLMM MO 3aLLpTe ceTr oT TokoB K3 npu Bbixoge u3 cTpos Y3,
HoMurHanbl npefoxpaHnTenei 1 TUN nx BPEMATOKOBbIX XapakTepu-
CTUK onpefenstotca npomssoantenem Y3UN.

www.streamer.ru



HpMHuMﬂbIO6eCﬂequMﬂHeﬂpepMBHOCTM
NMNTaHA 1 3allTbl

Mcnonbayemblit B Lenn Y3WIT 3almuTHbIR KOMMYTaLUNOHHbIN
annapat (NpefoxpaHnTesb) JOMKEH, C OHOK CTOPOHbI, 0becrneym-
BaTb paboTy Y3UI, nponyckas 6e3 pacuenneHns MMMyibe Toka
npu BO3AENCTBUM NepeHanpsixeHnii (orpaHnyeHe HoMMHanbHo-
ro TOKa NpefoxpaHuTeNs CHI3Y), C ApYroi — oTKto4aTh Tok K3
npw noepexaeHnn Y3 B COOTBETCTBUM C MPUHLIUMIOM CENEKTUB-
HOCTW C BbILIECTOALMM BbIKt0YaTenieM (orpaHuyeHne ceepxy).

Mpu cpabatbiBaHum Y3WI yepes Hero NpoTekaeT UMMYNbCHbI
ToK. Ans Y3WI Ha 6a3e paspsHnKa MMMYIbCHbIA TOK CONpOBO-
XKAAETCH eLle KpaTKOBPEMEHHbBIM NPOTEKaHMEM TOKa KOPOTKOIoO
3aMblkaHus cetut (puc. 11).

HomwuHanbl npegoxpaHuTeneit BbiGMparoTCs Ha OCHOBE pacye-

TOB MHTerpana koyns (I°t), KoTopblit XxapakTepuayeT TeNIoBoe
[efiCTBYeE TOKa, BbI3blBatoLLee cpabaTbiBaHWe NpeoXpaHUTENS.
Tak, mpu pacYeTHbIX aMnNAMTyAax Toka dopmoi BonHbl 10/350 Mke
TpebyeTcs NPUMEHEHNE NPeAOXPaHUTENEN C HOMUHANbHBIM TOKOM
oT 63 70 315 A. 1N cenekTMBHOro OTKIKYeHNS Lenn Y3

npv AnutenbHom K3 6e3 oTKIUEHWSt MOTPEBUTENS FONOBHOM
BbIK/TKOYaTe b AOSKEH MMETb HOMWHAN Ha CTYMEeHb BbILLE.

[nsa ceTeit Manoin MOLLIHOCTHY, rae BBOAHbIE BbIKKOYaTENN BbI6U-
patoTcs Ha HeBGOMbLUME HOMUHANbHbIE TOKM A5 3aLMTbl OT TOKOB
K3 1 6e3 yyeTa BO3AENCTBUA MMMYbCHBIX TOKOB OPraH1M30BaTh

NX CeNeKTUBHYIO paboTy ¢ npefoxpaHuTenem B Lienu Y3WIM knacca
| HeBO3MOXHO. B aTOM cnyyae yctaHoBka Y3WI nocne BBOAHOTO
BbIK/KOYaTENA NPOU3BOANTCS 6e3 3aLMTHOro annapaTta. Takas cxe-
Ma Mpu LWTaTHOM GYHKUMOHMpoBaHuK Y3WIT obecnednT Henpepbls-
HOCTb 3aLLUMTbl 060PYAOBaHMS MPU FPO30BbIX NEPEHANPSKEHNSAX,
HO NPMBEAET K OTKIKOYEHWIO MUTaHMA NpK noBpexxaeHun Y3,

Takum 06pa3oM, 419 onpeaeneHns LenecoobpasHoCTU YCTaHOBKM
[OMNOSHUTENIbHOrO NpefoxpaHnTens B Lenb Y3WI cnefyet cono-
CTaBUTb HOMWUHaNbHbIV TOK BbILIECTOSILLEro 3allMTHOro annapara

lQF C HOMUMHa/IbHbIM TOKOM MpeaoxXpaHnTend I peKoMeHayemMoro

FU’
npoussoauTenemM Y3Ur:

°®ecin | > |, TO Uenecoo6pasHo ycTaHoBUTL NPefoXpaHnTeNb
B Lenb Y3UIT;
* ecin <., TO NpesoxpaH1Tesb He ycTaHamBaeTcs, puc. 12.

PekomMeHayeMbIi HOMWUHaN NpefoxpaHnTeneit 4na yCTaHoBKM

B uenb Y3UIM «PUD» kKoMMyTHpytOLLLEro TVNa Ha 6a3e pa3paaHU-
KoB (PVI®-3-I+11) - 200 A. PekoMeHayeMbIi HOMWUHAN Npefoxpa-
HWUTene Ana yctaHoBku B Lenb Y3UIM «PUD» orpaHunymBatoLLero
Tuna Ha 6ase BapucTopoB (PUD-3-1 n PUD-3-1) - 125 A. Ana Y3UM
knacca Il (PVd-3-111) pekoMeHayTCA NpefoXpaHUTENN HOMMHE-
nomM 16 A. Y3WI, ycTaHOBNEHHbIE AN 3aLUWTbI HYN1EBOrO NPOBO-
AHvka (N-PE), He TpeBytoT NpUMEHEHUS 3alMTHOro annapaTa.

AO «HIMO «CT1pumep» © 2022

O cTpumep

ToK MOMHWUK
Tok K3
lNepeHanpsixeHue lNepeHanpsixxeHue CeTb
] 1 I
1QFU1 1QFU1
1FV1 1FV1
Y3UM Y31
OrpaHV4MBatoLLEro T1na KOMMYTUPYHOLLEro TUna
(BapucTop) (paspsaHmK)

Puc. 11.— VIcTouYHMKM TOKa Npw cpabaTtbiBaHmn Y3WIT orpaHm-
UMBarOLLEro M KOMMYTUPYHOLLEro THUna

IQF>IFU

_E} °

IQF<IFU

—

FU

Y3
Knacca |

Y3
Kknacca |
A®

Puc. 12. — Mopkntodenmne Y3 knacca |
a) C ONONHWUTENBHOM 3aLMTON; 6) 6€3 4ONONHUTENBHOM 3alLMTbI
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NMPNHLUWTT BBIBEOPA
Y3WTT C TTOMOLLBIO
AJTTOPNTMOB

AO «HIMO «CTpumep», Kak NPON3BOANTESb YCTPOWCTB 3aLUMTbl

OT UMNYNbCHbIX NepeHanpskeHni cepun «PVI®», rapaHTupyet
BbICOKOE Ka4eCTBO WU3AENNI, BbINOMHAA KOHTPOSb Ha BCEX aTanax
TEXHONOrM4eckoro npotecca. [py 3ToM TOMbKO B Avanore C 3aKas-
YUKOM MOXHO 06ecnednTs adEeKTVBHYHO 3aLUMTy 060pYA0BaHMS
3a cyeT BblGopa OnTUMasbHbIX XxapakTepncTuk Y3, cxembl

UX NOAKITKOYEHNA U MEeCTa YCTaHOBKM.

YHMBepcanbHble anropuTMbl Bbibopa Y3UIM «PUD-3» paspaboTa-
Hbl Ha ocHoBe TpeboBaHuii cTaHaapToB TOCT P M3K 62305-4-2016
nFOCT P M3K 61643-12-2011 ¢ y4eTOM MHOroo6pasmst CXOAHbIX
[laHHbIX, ¥ MOMOratoT OTBETUTb Ha BOMPOCh!:

1. Kyna noctasutb Y3WMI?

2. Kakoit knacc Y3MIM Bbi6paTh?

3. Kakve napametpbl Y3WI BbIGpaTh?
4. o KaKon cxemMe noaknounTs Y3WNI?

ANropuTMbl B UTOre NPYBEAYT NOMb30BaTeNs K KOHKPETHbBIM
ycTporcTeam 13 katanora Y3UIM «PUD», oTBevaroLwLmm MMEHHO
€ro NoTpedbHOCTAM. [INs 3TOro Hy>KHbl UICXOAHbIE AaHHble MO 3a-
LMLLaeMOMy O6BEKTY, KOTOPbIE aHaNN3MPYHOTCA «3a Kapom»

C y4YeTOM pycKa BO3[ENCTBMSA, PaCMnONOXeHUss UCTOYHMKA U NpUem-
HUKa MOMEXU, KaHana pacnpocTpaHeHns nepeHanpsixkeHwuit (MH),
CBA3ei Mo 3a3EMIEHNIO U T. 1.

AnropuTtmbl A, B 1 C 0xBaTbIBatOT CaMble ONacHble CUTyauum
Pa3BUTUS NepeHanpsiXXeHu 1 No3BoNstOT BblGpaTh Y3WIM ang 3a-
LMTbI OCHOBHOro 060pyj0BaHNA Ha NepBoW cTynexHn. Anroputm D
peanuayeT 3aLuTy 6onee 4yBCTBUTENBHOrO 060PYAOBaHWS,
pasMeLLeHHOro BO BTOPOK U MOCNeAYHOLLMX 30HaX C TOYKU 3pEHNS
30HHOW KOHLEMNLMN MOSTHUE3ALLNTbI.

[na Hayana Hy>KHO onpeaenuTbes, YTo 3awmwaemM. OT oTBeTa
3aBWCUT, Kakne 13 4-x NpeanoXKeHHbIX anropuTMoB OyayT 3afei-
CTBOBaHbI Npv Bbl6ope Y31, a MMeHHO, AOCTaTOYHO N 3alMTUTb
«nepudepmnio» 06bekTa (BBOAHOM LWWT, MEPUMETPasbHbIE CUCTEMbI
KOMMMIEKCHOM 6€30MacHOCTM, Hapy>KHOE OCBEeLLEHNE) NN HYXKHO
6onee rnyboKoe orpaHuYeHne nepeHanpsXKeHnin BHyTpU 3aaHms
[N51 3alUMTbl YyBCTBUTENbHOWM annapaTypbl. B nepBomM cnyyae ao-
CTaTOYHO OLHOW CTYMeHM 3aLUmMThl C noMoLbro Y3UI | unu Il knac-
ca, BO BTOPOM NoTpebyeTcs opraHm3aums KackaaHow 3aluTbl

1 KOOpAMHAaLMS COBMECTHOM paboTbl Y3WIT pasHbix CTyneHew.

KAK BbIMOMHAETCH
OLIEHKA BEMYMHbI
BO3AEMCTBUA

YT06bI BbIGPaTh NapameTpbl Y3UI HEO6X0AMMO OLEHUTb BENN-
YMHY TOKa MOJTHUK, KOTOPbIV noTeyeT Yepes Y3WI B MecTe ero
YCTaHOBKM. [19 8TOr0 Hy>KHO 3HaTb, CBSI3aH /v O6BbEKT Yepes
PE-NPOBOAHNK C APYrM 3a3eMASIOLLIMM YCTPOCTBOM (3Y),
YCMNOBHO HaxofsLLMMEst Ha paccTosHum 6onee 100 M. Hanunune
Takol cBA3K NoBNUSET (B CTOPOHY YBENMYEHWS) HA BENNYMHY
Pa3HOCTW NMOTEHUMANOB, MPUIOXEHHOW K N30NAUMKM 060pyL0BaHNA
B MeCTe yapa MOJTHUW.

Ecnu oT 06beKTa, MMetoLLEero MOTHUESALLMTY, HET OTXOAALLMX M-
HWi1 (T.e. 06BEKT co cBoeit TIM), To AN pacyeToB NPYHUMAETCs CXe-
Ma 3amellleHnst pucyHka 13, a. 34ecb Npu yaape MOHUK B 06BEKT
TOK MPOTEKaeT Mo TOKOOTBOAAM 1 KOMMYHMKaLUMAM BHU3, Ha BEP-
TVKasbHble U TOPU30oHTasbHble KJT BEPXHNX 3Taxken HaBOAUTCA
HanpsixeHue. Tok vepes Y3WI, B obLLeM cryyae, HeboNbLIOW.

Ecnu oT o6bekTa, MMetoLEero MoTHME3aLLmMTy, oTxoaaT BT vav K,
TO AN pacyeToB NPUHUMAaETCA cxema pucyHka 13, 6. Npu yaape
MOJTHUM MOTeHLMa 3a3eMSIOLLErO YCTPOIMCTBa 06bekTa BO3pac-
TaeT, HO NPY 3TOM NOTEHLMaN NPOBOAHUKOB OTXOAALLEN TNHUM

CO CTOPOHBbI TTT, yCNOBHO, HE M3MEHUTCS. TOK, MpOTeKatoLLNiA Yepes
Y3WTI, 3aBMCUT OT COOTHOLLEHWS COMPOTUBIIEHN MPOBOAHNKOB
SIMHWK ¥ 3a3EMISAOLLIETO YCTPOCTBA W, B OBLLEM ClyYae, BENVK.

Ecnu npuHATO, YTO yAap MOSTHUM HENOCPEACTBEHHO B O6BHEKT He-
BO3MOXeH (06BEKT HE MMEET MOJTHME3ALLUTbI), TO B 9TOM Clly4yae
pYCK NOBPEXAeHNA 060pYAOBaHWS NOABASETCA NPY HAMYMM OTXO-
OAuleln oT o6bekTa Bo3ayLWwHOM nHum 0,4 KB. STOT pucK ycyryons-
eTcs, ecnv BJT npoxoamT NMo 0TKPbITOM MECTHOCTM (PUCYHOK 14, a).
B sTtom cnyyvae npu yaape monHum B BJ1 e€ nsonaumnst nepekpoeTcs,
a Tok Yepe3 Y3UI byaeT makcumasnbHbIM, 0CO6EHHO Npu 6M3KOM
yaape. Ecnu otxofsulas BJ1 0,4 KB akpaHMpoBaHa coceiHMM 06b-
eKTaMu, TO Npu yaape MofHWM Nno6an3ocTu oT BJT Ha ee NpoBo-
[HVMKax NoSBUTCA HaBeAeHHOe nepeHanpsikeHue, AN 3almTbl

0T KOTOPOro AocTatouHo Y3WIM knacca Il (pucyHok 14, 6).

www.streamer.ru



O ctpumep

npoBOA IMHUN

3Y 06bekTa

Puc. 13 — Cxembl 3amelLieHns 4N oLeHKM TokoB Yepesd Y3WI npu Hanndmm y o6bekTa cucTembl
MOJTHME3ALLUMTbI: @) OTXOAALLMX NIMHWIA HeT; 6) OT 06bekTa oTXoAUT NnHus 0,4 KB
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3Y 06bekTa Q
Puc. 14 — CxeMbl 3aMelLeHnsa 415 OLEeHKM TOKoB Yeped Y3
Np¥ OTCYTCTBUM y 06 beKTa CUCTEMbI MOJTHUE3ALLMTbI U Hanuuum oTxoasiiein B/ 0,4 kB
a) oTxoasLlasn BJ1 npoxoanT no OTKPbLITOM MECTHOCTY; 6) OTXoAsLan BS1 skpaHMpoBaHa
coceHVMN 06 beKTaMu
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KAK BbIBUPAETCH CXEMA
MNOAKJMTOYEHWA Y3UTI

Cxema nogkstoderns Y3UI B ceTb 3aBUCUT OT pacronoXeHus
NCTOYHMKA NOMEXN 1 ToUKM 3a3emerHna PEN nnn N npoBOAHMKOB.
B 06LeM crydae nepeHanpsaxeHns AenaT Ha cuHdasHble (Hecum-
MeTPUYHbIE) 1 NPOTHBOMAa3HbIE (CUMMETPUYHbIE). CHDa3HbIe
noMexu BO3[ENCTBYHOT Ha M30SLMIO UK 060PYAOBaHME Mexay
NPOBOAHMKAMU 1 3a3eMieHreM (Mo cxeme NPOBOA-3a3EMIIEHNE),
npoTuBodasHble — Mexay NPOBOAHVKAMYW OLHOM KabenbHOM
NMHUK (Mo cxeme NpoBoA-NpoBoz). COOTBETCTBEHHO, MPOTUBOMA3-
Hble MOMeXW XapaKTepHbI /151 y4acTKOB CeTU, Ha KOTOPbIX OANH

3 NPOBOAHMKOB 3a3eMJfIEH, TO €CTb PadHble NPOBOAA HAaXoAATCH

B pa3HbIX YCNOBMUSIX C TOUKM 3PEHNSA PA3BUTUS NepPeHanpsikKeHni.
CvHda3Hble NoMexu XxapakTepHbl 418 y4aCTKOB, Ha KOTOPbIX MPO-
BOAHWKMN HaxoAATCs B OAMHAKOBbBIX YCNOBHSX.

B 3aBMUCMMOCTM OT BMAa OXKMAAEMbIX MOMEX MPUMEHAETCA OAHa U3
[BYX cxeM BKtodeHust Y3, koTopble NpuBeAeHbl Ha pucyHke 15
(a) u (6) Ha Nprmepe ogHOGhA3HO CETU C CUCTEMON 3a3EMIIEHNS
TN-S. Cxema (a) NnpeaHasHaveHa, B NepByto o4depesp, AN 3almThbl
oT NpoT1BOdasHbIX NepeHanpskeHnit (NpoBoA-NpoBos), cxema (6)
— OT cuHbasHbIX NepeHanpsiXXeHnin (TPOBOA-3a3eMIIEHNE).

L L

N N

PE PE |
a) 6)

Puc. 15— Cxembl BKAOYeHNA Y3WIT ans 3almTs:
a) oT npoTnBodasHbIx MH; 6) oT crHbasHbIx MH

06LLenpuHATO cxeMy ycTaHoBKM Y3WIM 0603Ha4aTh Kak «X+Y».
Ecnn Y=0, T0 BCe Y3WUI ycTaHaBAMBaOTCA MeXy NPOBOAHMKAMM
cetn n PE-npoBogHmkoM. Ecnv Y=1, To oaunH Y3UI nogkntovaeTcs
MeXay 3a3eMJIEHNEM U HYNEBbIM MPOBOAHMKOM, OCTasbHble Y3UI
noAKArYatoTes Mexay GasHbIMU MPOBOAHUKAMU U HYNEBBIM.

Ha cxemax pucyHka 16 ka4eCTBEHHO NOoACHSAETCA 3(PMOEKTUBHOCTD
npumeHenrnsa Y3, BKIKOYEHHbIX B TPEXMPOBOAHYIO 0AHOMA3HYHO
ceTb AN 3aWmMTbl 060pyA0BaHMsA No cxeme «T+1» unn «2+0», B 3a-
BMCKHMOCTM OT TMMNa BO3AENCTBYIOLLMX NOMeX. PaccmaTpusaroTces
YCNOBHbIE Cly4aun, Koraa nepeHanpsikeHne pasBnBaeTcs TONbKO
no dase (NpoTBodasHble MOMEXM) UK TONbKO Mo PE-NPOBOAHMKY
(cvHba3Hble nomexw). PaBounmMm aneMeHTamu Cry>kaT BapycTopbl.
AHanuaunpyeTcst OCTaTouHOE HanpsikeHne Up, NprnoxeHHoe K n30-
nsaumn o6opynosanms (L/N).

1. Y3UI nogkntodeHo no cxeme «1+1», nepeHanpshkeHve pa3srBa-
eTtcs no daze, AU = Up.

Hanpsixerne AU, npunoXkeHHoe K 060pyA0BaHWIO, PaBHO OCTaTo4-
HOMY HanpskeHuto Y3WI, T.e. ero ypoBHIO 3aLLUUTbI.

2. Y3WIM nogkntoveHo no cxeme «1+1», nepeHanpsixeHne pasBunBa-
etcq ¢ semnu, AU = Up.

HanpsikeHne AU, NnpuUnoxeHHoe K 060pyA0BaHMIO, TakXKe paBHO
OCTaTOYHOMY HanpskeHnro Y3, T.e. ero ypoBHIO 3aLLUnTbI.

3. Y3UI noakntoueHo no cxeme «2+0», nepeHanpshkeHne pasBmnea-
eTcs no dase, AU = 2Up.

Hanps»xeHne AU, npunoxeHHoe K 060py0BaHmIO, paBHO yABOEH-
HOMY OCTaTO4HOMY HanpsbkeHuro Y3UI. B cnyyae npyMeHeHns

B 9TOW CxeMe [ABYX pa3psAHNKOB OCTaTOYHOE HanpsixXeHne, Npuio-
>KEHHOEe K 060pyA0BaHWIo, ByAET paBHO YPOBHIO 3aLLWTbl OAHOIO
paspsagHuKa.

4. Y3WI noakIk4eHo no cxeme «2+0», nepeHanpsaXxeHne passmea-
etca ¢ semin, AU = 0.

HanpsikeHve AU, npunoxeHHoe K 060pyA0BaHMIO, PaBHO HYIHO,
MOCKOJbKY MPOUCXOAWT BblpaBHMBaHWE NoTeHUmnanos hasHoro
1 HYNeBOro NPOBOAHNKOB OTHOCUTESIbHO 3EMIIN.

Takum o6pasom, ana cetvt TN-S cxema «1+1» («3+1») pekomeHay-
€TCs Kak Havbonee yHnBepcanbHasa B Cyvanx, Korga UCTOYHMK
nepeHanpskeHns He onpegeneH. Cxema «2+0» («4+0») ans cetn
TN-S npumeHseTcs, korfa nepeHanpskeHne pasBmBaeTcs C 3eMu
(HanpuMmep, AN 3alUWTbl CBETOAMOAHbBIX CBETWUBHIUKOB NpY yaape
MOJTHAN B MaUTy OCBELLEHVSI, COBMELLEHHYHO C MOTHUEOTBOAOM).

www.streamer.ru
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1. NMomexw «NpoBOA-NPoBoA» (MpoTnBOGhasHbIe)
Cxema nogkmoueHnsa Y3 «1+1»

AU=2U

i O6opynoBaHune

I e

AU

3. Momexu «npoBoA-NpoBoA» (MpoTuBodasHble)
Cxema nogkntoderms Y3NI: «2+0»

O cTpumep

AU=U

P
O6opynoBaHune

AU
N

/v

2. MNomexy «npoBoa-3eMns» (CUHMa3sHbIE)
Cxema nogkstodeHna Y3UTT: «1+1»

AU=0

0O6opynoBaHue
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AU

N R R

SN
—_—
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!

4. Momexu «npoBoA-3emnsa» (CUHba3HbIEe)
Cxema nogkntoueHns Y3UM: «2+0»

Puc. 16— 3 dexTBHOCTL padoThl Y3WIT B cxeMax NOAKAKOYEHNUA AN 3almTbl OT NPOTUBOMasHbIX
«1+71» 1 cnHPasHbix «2+0» nepeHanpsKeHnit (YNPOLLEHHO OLEHEH YPOBEHb OCTATOYHOTO Hanpsxerus U,

MPUIOXKEHHOTO K M3oaUmMmn o6opyaosanns L/N)

AO «HIMO «Ctpumep» © 2022
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[MPUMEP BblIBOPA Y3WII
O3 OB bEKTA A3C

[ns npumMepa paccMoTpum A3C, UMEOLLYIO NPUMEeraroLLyo Teppu-
TOPWIO C OCBELLEHNEM, 3aLLNLLEHHYHO CTEPXXHEBbBIMU MONTHUEOTBO-
JaMu (1 CETKOW), U HACbILLEHHYIO CreLyanbHbIM 9M1eKTPOHHbBIM
o6opyfoBaHveM. Tak, Ha TeppuTopun A3C pacrnonoxeHbl 6110Kn
[151 KOHTPONSA TOMAMBA, HACOChI, ABUraTeNN, CHETHNKM Pa3INYHOIO
HasHaveHna 1 ap. OpraHM30BaHO OCBELLIEHVE 3aNPaBOYHOM 30HbI,
MOJIOChI Pa3roHa, pekaMHbIX KOHCTPYKLWA (pUCYHOK 17). BHyTpw
3aaHnsa A3C pa3meLLeHO pacHeTHO-KaCCOBOE U KOMMbIOTEPHOE
o6opynosaHue, 610KV ypaBneHWsi ra3oBbIMU KOTENbHbLIMU.

Mo anroputmy A Bo BPY 3aanuns A3C cnefyet noctaButb Y3UI

Knacca |, T.K. BO3MOXeH yaap MOJHWK 1 ecTb oTxofdAtasa KJ1 0,4 kB.

13-3a 60/1bLLUOI0 Yncna KabesnbHbIX IMHWIA LienecoobpasHa 3alimTa
6/10KOB NUTaHWS U YNpaBNeHWst TONIMBOPA3AaTOUYHbIX KOIOHOK
OT HaBeAEHHbIX NMepeHanpsxKeHui no anroputmy B.

4

LT Hapy»Horo
ocBeLLeHNns

Puc. 17— Pa3wmelleHne ob6opyaoBaHmst Ha A3C

Mo anroputmy C Heo6xoAMMa 3alLmTa CBETOAMOAHOro 060pyA0Ba-
HWUSI CUCTEMbI OCBELLEHNST — CBETUIIbHUKOB, PEKTAMHON 1 AEKO-
paTVBHOI NoacBeTKY; TpebyeTcst ycTaHoBKa Y3WI ¢ obpaTHoro
KoHUa KJ1, nuTaroulein ocBellieHre, — B WKad ynpaBAeHust oceellle-
HUEM.

Mo anroputmy D BTOpas CTyneHb 3alinTbl TpeGyeTcA AN NOMEXO-
4YyBCTBUTENbHOMO MUKPOMPOLIECCOPHOro 060pyA0BaHUsS B MOMe-
eHmnsax A3C.

0

[ PeknamMHblIn I_I_I'I/ITJ

Hapy»kHoe ocsellieHne
NOJIOChI pasroHa

www.streamer.ru



AJTITOPUTMBbI

Anroput™m A: Boi6op Y3WTIT nepBoii
cTynenu (3awmta BPY, FPLLU 1 1.M.)

Moaxof K 3allyTe o6beKTa C NpueratoLlel TeppuTopureit AonxeH
HaumMHaTbCs ¢ BblGopa Y3WI ans ycTaHOBKM BO BBOAHOE pacrpe-
nenutensHoe yctpoiicTeo (BPY) no anroputmy A.

Oco6oe BHUMaHWe 3alimTe BPY cneayeT yaenaTb Npu Hanuunm
BbIXOAALLMX 3a npeaensl o6bekTa NnHuiA 0,4 kB (BJT unun KI1) B cny-
4ae, eciv BO3MOXeEH NpsiMOW yaap MOHUM B 3alluLLaemMoe 34aHne
UK coopykeHve’. Ecnny obbekTa ecTb BHELLUHAS MOHMe3almTa
(cTep>KHEBbIE MOMTHMEOTBOADI MM MOJIHUENPUEMHas ceTKa

Ha KPOBJIE), U/ OH PAcMOsOXEH Ha OTKPbITO MECTHOCTM, U [i0-
MUWHUPYET MO BbICOTE OTHOCKTENBHO OKPYXKAIOLLMX 3AaHNA 1an
[lepeBbeB), TO NPSAMON yAap MOMHUM BO3MOXeH (pucyHok 18). [1nq

O cTpumep

orpaHuyeHnst nepeHanpsixkeHnin Bo BPY Heo6xoa1MMo MCnonb3o-
BaTb Y3WI knacca | unm I+, Ecnn otxogaiumx nuHnin 0,4 KB HeT, To
ans sawmtel BPY goctatouHo yectaHosutb Y3WI knacca . Hanpu-
Mep, B 3alLMLLIaeEMOM 3JaH1K eCTb BCTPOEHHas TpaHchopmaTopHas
noacTaHuma 6-10/0,4 kB.

Ecnv yaap MonHuM B 06BEKT MaNloBEPOATEH, HanpumMep, 06bekT
PaCMoSIOXKEH B OKPYXXEHUM BbICOKMX COOPY>XXEHU MV [ePEBLEB,
TO 3almTa BPY ¢ nomolypto Y3WIM knacca I+l TpebyeTtcs B cnyyae,
€C/ NPSIMOiA yiap MOJHMM BO3MOXKEH B oTxoAdALyto BJ10,4 kB2
Ecnu BJ1 0,4 kB akpaHupoBaHa, To goctatodHo Y3UIT knacca
ANA 3aLUNTbI OT HaBeLEHHbIX NepeHanpsa>KeHni.

Ecnuy o6bekTa HeT BHelHel MOTHVe3alLMThl U OTXOAALLNX
B/10,4 kB, To ycTaHOBKa Y3WTI He TpebyeTcs.

BosgaywHa4q

MonHreoTeoa
Ha 34aHun

Puc. 18- Mpumep o6bekTa ¢ BHelHen MonHMe3almTon 1 otxoadaulern B/ 0,4 kB

"Mpu yaape MONHUK B 3fjaHre noTeHuman
3a3eMnskoLLEero ycTpoicTea (kopnyca BPY
W T.M.) YBENNYUTCS OTHOCUTENBHO NOTEH-
UmMana 3aseMstoLLero ycTpoicTtaa (3Y)
5M1EKTPOYCTaHOBOK Ha NMPOTUBOMONOXHOM
KOHLe nnHmM 0,4 KB. OTa pa3HOCTb NOTeH-
LManoB C HEKOTOPbIM KO3(POULMEHTOM
ocnabnexnsa GyaeT NPUNoXeHa K 30AsLMK
BPY. Hanpumep, HyneBow NpOBOAHUK MUTa-
fOLLEN OBBEKT SIMHUM 3a3EMIIEH CO CTOPO-
Hbl UICTOYHWKA NepeHanpsiXXeHnii — TpaHc-
topmaTopHoi noacTaHumum (Tr1),

AO «HIMO «CT1pumep» © 2022

1N n30N1MpoBaH oT 3Y o6bekTa. Hanpsxe-
HVie Ha M30NSALMN HYNEeBOro NPOBOAHUKA
OYyAET PaBHO Pa3HOCTM NOTEHLMANOB
mMexay 3Y obbekTta un 3Y TI1. BenvuunHa
3TOW PasHOCTU MOTEHLMANOB [OCTUraeT
[lECATKOB W COTEH KWIOBOBT, T.K. 3a3eMs-
foLLMe YCTPOWCTBA CBA3aHbI MeXy Co60oW
TONbKO nocpeacTsoM PE nnv PEN-npoBo-
[HVIKa, MafieHne HanpsXXeHUs Ha KOTOPOM
npwv NPOTEKaHMKN TOKa MOSTHWK ByAeT 60/b-
LMM. [1nst orpaHuyenHnst nepeHanpsi>kKeHunit
HeobxoaAMMO 1crob3oBaTb Y3UI.

2[pw yaape MonHuM B oTxofslyto BJ1 0,4 kB
noTeHUmMan n3onnpoBaHHbIX MPoBoAoB Bl
(HyneBoW 1 hasHbIi MPOBOAHUKM) 3HAUM-
TeNbHO BO3pacTaeT OTHOCUTENBHO MOTEHLM-
ana 3a3em/ALLEro yCTPoMCTBa 06beKTa.
[NoaTomy Hanu4dwme BJ1, npoxomgawmx

MO OTKPbITOW MECTHOCTH, TaKXXe ABNSETCA
noBOAOM ANA 3aLmTbl BPY ¢ nomoubto
Y3WI. FockosbKy 3Ha4uTeNbHas YacTb
TOKa MOMHWK ByfeT NpoTekaTb Yeped Y3,
TO HeobxoAMMOo NpuMeHsTb Y3WI knacca |
nnn I+,
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AJTTOPUTM A:
Bbibop Y3UTI nepsBoit ctynenu (3awmTta BPY, IPLL)

ofHa
™ » CKOJIbKO ¢a3 —_— Y3WI knacc I+l
/ B ceTn? Tou PU®D-3-1+l 255/25 (1+1)
na
I+1l knacc CKONbKO (a3 ona Rl el Neerny 2> Yaun knace I+
Kakas cuctema > 2x PUGD-3-1+1 320/25 (1 Het
333EMMeHNS Y3Unl B ceTn? e M \ PU®D-3-1+11 255/25 (3+1)
2 i Tpu
ucnonbayerca? (MakcumanbHblii panexo \ VA e 141
TOK) Y3WM knace I+1
PU®D-3-1+1] 255/25 (3+0)
PU®-3-1+1] 255/25 (4+0)
Ipe Touka
"
NS TG paspeneHus ——— _ CKOMIbKO ®a3  opa Y3WM knacc I+1
' N v PE | priAom ¢ Y3UITY/ Her > B cetn? > PUD--I+I1 320/25 (1)
NPOBOAHNKOB? P/
Y3WM knacc I+1
Heaaneko
30-100 w > EK;TI’AI;O ®as _ona | SESSHKECE PU®-3- 141l 255/25 (3+0)
: PU®-3-1+1] 255/25 (1+1)
Tpn
Y3WM knacce 1+1
PU®D-3-1+1l 255/25 (3+1)
Ectb BJ1 unu KJ10,4 kB CKONbKO a3  opra Y3WI knacc 1+l
Y 06beKTa ecTb BHeLHsA (ecTb cBA3b C yAANEHHbIM T > Bcetn? )
MonHuesawuTa (B 06beKT 3a3eMJISIIOLLUM YCTPOCTBOM)? ’ oM PU®-3-1+11 275/12,5 (1+1)
BO3MOXKEH YAap MOJIHUM)? aa
ectb N? —> Y3UM knace I+11
e \cer PU®D-3-1+11 275/12,5 (3+1)
Het | unu 1+l CKONbKO a3 opa
B ceTn? = 2x PUD-3-1275/12,5 (1) Y3MM knace I+l
Kakas cuctema | KJ1acc Y3 o
Ectb BJ10,4 kB 3a3eMJieHnsa (MMHMMaﬂbelVl \ PUD-3-1+11 275/12,5 (3+0)
(ecTb UCTOYHMK —m" BJT npoxoauT m »| wucnonbayetca? TOK) Y3WI knacce I+
~ 7 >
nepeHanpsKeHui)? MO OTKPBITON " PUD-3-1+11 275/12,5 (4+0)
MeCTHOCTH
HeT (BO3M0v)KeH lne Touka R oAHa Y3UM knacc |
MonHMM B BJT)? N v PE B ceTun? PUD-3-1275/12,5 (1)
Y3WI He Hy>XeH NpoOBOJHMKOB? -
Heaaneo Y31 knace I+]
HeT ckonbko das o Y3UM knacc 1411
2 -3-
B ceTn? PUG-0-1411 275/12,5 (151)  PUO-3-1411 275/12,5 (3+0)
Tpn
Y3WM knacc 1+
PU®D-3-1+1l 275/12,5 (3+1)
Kakas cuctema T
3a3eMneHnst
ucnonbsyetcs? 3 CHONEKO $as _opa Y3uM knace I
Il knacc B CeTH! cKonbko has  opua Y3UIM knacc Il
2x PU®D-3-11 320/20 (1) B ceTU? —
Y3UI e \:pw ! T PU®-3-11275/20(1+1)
Y3WI knacc |l na
TN-S, TN-C ectb N? —> Y3 knace Ii
PU®-3-11 275/20 (4+0)
HeT\ PU®D-3-11 275/20(3+1)
L] cKosbKo (a3
paspeneHus @l— i ECLENNG Y3 knace Il y3Wn knace |l
N un PE :
PU®-3-11320/20 (1) PUD-3-11 275/20 (3+0)
NPOBOAHUKOB?

\l 30-100 m :

He Tpebyetca ycTaHoBka Y3UI mexxay N 1 PE-NpoBogH1KaMu B ciyyae, Heaaneko

ecnu pasgeneHve PEN-NpOBOAHMKA BbIMOSIHEHO B HEMOCPEACTBEHHOM
61M30CTU OT MecTa yCTaHoBKM Y3WUTT.

I K Y3WUI MoXKHO 106aBUTb OMLUIO AUCTaHLMOHHOWM

CuUrHanaunsauuun o HemcnpaBHOM COCTOAHUN pa6oqero Moayna
o

2 2 www.streamer.ru

\T‘W
Y3WM knacc |l

PU

CKONbKO ha3 ogna
B cetu? >

- Ton | PU®-3-11275/20 (1+1)
\ Y3WM knacc Il
PUD-3-11 275/20 (3+1)
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Y3WMM knacc |l
P-3-11 275/20 (3+0)
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AJITOPUNTM B:
Boibop Y3UT anda 3awmThl

OT HaBeAeHHDbIX nepeHanpﬂmeHMl‘/ﬁ

Y3WI He Hy>XeH

/

OkpaH KJ1+
NOTOK/KOpOo6/Tpy6a+
ot natu KJ1 B noToke

/

Kakom Tun

AkpaH KJ1+ go natu KJ1 B notoke

Kakoe paccTosiHue oT Tpacchbl

<15™

naneko

Y

KabenbHOI KaHanM3auum
npuMmeHsieTca?

KJ po monHneotBopga?

Y3WUI1 He HyXeH

HeT aKkpaHUpYIOLUX KOHCTPYKLUI

Kakoe paccTosiHue oT Tpaccbl Mo
KJ1 o monHuneoTBopga? L

C NoMoLLbto anroputma B oT HaBeAeHHbIX (MHAYKTUPOBaHHbIX)
nepeHanpsKeHnin 3alLmiLaeTcs 060pyA0BaHME, NUTAKOLLME NNHIKL
0,4 KB KOTOPOro NPOXOASAT BO/M3U MOSIHAEOTBOAOB Ha OTKPbITOM
TeppuTOpUM 06BEKTA. TUNNYHBIMU NPUMEPaMI TakiX O6bEKTOB
ABNAOTCA NMPOMbILLIEHHBIE MPEANPUATIS, a3POMopTbl, 3anpa-
BOYHble CTaHLMK, KOMNPECCOPHble CTaHLmu, OPY noacTaHLmi
(pucyHoK 19).

[Ins opraHnsaumm 3almTbl 06bekTa TpeGyeTes OLeHUTb CTeneHb
ocnabneHnsa BO3AENCTBS, KOTOpas 3aBMCUT, MPEX e BCETO,

OT paccTosHMA Mexay Tpaccol KJT 1 NCTOYHMKOM nepeHanps-
YKeHWit (MONTHMEOTBOAOM), @ TaKXKe OT HanWuKs 3a3eMIIeHHbIX
MEeTaNIMYeCKmx KOHCTPYKUMA BAOb KJT - coBCTBEHHbIN akpaH K/,
SKpaHbl M PE-NPOBOAHUKM NapannenbHbIx KabenbHbIX TMHWIA

B MOTOKE, @ TakXKe MeTannyeckne Tpybbl ANa NPOKaAKK Ka-
6enein ocnabnatoT BO3AENCTBME NyTEM SKpaHMpoBaHus. Y3UN
LIS 3alWTbl OT HaBeAEHHbIX NepeHanpPsdXKeHNn yCTaHaBNBaKOT-
CA MO KOHLaM KabenbHbIX MMHWUIA, MPOXOAALLMX BOIN3WN MOHUE-
OTBOAOB.

www.streamer.ru
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Ipe Touka
pasgeneHus

N u PE
NpPOBOAHNKOB?

I K Y3WIM MoXHO 106aBUTb OMLMIO AUCTaHLMOHHOM

CWUrHanusaumm o HemcrnpaBHOM COCTOSIHUM paboyero
® Moayna

He Tpebyetcs yctaHoBka Y3UIM mexay N 1 PE-npoBoagHMKamMu B ciyyae,
ecnu pasgenexHne PEN-NpoBoAHMKA BbINOSHEHO B HEMOCPEACTBEHHOM
61M30CTM OT MecTa ycTaHoBKM Y3,

BpoHs He aBnaeTCsa akpaHOM Kabens v He CI'IOCO6CTByeT
CHMXEHWNKO YPOBHA NMOMEX.

Y3WI knace |l
CKONbKO a3 ogxa
B ceTn? = 2x PUD-3-11 320/20(1)

Y3WI knacc |

PU®D-3-11 275/20(4+0)

Y3WI knacce |l

ofHa

CKoJbKoO (a3
] PAAOM C YBUI/eT [ — PH®-3-11320/20 (1)

Hejaneko Y3WI knacce |l

PU®-3-11 275/20 (3+0)

CKONbKO (a3  onxa
—
B ceTun?

Y3WUI knacc
pu PU®D-3-11 275/20 (1+1)

Y3WI knace I
PUD-3-11 275/20 (3+1)

Puc. 19— lNprmep NPOHNMKHOBEHMA
- HaBefeHHbIX Nomex no KJ1, npoxoasiimm
B6/IM3M MOSTHNEOTBOOB
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Anroputm C:

Bbibop Y3UTI ana 3awmTbl 06opya0BaHMA

Y MOJTHNEOTBOA OB

YSVILTKJIGee 1+l

PUD-9-1+11 275/12,5(141)
ofHa

na

ecTb N? —_— Y3WM knace 1+l

_ CKoJbKoO (a3

T
Kabenb oT obopyaoBaHus Kabenb oT 060pyaoBaHNs Ha Kakas cuctema
Ha MOJTHMeoTBOAE MOJTHMEOTBOJE IKPAHUPOBaH - 3a3eMneHus
3KpaHUPOBaH U NMPOJIOXKEH WY NPOJIOXKEH B Tpy6e? ucnonb3ayercs?
B Tpy6e?
[pe Touka
paspeneHus
Y3WUI He HyXeH N wn PE
?
- NPOBOAHUKOB?

Puc. 20— MNprmMep BCnomMoraTebHOro
060py0BaHMsA Ha MONTHUEOTBOAAX:
OCBELLEeHNe, BUAeOHaboAeHE,
onoBellleHve

Mo anropuTtMy C ocyulecTBasieTca BbiGop Y3WIM ans 3awmnTbl ne-
pudepuinHoro 060pya0BaHMs, CMOHTUPOBAHHOMO Ha MOJSTHUEOTBO-
[lax, ¥ npuneratoLlen ceTn. Ecnm Tepputopumst o6bekTa 3alluileHa
MOJIHMEOTBOAAMM (M1 KPOBIA 3alLMLLEHa MONTHUE3ALLUUTHON ceT-
KOM), TO NP1 yAape MOSIHWM PUCKY BbIXoAa U3 CTPOs NoABepraeTcs
BCE 060pyA0BaHu1e, yCTaHOBNEHHOE HEMOCPEACTBEHHO Ha ONopax
(MayTax) nnv no6amsocTu (pucyHok 20). 370, B MepBYO o4epeb,
060pyA0BaHKe CUCTEM OCBelleHVs (CBETOANOAHbIE CBETUb-
HWKMW Ha MauTax) 1 6esonacHocTu (BUAeOHaBMOAEHWE, ONOBE-
LeHve 1 TpaHCAAUMS, AaTYnKU ABVXXeHWsA 1 Ap.). Mpu yaape
MOJTHUW B MOMTHUENPUEMHYIO CETKY NMOBPEXAAETCA 060pY-
[OBaHMe KOHANUMOHUPOBaAHNA Ha KPOBSe, AeKopaTueHas
NOACBETKA, AaT4MKM 3arpssHeHUs BO3ayxa 1 060pyaoBaHue

B ceTn? U

PUD-3-1+11 275/12,5(3+1)
HeT

| unun I+l
Knacc Y3UII

(MMHMManNbHbIN TOK)

Y3WIM knacce [+1
PUD-3-1+11 275/12,5(3+0)

Y3WI knacc |
ckonbko a3 24

faneko B ceTu? 2x PUD-3-1275/12,5(1)

TDN Y3UM knacc I+

PU®D-3-I+11 275/12,5(4+0)

Y3WIM knacc |
oaHa
CKOJIbKO (pa3z ——>

PUD-3-1275/12,5(1)

LWt nuTtanus (unu 9Y0)
yAaneH ot 060pyaoBaHuNA?

MoHW3aumn bima. Ocob6oe MecTo 3aHUMaeT aHTEHHO-GuaepHoe
o6opyAoBaHe 1 annapaTypa KMmMaTU4ecKmx LWkados (KoHTeHe-
pOB) OMepaTopoB COTOBO CBA3M — 3alLMTa 3TOro 060pyA0BaHMS
0COBEHHO aKTyasbHa.

CnefyeT OTMETUTb, YTO NOBPEXAAETCS He TONbKO 060pyAoBaHMe
Ha MOJTHMEOTBOAAX, HO U U30MSILMS NUTALOLLMX Kabenel, a Takxe
o6opyioBaHWe, HaxofsLLeecs Ha 06paTHOM KoHLe KJ1. MoaTomMy
ycTaHoBKa Y3WMI HeobxoamMa ¢ o6omx koHLos KJ1. Hanpumep,
[N51 3aLUMTbI CETU OCBELLEHNA C MPOXKEKTOPHbIMU MayTamu Tpe-
6yeTcs ycTaHoBka Y3WIT Kak B LLMTKE Ha NPOXEKTOPHOM MayTe,
TaK v B WKady ynpaBieHnsa OCBELLEHNEM.

www.streamer.ru

| pAAom ¢ Y3/ Het I—'_> B ceTn?
Tpl/\

Y3WM knacce [+

PU®B-3-I+11 275/12,5(3+0)

Hefaneko
ETETT _
{30100 m | > CKONbKO (a3 oava Y31 knace I+]

B ceTun?
PU®D-3-1+11 275/12,5(1+1) Y3 knacce 1+l

TP
PUD-3-1+11 255/25(1+1)
Y3WI knacce I+

Y3WIM knacc I+l

PUD-3-1+1l 255/25(3+0)
HeT
Y3WIM knacc I+l

PUD-3-1+11 275/12,5(3+1)
ofHa

ckonbko ¢as ecTb N?
B ceTun? T aa > PUD-3-1+1l 255/25(3+1)

Y3UIM knacc |+1
cKonibko a3 .,

B ceTn? ——> 2x PUD-3-I+lI 320/25(1)
I+1l knacc Y3WUI
- T Y3WIM knacc I+
(MakcUManbHbIN TOK) Aaneko
>100m PUD-3-1+11 255/25(4+0)
K Foe Touka /
3::::1::::;:'“2‘ pasfenexns onHa Y3WIM knacce I+
ncnonbayercs? | Lo TNC N v PE ] prnow C Y3/ et f—3- CKOHM;O Paz -, PU®-3-1+11 320/25(1)
Y ’ NPOBOAHNKOB? B ceTu?
Tpl/l\ Y3WI knacc I+I1
Heaaneko
30-100 W PU®-3-1+11 255/25(3+0)

cKonbko das
BpOHH He ABNAETCA 9KPaHOM Kabens n He CI'IOCO6CTByeT B CeTM')
CHVXEHWUKO YPOBHA NMoMeX.

OfHa Y3WI knacce I+1
—_—

PUD-3-1+11 255/25(1+1)
TpN
Y3WIM knacce [+1

K Y3WIM MokHO 06aBUTL OMLMIO AYCTAHLIMOHHOM I

CUrHaNM3aLmm 0 HeUcripaBHOM COCTOSIHUM PU®D-3-1+11 255/25(3+1)

paboyero mogyns ®

He Tpebyetcs yctaHoska Y3WIM mexay N 1 PE-npoBofHvKamu B ciy4ae,
ecnu pasaenerHve PEN-NpoBoaHMKa BbIMONHEHO B HEMOCPEACTBEHHOM
611M30CTV OT MecTa yCcTaHoBKMW Y3,

AO «HIMO «Ctpumep» © 2022 2 7



AJITOPNTM D:

Bbibop Y3WI BTOPOI 1 TpeTbel cTyneHeln (kackagHas

3alimTa)
| ] I >
[ DHnace | > JlononHuTenbHble
Mepbl He TpebytoTca
Y3WI knacc Il
/ PU®D-3-11 275/20(3+1)
U
Kakas aneKTpoHuKa _ ONeKTpOHMKa cneunanbHoro EENEYIRENSET TN Y31 knace Il
a2 ”  Ha3HaJyeHus: Bbl6paH mo Anroputmy A? @l—) Kakoe paccTosHue ot [ 15wl » CKOJIbKO a3 onra
MOAJIEXMUT 3aliuTe? Y3U o 06opyaoBans? — B ceT? —> PU®-5-11 275/20(1+1)

OMEeKTPOHUKA [N SHEPreTUKK,
MPOMBbILLSIEHHOE 3N1eKTPOOGOPYAOBaHME
(nBUratenu, BeHTUNALMA, KOHAULMOHEPDI)

I nace > Kakoe paccrosHue ot [Si5m} 5 CKOJIbKO a3 ogua | Knace lily o6opyaoBaHust
Y3UI po o6opypoBaHus? | I B ceTn? PU®-3-11l 320/3 ¢ (14+1)

Knacc Ill'y o6opyaoBaHus

e — PU®D-9-111 320/3 ¢ (3+1)

Mepbi He Tpe6ytoTcs
AneKTpoHuKa obusero Kakolt knacc Y3W 6bin

Ha3HayeHus: Bbl6paH no Anroputmy A? o Kakoe paccrtosiHue oT Knacc Ill y o6opyaoBaHus

CKOJIbKO (a3 ogHa
Y3 po o6opyaosaHuna? B ceTU? ® —> PU®-3-111320/3 ¢ (1+1)

Tp"‘\ Knacc Ill y o6opynoBaHus
PU®D-3-111 320/3 ¢ (3+1)

I+l knace

CnaboToYHbIE CUCTEMBI,
6bITOBbIE NPUOOPbI, KOMMbLIOTEPDI,
OprTexHuka

npun Hann4ymmn

>30 ™M
MPOMEXYTOHYHbIX
WwMTOB Knacc Il + knacc |l
(Mexay Y3UI >15 m)
cronxogas ;DS ITIRD
B ceTn? -~ e (1+1)
TpUY
Knacc Il + knacc Il
(Mexay Y3UIM >15 m)
K Y3WUIM Mo>KHO 106aBUTb OMNUMIO AUCTaHLMOHHOW CUrHann3aumm PU®D-3-11 275/20 (3+1)
0 HEUCNPABHOM COCTOSIHUM paboyero Moayns PU®-3-111 320/3 c (3+1)

ANAN
\/

RIS URA

X

3alUUTUB CeTb, T.€. YCTaHOBMB «rpyByto» 3almTy B Buae Y3 |, HEOBXOAMMOCTU, TPEThEN CTYNEHEN ANA SNEKTPOHMKI CrieLanbHOro
I+l vnn Il knacca B [PLL/BPY, cnegyeT oTBETUTL Ha BOMPOC, ECTb 1 06LLEero HaszHavyeHns?®.

Y

ZaNY) S VAN

AN

Puc. 21- MNMpumep o6opyaoBaHus,
TPEeBYHOLLErO KaCKaAHOM 3aLLUMTbI

AN}

M BHYTPY 06bEKTa JOPOroCTosILLIEE NEKTPOHHOE 060PYA0OBaHME, KOMI‘IbI-OTepr

>

Y3WIM gns BTOpor 1 TpeTbei cTyneHern BblibupatoTes ¢ ydetom Y3UTT,

yA3BUMOE A/19 NOMEX, U O60py,£l,OBaHl/|e, NMOMEXOCTOMKOCTb KO-
YCTaHOBJIEHHbIX Ha NpeablAyLlemM atare no aaropntmy A.

TOpOro HenaBecTHa (pUcyHoK 8). AnropuTM D MOMOXET OpraHn30-

BaTb KackafHyro CxeMy 3aLUMTbl — BbiGpaThb Y3WIT BTOPOWA 1, Npu LT yripaBJieHnA

KOHBENepom

9 [Tog cneunanbHOM SﬂeKTpOHVIKOVI NMOHN- ynpaBneHna ABuratenamMmy, CUCTEMbl KOH-
MaeTca o6opyp,OBaHme NPOMbILLIEHHbBIX ONLUNOHNPOBAHNA L T.T1. [Mon SJ'IeKTpOHVIKOIZ
I'Ipe,ElI'Ipl/IﬂTl/IVI, KOTOPOE NCXOOHO npefHa- o6|_|_Lero Ha3Ha4YeHNA NOHMMaEeTCA OCDVICHaﬂ
3Ha4eHo And paéOTbI B TAXEJbIX C TOYKU nnn 6biToBas arnnapatypa, KoTopas obna-
3peHnd SﬂeKTpOMaI’HV]THOVI COBMECTNMO- [aeT HU3KOM CTOMKOCTBIO K nepeHanpsaxe-
CTWn yCnoBuax: o6opy,£loaaH|/|e peJ'IeV'IHOVI HUAM: KOMMNbHOTEPbI, OPIrTEXHUKA, ObITOBblE
3alUMTbl N aBTOMATUKN SNEKTPUHECKUX I'Ipl/l60pb|, 610K yrpaBJieH/Aa ra3oBbiMn
CTaHUMM 1 NOACTaHLMNA, KOHTPO/I1epbl KOTNnamMm n T.m.
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CTPYKTYPA YCJIOBHOI'O OBOSHAYEHNA Y3UNTT

ana CNcTeM SHepFOCHa6>K€Hl/lFI

PUDO —3 —X XXX /XX C (X

Mapka Y3UI1

Ona cuctem
9HeprocHabXeHus

Knacc 3awntbl

3HaveHne MakcMManbHoOro AnUTeNbHOro paboyero
Hanps>enua Uc, B

3HaueHne UMNynbCHOro Toka MosHum (10/350 MKe) [
(ans Y3WM | knacca) nnn 3HaveHne HOMUHANBHOMO PA3PALHOro ToKa
(8/20 mkc) | (mns YW Il knacca n Y3WM Il knacca), KA

CHab>XeHO KOHTaKTaMu UCTAHLMOHHOM CUrHANM3aLUmm NoBpeXaeHa paboyero
anemMeHTa

NcnonHeHne Y3WM:

(1) — ogHonontocHoe Y3WIM ana 3awmTbl hasHoro nposofHuka L/N, L/PEN nnn L/PE;

(N-PE) — ogHonontocHoe Y3UIM ana 3awmTbl HyneBoro nposoaHvika N/PE;

(1+1) — nByxnontocHoe Y3WI ans 3almuTbl ha3Horo 1 Hyneeoro npoBoaHuKos: L/N 1 N/PE;
(3+0) — TpexnontocHoe Y3UI ana 3awmTbl hasHbix NpoBoAHMKoB: L/PEN;

(38+1) — veTblpexnontocHoe Y3WIM ans 3awmTbl hasHbix 1 HyneBoro NpoogHuKos: L/N v N/PE;
(4+0) — yeTblpexnontocHoe Y3WM ans 3amTbl hasHbIX 1 HyNeBOro NPpoBOAHMKOB: L/PE 1 N/PE.
Y3UIM Tvna PU®-Ok cepTndurumpoBaHbl A5l YCTaHOBKM B 3aLUMTHbIA KOXKYX.

ANS MHOOPMALMOHHbBIX CUCTEM

PUO  —UN =X /X /XX (X)) =X
Mapka Y3UI

[nsa nHdGOopMaLMOHHbIX
cucTem

HomuHanbHoe Hanpa>xXeHne CncTemMbl UN

IMnynbcHbIN Tok (10/350 MKe), KA

CyMMapHblit pa3psaHblin Tok (8/20 MKc), KA

KonnuecTso sallmiiaeMblxX IHIA

PasmelleHne Y3UI kaTb — a4na ceTten 6-0oi Kateropum

www.streamer.ru



KOHCTPYKUWNA Y3WTI

KOHTaKT ANCTaHLMOHHOWN
curHanuzaumm (AC) - onums

npefHasHayeH Ana KOHTPOs paboyero

cocTosiHMA Y3UIT.
MogandurkaLuma c 6yKBOK «C».

basa ycTpoincTBa

BbINOJSIHEHA U3 HEroPHYEro NnacTuka,
npefHasHaveHa 419 yCTaHOBKM paboyero
Moayns.

3aMOoK KpeneHua

pacnonaraeTcs Ha BHELUHER CTOpoHe
6a3bl 1 NO3BONSET YCTAHOBUTb
YCTPOWCTBO Ha CTaHAapTHYHO
DIN-peiiky 35 MMm.

AO «HIMO «CT1pumep» © 2022

O cTpumep

CbEMHbIN pabounii MOAYIb

COCTOWT M3 KOpMyca 13 Heroptoyero nna-
CTVKa W HENMHENHOro paboyero aneMeHTa
(BapucTOp/paspaaHWK), CUMNOBbBIX KOHTaK-
TOB W MHAMKATOPA COCTOSIHUA paboYero
anemMeHTa.

MHOMKATOP COCTOAHNS paboyero anemMeHTa

o6ecrnednBaeT BU3yasbHblii KOHTPOSb PAaBOYero 1u HevcnpaBHoOro
COCTOSIHWSA 3ALLMTHOrO SN1EMEHTa.

Ecnn OKHO-MHAMKATOP NPO3payHoro (Unu 3eneHoro) LUgeTa,

TO paBouMit N1EMEHT HAXOAMTCS B paboyem COCTOAHUN. KpacHblit
LBET MHAMKATOPa COCTOSIHUA CBUAETENBCTBYET O HEOBXOAMMOCTH
3aMeHbl CbeMHOro paboyero Moayns.

31
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CXEMbI NMOAKJTIOYEHWNA Y3UTI

I+l n Il Knacc, TN-S, TT, 220 B

cxema noakaryeHnsa «T+T»

L
N
PE
Fu*| |
C 7
i
Q10O
R
KomnnekTt Y3UM
I, I+1l knacc

275/12,5 (1)+255/20 (N-PE)

2x320/25 (1)

320/25 (1)+255/50 (N-PE)
Il Knacc

320/20 (1)+255/40 (N-PE)

2x320/20 (1)

L
N
PE
FU* D
Auil @
T

Y3UI 8 MOHONIMTHOM KOopnyce

I, I+1l Knacc
255/25 (1+1)
275/12,5 (1+1)

1l Knacc
275/20 (1+1)

1+l knacc
275/10 (1+1)

I+l u Il Knacc, TN-S, TT, 380 B

cxema noAakoYeHns «3+1»

L1
L2
L3
N
PE
o] ) ]
QP1P19
o] [ ] [
olololo
T T TT ]
Komnnekt Y3UM
I, I+1l Knacc

3x275/12,5 (1)+255/20 (N-PE)

4x320/25 (1)

3x320/25 (1)+255/50 (N-PE)
Il Knacc

3x320/20 (1)+255/40 (N-PE)

L1
L2
L3

PE

Y3 B MOHONUTHOM KOpyce

I, 1+1l Knacc
255/25 (3+1)
275/12,5 (3+1)

Il kKnacc
275/20 (3+1)

*0bocHOBaHMWe YCTaHOBKM NpeaoxpaHutenei B uenu Y3NM cm. ctp. 15

cxemMa nogknodeHuns «2+0»

L
N
PE
Fur ||
C )7
T
Q|0
s
KomnnekTt Y3UM
1, I+1l knacc
2x320/25 (1)

2%275/12,5 (1)
Il Knacc
2x320/20 (1)

www.streamer.ru



I+l 1l Knacc, TN-S, TT, 380 B

cxema nofktodeHms «4+0»

L1

L1

L2

L2

L3 L3
N N
PE PE
el ] ] ][]
O00O0
CC [ ] )
© I © © © I Q T
TTTT] T |
Komnnekt Y3UM Y3 8 MOHONIUTHOM KOpnyce
I, I+1l Knacc I, I+1l Knacc
4x320/25 (1) 255/25 (4+0)
Il Knacc Il kKnacc

4x320/20 (1) 275/20 (4+0)

I+l u Il Knacc, TN-C, 380 B

cxemMa MoAkatoYeHna «1+0»

cxemMa NoAkoyYeHnsa «3+0»

L L1
PEN . L2
L3
*
FU D PEN
*
= il ][]
L1
[
0 ololo
[
Y3UM B MOHOAUTHOM Kopryce KomnnekTt Y3UM
I, I+l Knacc I, I+1l Knacc
320/25 (1) 3x320/25 (1)
275/12,5 (1) 1l knacc
1l knacc 3x320/20 (1)
320/20 (1)

*0b0CHOBaHMe YCTAaHOBKM NpeaoxpaHuTeneit 8 uenu Y3 cm. ctp. 15

AO «HIMO «CTpumep» © 2022

L1
L2
L3
PEN

I, I+1l Knacc
255/25 (3+0)

Il Knacc
275/20 (3+0)

O ctpumep

Y3UI 8 MOHONIMTHOM KOopnyce

33
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Il + lll kKnacc, TN-S, TT, 220 B

cxema nofkodeHns «1+1»

L1

N

PE

FU* |

| E—

Q
i

Y3WI 8 MOHONUTHOM Kopnyce

275/10 (1+1)

Il kKnacc, 220 B

[MapannenbHasa yCTaHOBKa

PE
3
N osopyacaane
L1
FU* ]
SIS
=5

Y3UIM 8 MOHONIMTHOM KOpnyce

320/3 (1+1)

Il + 11l Knacc, TN-S, TT, 380 B

cxeMa NoAakYeHnsa «3+0»

L1

L2

L3

N

PE

gl

©&3cﬂ©

=

Q|0

T T

Y3 B MOHONUTHOM KOpnyce

275/10 (3+1)

[NocnepoBaTtefibHasd ycTaHOBKa

PE

L1

[SSS)

Bawmaemoe
o6opyfoBaHue

Y3WI B MOHOAUTHOM Kopnyce

320/3 (1+1)

*0boCHOBaHMe YCTaHOBKM NpeaoxpaHuTesneit 8 uenu Y3UM cm. ctp. 15

www.streamer.ru



O ctpumep

Il knacc, 380 B

I'Iapaﬂneanaﬂ YCTaHOBKa [TocnegoBaTenbHasn YCTaHOBKa
L1 L1
L2 L2
3awmuaemoe
L3 o6(L)LlpyL:osaHme L3
N N
PE PE
00 0 Fux 000 Fux
SSS) SSSIRRICHS]
O Ol0 O O O|O0 O
SSs)
=

3awuuiaemoe
o6opysoBaHue

Y31 B MOHOAUTHOM Kopnyce Y3 8 MOHOIMTHOM KOopnyce

320/3 (3+1) 320/3 (3+1)

MoctoAaHHbIK TOK, TN-S, TN-C, TT

I i

— i
IEO%’
L- _ PE j PE
Y3UI 8 MOHONIMTHOM KOopnyce Y3UI B MOHOAUTHOM Koprnyce
I, I+1l Knacc Il kKnacc
48=/4 24DC/10
48DC/15
110DC/20
220DC/20

*0bocHOBaHMWe YCTaHOBKM NpeaoxpaHuTesnei B uenu Y3UM cm. ctp. 15

AO «HIMO «CTpumep» © 2022
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Y3UT KJTACCA | ANN1d CUCTEM
OQNEKTPOCHABXEHWA

PUG-3-1 275/12,5 ¢ (1)
PUD-2-1 275/12,5 (1)

123 123
BawmweHo He sawmiieHo

Cxema noaxntoyeHns 1C

—

-
N
N

68
90
36

—— ol

|o

[abapuTHble pa3mepbl

MouHoe ogHonontocHoe Y3WI knacca | orpaHnyvBatoLLero tuna.
Y3WIM BbINOMHEHO B BUAE CMEHHOIO BAapUCTOPHOrO MoAyNnsa 1 6a3bl
LN NOAKITKOHEHMS K CeTU 1 KpenneHuto Ha DIN-peiiky.

Y3WI BblAep>KMBaET TOKOBbIE Harpy3ku, cooTeeTcTByroLme Y3NT
knacca | cornacHo MOCT IEC 61643-11-2013.

YcTaHaBnmBaeTca B npeaenax 0A(B) — 1 30H MOMIHME3aLLNTDI

(B cootBeTcTBUM ¢ TOCT P M3K 62305-1 1 CO-153-34.21.122).

MpuUMeHseTcs A5 ceTel ¢ NobbIMU CUCTEMAMM 3a3eMEHNS.
MNpeaHasHayeHo Ang 3aWwmnTbl GasHoro npoogHmka L/N, L/PEN,
L/PE.

PekomeHayeMbIn HOMUHaN NpegoxpanuTena 125-200 A gL/gG.

MpuHUMNransHas cxema

Y3WUI cHabkeHo:

° TEpMOpaCLENUTENeM v BU3yasnbHbIM UHANKATOPOM;
® KOHTaKTaMM1 AUCTaHLUMOHHOM CUrHaNM3auum NoBpexaeHns paco-
4ero anemMeHTa (MoaMdUKaLMA C BYKBO «C»).

CepTudukarbl: cepTuduKat CooTBETCTBUA TPEBOBAHNAM
TP TC 004/2011 «O 6e30MacHOCTV HU3KOBOIBTHOrO 060PYAOBA-
HUS.

HavmeHoBaHVe NapameTpa e e
275/12,5(7) 275/12,5¢ (1)

MakcrmManbHoe onMTensHoe paboyee HanpsixkeHue Ue 275B

VIMnynbeHbli Tok (10/350 MKe) s 12,5 KA

HoMuHanbHbI% paspaaHblii Tok (8/20 MKe) I 40 KA

MaKkcrmanbHbIi pa3psiaHblii Tok (8/20 MKc) | o 75 KA

YPOBEHb HaMNPAKEHUS 3aLUMTHI U, <1,5kB

Bpemsa cpabatsiBaHua N <25HC

[vianasoH pabourx TemMnepaTtyp T, OT1-40°C no +80°C

KaTeropua vicnonHenvs (TOCT 14254) IP 20

Cnocob MOHTaxa DIN-perika 35 MM

CeveHre NoAKIKOHAEMbIX MPOBOAHNKOB 4 MM? - 35 MMm?

KOHTaKT AUCTaHUMOHHOM CUrHaNmU3aLUmm c - [MepeknroyatoLLmii KOHTaKT

[ATaHVe KOHTaKTa AVCTaHUMOHHOM CUMHaNM3auum, nepem. ToK 250 B/0,5 A

[nTaHve KoHTaKTa ANCTaHUMOHHOM CUrHaNmM3aLmm, NocT. TOK - 250 B/0,1 A 125 B/0,2 A, 75B/0,5 A

gweﬁfgﬁweggaa;moqaew\x MPOBOAHMUKOB AN KNEMM ANCTaHLMOHHOM } MaKe. 1.5 M2

ADPTUKYN 111 005 111105

www.streamer.ru



Y3UT KJTACCA | AN1d CUCTEM
OQNEKTPOCHABXEHWA

PUD-3-1 255/20 (N-PE)

O cTpumep

16 N

o
W

[abapuTHble pa3mepsbl

MoLyHoe ogHonontocHoe Y3WIT knacca | KoMMyTHpyroLLEero Tuna.
Y3WI BbINOMHEHO B BUAE CMEHHOIO MOAYJSIA C ra30HaMNoIHEHHbIM
paspsAHUKOM v 6a3bl ANt NOAKNKOYEHNUSA K CETU 1 KPEMNEHNUIO

Ha DIN-penky.

Y3WIM BblAep>XMBAET TOKOBbIE HAarpy3Ku, cOoTBeTCTRYoLWMe Y3
knacca | cornacHo 'OCT IEC 61643-11-2013.

YctaHaBnmBaeTca B npedenax 0A(B) — 1 30H MOMHME3aLWNTbI
(B cooTBeTcTBMM ¢ TOCT P MOK 62305-1 1 CO-153-34.21.122).
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i
! o 9 % |
‘ © o ©
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MpyHUMNUanbHas cxema

MpuMeHAeTcs AN ceTen ¢ cucteMamu 3azemnermnd: TN-S, TT.
[MpefHasHa4yeHo A4 3aWmnTbl HyneBoro nposogHnka N/PE.

Buumanue! Y3 PU®-3-1 255/20 (N-PE) He npegHasHa4eHo Anst
ycTaHoBku B Uenn L/N, L/PEN, L/PE.

CepTudukaTtbl: CepTUDVKAT COOTBETCTBUS TPEGOBAHMSIM

TP TC 004/2071 «O 6€30naCcHOCTV HU3KOBOJBTHOO 060PYA0BaHNS».

HavmeHoBaHWe napameTpa PV®-o
255/20 (N-PE)
MakcumansHoe AnuTenbHoe paboyee HampsiXXeHve Ue 255B
MmnynbcHbli Tok (10/350 MKc) o 20 KA
HoMuHanbHbI paspsiaHbIi Tok (8/20 MKc) L 40 KA
MakcvManbHblit paspsiaHbli ToK (8/20 MKC) | 65 KA
YpOBeHb Hanps>XeHWs 3aLinTbl U, <1,5«B
Bpemsa cpabaTbiBaHus " <100 HC
[unanasoH pabounx TemnepaTyp T, OT -40°C go +80°C
Kateropws ucnonHeHus (FTOCT 14254) IP 20
Cnoco6 MoHTaxa DIN-peiika 35 MM
CeyeHune nofkso4aeMblx MPOBOAHNKOB 4 MM? - 35 MM?
ApTuKyn 111 006

AO «HIMO «CTtpumep» © 2022
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KATANOI 2022

Y3UTT KJTACCA [+11
O3 CUCTEM 3NEKTPOCHABXEHUA

PUD-O-1+11 275/12,5 ¢ (1+71)
PG-34 275/12,5 (1+1)

123 123
SawmueHo He saumuieHo

Cxema noakntodeHns 1C

122,
Ezg.

R
I
0|9

Fa6apuTHble pasMepbl

[ByxnontocHoe Y3UM knacca |+l KoMBMHMPOBaHHOrO TUNa.

Y3WI BbINOMHEHO 13 OAHOMO CMEHHOIO BApMCTOPHOMO MOZY/A,
O[IHOrO MOAYNS C PaspPsAHNMKOM M 6a3bl A5 MOAKNFOYEHWS K CETH

1 kpenneHuto Ha DIN-periky. Y3WI npegHasHa4eHo Ans 3awmThbl
060pyf0BaHMA B HU3KOBOMBTHbIX Liensx Ao 1000 B oT npsamMbIx

1 OTAaneHHbIX MOSIHVEBbIX PA3psAA0B NPY BO3AYLLIHOM WKW Kabenb-
HOM BBO/ax 9/1EKTPOMUTAHNS.

Y3WI Bblaep>KMBaeT TOKOBbIE HArpy3Ku, COOTBETCTBYoLLMe Y3
Knacca |, a no cnoco6HOCTM OrpaHNYeHNst UMMYNbCHbBIX HanpsiXKe-
HWIA, LONYCTUMbIX 415 M3015LMKM 060PYA0BaHNS, COOTBETCTBYET
Y3WIM knacca l.

MpuHUMNanbHas cxema

YcTaHasnveaetcs B npeaenax 0A(B) — 1 30H MOMHVe3aLLMTbI
(B cooteTcTBUM ¢ TOCT P M3K 62305-1 1 CO-153-34.21.122).
MNpumeHsaeTca ansa ceten ¢ cucteMamu 3asemnenms: TN-S, TT.

PekomeHayeMbIn HOMuHaN npegoxpannTensa 125-200 A gL/gG.

Y3WUM cHabxeHo:

* TepMopacLenuTenem;

* B/3YyasibHbIM MHAVKATOPOM;

® KOHTaKTaMW AVCTaHLMOHHON CUrHannsaLmm NoBpexaeHns pado-
4ero anemMeHTa (MoandyKaums ¢ GYKBOI «C»).

CepTudumkatbi: ceptndukaT COOTBETCTBUS TPeGOBAHNAM
TP TC 004/2011 «O 6€30MacHOCTH HU3KOBOSIBTHOO 060PYAOBAHUS.

HanmeHoBaHve napamMeTpa PAG-S1HI PAG-S-1l
275/12,5 (1+1) 275/12,5 ¢ (1+1)
MakcumanbHoe anuTenbHoe pabodee Hanpshkenue (L-N)/(N-PE) U 275B/2558B
MmnynbcHbli Tok (10/350 Mkce) (L-N) linp 12,5 KA
MmMnynbcHbiin Tok (10/350 mkc) (N-PE) ool 20 KA
HomuHanbHbIi pas3psaHbii Tok (8/20 mkc) (L-N)/(N-PE) I 40 KA / 40 KA
MakcumManbHbli paspaaHbiii Tok (8/20 mkc) (L-N)/(N-PE) . 75 KA / 65 KA
YpoBeHb HanpsxeHus 3awmTbl (L-N)/(N-PE) U, <1,5«B
Bpems cpabatbiaHus (L-N)/(N-PE) . <25 Hc /<100 He
[nanasoH pabounx TemnepaTyp T, OT -40°C po +80°C
KaTeropwst uicnontenus (TOCT 14254) IP20
Crnoco6 MoHTaxa DIN-perika 35 MM
CedeHune NoaksYaeMbix MPOBOAHMKOB 4 MM? - 35 MMm?
KOHTaKT ANCTaHUMOHHOM CUrHanmsaumm c - MepekntoyatoLmin KOHTaKT
[TUTaHWe KOHTaKTa ANCTaHUMOHHOW CUrHann3aumm, nepem. ToK - 250B/0,5A
[MUTaHne KOHTaKTa ANCTaHLUUOHHOM CUrHannaaumum, nocT. TOK - 250B/0,1 A;125B/0,2 A, 75B/0,5 A
CeyeHue NoaKNtOHaeMbIX MPOBOAHMKOB A1 KIeMM i MaKe. 1.5 M
AMCTaHUMOHHOW CUrHanmaaumm
ApTUKYN 112002 112102
www.streamer.ru



Y3UT KJTACCA I+1l
Ona CUCTEM SNTEKTPOCHABXEHWA

PUD-O-1+11 275/12,5 ¢ (3+0)

PUD-O-1+I1 275/12,5 (3+0)

O cTpumep

123 123
BawmweHo He saumuieHo

Cxema nogkntodenms C
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FabapuTHble pasmepsbl

TpexnontocHoe Y3WIM knacca I+l orpaHmnymnBaroLlero Tmna.

Y3WI BbINOMHEHO B BUAE TPEX CMEHHbBIX BAPUCTOPHbIX MOAYNEN,
1 6a3bl ANA NOAKIOYEHNS K ceTu 1 Kpennennto Ha DIN-peiiky.
Y3WIM npefiHadHayeHo ANs 3almTbl 060pyA0BaHNA B HU3KOBOSLT-
HbIX uensax 4o 1000 B oT NnpsiMbix 1 OTAANEHHbIX MOJTHUEBbLIX pas-
pPALOB NPU BO3AYLUHOM MW KabenbHOM BBOAAX 9N1eKTPONMUTaHuS.

Y3WM BblAep>XMBaET TOKOBbIE HAarpy3Ku, COOTBETCTBYOLLME Y3NT
Knacca |, a No Cnoco6HOCTYU OrpaHNYEHNst UMMYIbCHBIX Hanpsixe-
HUIA, LOMYCTUMBIX N5 M30AsILMM 060PYAOBaHWs, COOTBETCTBYET
Y3WI knacca .

YctaHaBnvBaeTcs B npeaenax 0A(B) — 1 30H MofHME3aWUThI

(B cooTBeTcTBUM ¢ TOCT P M3K 62305-1 1 CO-153-34.21.122).

MpuHUMNUanbHas cxema

MNpumeHsaeTca ansa ceten ¢ cuctemamu 3asemnenns: TN-C.
PekomeHayembIn HoMuHan npegoxpannTensa 125-200 A gL/gG.

Y3MUI cHabxeHo:

* TepMopacLenuTenem;

* BM3YyaslbHbIM MHAVKATOPOM;

® KOHTaKTaMW AVCTaHLMOHHON CUrHannsaLmm noBpexaeHns pado-
Yero anemMeHTa (MoandyKaLms ¢ GYKBOI «C»).

CepTudmkatbi: cepTndukaT CoOTBETCTBUS TPeGOBaHNAM
TP TC 004/2011 «O 6€30MacHOCTH HU3KOBOSIBTHOO 060PYAOBAHUS.

HanMeHOBaHME NAaDaMETDA PU®-O-I+I PU®-O-I+I
MMEHOBAHUE napameTp 275/12,5 (3+0) 275/12,5 ¢ (3+0)

MakcumanbHoe AnnTenbHoe paboyee HanpsKeHne Ue 275B

MnynbcHbiin Tok (10/350 mke)(L-PEN) linp 12,5 KA

VIMnynbcHbI Tok cyMmmapHblit (10/350 mke)(L+L1+L2+L3-PEN) ot 37,5KA

HomunHanbHbIN pa3psaHbli Tok (8/20 mkc)(L-PEN) I 40 KA

MakcumMarnbHblii paspsaaHbli Tok (8/20 mkc)(L-PEN) | e 75 KA

YpoBeHb HanpskeHus 3awwmTbl (L) U, <1,5kB

Bpemsa cpabatbiBaHms (L-PEN) t, <25HC

[nanasoH pabounx TemnepaTyp T, OT -40°C go +80°C

KaTeropws ucnontenus (TOCT 14254) IP 20

Crnoco6 MoHTaxa DIN-perika 35 MM

CeveHne NnoakYaeMblx MPOBOAHMKOB 4 MM? - 35 MM?

KOHTaKT AMCTaHLUMOHHOM CUrHanmM3aumm c - [epekntoyaroLmim KOHTaKT

[MnTaHne KOHTaKTa AMCTAHUMOHHOW CUIHANM3aLmm, nepem. ToK - 250B/0,5A

[TMTaHne KOHTaKTa ANCTaHLUMOHHOM CUrHann3aumm, NocT. TOK - 250B/0,1 A;125B/0,2 A; 75B/0,5 A

CeveHne noakoYaeMblx MPOBOAHMKOB A9 KINEMM ) )

OUCTaHLUMOHHOW CUrHanu3aumm Make. 1,5 Mm

ApTuKyn 113002 113102

AO «HIMO «CTpumep» © 2022
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KATANOI 2022

Y3UMN KINACCA I+11 414 CUCTEM
OQNEKTPOCHABXEHWA

PUD-3-1+11 275/12,5 ¢ (4+0)
PG-34 275/12,5 (4+0)

IGIGIE:
C )]
O D S|P

FabapuTHble pasmepbl

YeTblpexnontocHoe Y3WI knacca |+ orpaHnynBatoLlero tmna.
Y3WI BbINOHEHO B BUAE YETbIPEX CMEHHbBIX BAPUCTOPHbBIX MOAY-
nei, v 6asbl AN NOAKNKOYEHNS K ceTu 1 Kpennennto Ha DIN-peiiky.

Y3WIM npefHa3HayeHo Ans 3alwpmTbl 060py0BaHNsA B HU3KOBOMBT-
HbIX uensax Ao 1000 B oT NpsaMbix 1 OTAANEHHbIX MOJTHMEBbIX pas-
PSA0B NPV BO3AYLWHOM Wv KabenbHOM BBOLAX 9N1eKTPONUTaHUS.

Y3WI Bblaep>KMBaEeT TOKOBbIE HAarpy3Ku, COOTBETCTBYOLLME
Y3WM knacca |, a no cnoco6HOCTHU OrpaHNYeHNst UMMYbCHbBIX
HanpsXKeHW, ONYCTUMbIX ANS M3onaummM 060pya0BaHUS,
cooTBeTcTBYeT Y3UI knacca Il.

YcTaHaBnuBaeTcs B npeaenax 0A(B) — 1 30H MOHMESALNUTHI

123 123
SawmueHo He saumuieHo

Cxema nogkntoderuns [C

50 20

112

8,6

36

MpuHuMnnanbHas cxema

(B cootBeTcTBUM ¢ TOCT P MOK 62305-1 1 CO-153-34.21.122).
[MpumeHsaeTcsa ans ceTein ¢ cuctemamm 3azemnenms: TN-S, TT.

PexkomeHayembli HoMuHan npegoxpaHunTens 125-200 A gL/gG.

Y3WI cHabxeHo:

e TepMopacLenuTenem;

® B3yaslbHbIM UHAMKATOPOM;

® KOHTaKTaMu AUCTaHLMOHHOM CUrHann3aLumnm NoBpexaeHnsa pabo-
Yero anemeHTa (MoandbuKaLms ¢ GyKBOI «C»).

CepTtudukatbi: ceptndnkaT COOTBETCTBUA TPEGOBAHNAM
TP TC 004/2011 «O 6€30MaCHOCTV HU3KOBONBTHORO 060PYA0BaHMSA».

HanmeHoBaHme napameTpa

PU®-O-1+11 275/12,5 (4+0) \ PU®-O-1+11 275/12,5 ¢ (4+0)

MakcumanbHoe AnvTenbHoe paboyee HanpsixXeHve Ue 275B
MnynbcHblii Tok (10/350 mke) (L/N-PE) [ 12,5KA
MIMNyNbCHbIA TOK cyMMapHbiit (10/350 MKc) | 50 KA
(L1+L2+L3+N-PE) tota

HoMuHanbHbI paspsaHbii Tok (8/20 mkce) (L/N-PE) I 40 KA
MakcrmManbHblii paspsaaHblii Tok (8/20 mkc) (L/N-PE) (. 75 KA
YpoBeHb HanpsikeHus satmTbl (L/N-PE) U, <1,5«B
Bpemsa cpabatbiBaHust (L/N-PE) . <25Hc
[nanasoH pabounx TeMnepaTyp T, OT -40°C o +80°C
KaTeropwst ucnontenus (TOCT 14254) IP 20

Crnoco6 MoHTaxa

DIN-peitka 35 MM

CeyeHune NoaKYaeMbix MPOBOAHMKOB

4 MM? - 35 MMm?

KOHTaKT AUCTaHLIMOHHOM CUrHaNM3aLmm

- MepeKnoYatoLLmnii KOHTaKT

[TnTaHne KOHTaKTa AMCTaHUMOHHOM CUIrHann3aLumm,
rnepem. TokK

- 250B/0,5A

[MnTaHne KOHTaKTa AMCTaHLUMOHHON CUrHanu3aumnm, nocT.
TOK

250B/0,1 A; 125B/0,2 A,
75B/05A

CeyeHvie NoaKIIHoYaEMbIX MPOBOAHNKOB A KITEMM
[OMCTaHLMOHHOW CUrHanmMsaLUmm

- Makc. 1,5 Mm?

ApTUKYN

114004 114104

www.streamer.ru



Y3UMN KNACCA I+11 414 CUCTEM
OQNEKTPOCHABXEHWA

PND-O-1+11 275/12,5 ¢ (3+1)

PUD-O-1+11 275/12,5 (3+1)

D@D -

FabapuTHble pasmepsbi

YeTbipexnontocHoe Y3WUI knacca I+l KoM6UMHYPOBaHHOIO TUMa.
Y3WI BbINOAHEHO 13 TPex BapUCTOPHbIX MOAYNen, OAHOr0 MOAy NS
C paspsAHUKOM 1 6a3bl AN NMOAKIFOYEHWS K CETU W KPEMNIeHWIo Ha
DIN-peiiky.

Y3WIM npefHa3HayeHo ANns 3almTbl 060pyA0BaHNA B HU3KOBOSLT-
HbIX Lensax 4o 1000 B oT npsiMbix 1 OTAaNEHHbIX MOJTHMEBbLIX pas-
pANOB NPY BO3AYLUHOM Mv KabenbHOM BBOAAX 9N1eKTPONUTaHuS.

Y3WM BblAep>XMBaEeT TOKOBbIE HAarpy3Ku, COOTBETCTBYOLLME Y3
Knacca |, a o cnoco6HOCTM OrpaHNYeHNst UMMYSbCHbIX HanpsiXKe-
HWIA, LONYCTUMbIX 4151 M3015UMKN 060PYAOBaHNS, COOTBETCTBYET
Y3WMM knacca Il.

O cTpumep

123 123
SawmuweHo He saumuieHo

Cxema nogkntodenms [1C

MpuHUMNUanbHas cxema

YcTaHaBnvBaeTca B npeaenax 0A(B) — 1 30H MonHWesaLmTsl (B co-
otBeTcTBUM ¢ TOCT P M3K 62305-1 1 CO-153-34.21.122).
MpumeHsaeTcs ans ceTei ¢ cucteMamm 3azemnenmns: TN-S, TT.
PekomeHayeMbIn HOMuHaN npegoxpannTensa 125-200 A gL/gG.

Y3WI cHabxeHo:

* TEpMOpacLenuTenem;

* BU3yasibHbIM UHANKATOPOM,;

® KOHTaKTaMu AUCTaHLMOHHON CUrHanM3auum noBpexaeHns paco-
Yero anemMeHTa (MoanduKaLms ¢ GyKBOI «C»).

CepTudmkaTbi: cepTnduKaT COOTBETCTBUA TPEGOBAHNAM
TP TC 004/2011 «O 6e30nacHOCTU HU3KOBOIBTHOrO O60PYAOBAHMS».

HanMeHOBAHME NaDaMET PUD-3-I+I PUND-3-1+1
anmeHoBanve napamerpa 275/12,5 (3+1) 275/12,5 ¢ (3+1)

MakcumanbHoe anuTtenbHoe padodee Hanpsaxenwe (L-N)/(N-PE) Ue 275B/255B

MmnynbcHblin Tok (10/350 mkc) (L-N) mp 12,5 KA

MmnynbcHblin Tok (10/350 mkce) (N-PE) otal 37,5 KA

HomuHanbHbI pa3psiaHbii Tok (8/20 mkce) (L-N)/(N-PE) I, 40 KA/50 KA

MakcuManbHbli paspsaHblii Tok (8/20 mkce) (L-N)/(N-PE) o 75 KA/100 KA

YpoBeHb HanpsixeHus 3awmTbl (L-N)/(N-PE) U, <1,5kB

Bpems cpabatbisaHms (L-N)/(N-PE) ) <25 Hc/ <100 He

[vanasoH pabounx Temnepatyp T, OT -40°C go +80°C

Kateropwus ncnonneHus (FTOCT 14254) IP 20

Cnocob MoHTaa DIN-peiika 35 MM

CeyeHune noakso4aeMblx MPOBOAHUKOB 4 MM? - 35 MM?

KOHTaKT ANCTaHUMOHHOM CUrHanM3aumm C - [NepekntovaroLmi KOHTaKT

[MnTaHne KOHTaKTa AUCTaHLUMOHHOW CUrHann3aumm, nepem. TokK - 250 B/0,5 A

[UTaHne KOHTaKTa ANCTAHLMOHHOM CUrHann3aLmnm, NocT. TOK - 250 B/0,1 A;125B/0,2A; 75B/0,5A

CeueHue NoaKNtoYaeMbIX MPOBOAHUKOB /15 KNeMM ) Make. 15 v

[IMCTaHUMOHHOW CUrHanm3aumm s

ApTVKyn 114003 114103

AO «HIMO «CTpumep» © 2022
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KATANOI 2022

Y3UMN KINACCA I+11 414 CUCTEM
OQNEKTPOCHABXEHWA

PUG-0-1+11 320/25 ¢ (1)
PUD-O-1+11 320/25 (1)

123 123
BawmueHo He satymiieHo

Cxema noakntodenHns [1C
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[abapuTHble pa3mepsbl

MouHoe ogHonontocHoe Y3UI knacca I+l. BbinonHeHo B B1ae
CMEHHOIO MOAYSIst Ha OCHOBE MCKPOBbIX MPOMEXYTKOB 11 6a3bl
ONA NOLAKIIKOYEHUA K CeTU 1 Kpenneruto Ha DIN-peiky. Y3UI npea-
HasHa4yeHo 419 3alUMTbl 060PYAOBaHMSA B HU3KOBOMBTHbIX Liensix
£0 1000 B oT npAMbIX 1 OTAaNEHHbBIX MOMHWUEBBIX Pa3psfoB npu
BO3JYLUHOM WX KabenbHOM BBOAAX NEKTPONUTaHUS.

Y3WI Bblaep>KMBaeT TOKOBbIE HArpy3KuW, COOTBETCTBYoLLMe Y3
Knacca |, a no cnoco6HOCTM OrpaHNYeHNst UMMYNbCHbBIX HanpsiXKe-
HWIA, LONYCTUMbIX 415 301511 060PYA0BaHNS, COOTBETCTBYET
Y3WIM knacca l.

YcTtaHasnmsaetca B npefenax 0A(B) — T 30H MOMHME3aLLNTbI
(B cooTBeTCTBMM ¢ TOCT P MOK 62305-1 1 CO-153-34.21.122).

|

, ¢

N/PE/PEN

MpuHUMNUanbHas cxema

MpUMeHseTcs Ans ceTeit ¢ NoObIMU CUCTEMaMK 3a3eMIIEHNS.
MpenHasHaveHo Ang 3aWmTbl hasHoro npooaHuka L/N, L/PEN,
L/PE.

PexkomeHayembit HomuHan npegoxpannTens 200 A gL/gG.

Y3WI cHabxeHo:

* BU3yasbHbIM MHAVKATOPOM;

® KOHTaKTamy AVCTaHLUMOHHOM CUrHaNM3aLmm NoBpexXaeHns pado-
yero anemMeHTa (MoanduKaLma ¢ 6yKBOI «C»).

CepTtudukarbi: cepTudrKaT COOTBETCTBUSA TPEGOBAHVISM
TP TC 004/2011 «O 6€30nacHOCTV HU3KOBOSBTHOO 060PYA0BaHMS.

HanmeHoBaHWe napameTtpa

PU®-O-1+11 320/25 (1) PUD-3-I+11 320/25 ¢ (1)

MakcvmaneHoe AavTenbHoe paboyee HanpskeHue Ue 320B
ViMnynbCHbIiA Tok (10/350 MKC) [ 25 KA
HomuHanbHbIV paspsiaHbIi Tok (8/20 MKc) L 50 KA
MakcvManbHblii paspsiaHbli ToK (8/20 MKC) | v 75 KA
YpOBeHb HanpsXeHWsa 3aLnTbl Up <1,5«B
Cnoco6HOCTb ralleHust CONpoBOXAAOLLErO NePEMEHHOr0 ToKa I, 2 KA
Bpems cpabaTbiBaHWs t, <100 HC
[nanasoH pabounx TemnepaTyp T, 0T -40°C po +80°C
Kateropwst ucnontenus (TOCT 14254) IP 20

Crnoco6 MoHTaxa

DIN-peiika 35 MM

CeyeHune NoaksIYaeMbix MPOBOAHMKOB

4 MM? - 35 MMm?

KOHTaKT ANCTaHUMOHHOM CUrHanM3aumm c - MepeKkaoYatoLmnin KOHTaKT
[TUTaHne KOHTaKTa AUCTaHUMOHHOW CUrHaNM3aLmm, nepem. ToK - 250B/0,5A
[MnTaHne KoHTaKTa AMCTaHLUMOHHOM CUrHANM3aLmMn, MoCT. TOK - 250 8/07'1,- é;/g%SAB/O,Z A

CeyeHvie NofKIIHoYaeMbIX MPOBOAHMKOB ANA KEMM
[MCTaHLMOHHOW CUrHanMsaLmm

- Make. 1,5 mMm?

ApTUKYN

111003 111103

www.streamer.ru



Y3UMN KNACCA I+11 414 CUCTEM

OQNEKTPOCHABXEHWA

O cTpumep
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[abapuTHble pa3mepbl MpuHUMNUanbHas cxema

MoLyHoe ogHonontocHoe Y3WIT knacca | KoMMyTHpyroLLero Tuna. MpumMeHaeTcs 4N ceTen ¢ cucteMamu 3azemnermnd: TN-S, TT.

Y3WI BbINONHEHO B BUAE CMEHHOIO MOAYSIA C ra30HaMNoIHEHHbIM

[MpefHasHa4eHo A1 3awmnTbl Hynesoro nposogHnka N/PE.

paspAaHNKOM U 6a3bl A4 NOAKNKYEHNA K CETN U KPENIeHnro

K DIN-peiike.

PexkomeHayembln HoMUHan npefoxpaHutensa 200 A gL/gG.

Y3WIM BblAep>XMBAET TOKOBbIE HArpy3Ku, cOOTBeTCTBYoLWMe Y3

Knacca |, a o cnoco6HOCTM OrpaHNYeHNst UMMYbCHbIX HanpsXKe-
HWIA, LONYCTUMbIX 415 M3015UMK 060PYA0BaHNS, COOTBETCTBYET

Y3WIM knacca Il

YctaHaBnmBaeTca B npedenax 0A(B) — 1 30H MOMIHME3aLNTbI

Buumanume! Y3 PY®-3-1+11 255/50 (N-PE) He npeaHasHauyeHo
ana ycranosku B uenu L/N, L/PEN, L/PE.

CepTudukarbl: cepTndyrKaT COOTBETCTBUS TPEOOBaAHMSM
TP TC 004/2011 «O 6€30MacHOCTN HA3KOBOSETHOO 060PYA0BAHUS».

(B cooTBeTcTBMM ¢ TOCT P MOK 62305-1 1 CO-153-34.21.122).

HanmeroBaHwve napameTpa PUN®-3-1+11 255/50 (N-PE)
MakcumansHoe AnuTeNbHoe paboyee HanpsixKeHve Ug 255B
MmnynbcHblii Tok (10/350 MKC) linp 50 KA
HoMMWHanbHbIM paspsaHbli Tok (8/20 MKe) I, 50 KA
MakcrmanbHblii paspagHblii Tok (8/20 MKe) (- 75 KA
YPpOBEHb HanpsxXeHns 3aLmTbl Up <1,5kB
Bpems cpabaTbiBaHMA . <100 HC
[vanasoH pabounx TemnepaTyp T, OT -40°C o +80°C
KaTeropws ncnonHenus (TOCT 14254) IP 20
Cnoco6 MoHTaxa DIN-peiika 35 MM
CeyeHune NoaKvaeMbix MPOBOAHMKOB 4 MM? - 35 MM?
ApTUKYN 111 004
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KATANOI 2022

Y3UMN KINACCA I+11 N4 CUCTEM
OQNNEKTPOCHABXEHMUWA

PUD-3-1+11 255/25 ¢ (1+1)
PUD-3-1+11 255/25 (1+1)
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BawyieHo He sawmiieHo

Cxema noakntodenHns [1C
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[abapuTHble pasmepbl

MolyHoe asyxnontocHoe Y3WI knacca I+ KoMMyTUpyroLLero Tuna
C CMEHHbIMU Pabo4nMm MOAYNAMYM Ha OCHOBE MCKPOBbIX MPOMe-
XKYTKOB W ra30HanonHeHHoro paspsaHunka. Y3WI npeaHasHavyeHo
N5 3alUMTbl 060PYAOBaHNS B HU3KOBOSBLTHBIX Liensx Ao 1000 B

OT NPSAAMbIX U OTAANEHHBIX MOSTHUEBbBIX Pa3psA0B NPV BO3AYLIHOM
UK KabenbHOM BBOLAX 3NEKTPONUTaHUS.

Y3WI BblAep>KMBaET TOKOBbIE HAarpy3ku, CooTBeTcTByoLmMe Y3UT
Knacca |, a no CnoCo6HOCTU OrPaHNYEHNS UMMYIbCHbIX HaNpsXXe-
HWWA, LOMYCTUMbIX 415 M30NsLMN 060PYAOBaHWS, COOTBETCTBYET
Y3WMM knacca ll.

YcTtaHaBnmBaeTca B npefenax 0A(B) — 1 30H MOMHME3ALWNTDI

(B cootBeTcTBUM ¢ TOCT P M3K 62305-1 1 CO-153-34.21.122).

[MpyHUMNUanbHas cxema

MNpuMeHaeTcs 4na ceTen ¢ cucteMamu 3azemnenns: TN-S, TT.
MNpenHasHayeHo Anst 3alUnTbl (Ha3HOro 1 Hy1EBOrO MPOBOAHMKOB
OT NepeHanpsiXXeHWn «<MPOBOA-MPOBOAY.

PekomeHayeMbit HoMuHan npefoxpaHntens 200 A gL/gG.

Y3WI cHab)xeHo:

* BU3yasbHbIM MHAVKATOPOM;

® KOHTaKTaMy AVCTaHLUMOHHOM CUrHaNM3aLmm NoBpexAeHNs pado-
yero anemMeHTa (MoanduKaLmsa ¢ GyKBOM «C»).

CepTtudukarbi: cepTudrKaT COOTBETCTBUS TPEGOBAHMSIM
TP TC 004/2017 «O 6€30MaCHOCTU HU3KOBONBTHOO 060PYA0BaHMSY.

H PAD-O-I+1 PAD-3-I+1
avMEeHOBaHWe napameTpa 255/25 (141) 255/25 ¢ (141)

MakcumManbHoe anvTenbHoe paboyee Hanpskenue (L-N)/(N-PE) Ue 255B

MmnynbcHblin Tok (10/350 mkc) (L-N) mp 25 KA

MmnynbcHbli Tok (10/350 mkce) (N-PE) total 50 KA

HomuHanbHbI pa3psaHbli Tok (8/20 mkce) (L-N)/(N-PE) I 50 KA/ 50 KA

MakcuManbHbIi paspsaHbiii Tok (8/20 mkc) (L-N)/(N-PE) (. 75 KA/ 75 KA

YpoBeHb HanpsixeHus 3awmTbl (L-N)/(N-PE) U, <1,5«B

Bpemsa cpabatbisaHus (L-N)/(N-PE) t, <100 He

Cnoco6HOCTb ralleHns CoONpPOBOXAAOLLErO MepeMEHHOr0 ToKa I 2 KA

BpemeHHoe nepeHanpsikerue (L-N) U, 335B/5¢

BpemerHoe nepeHanpsikermne (N-PE) U, 1200 B/200 mc

[nanasoH pabounx TemnepaTyp T, OT -40°C go +80°C

KaTeropwst ucnonneHus (FTOCT 14254) IP20

Cnoco6 MoHTaxa DIN-peitka 35 MM

CeydeHune nofkso4aeMblx MPOBOAHNKOB 4 MM? - 35 MMm?

KOHTaKT ANCTaHUMOHHOM CUrHanM3aumm C - [epekntoYvaroLLmnin KOHTaKT

[MnTaHne KOHTaKTa AUCTAHLUMOHHOM CUrHANM3aLmn, nepem. ToK - 250B/0,5 A

[TUTaHne KOHTaKTa ANCTAHLMOHHOM CUrHaNn3aLmm, NocT. TOK - 250B/0,1 A;125B/0,2 A; 75B/0,5 A

CeyeHne NoaxItoYaeMblX MPOBOAHMKOB A9 KNEMM ) Make. 1.5 v

[MCTaHUMOHHOW CUrHannaaumm o

ApTVKyn 112 001 112101

www.streamer.ru




Y3UN KNACCA I+11 A4JNTd CUCTEM
OQNEKTPOCHABXEHWA

PD-3-1+11 255/25 ¢ (3+0)
PUAD-3-I1+11 255/25 (3+0)

108

O cTpumep

23 123

1
BawwmweHo He sawmueHo

Cxema noakntodenns 1C

68
90
98

MotlHoe TpexnontocHoe Y3UI knacca |+l KoMMyTUpyroLLero
TMNa Co CMeHHbIMU Paboy MU MOLYNIMU Ha OCHOBE UCKPOBbIX
npomexyTKoB. Y3WI npeaHasHayeHo Anst 3alUmnTbl 060pyAOBaHNS
B HM3KOBONbTHbIX Lensx 4o 1000 B oT npaAMbIX 1 OTAaNEHHbIX
MOJTHVEBbIX Pa3psA0B NpK BO3AYLLIHOM UK KabenbHOM BBOAAX
SNEKTPONUTaHNA.

Y3WM BblAep>XMBaeT TOKOBbIE HAarpy3Ku, COOTBETCTBYOLLME Y3N
Knacca |, a Nno cnoco6HOCTM OrpaHNYeHNst UMMYSbCHbIX HanpsiXKe-
HWIA, ONYCTUMbIX A5 M30M5LMM 060PYAOBaHWS, COOTBETCTBYET
Y3WMM knacca Il.

YcTaHaBnvBaetcs B npeaenax 0A(B) — T 30H MOSIHME3aLLUTbI
(B cootBeTcTBUM ¢ TOCT P M3K 62305-1 1 CO-153-34.21.122).

[aGapuTHble pa3mepbl

[MpyHUMNUanbHas cxema

[MpumeHsaeTca ans ceten ¢ cuctemamu 3asemnenusa: TN-C. [MNpeaHa-
3Ha4YeHOo A5 3alUMTbl hasHbix NpoBoAHKKoB L/PEN oT nepeHanps-
SKEHUI «MPOBOA-3EMIA».

PekomeHayeMbi HoMuHan npefoxpaHntena 200 A gL/gG.

Y3UI cHabxeHo:

© B/3yalbHbIM VHAVKATOPOM;

® KOHTaKTaMW AUCTaHLMOHHOW CUrHaNM3aLmmn NoBpexaeHnsa pato-
4ero anemMeHTa (MOANMUKaLMS C BYKBOM «C»).

CepTtudumkarbi: cepTndrKaT COOTBETCTBUS TPEGOBAHMSIM
TP TC 004/2017 «O 6€30MaCHOCTU HU3KOBOMBTHOIO 060PYAOBaHS»

H PUD-3-1+I PUD-3-1+I
anMeHOoBaHve NapameTpa 255/25 (3+0) 255/25 ¢ (3+0)
MakcumanbHoe AnnTeNlbHoe paboyee HanpsiXKeHne U 255B
MmnynbcHbli Tok (10/350 Mke) (L-PEN) ling 25 KA
VIMNyNbCHbIR TOK cyMmapHblii(10/350 mMke) (L1+ L2+ L3-PEN) liota 75 KA
HoMuHanbHbI paspsaHbiin Tok (8/20 mkce) (L-PEN) I 50 KA
MakcvManbHblin paspsiaHbli Tok (8/20 mkce) (L-PEN) (. 75 KA
YpoBeHb HanpaxkeHna 3aLlmTbl U, <1,5kB
Bpema cpabaTbiBaHus " <100 HC
Cnoco6HOCTb ralleHns CONpPOBOXAAHOLLErO MepeMEHHOr0O ToKa I 2 KA
BpemeHHoe nepeHanpsxkeHne U, 335B/5¢
[vana3oH pabounx TemnepaTyp . OT -40°C go +80°C
Kateropust ncnonxenus (FOCT 14254) IP 20
Cnocob MoHTaxa DIN-peiika 35 Mm
CeyeHune NoaKItYaeMblx MPOBOAHNKOB 4 MM? - 35 MM?
KOHTaKT AMCTaHUMOHHOM CUrHanmM3aumnm ¢} - MNepeksoYvaroLLnm KOHTaKT
[MUTaHMe KOHTaKTa AUCTAHUMOHHOW CUrHaNM3aLmn, nepem. ToK - 250B/0,5A
[TUTaHNe KOHTaKTa ANCTAHLMOHHOM CUrHaNn3aLmm, NocT. TOK - 250 B/0,1 A;125B/0,2A; 75B/0,5A
CeyeHne NoakIoHaeMblx MPOBOAHMKOB ANS KNeMM i MaKc. 1.5 M2
[OUCTaHLUMOHHON CUrHanM3aumm o
ApTUKYN 113001 113101
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KATANOI 2022

Y3UM KJTACCA I+11 4Nd CUCTEM
OQNNEKTPOCHABXEHMUWA

PUND-3-I1+11 255/25 ¢ (4+0)
PND-3-1+11 255/25 (4+0)

Cxema nogkntodermns [C
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[abapuTHble pasmepbl MpuHUMNanbHas cxema

MoLuHoe YeTbipenontocHoe Y3WI knacca I+11 KomMmyTupytoLuero [MpumeHsaeTca ans ceTen ¢ cucteMamu 3azemnenmsa: TN-S, TT.

TWNa co CMeHHbIMU PaboYynMM MOAYNAMM Ha OCHOBE MCKPOBbIX MpeaHasHayeHo Ans 3awmTbl GasHbIX M HYNEBOrO NPOBOAHMKOB
npomMexkyTkoB. Y3WI npeaHadHaueHo ANd 3almTbl 060pyfoBa- L/PE, N/PE oT nepeHanps>eHuit «npoBOA4-3eMIIA».

HWSA B HU3KOBOJBbTHbIX Lendx 4o 1000 B oT npAMbIX v oThaneH- PexkomeHayembI HoMuHan npegoxpanutens 200 A gL/gG.

HbIX MOSTHMEBbIX Pa3pAA0B NPY BO3AYLLUHOM UW KabenbHOM

BBOJAX SNEKTPONUTaAHNA. Y3UI cHabyxeHo:

Y3WI BblAep>KMBaET TOKOBbIE HAarpy3Kku, COOTBeTCTBYOLWME Y3 ® BN3YyallbHbIM MHAMKATOPOM;

Knacca |, a no cnoCo6HOCTM OrpaHNYeHUst UMMYNbCHBIX Hanpske- ® KOHTaKTaMW AUCTaHLMOHHON CUrHann3aLumnm NoBpexaeHns pabo-
HWI, LONYCTUMbIX 415t M3015LMN 060PYAOBaHWNS, COOTBETCTBYET Yero anemeHTa (MoanduKaLms ¢ 6yKBOR «C»).

Y3WIM knacca |l.
YcTaHasnveaetcs B npefenax 0A(B) — 1 30H MONHMES3ALWUTDI

CepTudukaTtbi: CEPTUGUKAT COOTBETCTBUSA TPEGOBAHAM
(B cootBeTcTBUM ¢ TOCT P MOK 62305-1 1 CO-153-34.21.122).

TP TC 004/2011 «O 6e30MaCHOCTN HU3KOBOMLTHOTO O60PYA0BaHMS.

HauMeHoBaH1e napameTpa PUDG-O1+] PAG-O-1tl
255/25 (4+0) 255/25 ¢ (4+0)
MakcrmaneHoe AnvTensHoe paboyee HanpskeHne U 2558B
MmMnynbcHbiii Tok (10/350 mkc) (L/N-PE) line 25 KA
MimMnynbcHbI Tok cyMmmapHblin(10/350 mke) (LT1+L2+L3+N-PE) o 100 KA
HomuHanbHbIn padpsaHbli Tok (8/20 mkc) (L/N-PE) I 50 KA
MakcumManbHbli paspaaHbiii Tok (8/20 mkc) (L/N-PE) | 75 KA
YPpOBEHb HanpsiXXeHns 3aLlmThbl Up <1,5kB
Bpems cpabaTbiBaHWs t, <100 He
CNOCOBHOCTb ralleHns CONPOBOXAAOLLErO NEPEMEHHOMO ToKa I, 2 KA
BpemeHHoe nepeHanpsixeHne U, 335B/5¢

[ranasoH pabounx TemnepaTyp OT -40°C go +80°C

KaTeropws ucnonHenus (TOCT 14254) IP 20

Cnoco6 MoHTaxa DIN-peiika 35 MM

CeyeHune NoakYaeMbix MPOBOAHMKOB 4 MM?- 35 MMm?

KOHTaKT AUCTaHLMOHHOW CUrHanmaaumum c - MepekntoyaroLLmii KOHTaKT
[MUTaHne KOHTaKTa AMCTAHUMOHHOW CUrHANM3aLmn, nepem. ToK - 250B/0,5A

[TMTaHne KOHTaKTa ANCTaHLMOHHOM CUrHann3aLmm, NocT. TOK - 250 B/0,1 A; 125B/0,2 A;75B/0,5 A

CeyeHvie NoaKIIHoYaeMbIX MPOBOAHUKOB AS1A KIeMM
OMCTaHUMOHHOM curHanmsayum

ApTUKYN 114 001 114101

- Makc. 1,5 Mm?

www.streamer.ru




Y3UMN KNACCA I+11 ONAd CUCTEM
OQNNEKTPOCHABXEHMUWA

PND-O-1+I1 255/25 ¢ (3+1)
PND-3-I1+11 255/25 (3+1)

O cTpumep
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BawmweHo He sawmiieHo

Cxema noaknrodenns 1C
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MolyHoe yeTbipenosntocHoe Y3UI knacca I+ KoMMyTupytoLero
THNa co CMeHHbIMU PaboYnMM MOAYNAMM Ha OCHOBE MCKPOBbIX

NPOMEXYTKOB U ra30HanoIHeHHOro paspaaHuka. Y3WIM npegHa-

3HaYeHO AN 3alnTbl 060PYAOBAHNS B HU3KOBOMBTHBIX LIensAX
[0 1000 B oT npAMbIX 1 OTAaNEHHbBIX MOJTHUEBbIX pa3psanos
npuv BO3AYLWHOM MK KabelbHOM BBOAAX 9N1eKTPONUTaHUS.
Y3WI1 BblAep>KMBaET TOKOBbIE HAarpy3Ku, COOTBETCTBYOLLME Y3N

n

Knacca |, a no cnoco6HoCTH orpaHn4eHnsa MMNYnbCHbIX Hanpsaxe-

HUI, AONYCTUMbIX NS U30NALMKM 060PYA0BaHUS, COOTBETCTBYET
Y3WIM knacca |l.

YcTaHasnveaetcs B npefenax 0A(B) — 1 30H MoOnHME3ALWUTDI

(B cootetcTBUM ¢ TOCT P M3K 62305-1 1 CO-153-34.21.122).

[abapuTHble pasmepbl

MNpumeHsaeTca ans ceten ¢ cuctemamu 3asemnenuns: TN-S, TT.
MNpeaHasHa4eHo Ans 3amnTbl hasHbIX U HYNeBOro NPOBOAHUKOB
L/N, N/PE oT nepeHanpsi>eHuit «npoBOA-NPpOBOA».
PekomeHayeMbin HoMuHan npegoxpanutend 200 A gL/gG.

Y3WUI cHabeHo:

® BM3YallbHbIM MHOVMKATOPOM,;
® KOHTaAKTaMW ANCTaHLUMOHHOW CUrHaNM3aumnm noBpexaeHna pa6o—

Yero anemeHTa (MoanduKaums ¢ GyKBOI «C»).

CepTudukarbl: cepTndyrKaT COOTBETCTBUS TPEOOBAHMISM
TP TC 004/2011 «O 6€30MacHOCTN HU3KOBOSIBETHOO O60PYA0BAHUS».

[MpuHUMNKUanbHas cxema

HaumeHoBaHWe napaMeTpa PP+l PAP-O-1Hl
255/25 (3+1) 255/25 ¢ (3+1)
MakcumanbHoe anvtensHoe paboyee HanpsikeHue (L-N)/(N-PE) Ue 255B
MmnynbcHblin Tok (10/350 mkce) (L-N) [ 25 KA
MmnynbcHbiin Tok (10/350 mkce) (N-PE) ot 50 KA
HomuHanbHbIi pa3psiaHbli Tok (8/20 mkce) (L-N)/(N-PE) I 50 KA / 50 KA
MakcuManbHblii paspagHblin Tok (8/20 mke) (L-N)/(N-PE) (. 75KA /75 KA
YpoBeHb HanpsaxeHus sawuTbl (L-N)/(N-PE) U, <1,5kB
Bpems cpabatbiBaHus (L-N)/(N-PE) t, <100 He
Cnoco6HOCTb ralleHns ConpoBOXAatoLLEro NepeMeHHOro Toka I 2 KA
BpemerHoe nepeHanpsikerme (L-N) U, 335B/5¢
BpemerHoe nepexanpsikenune (N-PE) U, 1200 B/200 mc
[vanasoH pabounx TemnepaTyp T, OT -40°C o +80°C
Kateropws ncnonHenus (TOCT 14254) IP 20
Cnocob MoHTaxa DIN-peiika 35 MM
CeyeHne noaknto4aeMblx MPOBOAHUKOB 4 MM? - 35 Mm?
KOHTaKT AMCTaHUMOHHOM CUrHaNM3aLmnm o] - [epekoYvaroLLmn KOHTaKT
[TUTaHne KOHTaKTa AUCTaHUMOHHOW CUrHANn3aLumm, nepem. ToK - 250B/0,5A
[TMTaHWe KOHTaKTa ANCTAHLMOHHOM CUrHaNn3aLmm, NocT. TOK - 250 B/0,1 A; 125B/0,2 A;75B/0,5 A
CeyeHvie nofKIo4aeMblx MPOBOAHWKOB A1 KNEMM AUCTaHLMOHHOM i MaKe. 1.5 v
curHanmsaumum
ApTUKYN 114002 114102

AO «HIMO «CTpumep» © 2022
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KATANOI 2022

Y3UMN KNACCA I+11 414 CUCTEM
MOCTOAHHOIO TOKA

PND-O-1+11 48=/4 C
PND-O-1+11 48=/4
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[abapuTHble pasmepsbl

OpHonontocHoe Y3WTIT knacca I+ || orpaHuymnsatoLlero Tmna.

Y3WIM BbINOMHEHO M3 CMEHHOIO BapUCTOPHOrO Moayns, 1 6asbl
N5 NOAKITKOHEHWS K CeTU 1 Kpenneruto Ha DIN-peiiky.

YcTaHaBnvBaeTcea B npeaenax 0A(B) — 1 30H MOMHWE3aLLMUTbI
(B cooTteTcTBUM ¢ TOCT P M3K 62305-1 1 CO-153-34.21.122).

I'Ipeﬂ,HasHaquo ana 3aunTbl O60pyﬂ,OBaHVIﬂ B CUCTEMaX NMOCTOAH-

HOro TOKa.
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MpuHUMNUanbHas cxema

Y3WUI cHabxeHo:
* TepMopacLenuTenem;

® BM3Yyas/lbHbIM MHANKATOPOM,

* KOHTaKTaMM1 AMCTaHLUMOHHOM CUrHANM3auUum NoBpexaeHns paco-
yero anemMeHTa (MoanduKaLmsa ¢ GyKBOM «C»).

CepTtudumkaTbl: cepTndunkaT COOTBETCTBUA TPEGOBAHNAM
TP TC 004/2011 «O 6€30MacHOCTV HU3KOBOSBTHOO 060PYA0BaHWS».

HauMeHoBaH1e napameTpa PI/ICD—_@-I+II PWD_-S—H”
48=/4 48=/4 ¢

HomunHansHoe pabodee HanpsikeHne DC n 48 B

MakcvmaneHoe gnvTensHoe paboyee HanpsikeHne DC . 85B

MmnynbcHblit Tok (10/350 mkc) (DC+/- — PE) [ 4 KA

HomuHansHbI padpsaHbli Tok (8/20 mkce) (DC +/- — PE) I 15 KA

MakcrmanbHblii paspsaaHblii Tok (8/20 Mkc) (DC+/- — PE) | 30 KA

YpoBeHb Hanpsikenus 3awmTbl (DC+/- — PE) U, <04 kB

Bpems cpabatbiBaHus (DC+/- — PE) ) <25 He

[vanasoH pabounx TemnepaTyp T, OT -40°C go +80°C

KaTteropwst ucnontenus (TOCT 14254) IP 20

Cnoco6 MoHTaxa DIN-peiika 35 Mm

CeyeHune NoakIIYaeMblX MPOBOAHMKOB 4 MM? - 35 MM?

KOHTaKT AMCTaHLMOHHOM CUrHaNM3aLum c - [NepeknoYaroLLmMin KOHTaKT

MTaHne KOHTaKTa AUCTaHLMOHHOM CUrHanmnaaumm, nepem. Tok

- 250B/0,5A

[MnTaHne KoHTaKTa AUCTaHUMOHHOW CUIHaNM3aLmMm, NocT. TOK

- 250B/0,1 A;125B/0,2A; 75B/0,5 A

CeyeHuie NogxIIHoYaeMblx NMPOBOAHMKOB AN1A KEMM
[OMCTaHLMOHHOW CUrHaNM3aLmm

- Makec. 1,5 Mm?

ApTUKYN

111 007 111107

www.streamer.ru




O cTpumep
Y3UM KNACCA Il 414 CUCTEM
OQNMNEKTPOCHABXEHWA u l
PUD-3-11 320/20 ¢ (1)

1 1
BawmweHo He sawyueHo

PMQ}S—H 320/20 (z‘ ) Cxema nogtoderns AC
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labapWTHble pasmepbl MpuHUMNnanbHas cxema
OpaHonontocHoe Y3WIT knacca Il orpaHnymBatoLero tuna. Y3Wrl PexkomeHayembIn HoMUHanN npefoxpaHuTena 125 A gL/gG.
BbIMOJIHEHO B BU/IE CMEHHOIO BAPMCTOPHOIO MOAYNA 1 6a3bl
. P P ﬂyv Y3UI cHabxeHo:
LN151 NOOKIMFOYEHVS K CETU U KpeneHnto Ha DIN-penky.
° TepMopacLenuTenem;
CootsetcTByeT Y3UI knacca ncnbitaHuin Il cornacHo ® B/3yasibHbIM MHOANKATOPOM;
[OCT IEC 61643-2013. ® KOHTaKTaMu UCTaHLUMOHHOW CUrHann3aumm noBpexaeHunst pabo-

Yero anemMeHTa (MoanduKaLms ¢ GYKBOI «C»).
YcTaHaBnvBaeTcs B npegenax 1 - 2 30H MOHWe3aLMTbl (B COOT-

BetcTBUM ¢ FOCT P M3K 62305-1 1 CO-153-34.21.122).
CepTudukartbi: CEPTUGUKAT COOTBETCTBUSA TPEGOBAHUAM

MpuMeHsieTCs ANs CETEN C NOObIMY CUCTEMaMW 3a3EMIIEHNS.
TP TC 004/2011 «O 6€30MacHOCTH HN3KOBOBETHOMO 060PYA0BaHMSY..

MpeaHasHayeHo AN 3amTbl hasHoro npooaHuka L/N, L/PEN,
L/PE.

PUD-O-II PUD-O-II
HanmeHoBaHWe napameTpa 320/20 (1) 320120 ¢ (1)
MakcumansHoe AnuTeNnbHoe paboyee HanpsiXKeHve Ug 320B
HoMuHanbHbI paspsaHbii Tok (8/20 MKC) I 20 KA
MaKkcuManbHbIi paspsaHblii Tok (8/20 MKc) | 40 KA
YPOBEHb HanNpPsXXeHns 3aLmTbl U <1,5kB
Bpems cpabaTtbiBaHus t, <25 He
[unanasoH pabounx TemnepaTyp T, OT -40°C go +80°C
Kateropwst ucnonneHus (FTOCT 14254) IP 20
Cnocob MoHTaxa DIN-peiika 35 MM
CeydeHune noako4aeMblx MPOBOAHNKOB 4 MM? - 35MM?
KOHTaKT AMCTaHUMOHHOW CUrHanu3aumum c - Mepexkntovatomin KOHTaKT
[MUTaHne KOHTaKTa AUCTaHLMOHHOW CUrHaNn3aLmm, nepem. ToK - 250B/0,5 A
[UTaHne KOHTaKTa ANCTaHLMOHHOM CUrHann3aLmm, NocT. TOK - 250B/0,1 A;125B/0,2 A; 75B/0,5A
CeyeHne NoakItoHaemMbIX MPOBOAHVKOB AM1A KIEMM ) Make. 15 M2
[VNCTaHLUMOHHOW CUrHann3aumm s
ApTUKYN 121 001 121101
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KATANOI 2022

Y3UT KJTACCA Il ANnd CUCTEM
OQNEKTPOCHABXEHWA

PG-0-11 255/40 (N-PE)
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[abapuTHble pasmepsbl MpuHUMNWanbHas cxema

OpHonontocHoe Y3WI knacca |l KoMMyTupyroLero Tuna. MpuMeHsieTca ana ceTen ¢ cuctemamu 3azemnenns: TN-S, TT.

[MpefHa3Ha4YeHo Ans 3almMTbl HyneBoro nposoaHmka N/PE.
Y3WI1 BbINOMHEHO B BUAE CMEHHOIO MOAY/IA C ra30HaMNOIHEHHbIM

PaspsaHMKOM 1 6a3bl 419 NOAKIOHEHNS K CETU U KpENEHNIO
Ha DIN-peliky.

PekomeHayeMbI HOMUHaN npefoxpaHnTena 125 A gb/gG.

BHumanume! Y3 PUD-3-11 255/40 (N-PE) He npeaHasHayeHo anq
CootetcTByeT Y3UIT Knacca ucnbitaHun |l cornacHo yctarosku B uenn L/N, L/PEN, L/PE.

FOCT IEC 61643-2013.

YcTaHaBNMBaeTCH B npegenax 1= 2 30H MONHUE3ALLMTbI

CepTuukatbi: CepTUPGUKAT COOTBETCTBUA TpeGoBaHWAM
(B cootBeTcTBUM ¢ TOCT P MOK 62305-1 1 CO-153-34.21.122).

TP TC 004/2011 «O 6€30MacCHOCTN HU3KOBOMBETHOrO 060PYAOBAHMS.

50

HaumeHoBaHue napamMeTpa PAD-OI
255/40 (N-PE)

MakcumanbHoe AnvTenbHoe paboyee HanpsixXeHve Ue 255 kB
HomuHanbHbI pa3psiaHbli Tok (8/20 MKce) I 40 KA
MakcumManbHbli paspaaHbiii Tok (8/20 MKc) | 65 KA
YPpOBEHb HanpsiXXeHns 3aLmThbl U, <1,5kB
Bpems cpabaTbiBaHWs t, <100 He
[vanasoH pabounx TemnepaTyp T, OT -40°C go +80°C
KaTeropwst ucnonnenus (TOCT 14254) IP20

Cnoco6 MoHTaxa

DIN-peiika 35 MM

CeyeHune nofksvaeMbIx NpoBOAHNKOB

4 Mm? - 35 Mm?

ApTUKYN

121002

www.streamer.ru



Y3UT KJTACCA Il 4J1d CUCTEM
OQNEKTPOCHABXEHWA

PUD-3-11 275/20 ¢ (1+7)
PUD-2-11 275/20 (1+1)
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[abapuTHble pa3mepbl

[pyxnontocHoe Y3WIM knacca Il KOMGUHMPOBaHHOMO THNa.

Y3WI BbINOMHEHO 13 OQHOTO CMEHHOMO BApUCTOPHOIO MOZY/S,
OfJHOrO MOAYNSA C PaspsAHNKOM 1 6a3bl ANA NOAKMOYEHNS K CETU
n kpenneHnto Ha DIN-peliky.

CooteetcTByeT Y3WI knacca ucnbitaHuii [l cornacHo
IOCT IEC 61643-2013.

YcTanaBnvBaeTca B npeaenax 1— 2 30H MONHKE3aLuThl
(B cootBetcTBUM ¢ TOCT P M3K 62305-1 1 CO-153-34.21.122).

[MpumeHaeTcs ans ceTen ¢ cucteMamu 3asemsieHma: TN-S, TT.

O cTpumep
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BawmieHo He saumiieHo

Cxema nogkntoyeHns C
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MpuHUKMNanbHasa cxema

MpefHasHaueHo Ans 3aLWTbl hasHOro 1 HyIeBOro NPOBOAHNKOB
OT NnepeHanpsxXeHuit «1POBOA—MNPOBOAY.

PekomeHayemMbIn HOMUHanN npefoxpaHuTena 125 A gb/gG

Y3WUI cHabxeHo:

* TepMOpacLenuTenem;

* BU3yasbHbIM UHAMKATOPOM,;

® KOHTaKTaMu AUCTaHLMOHHON CUrHanM3aumm noBpexaeHns paéo-
Yero anemMeHTa (MoanduKaums ¢ GyKBOI «C»).

CepTudumkatbi: ceptnduKaT COOTBETCTBUS TPEGOBAHNAM
TP TC 004/2011 «O 6€30MaCHOCTW H13KOBOBTHONO O60PYA0BAHMA.

HauMeHoBaHWe napameTpa PUD-SI PUD-GI

anvie € napametp 275/20 (1+1) 275/20 ¢ (1+1)
MakcumanbHoe anutensHoe pabodee Hanpsikerune (L-N)/(N-PE) U, 275B/2558B
HomuHanbHbIi paspsaHbii Tok (8/20 mkc) (L-N)/(N-PE) I 20 KA / 40 KA
MakcunmManbHbli paspaaHbiii Tok (8/20 mkc) (L-N)/(N-PE) | 40 KA / 65 KA
YpoBeHb HanpsxeHus 3awmTbl (L-N)/(N-PE) U, <1,25«B / =1,5kB
Bpems cpabaTbisanus (L-N)/(N-PE) . <25Hc /100 He
[nana3oH pabounx TemnepaTyp T, 0T -40°C po +80°C
KaTeropwsi ucnontenus (TOCT 14254) IP 20
Cnoco6 MoHTaxa DIN-peiika 35 MM
CeveHwne NoakIYaeMblx MPOBOAHMKOB 4 MM? - 35 Mm?
KOHTaKT ANCTaHLMOHHOM CUrHanmM3aumnm c - MepekntoyvaroLmin KOHTaKT
[UTaHne KoHTaKTa AUCTaHUMOHHOW CUIHaNM3aLmm, nepem. ToK - 250B/0,5A
[TUTaHWe KOHTaKTa ANCTaHLUMOHHOM CUrHann3aumm, NocT. TOK - 250B/0,1 A;125B/0,2 A; 75B/0,5 A
CeyeHvie noakroHaeMblx NPOBOAHNKOB AN KNeMM ) Make. 15 M2
AVCTaHUMOHHOM CUrHanuaaumm o
ApPTUKYN 122 001 122101
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KATANOI 2022

Y3UT KJTACCA Il ANnd CUCTEM
OQNEKTPOCHABXEHWA

PUD-3-11 275/20 ¢ (3+0)
PUD-3-11 275/20 (3+0)

123 123
BawuuieHo He sawmiieHo

Cxema noakntodenHns [1C
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FabapuTHble pasmepsbl

TpexnosntocHoe Y3WI knacca |l orpaHnuymBatoLlero tuna.

Y3WI BbINONHEHO B BUAE TPEX CMEHHbIX BAPUCTOPHBIX MOLYEN
1 6asbl AN NOAKIOYEHNS K ceTu 1 KpenneHnto Ha DIN-peiiky.
CootBeTtcTByeT Y3UI knacca ncnbitaHuia Il cornacHo

FOCT IEC 61643-2013.

YcTaHaBNMBaeTca B npeaenax 1 - 2 30H MOHKE3aLMTbI (B COOT-
BeTcTBUM ¢ TOCT P M3OK 62305-1 1 CO-153-34.21.122).

MpumeHaeTcs ans ceTen ¢ cucteMamu 3azemsienms: TN-C.

MpenHasHayeHo A5 3alimnTbl hasHblx NpoBoaHMKoB L/PEN
OT NepeHanps>XXeHW «MpOBOA—3EMIISA».

[MpyHUMNUanbHas cxema

PekomeHayeMbIt HOMUHaN npefoxpaHntens 125 A gL/gG.

Y3WI cHabxeHo:

e TepMoOpacLenuTenem;

* B/3YyasbHbIM MHAVMKATOPOM;

® KOHTaKTaMM AUCTaHLMOHHOM CUrHaNM3aLmMm NoOBPeXAeHna pabo-
yero anemMeHTa (MoanbuKaLms ¢ 6yKBOI «C»).

CepTtudukarbi: cepTudrKaT COOTBETCTBUS TPEGOBAHMSIM
TP TC 004/2011 «O 6€30n1aCHOCTV HU3KOBOMBTHOO 060PYA0BaHMS».

HanmeHoBaHWe napameTpa PAD-SHl PAe-oH
275/20 (3+0) 275/20 c (3+0)

MakcrmaneHoe gnuTensbHoe pabovee HanpsKeHue 275B

HomuHanbHbI paspsiaHbli Tok (8/20 mkce) (L-PEN) 20 KA

MakcumManbHblin paspaaHbiv Tok (8/20 mke) (L-PEN) 40 KA

YPpOBEHb HanpsXXeHns 3aLmThbl <1,25«B

Bpems cpabaTbiBaHWs <25Hc

[ranasoH pabounx TemnepaTyp OT -40°C no +80°C

KaTeropws ncnonHenus (TOCT 14254) IP 20

Cnoco6 MoHTaxa

DIN-peiika 35 MM

CeveHne noakoYaeMblx MPOBOAHMKOB

4 MM? - 35 MMm?

KOHTaKT AUCTaHLIMOHHOM CUrHaNM3aLmm

- [NepekoYaroLLmMM KOHTaKT

[MnTaHne KOHTaKTa AMCTAHUMOHHOW CUrHann3aLumm, nepem. ToK

- 250B/0,5A

MTaHWe KoOHTaKTa ANCTaHLMOHHOM CUrHanmMaawUmm, nocT. TOK

- 250 B/0,1 A;125B/0,2A; 75B/0,5A

CeyeHvie NofKIIHoYaeMblx MPOBOAHNKOB ANA KIEMM
[MCTaHLMOHHOW CUTrHanMsaLmm

- Makc. 1,5 mm?

ApTUKYN

123001 123101

www.streamer.ru



Y3UT KJTACCA Il 4J1d CUCTEM
OQNEKTPOCHABXEHWA

PUG-3-11 275/20 ¢ (4+0)
PUD-3-11 275/20 (4+0)

O cTpumep
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BawumweHo He sawmiieHo
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YeTblpexnontocHoe Y3WI knacca |l orpaHmymBatoLLero tuna.
BbinonHeHHoe Ha 6a3e BapucTopoB Y3WI npeaHasHavyeHo

[/151 OpraHn3auUmnm BTOPO CTYMNeHN 3almTbl 060PYA0BaHNA B HU3-
KOBOJMbTHbIX Lensx 4o 1000 B. Y3WIT BbINoHEHO B BUAE YeTbIpex
CMEHHbIX BapUCTOPHbIX MOAYel 1 6a3bl /151 MOAKIOYEHNSA K CETK

n KpenneHnto Ha DIN-penky.

CooteetcTByeT Y3UI knacca ucnbitaHuii [l cornacHo

[OCT IEC 61643-2013. YcTaHaBnvBaeTcsa B npefenax 1 -2 30H
MoHMe3almTbl (B cooTBeTcTBUM ¢ TOCT P MOK 62305-1

1 CO-153-34.21.122).

MpuMeHsaeTca ans ceten ¢ cucteMamu 3asemneHnsa: TN-S, TT.

o O ©|
©| O (]
[abapuTHble pasmepbl MpuHUMNMansHas cxema

MNpeaHasHayeHo Ans 3almnTbl GasHoro 1 HyneBoro NPOBOAHUKOB
L/PE, N/PE oT nepeHanps>eHu «npoBOL—3eMA».

PekomeHayemMbIn HOMUHanN npefoxpaHuTena 125 A gL/gG.

Y3UI cHab)xeHo:

* TepMopacLenuTenem;

* BV3YyasibHbIM VHAMKATOPOM;

® CHaBXEHO KOHTaKTaMu1 AUCTaHLUMOHHOM CUrHaNM3aUnm NoBpex-
JeHns paboyero anemeHTa (MoandUKaLMS C BYKBOW «C»).

CepTudukaTbl: cepTUDMKAT COOTBETCTBUS TPEGOBAHMSM
TP TC 004/2011 «O 6e30nacHOCTU HU3KOBOIBTHOIO O60PYAOBAHMS».

b PUND-3-11 PUD-3-11
avMeHOBaHWe NapameTpa 275/20 (4+0) 275/20 ¢ (4+0)

MakcvManbHoe AnnTenbHoe pabodee HanpskeHue Ue 275B

HoMuWHanbHbIM paspsaaHblii Tok (8/20 mkce) (L/N-PE) I 20 KA

MakcrmanbHbIii paspagHblin Tok (8/20 mkc) (L/N-PE) (. 40 KA

YPOBEHb HanpsXXeHns 3aLUmTbl Up <1,25kB

Bpemsa cpabaTbiBaHMA t, <25HC

[vanasoH pabounx Temnepatyp T, OT -40°C go +80°C

Kateropws ncnonHenus (FTOCT 14254) IP 20

Cnocob MoHTaxa

DIN-peiika 35 MM

CeyveHne noaKto4aeMbIx NPOBOAHMKOB

4 MM? - 35 MMm?

KOHTaKT AUCTaHLMOHHOM CUrHanmnaaLmum

- MepektoYatoLLmii KOHTaKT

[TMTaHMe KOHTaKTa AUCTaHLMOHHOW CUrHaNn3aLumn, nepem. TokK

- 250B/0,5A

[MUTaHne KOHTaKTa AUCTAHLUMOHHOM CUrHANN3aLmMmn,NoCT. TOK

- 250B/0,1 A;125B/0,2 A, 75B/0,5 A

CeyeHvie NoaKIYaeMblx MPOBOAHNKOB AS1A KEMM
[MCTaHLMOHHOW CUrHanusaLmm

- Makc. 1,5 Mm?

ApPTUKYN

124 001 124101

AO «HIMO «Ctpumep» © 2022
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KATANOI 2022

Y3UT KJTACCA Il ANd CUCTEM
OQNEKTPOCHABXEHWA

PUD-O-1l 275/20 ¢ (3+1)
PD-3-11 275/20 (3+7)

Cxema nogkntoderuns [C
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[abapwTHble pa3mepsbl [MpyHUMNUanbHas cxema
YeTbIpexnontocHoe Y3WI knacca || KoOMBUMHMPOBaHHOro TUNa. PexkomeHayemblIi HoMnHan npegoxpannTens 125 A gL/gG.
Y3WI BbINONHEHO U3 TPEX CMEHHbIX BAPUCTOPHbBIX MOAYNEN, OAHO-
P P P Y Y3WI cHabxeHo:
rO MOLYNS C Pa3psAAHNKOM W 6a3bl ANS NMOAK/TFOHEHUS K CETH
* TepMopacLenuTenem;

1 kpennenuto Ha DIN-peiiky.
P penky ® BM3YyaslbHbIM UHAVKATOPOM,;

CootseTtcTByeT Y3UI knacca nenbitanunia Il cornacHo MOCT IEC ® KOHTaKTaMU UCTaHLMOHHOWM CUrHann3aumm noBpexaeHns pato-
61643-2013 4ero anemMeHTa (MoaNdUKaLMs ¢ BYKBOM «C»).

YcTaHaBnmBaeTca B npefenax 1— 2 30H MONHWEe3aLWuTbl (B COOT-
BeTcTBUM ¢ TOCT P M3K 62305-1 1 CO-153-34.21.122). MNMpuMeHs- CepTtudukatbi: cepTUbMKaT COOTBETCTBUS TPEGOBAHMAM
eTcsa Ana ceTen ¢ cuctemamm 3asemneHns: TN-S, TT. TP TC 004/2011 «O 6€30MacHOCTN H13KOBONBTHOIO 060PYAOBaHNSA».

MNpeaHa3HavyeHo AN 3almTbl ha3HOro v Hy1eBOro NpoBOAHM-
koB L/N, N/PE oT nepeHanpsaxeHui «npoBoA—NpOBOA».

HanMeHoBaH1e napameTpa PU®-5-1 Pre-ai
275/20 (3+1) 275/20 ¢ (3+1)
MakcumanbHoe annTessHoe pabodee Hanpsikenwve (L-N)/(L-PE) u, 275B/2558B
HomuHanbHbIi pas3psaHbii Tok (8/20 mkc) (L-N)/(N-PE) I 20 KA / 40 KA
MakcumManbHbli paspaaHbiii Tok (8/20 mkc) (L-N)/(N-PE) [ 40 KA / 65 KA
YpoBeHb HanpsxeHus sawmTbl (L-N)/(N-PE) U, <1,25kB/<1,5kB
Bpems cpabaTbisanus (L-N)/(N-PE) t, <25Hc /<100 He
[nanasoH pabounx TemMnepaTyp T, OT -40°C go +80°C
Kateropwst uicnontenus (TOCT 14254) IP 20
Cnoco6 MoHTaxa DIN-peiika 35 MM
CeyeHune NoaksIYaeMblx MPOBOAHMKOB 4 MM? - 35 MMm?
KOHTaKT AUCTaHLMOHHOW CUrHanmaaumum c - MepextoyvaroLLmii KOHTaKT
[TUTaHne KOHTaKTa AUCTaHUMOHHOW CUIHaNM3aLmm, nepem. ToK - 250B/0,5A
[TUTaHWe KOHTaKTa ANCTaHLUMOHHOM CUrHann3aumm, NocT. TOK - 250 B/0,1 A;125B/0,2A; 75B/0,5A
CeyeHve MOAKII04aeMbIX MPOBOAHNKOB ANA KIIEMM ) Makc. 1,5 M2
AVCTaHLUMOHHOM CyrHanuaaLmm
ApTUKYN 124 002 124102
www.streamer.ru




O cTpumep

Y3UM KJTACC Il ANnd CAUCTEM
MOCTOAHHOIO TOKA

PIND-9-11 xDC/x C u ﬂ

PIND-9-11 xDC/X

Cxema nogkntoderms C
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I'a6apv1THb|e pasmepbl |_|pl/IHLlI/lI'II/IaJ'IbHaH cxeMa
IyxnontocHoe Y3WIM knacca Il KoMGMHMPOBaHHOMO TUMa. Y3WI cHabxeHo:

* TepMopacLienuTenem;

° B/3YyasbHbIM VHAMKATOPOM;

® KOHTaAKTaMW AVCTaHUMOHHON CUrHaNM3aLMn NOBPeXAeHNs pado-
YcTaHaBnMBaeTCA B Npeaenax 1-2 30H MoHMesaLLWTbl (B COOTBET- 4ero anemMeHTa (MoaMGUKALA C BYKBOM «C»).

ctBum ¢ FTOCT P M3K 62305-1 1 CO-153-34.21.122)

Y3WIM BbINOMHEHO B BUAE ABYX BAPUCTOPHbIX CMEHHbBIX MOy el
1 6a3bl ANS NOAKFOHEHNS K CETU 1 KpeneHnto Ha DIN-peiiky.

NpeaHa3HaveHo ANA 3aLLmTbl ABYXMIPOBOAHOM CUCTEMbI MOCTOSTHHOMO CepTudukatbl: cepTUdUKAT COOTBETCTBUA TPEGOBAHNAM
ToKa. TP TC 004/2011 «O 6€30MacHOCT HI3KOBOMBTHOrO O60PYA0BAHNIS».

PexkomeHayeMbIi HoMuHan npefoxpanutens 125 A gL/gG.

PND-5-11 PUD-O-II PND-5-11 PND-O-II
24DC/10 48DC/15 110DC/20 220DC/20
HanmeHoBaHve napameTpa
PUD-5-11 PND-3-11 PUND-5-11 PUD-O-II
24DC/10 ¢ 48DC/15¢ 110DC/20 ¢ 220DC/20 ¢
HoMuWHanbHo pabodee HanpskeHve U, 24 B 48 B 1108 220B
MakcumanbHoe anvTenbHoe paboyee U 568 85B 180 B 320 B
HanpskeHve e
HoMMWHanbHbIM paspsaaHbIi ToK (8/20 MKe) I, 10 KA 15 KA 20 KA 20 KA
MakcnmanbHbIi paspagHblii Tok (8/20 MKe) | 20 KA 30 KA 40 KA 40 KA
YpOBeHb HampsXKeHWA 3aLUnTbI U, <0,3 kB <0,4 kB <1 kB <1,5«B
Bpems cpabatbiBaHus t, <25 HC
[unanasoH pabounx TemnepaTyp T, OT -40°C go +80°C
Kateropws ncnonHeHus (FTOCT 14254) IP20
Cnocob MoHTaxa DIN-peiika 35 Mm
CeyeHune noako4aeMblx MPOBOAHNKOB 4 MM? - 35 MMm?
KOHTaKT ANCTaHUMOHHOW CUrHanu3aumnm C MepekntoyaroLLmin KOHTaKT
MnTaHve KOHTaKTa AUCTaHLUMOHHOWM 250 B/05 A
CUrHanMsauuw, nepem. Tok
[UTaHne KOHTaKTa ANCTaHLUOHHOM 250 B/0,1 A; 125B/0,2 A;
curHanusaumm, nocT. ToK 75B/0,5A
CeyeHnne MOAKII04aeMbIX MPOBOAHNKOB ANA Make. 1,5 M2
KNeMM AUCTaHLMOHHOM CUrHann3aumm
122 007 122008 122009 122010
ApTUKYN
122107 122108 122109 122110

AO «HIMO «CTpumep» © 2022
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KATANOI 2022

Y3UnN KNACC I1+11l ANd CACTEM
OQNEKTPOCHABXEHWA

PUG-O-11+111 275/10 ¢ (1+1)

PUDG-O-11+111 275/10 (1+71)

200

12 123
BawmweHo He sawmiieHo

Cxema noaxntodeHns 1C
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[abapuTHble pasmepbl

[ByxnontocHoe Y3WIM knacca I+l koM6uH1MpoBaHHOro Tuna.
[MpeaHasHa4YeHo AN 3alMTbl OT BTOPUYHbBIX BO3AENCTBUIN MOTHIN
1N KOMMYTaLMOHHbIX NepeHanpsXXeHn MOMEXOHyBCTBUTEIbHOMO
o6opynoBaHua Ao 1000 B, conepykalllero a/1eKTpoHHbIe CXeMbl.

Y3WI BbINOAHEHO B BUAE CMEHHOMO MOAYNA U 6a3bl A5 NOAKIHO-
YyeHus K ceTu 1 kpennenuto Ha DIN-peiiky. PabourmMu anemMeHTamm
CMEHHOro MoAyNs ABAAOTCA BaPUCTOP M ra30HaMNOMHEHHbIN
paspsaHVIK.

Y3WI BblAep>KMBaET TOKOBbIE HAarpy3ku, CooTBeTCTBYOLWME Y3
knacca ll, a N0 ypoBHIO OrpaHunyeHns NepeHanpsi>keHnin COOTBET-
cTeyeT Y3WI knacca lll. YcTaHaBnmBaeTca B npefenax 2-3 30H
MOMHMesalwmTbl (B cooTBeTcTBMM ¢ TOCT P MOK 62305-1 1
CO-153-34.21.122) HenocpeACTBEHHO B6M3M 3aLLMLLAEMOrO
o6opyfoBaHus. 3allimilaemoe 060pyoBaHNe peKOMeHayeTCs pas-
MelLaTb Ha paccTosiHMM He 6onee 5 M oT Y3WT knacca I+l

MpyHUMNUanbHas cxema

[MpumeHsaeTcsa ans ceTen ¢ cuctemamm 3azemnenms: TN-S, TT.
MpeaHasHayeHo Ans 3alwmTbl Ga3HOro 1 Hy1eBOro NPOBOAHMKOB
L/N, N/PE oT nepeHanpsi>xeHuii «<mpoBOA—MPOBOAY.

PekomeHayeMbI HOMUHaN NpefoxpaHnTena 63 A gL/gG.

Y3WI cHabxeHo:

» TepMopacLienuTenem;

° B/3YyasbHbIM MHAVKATOPOM;

* KOHTaKTaMW ANCTaHUMOHHOM CUTHaNM3aLMm NOBPEXAEHNS pado-
yero anemMeHTa (MoandbuKaLms ¢ 6yKBOI «C»).

CepTudukaTtbi: CEpTUGUKAT COOTBETCTBUA TPEGOBAHNAM
TP TC 004/2011 «O 6€30MacHOCTH HU3KOBOLTHOMO O6OPYAOBaHNISY.

HaumeHoBaHue napameTpa PUD-O-11+l PUD-O-I1+

275/10 (1+1) 275/10 ¢ (1+1)
MakcrmanbHoe annTensHoe pabodee HanpskeHve (L-N)/(L-PE) . 275B/2558B
HanpseHne KoM6nHMpoBaHHo BosHbl (L-N)/(L-PE) o 6 kB /10 kB
HoMuHanbHbI paspsigHblin Tok (8/20 mkce) (L-N)/(N-PE) I TO KA /20 KA
MakcumanbHblii paspsagHblii Tok (8/20 mkc) (L-N)/(N-PE) (. 20 KA / 40 KA
YpoBeHb Hanpskenus salmTbl (L-N)/(N-PE) U, <1kB/<125kB
Bpems cpabatbiBaHus (L-N)/(N-PE) . <25Hc /<100 He
[nanasoH pabounx TemnepaTyp T, 0T -40°C go +80°C
KaTeropws ncnonHenus (TOCT 14254) IP 20
Cnoco6 MoHTaxa DIN-peiika 35 MM
CeyeHune NoaKYaeMbix MPOBOAHMKOB 6 MM? - 25 MMm?
KOHTaKT AMCTaHUMOHHOM CUrHaNM3aLumm c - MNepeksoYatoLLmnn KOHTaKT
[TUTaHne KOHTaKTa AUCTaHUMOHHOW CUIHANM3aLmn, nepem. ToK - 250B/0,5A
[TUTaHne KOHTaKTa ANCTaHLMOHHOM CUrHann3aLmm, NocT. TOK - 250B/0,1 A;125B/0,2 A; 75B/0,5 A
e e e A e : o 15
ApTUKYN 122 006 122106
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Y3UN KNACC II+111 4194 CNCTEM
OQNNEKTPOCHABXEHMUWA

PUG-3-11+111 275/10 ¢ (3+1)

PUD-O-1+111 275/10 (3+1)

O cTpumep

123 2 3

1
BawmuerHo He sawmuieHo

Cxema noaxntodeHns 1C
50 20
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FabapuTHble pasmepsbl

YeTbipéxnontocHoe Y3WI knacca |+l KoM6UHMPOBaHHOIO TUMa.

Y3WIM BbINOAHEHO B BMAE ABYX CMEHHbIX MoAynel 1 6a3bl Ansa nog-
KITFOYEHMS K CETU 1 KpenneHuto Ha DIN-peliky. Pabo4nmm anemen-
TamMu CMEHHbIX MOAYNEN ABNAOTCA BAPUCTOP U ra30HaMNOHEHHbI

paspsAHMK.

Y3WIT BblAep>XMBaET TOKOBbIE HAarpy3Kku, COOTBETCTBYOLWMe Y3

Knacca ll, a No ypoBHIO OrpaHnUyeHnst nepeHanps>XeHnin CooTeeT-
creyeT Y3WI knacca lll.

YcTaHaBnMBaeTCA B npefenax 2-3 30H MONTHNE3aLLMTbl (B COoOoT-

BeTcTBUM ¢ TOCT P M3K 62305-1 1 CO-153-34.21.122) Henocpea-

CTBEHHO B6M3K 3alLMLLIaeMOro 060pyAoBaHuUs. 3allymiiaeMoe
060pyaoBaHVie peKoMeHAyeTCA pa3mellaTb Ha PacCTOSHUN
He 6onee 5 M oT Y3WUI knacca lI+l1l.

[MpurHUMNUanbHas cxema

MpuMeHsaeTca ans ceten ¢ cuctemamu 3asemnenns: TN-S, TT.
MNpeaHasHa4eHo Ans 3awmTbl Ga3HOro U HyNeBoro NPOBOAHNKOB
L/N, N/PE oT nepeHanpsieHnin «MpoBOA—MNPOBOAY.

PexkomeHayemMbIn HOMUHaN npefoxpaHuTens 63 A gL/gG.

Y3WUI cHabxeHo:

e TepMOpacLEenUTENeM;

 BI3YasbHbIM VHANKATOPOM;

® KOHTAKTaMM AUCTaHLMOHHOM CUrHaNM3aLmMm NOBPEXAeHNA pabo-
yero anemMeHTa (MoanduKaLms ¢ BYKBOI «C»).

CepTudukarbl: CepTVdhUKaT COOTBETCTBUS TPEOOBAHUAM
TP TC 004/2011 «O 6€30MacHOCTY H3KOBOBETHOMO 060PYAOBaHWS.

HauMmeHoBaHWe napameTpa PUG-3-II+Il PUD-G-II+I

275/10 (3+1) 275/10 ¢ (3+1)
MakcnmanbsHoe anuntensHoe pabodee Hanpskerwe (L-N)/(L-PE) . 275B/2558B
HanpskeHne Kom6unHMposaHHoit BonHbl (L-N)/(L-PE) o 6KkB /10 kB
HomuHanbHbIn pa3psiaHbli Tok (8/20 mkce) (L-N)/(N-PE) I T0 KA/ 20 KA
MakcumanbHbIi paspagHbliin Tok (8/20 mkc) (L-N)/(N-PE) (. 20 KA / 40 KA
YpoBeHb HanpsaxeHus sawuTbi (L-N)/(N-PE) U, <TkB/=1,25kB
Bpems cpabatbizaHus (L-N)/(N-PE) t, <25Hc /<100 He
[lnanasoH pabounx TemnepaTyp T, OT -40°C o +80°C
Kateropws ncnonxeHus (TOCT 14254) IP 20
Cnoco6 MoHTaxa DIN-peiika 35 MM
CedeHvie NogKIYaeMbix MPOBOAHMKOB 6 MM? - 25 Mm?
KOoHTaKT AUCTaHUMOHHOM CUrHANM3aLmnn c - [NepekoYaroLLmMm KOHTaKT
[TMTaHWe KOHTaKTa AUCTaHLUMOHHOM CUrHaNnM3aLumm, nepem. ToK - 250B/0,5A
[TMTaHne KOHTaKTa ANCTAHLMOHHOM CUrHANM3aLmm, NOCT. TOK - 250 B/0,1 A;125B/0,2 A; 75B/0,5 A
e o o A -
ApPTUKYN 124 003 124103
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Y3UT KJTACCA 11l A4NAd CACTEM
OQNEKTPOCHABXEHWA

PU®-2-111 320/3 ¢ (1+1)

BawmiieHo He saumiieHo

Cxema noakntodenHns [1C

49 14,5
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Y3WIM knacca lll kom6uHMpoBaHHOro TUMa. MNpegHa3HauYeHo

[19 3aLLUMTbI KOHEYHbIX NOTpebuTenelt 0T OCTaTOUHbIX 6POCKOB
UMMYNbCHbBIX NepeHanpskeHnit. Y3WIM pasmelleHo B kopryce A1s
KpenneHus Ha DIN-peiiky.

Y3WI cooTBeTCTBYET K1accy ncnbitanui Il cornacHo
[OCT IEC 61643-2013.

YcTtaHaBnmeaetca nocne Y3WI knacca |l B npegenax 2—3 30H
MoHMe3aLmThI (B cootBeTcTBUM ¢ TOCT P MOK 62305-1

1 CO-153-34.21.122) HenocpeACTBEHHO B6N3YM 3alLMLLIAEMOrO
o60pyfoBaHMA. 3allmiiaemMoe 060pyJoBaHe pekoMeHAyeTCs
pasmMellaTb Ha paccTosHMK He 6onee 5 M oT Y3WI knacca ucnbl-
TaHui |11, TpuMeHaeTca Ana ceTell oAHOMAa3HOro HanpaXKeHns

[abapuTHble pasmepbl

MpyHUMNUanbHas cxema

nuTaHus. BoamoxxHa yctaHoBka nocne Y30 1s-3a OTCyTCTBUS TOKa
YTeUKM.
PexkomeHayembIt HoMUHaN npegoxpanuTens 16 A gL/gG.

Y3WUI cHabxeHo:

» TepMopacLienuTenem;

° B/3YyasbHbIM MHAVKATOPOM;

° KOHTaKTaMW ANCTaHUMOHHOM CUTHaNM3aLMK NOBPEXAEHNS pado-
yero anemMeHTa (MoandbuKaLma ¢ 6yKBOI «C»).

CepTtudukatbl: cepTndnkaT COOTBETCTBUA TPEGOBAHNAM
TP TC 004/2011 «O 6€30MacHOCTHN HU3KOBOBETHOrO 060PYA0BaHMSY.

HanMeHoBaH1e napameTpa PGSl

320/3 ¢ (1+1)
MakcumansHoe anuTenbHoe paboyee HanpsixKeHve . 320B
HanpskeHne KOMBUHMPOBaHHOM BosHbI (L-N) o 6 kB
HoMuHanbHbI paspsaaHblin Tok (8/20 mkc) (L-N) I 3 KA
HoMuHanbHbI pa3psiaHblin Tok (8/20 mkce) (L+N-PE) I 5 KA
HoMMHaNbHbIN TOK Harpysku I, 16 A
YpoBeHb HanpskeHus sawmTbl (L-N) U, <1,15kB
YpoBeHb HanpsixeHus 3awmTbl (L/N-PE) U, <1,5«B
Bpemsi cpabaTbiBanus (L-N) t, <25 He
Bpems cpabaTbiBaHus (L/N-PE) t, <100 He
[nanasoH pabounx TeMnepaTyp T, OT -40°C no +80°C
KaTeropwst ucnontenus (TOCT 14254) IP 20
Cnoco6 MoHTaxa DIN-peiika 35 MM
CeyeHune NoaKkIYaeMbix MPOBOAHMKOB 0,5 MM? — 6 MM?
KOHTaKT AMCTaHUMOHHOM CUrHaNM3aLmm [ [epekntoyaroLmi KOHTaKT
[MUTaHne KOHTaKTa AUCTaHLUMOHHON CUrHann3aumnm, nepem.Tok 250B/0,5A
[UTaHne KOHTaKTa ANCTaHLMOHHOM CUrHanM3aumnm, MOCT.TOK 250B/0,1 A;125B/0,2A; 75B/0,5A
ApTUKYN 131102
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Y3un KJNTACCA Il ond CUCTEM
QJTEKTPOCHABXEHWNA

PUD-3-111 320/3 ¢ (3+1)
PUD-3-111 320/3 (3+1)

90

Y3WIM knacca Il komM6uH1poBaHHoro Tuna. MNpeaHasHavyeHo
[15 3aLUMTbI KOHEYHbIX NOTpebuTeneit 0T OCTaTOUHbIX GPOCKOB
MMMYNbCHbIX NepeHanpskernit. Y3WIM pasmelLleHo B kopryce
ang kpenneHusa Ha DIN-peliky.

Y3WI cooTBeTCTBYET K1accy ucnbltanun |l cornacHo
[OCT IEC 61643-2013.

YcTtaHaBnmBaeTca nocne Y3WI knacca |l B npeaenax 2—3 30H
MonHMesalmTbl (B cooteeTcTBMM ¢ FTOCT P M3K 62305-1 1 CO-
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O cTpumep
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Cxema noakntodenns 1C
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FabapuTHble pasmepsbl
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[MpuHUMNUanbHas cxema

MNpumeHseTca ang ceTell TpexdasHOro HanpsXKeHUst NUTaHuA.
BoaMoykHa ycTaHoBKa nocne Y30 13-3a OTCYTCTBUS TOKA YTEYKM.
PekomeHayeMbIn HOMUHan npegoxpanuTensa 16 A gL/gG.

Y3UI cHab)xeHo:
* TepMopacLienuTenem;

° BU3yasnbHbIM UHANKATOPOM,;
® KOHTaKTaMu AUCTaHUMOHHON CUrHaNM3aUmum noBpexaeHnsa paco-
4ero anemMeHTa (MoanduKauns ¢ BYKBOI «C»).

153-34.21.122) HenocpeACTBEHHO BONM3M 3aLLMLLAEMOro 060pyA0-

BaHUA. 3alimiaemMoe 060pyfOBaHMe PEKOMEH/YETCA pasmellaThb

Ha paccTosHUM He 6onee 5 M oT Y3WIT knacca ucnbitanmi 1.

CepTudukarbi: CEPTUGUKAT COOTBETCTBUA TPEGOBAHUAM

TP TC 004/20117 «O 6€30MacHOCTH H3KOBOSIBTHOO O60PYAOBaHUS.

HavMeHoBaHWe napameTpa SE(I;I/Q??(%H) 32%1;]?3;!1)
MakcumansHoe AnuTeNbHoe paboyee HanpsiKeHve . 320B/440B

Hanps»keHne KOMBUHMPOBaHHOK BosHbI (L-N) o 6 kB

HoMuWHanbHbIM pa3psaaHblii Tok (8/20 mkc) (L-N) I 3 KA

HomuHanbHbIN pa3psiaHbli Tok (8/20 mkce) (L+N-PE) I SKA

HOMUWHa bHbBIN TOK Harpysku I, 16 A

YpoBeHb HanpskeHns sawmTbl (L-N) U, <1,15«B

YpoBeHb HanpsikeHuns 3awmTbl (L/N-PE) U, <1,5kB

Bpems cpabaTbiBaHms (L-N) t, <25 He

Bpems cpabatbiBaHus (L/N-PE) . <100 He

[vana3oH pabounx Temnepatyp T, 0T -40°C go +80°C

Kateropws ncnonHenus (FTOCT 14254) IP 20

Cnoco6 MoHTaxa DIN-peitka 35 MM

CeyeHune noakntovaeMblx NPOBOAHNKOB 0,5 MM? - 6 MM?

KOHTaKT AMCTaHUMOHHOM CUrHaM3aLmnm c - [MepeksovatoLLmni KOHTaKT
[MWTaHne KOHTaKTa AUCTAHUMOHHOW CUrHaNM3aLmm, nepem.ToK - 250B/0,5A
[UTaHne KOHTaKTa ANCTaHLMOHHOM CUrHaNM3aLummn, NOCT.TOK - 250B/0,1 A;125B/0,2 A; 75B/0,5 A
Ceyenve NOAK/IOHAEMbIX POBOAHNKOB ANA KnemM ) Make. 1,5 M
[MCTaHUMOHHOW CUrHanmaaumm

ApTUKYN 134 001 134101

AO «HIMO «CTtpumep» © 2022

59



60

KATANOI 2022

y3nn gnd NHOOPMALMOHHDBIX
CUCTEM

PUD-U 24/2/10 (4)
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[abapuTHble pasmepbl

Y3WIM KOMBUHMPOBAHHOMO TUMNa ANs 3alWTbl 060pyAOBaHMA cha-
60TOYHbIX Lienei.

lNpeaHasHayeHo Ans 3aLlmTbl 060pYAOBaHWSA pacnpefeneHHbIX
ceTel annapaTypbl NPOMbILLAEHHOK aBToMaTu3auumn (ACY Tr1,
ACKY3 1 ap.), umdpoBbIxX nHTepdeiicoB nepeayn AaHHbIX TTY,
RS-485, RS-422, curHanbHbIX IMHUIA CUCTEM YNPaBIeHUs 1 n3me-

peHus, ANs 3alUMTbl UCTOYHUKOB NUTaHWs 24 B nporpaMMupyembix

NOrUCTUYECKMX KOHTponnepoB (M/1K).

YcTaHaBnMBaeTCcA Ha rpaHnuax 1— 2 30H MOMHME3ALLNTDI.
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MpuHUMNanbHas cxema

Y3WI pasMmeLLeHo B KOpryce WUPKHOM 27 MM ANS KpernieHus
Ha DIN-periky.

KonnyecTso 3almiiaemMblix NPOBOAHMNKOB — 4, nogKtoYeHve ¢ no-
MOLLbFO BUHTOBbIX KJTEMM.

CepTudmKaTbl: He NMOANEXUT cepTUdUKaLmm.

HanmeHoBaHWe napameTpa PU®D-124/2/70 (4)
HommHanbHoe HanpaxeHue Uy 248
MakcumansHoe anuTeNnbHoe paboyee HanpsiKeHne NocT. ToKa U, 26,8 B
MakcrmaneHoe gavTenbHoe paboyee HanpsiXkeHue nepem. Toka U, 189B
HoMuHanbHbI TOK I 01TA
MmnynbcHblii Tok (10/350 MKc) i 2 KA
HoMUWHanbHbI paspsaHbli Tok (8/20 MKe) I 10 KA
YPOBEHb HaMPAXEHNA 3aLLUTbl IMHUA-NNHUA Npu | Up <65B
YpOBEHb HaNPSXKEeHNA 3aLnTbl IMHUA-PE npu | Up <700 B
[locnefoBaTenibHOE COMPOTUBIIEHNE HA JIMHUIO R 2,2 Om
YacToTa cpesa NMMHUSA-NINHKA fo 10 My
EMKOCTb NVHWA-NNHNA C <1 HO
[vanasoH pabounx TemnepaTyp . OT -40°C go +80°C
KaTeropwst ucnonteHus (TOCT 14254) IP20
Cnoco6 MoHTaxa DIN-peiika 35 MM
CeyeHune NoakIIYaeMblX MPOBOAHMKOB 0,08 MM? = 2,5 MMm?
ApTuKyn 201 001
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y3nn gngd MHOOPMALMOHHDBIX
CNCTEM

PYID-I 5/2/10 (8)

O cTpumep
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FabapuTHble pasmepsbl

Y3 KOMBUHNPOBAHHOIO TWNa [/1s1 3aLLMTbl 060PYAOBaHNS Cha-
6OTOYHbIX Lienei.

I'IpenHa3Haquo And 3alnTbl CAMMETPUYHbBIX YETbIPEXNPOBO-

[HbIX nHTepdencoB RS 485/422 nnu TeMnepaTypHbIX 4aTYNKOB.

YcTaHaBnMBaeTCA Ha rpaHmnuax 1— 2 30H MOMHME3aLLUTbI.

Y3WIM pasmeLleHo B Kopryce WUpUHOW 54 MM ANs KpenneHus
Ha DIN-penky.
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[MpuHUMNUanbHas cxema

KonunyecTBo 3alimiiaeMbix NnpoOBOAHNKOB — 8, NofK/oYeHme ¢ no-
MOLLbHO BUHTOBbLIX KITEMM.

CepTudukaTtbi: He NOANEXMT CepTUdUKaLUN.

HanmeHoBaHWe napameTpa PV®-115/2/10 (8)
HomunHanbHoe HamnpaxeHue Uy 5B
MakcumansHoe AnTenlbHoe paboyee HanpsXKeHne NocT. ToKa U, 6B
MakcvmManbHoe fnnTenbHoe pabodee HanpsXkeHue nepem. Toka U, 42B
HoMWHaMbHbIR TOK I, 05A
MmnynbcHblin Tok (10/350 MKc) Lo 2 KA
HoMuHanbHbI paspsaHbii Tok (8/20 MKC) I 10 KA
YpOBEHb HaNPAXEHUA 3aLLNTbI TNHWUA-NNHKA NpKt | Up <20B
YpOBeHb HaNPsXKeHWsA 3almTol IMHUA-PE npu | Up <700B
YPpOBEHb HanNpsXXeHUs 3aLlmTbl IUHUS-NMHUA Npr T KB/MKC Up <8,5B
YpoBeHb Hanps»xeHWs 3alunTbl IMHUA-PE npu 1 kB/MKe U, <600 B
[NocnenoBaTenbHOE CONPOTMBAEHNE Ha JINHMIO R 1,8 Om
YacTtoTa cpesa NMMHUA-NIHNSA fG 1,7 MI'y
EMKOCTb NUHUS-NNHKA C <5HO
[vanasoH pabounx TemnepaTyp T, 0T -40°C no +80°C
KaTeropws ncnonHenus (TOCT 14254) IP 20
Cnocob MoHTaxa DIN-peiika 35 Mm
CeyeHne noaxIoYaeMblx MPOBOAHMKOB 0,08 MMm? = 2,5 MMm?
ApTUKYN 201 009

AO «HIMO «Ctpumep» © 2022
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y3nmn gngd "HOOPMALUMOHHDBIX
CUCTEM

PLID-1 12/0,5/10 (2),
PYID-U 24/0,5/10 (2), |
PYID-U 48/0,5/10 (2) .
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PUD-U 12(24)/0,5/10 (2)
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Fa6apuTHble pa3Mepbl MpUHLMAManbHas cxemMa
Yy3un KOM6MHMpOBaHHOrO Thna And 3aunTbl O60pyﬂOBaHV]ﬂ Chna- Konunuectso 3almaeMbIX NPOBOAHMNKOB — 2, NOAKIOYEHME C Mo-
60TOUHbIX Llel_lelz. MOLLIbHO BUHTOBbIX KNTEMM.
HpeﬂHaBHaLleHO ANA 3allnTbl CUCTEM Nepedadn AaHHbIX, yrpase- I'IpeVIMyu.l,e(:TBa:
HWA, KOHTPONA U NSMEPEHNA. ® BblCOKad NponyCckHasd C|_|OCO6HOCTb;
YcTaHaBNMBaeTCs Ha rpaHuLax 1- 2 30H MOMHUE3aLNTbI. ® HI3KII1 YPOBEHbD HAMPAXEHWA 3aLLUNTHI, MOAXOAALLMIA ANA 3aLNTbI

. OKOHEYHOrO 060PYA0BAHMS.
Y3WI pasmeLLeHo B Kopryce WUPUHOM 6 MM ANA KperneHns pya

Ha DIN-penky. CepTuduKkaTbl: He NOANEXNT cepTuduKaLmnm.

HavnmeHoBaHve napameTpa Rl R il
12/0,5/10 (2) 24/0,5/10 (2) 48/0,5/10 (2)
HoMunHanbHoe HanpsxeHve Uy 12B 24 8B 48 B
MakcrmanbHoe AnTenibHoe paboyee HanpsXKeHne nocT. Toka U 148 33B 558
MakcrManbHoe AnuTenbHoe pabodee HanpskeHvie Nepem. Toka Ue 95B 23B 38,5B
HoMMWHanbHbIR TOK I 05A 05A 1,7 A
MmnynbcHblit Tok (10/350 MKc) i 0,5 KA 0,5 KA 0,5 KA
Jlj;:/lm:i-}?;wuﬂ paspsaHbI TOK (8/20 MKC) NMHUA/NMHNS, n 5 A 5 KA 5 KA
CyMMapHblit paspsaHbli Tok (8/20 MKC) I 10 KA 10 KA T0 KA
YPOBEHb HaNPAXeHUA 3aLMTbl IMHUA-NHUA NpK | Up <25B <50 B <100B
YPOBEHb HaNPsXKeHUs 3aLmuTbl NMHUA-PE npu | U, <750B <750B <750B
MNocnegoBaTenbHOE COMPOTMBAEHNE HA NINHUIO R 1,8 Om 1,8 Om 0,4 Om
YacToTa cpesa MNMHUA-NUHNS fo 2,5 My, 6 My 10 My
EMKOCTb NMUHNSA-NINHKA C <2,4 HO <1 HO <0,6 HO
EmkocTb nuHua-PE C <5n® <5nd <10 n®
Bpems cpabaTtbiBaHWA NTUHUS-NUHUS t, <1HC <1 HC <1 HC
Bpems cpabatbiBaHud nuHUS-PE t, <100 HC <100 He <100 He
[nanasoH pabounx TemnepaTyp T, OT -40°C no +80°C
Cnoco6 MoHTaxa DIN-peiika 35 MM
CeyeHvie NoaKIHYaeMbIX MPOBOAHMKOB 0,08 MM2 — 2,5 MMm?
ApTuKyn 201 011 201 002 201 003
www.streamer.ru




y3nmn gnd "HOOPMALUMOHHDBIX
CUNCTEM

PUD-U 5/5/20 (2)
PUD- 12/5/20 (2),

O cTpumep

PUD-I 24/5/20 (2),
PUD-I 48/5/20 (2)

[abapuTHble pasmepbl

Y3 KoMBMHUPOBAHHOIO TUNa AJ1s 3alLMTbl 060PYAOBaHNS Cha-
6OTOYHbIX Lieneil.

MpefHasHaueHo ANs 3alWTbl MHTepdeica «TokoBas NeTNA» NMHUM

0-20 MA, 4-20 MA, cUCTeM nepefayn faHHbIX,
YMPaBAEHNS, KOHTPONSA U n3MepeHnsa. CKOpOCTb Nepefayn AaHHbIX
no 1 Méut/c.

YcTaHaBAMBaeTCa Ha rpaHunuax 1- 2 30H MonHuezawmTbl. Y3
BbIMOMHEHO B BME CMEHHOro Moy s v 6a3bl ANs MOAKKOHEHNS K
ceTu v kpenneHuto Ha DIN-peiky.
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MpuHUMNUanbHas cxema

KonunyecTBo 3almiiaeMbix NpOBOAHNKOB — 2, NoAKYeHne
C NOMOLLBH BUHTOBbLIX KITEMM.

MpeumywecTsa:

® COCTOUT N3 ABYyX YacTei: 6a3oBOro un 3alUMTHOIro Moayna. |_|DI/I 3a-

MeHe MOfY/Ist CUrHas He npepbiBaeTcs;

e BbiCcOKas MPOMyCcKHasi COCOGHOCTb;

® HWBKIIM YPOBEHD HAMPSAXKEHWS 3aLLMTbI, MOAXOAALLMIA NS 3aLLUMTbI
OKOHEYHOrO 060PYA0BAHMS.

CepTudukaTtbi: He NMOANEXUT CepTUDUKALINN.

HanmeHoBaHve napameTpa v o e P
pameTp 5/5/20(2) | 12/5/20(2) | 24/5/20(2) | 48/5/20 (2)

HomuHanbHoe HanpsikeHve Uy 5B 12B 24 B 48 B
MakcumanbHoe annTenbHoe paboyee HampsXKeHNe NMocT. Toka U, 6B 14 B 26 B 55B
MakcumarnbHoe An1TenbHoe paboyee HanpsxeHue nepemM. Toka | U, 42B 0B 19B 39B
HomuHanbHbI TOK I, 05A 05A 05A 05A
MmnynbcHbI Tok (10/350 MKC) [ 5 KA S KA 5 KA 5KA
Ho a 1 pa3 1 TOK (8/20 mKe ,

MVHabHbI pa3psiaHbIv TOK (8/20 MKC) NMHUSA/NNHASA | 10 KA 10 KA 10 KA 10 KA
nuHKA/PE :
CyMMapHbIit pa3psaHblii Tok (8/20 MKc) I 20 KA 20 KA 20 KA 20 KA
YPOBEHb HANPAXEHUA 3aLLUMTbI IMHUA-NNHUA Npu | U, <10B <20B <40 B <80 B
YPOBEHb HanpAXeHUaA samTbl TMHWUA-PE npu | Up <700B <700B <7008B <700B
[NocnenoBaTenbHOE CONPOTMBIEHNE HA NINHUIO R 1,4 Om 1,9 Om 2,2 OMm 2,2 Om
YacTtoTa cpesa NMUHUA-UHNS fe 1My, 3 My 5 My 8 My
EMKOCTb NMHUA-NTMHKA C <3 HOD <1 HO <09 HO <0,6 HO
EmMkocCTb nnHma-PE C <7 nd <7 nd <7 nd <7 n®
Bpemsa cpabaTbliBaHWs TMHUA-NINHUS t, <1 HC <1 HC <1 HC <1 HC
Bpems cpabaTbiBaHWa nnHNS-PE t, <100 HC <100 HC <100 HC <100 HC
[vana3oH pabounx TeMnepaTyp T, OT -40°C go +80°C
Cnoco6 MoHTaxa DIN-peiika 35 MM
CeyeHune NoakIYaeMblX MPOBOAHMKOB 0,08 MM? = 2,5 MMm?
ApTrKyn 201 004 201 005 201 006

AO «HIMO «CTtpumep» © 2022
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y3nmn gngd "HOOPMALUMOHHDBIX
CUCTEM

P11 5/5/20 (2)-CD,
PUD- 12/5/20 (2)-CD,
PUD-I1 24/5/20 (2)-CD

90

- =P

[abapuTHble pa3mepsbl

Y3WIM KOMBUHUPOBAHHOIO TUMNa A5 3aLUMTbl CNabOTOYHbIX LieMneil.

MpeaHasHauYeHo A5 3alMTbl UHTephEeNca KOHTPONbHO-M3MepK-
TeNbHbIX Liener, LMdpoBbIX MHTEPDENCOB Nepefaqmn AaHHbIX
(TTY, RS-485, RS-422, «ToKOBast MeTNA» 1 Ap.).

YcTaHaBAMBaeTCA Ha rpaHuMLax 1- 2 30H MONHUE3aLUMTbI.

Y3WI BbINOAHEHO B BUAE CMEHHOMO MOZYNA U 6a3bl A5 MOAKHO-
YeHWd K ceTu 1 kpenneruto Ha DIN-peitky 35 MM.

KonunyecTso 3allumiiaeMblx NPpOBOAHNKOB — 2, NOOK/IOYeHMe ¢ No-
MOLLIbFO BUHTOBbIX KNEMM.

MpeumywectBa:
® COCTOWT M3 ABYX YacTelt: 6a30BOro 1 3aLMTHOro Moayns. MNpu 3a-
MeHe MOAYNs CUrHan He NpepbiBaeTcs;
 BbICOKasA MPOMYyCKHas CNOCO6HOCTb;

® HU3KMNIA YPOBEHb HANPSKEHWSA 3aLLUMTbIl, NOAXOAALLNIA AN 3aLUMTbI
OKOHEYHOMO 060PYA0BaHMSA.
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MpyHUMNUanbHas cxema

CepTMdJVIKaTbIZ He NoANneXxxunTt CepTVICbVIKaLI,VIVI.

HavmeHoBaHWe napameTpa e o Pron
5/5/20 (2) - CD 24/5/20 (2)-CD 48/5/20 (2) - CD

HoMU1HanbHoe HanpsxeHne Uy 5B 128 24 B
MakcumanbHoe anuTenbHoe paboyee HanpsiXKeHNe NocT. Toka U, 6B 158 33B
MakcumanbHoe anuTenbHoe paboyee HanpsiKeHVe Nepem. Toka U, 42 B 10,5B 23B
HoMuHanbHbI TOK I TA 0,75A 0,75A
VIMnynbcHblit Tok (10/350 MKc) i 5 KA 5 KA 5 KA
?;:/IMI/;I-}?)J'IEbeIM paspsaaHbI TOK (8/20 MKC) NMHUS/ANHNKS, ] 10 KA 10 KA 10 KA
CymMMapHbIii paspaaHbiii Tok (8/20 MKc) I 20 KA 20 KA 20 KA
YPOBEHb HANPAXKEHUSA 3aLLUNTBI IMHUA-INHUA Npu | U, <29B <50B <102B
YPOBEHb HaNPAXEHNA 3aLLUNTbI IMHWUA-PE npu | Up <27B <37B <66 B
[ocnefoBaTeibHOE COMPOTUBIIEHNE HA JINHUIO R 7 0Mm 1,8 Om 1,8 Om
YacToTa cpesa NUHUA-NNHNSA fG 1My 2,7 My, 6,8 My
EMKOCTb NIMHNSA-NINHKA C <271 H® <1 HO <0,5HD
EMKocTb nnHns-PE C <541 HD <2 HO <1 HO
Bpems cpabaTbliBaHWS TMHUA-TMHAS 1, <THC <THC <THC
Bpemsi cpabaTbiBaHWA NMnHUS-PE t, <1 HC <1 HC <1 HC
[nanasoH paboynx TemnepaTyp T, OT -40°C go +80°C

Cnoco6 MoHTax<a DIN-peiika 35 MM

CeyeHne noaktoHaeMbIx MPOBOAHMKOB 0,08 MM? = 2,5 MM?

ApTuKyn 201013 201014 201015

www.streamer.ru




O cTpumep

y3nmn gngd MHOOPMALUMOHHDBIX
CNCTEM

PD-1148/0,5/10 (8)-kaTb

255 255
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PV®-11 48/0,5/10 (8)-kaT6 (A) PUD- 48/0,5/10 (8)-kaT6 (B) MpuHUMNManbHas cxema

[abapuTHble pa3mepsbl

YHuBepcanbHoe Y3WIM npefHa3HayeHo Ans 3almTbl NPOMbILL- Kopnyc ycTpoicTBa 1 aKpaHbl pa3beMoB COeAVHEHbBI C KOHTAKTOM
nexHoro Ethernet, PoE (cornacHo ctaHaapty IEEE802.3af-2003 3aLMTHOrO 3a3eMeHNns.

1 802.3at-2009 yepes ceTb JIBC) 1 Apyrux 61nsKux MHTepdeicos
B CTPYKTYPUPOBAHHbIX KabeNbHbIX CETAX B COOTBETCTBUM C Ka-
Teropuelt 6, knaccom E go 500 Mry (go 10 réut Ethernet) v ans
YCTPOMCTB nofaym nutanus (+ 48 B), 060pyaoBaHNsA NOKaNbHbIX

B BapwaHTe (A) ucnonHenus Y3WIM ana 3asemnexns kopnyca npu-
MEHSIETCA 3a3eMSIOLLMIA 3aXKMM C 6ONTOM,
B BapuaHTe (B) — BCTPOEHHbI Kabesb € BUMOYHbIM HAKOHEYHUKOM

o . 1,5 MMm? anunHor 300 Mm.
BbIUNCIIUTENIbHbBIX CETel 6-01 KaTeropun B npefenax 1—2 30H

MOJTHME3ALLNTbI B COOTBETCTBMM ¢ MOK 62305. 3alimTa 4-x nap NUHUM nepesadn AaHHbIX, BbIMOMHEHHbIX BUTOM

napow.
Y3WIM B BapuaHTe (A) BbINOMHEHO B KOPMyCe A9 YCTaHOBKM Ha

DIN periky. Co CTOPOHbI IMHMM 1 3aLLpMLLIaeMoro 060pyaoBaHMs CepTtudukarbl: He NOANEXMUT cepTudmKaLmn.
YCTaHOB/EHbI pagdbeMbl RJ45.

HanmeHoBaHwve napameTpa PU®-1 48/0,5/10 (8)-kaT6
HomMuHanbHoe HanpskeHne Us 48 B
MakcrmanbHoe AnuTenbHoe paboyee HanpsXKeHne NnocT. Toka U, 48 B
MakcumanbHoe anuTenbHoe paboyee HanpsiXKeHe Nepem. Toka U, 34B
MakcrmanbHoe anuTenbHoe pabodee HanpsikeHne nocT. Toka (PoE) U, 57 B
HomuHanbHbI TOK I TA
MmnynbcHbI Tok (10/350 MKc) linp 0,5 KA
HomuHanbHbIM pas3psaHbli Tok (8/20 MKC) NMHUS/NUHWS I 0,15 KA
HoMuHanbHbI paspsaHbiii Tok (8/20 MKC) nunHWs/PE L, 2,5 KA
CyMMapHblit paspsaHblil Tok (8/20 MKc) I 10 KA
HomunHanbHbIi pa3psaHblii Tok (8/20 mkce) (PoE) I 0,15 KA
YPOBEHb HAMPAXKEHNA 3ALLUNTBI IMHUA-NHUA NPy | Up <190 B
YPOBEHb HaNpPAXeHUA 3almTbl MHWUA-PE npu | Up <600 B
YpOBeHb HanpsxxeHus 3awnTbl (PoE) U, <600 B
BHocumoe 3atyxarue ans 250 My, <3 nb
EMKOCTb NMUHNSA-INHKA C <165 n®
EmkocTb nuHns-PE C <255n®
[nanasoH pabounx TemnepaTyp Y 0T -40°C po +80°C
Cnoco6 MoHTaa DIN-peitka 35 MM (BapuaHT A)
ApTukyn PU®-1 48/0,5/10 (8)-kaT6 (A) 201 007

ApTukyn PU®-1 48/0,5/10 (8)-kaT6 (B) 201 008

AO «HIMO «CTtpumep» © 2022
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Y3WM B SALLNTHOW
OBOJTIOYKE CEPUNWN
PNO-Ok N PNO-VK

Y3WIM cepun PUD-3k 1 PUD-Mk — a10 Y3WI cepun PUD-3
n PU®- ans Hapy>KHOW yCTaHOBKM B 3aLLMLLEHHOM UCTONHEHUN.

3aLUMTHbIN KOXYX NpeAcTaBseT cob0i MOHTaXKHYIO KOPOOKY
CO CTeneHbHo 3alwnThbl 0 P66, kyaa MoHTupytoTes Y3UIT 13 nuHen-
kit PU®D-3 nnn PUD-U ¢ TpebyeMbiMM XapaKTeEPUCTUKAMMU.

MpyMeHsaeTcs Ans ceTelt ogHoMasHoro nnm TpexdasHoro Hanps-
YKEHUA MUTaHWs ¢ NOBbIMU CUCTEMAMI 3a3EMIIEHNS.

BO3MOXHOCTb OAHOBPEMEHHOIO BbINOSHEHNS DYHKLUMIA 3aLmTbl
OT UMMY/bCHbIX NEPEeHanpsiKeHnit 1 pacnpeaeneHns aneKTposHep-
TN C YCTaHOBKOWN AOMNOMHUTENBHOrO 060PYAOBaHUS NpeLycMOoTpe-
Ha B HKY cepuun AP-PUD n AYO-PUD.

CepTtudukarbi: cepTdrKaT COOTBETCTBUS TpEGOBAHMSIM
TP TC 004/2011 «O 6€30MaCHOCTU HU3KOBOMBTHOO 060PYAOBaHMSY.

[ocTynHble MoanduKaLmm

Knacc yctaHoBneHHoro Y3

KonnyecTBo 3alimiiaemblx Gas

PU®-Ok- 275/12,5 (1)

1

PUD-Ok-1 275/12,5 (1+1

PUD-Ok-1 275/12,5 (3+0

PUD-Ok-1 275/12,5 (3+1

(1+1)
(3+0)
(3+1)
(4+0)

PUD-Ok-1 275/12,5 (4+0

w | W w

PUG-Ok-1+11 320/25 (1

—_

)
PUD-Ok-1+11 255/25 (1+1

—_

PU®-3k-I+11 255/25 (3+0

PU®-9K-I+11 255/25 (3+1

)
)
)
)

PU®-3k-I+11 255/25 (4+0

w | W w

PU®-Ok-11320/20 (1

—_

)
PU®G-Ok-11 275/20 (1+1

N

PU®-3k-11 275/20 (3+1

(
(1+7)
PU®-3K-11 275/20 (3+0)
(3+1)
)

PND-3k-11 275/20 (4+0

w | W W

PUD-Ok-II+111 275/10 (1+1)

(
PUD-Ok-1I+111 275/10 (3+1)

PU®-Ok-111 320/3 ¢ (1+1)

PU®-OK-111 320/3 ¢ (3+1)
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CNCTEMA YTITPABJIEHWHA
OCBELWEHWEM C
MOJTHNESALLNTOW

Han6onee nonBep>KeHHON BO3AENCTBUIO NMEpPEHanpsXeHnin
ABNAETCA CUcTEMa OCBELLEeHUs, 060pyA0BaHME KOTOPOH, Kak
npaBwWo, pacrnonaraeTcsa HeMocpeaCcTBEHHO Ha KOHCTPYKLMSAX
C MOSTHNEOTBOAAMM.

KabenbHble amHum (KJT), nuTatoLme ocBETUTENbHOE 060PYAOBaHME,
COEAVHSAIIOT MPOXEKTOPHYLO MayTy (Oropy OcBeLLEeHUs) C yCTaHOB-
JIeHHbIM Ha NynbTe yrpaBneHns AWUKOM ynpaBieHns OCBeLLeHNeM
(AY0) 1 WwnTom cobeTBEHHbIX HY>KA (LLICH).

Yaap MonHUM B MPOXEKTOPHYO MadTy (0ropy ocBeLleHus)
OAIHO3HAYHO NMPVBEAET K MOBPEXAEHNIO 060PYA0BaHNS, ECAN
nuTatoLas IMHKS BbINOMHEHa HEIKPaHMPOBaHHbIM Kabenem 1
nponoXeHa 6e3 MeTaNIMYecKoi Tpy6bl. XapakTep 1 KONMYecTBO
noBpexeHnii GyAeT 3aBHUCeTb OT COYeTaHUsA aMnanTyabl U GpoHTa
BOJIHbI TOK@ MOJTHIM — B HEGNAronpUATHbBIX Cllydasax NoBpexaeHa
6yAeT 1 oCcBeTUTENbHAsA annapaTypa Ha MadTe, U U30nsauus
nuTatolwein KJ1, u o6opynoBaHve 31eKTpOyCTaHOBKU, MOAKIIIO-
4YeHHOe K COOPHbIM WMHaM.

PesynbTaTtbl sKCnepUMeEHTasbHbIX 1 TEOPETUHECKNX OLEHOK
YPOBHeW NepeHanpsikeHnin B CETU OCBELLEHNA CBUAETENbCTBYHOT
0 L|enecoobpasHoCcTH NpuMeHeHusa Y3UI ana s3almTbl CUCTEM
OCBeLLeHNS.

HMO «CTpumMep» NpeanaraeT KOMMIEKCHOE peLleHne, 06be-
AnHsAoLLee YHKUMM yNpaBieHna OCBELLEHNEM U r0 3aLUUTbI

OT MOJIHUEBbIX NepeHanps>xenunit. Cuctema AYO-PUD + AP-PUD
BK/OYAET ALLUMK YNpaBieHns OCBELLEHNEM C 3aLLUMTHBIM MOAYIEM,
yCTaHaBVBaeMbI B MOMELLEHUN NYHKTa yNpaBNeHnsa 3N1eKTpoy-
CTaHOBKaMW, 1 SALUMK pacnpefenuTenbHbli C 3aLlMTHBIM MOAYNEM,
yCTaHaB/VMBaeMbl HENOCPEACTBEHHO Ha MPOXEKTOPHOW MayTe
(onope ocBeLleHns).

3awmTHble moaynu B AYO-PU® n AP-PU® npeacTaBnatoT coboi
Y3WM creupanbHoro ncnonHeHus (knacca I+l ¢ HUSKUM ypoBHEM
HanpskeHns 3awmTol). YW B AYO-PU®, B nepayto o4epesb,
NpefoTBPaTUT BbIXOA M3 CTPOSt CaMOro ALLMKA, KOTOPbIA ynpaBs-
€T, Kak MpaBuo, HECKOMbKMMIN MayvTaMu ocBelleHus. Kpome Toro,
Y3 npefoTBpaTuUT noBpexaeHue NoakIYEHHOro K WHaM
9N1eKTPOYCTaHOBKM MOMEXOYYBCTBUTENBHOrO 060PYAOBaHWS, HAaX0-
Jslerocst B 30He 3awmTbl Y3WTI (o1 20 o 50 m).

YcTaHoBKa BTOpOro sumka ¢ Y3UI, AP-PU®, HenocpeAcTBEHHO
Ha onope OCBELLEHWSA NO3BOSIUT COXPaHWUTL BIOKM NUTaHNA (apai-
BEepa) CBETOAMOAHbIX CBETUBHUKOB U LENIOCTHOCTb M30NALMMN K-
TaloWmx Kabenen n MUHUMU3MPOBATb, COOTBETCTBEHHO, 3aTpaThl
Ha 3aMeHy 060pYyA0BaHMA N BOCCTAaHOBUTENbHblE PaboThl.

AYO-PUD 1 AP-PUD MOryT MpUMEHATBLCS MO OTAENbHOCTH, Bbl-
NONHAA GYHKLUMKM pacnpefeneHns snekTposHePrvn, ynpasneHmns
OCBeLLEHVEM W 3aLLUMTbl 060PYLAOBaHNS.

AO «HIMO «CTpumep» © 2022

O cTpumep

o
O
U U
O O

o o

CTpUME
O ceer

.
«

o

L

67/



68

KATAJIOI" 2022

AWK YTITPABJTEHWN A
OCBELWEHVEM C Y3UTT
CEPUN AYO-PND
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AYO-PUD npegHasHayeH Ansa py4Horo (MeCTHOrO MAN ANCTaHLMOH-
HOMO) UM @aBTOMATUYECKOr0 YNpaBeHnst OCBETUTESIbHbIMU CETS-
MW NMepemMeHHOoro Toka yacTtoTor 50 Iy HanpsixxeHvem 380/220 B,

a TaKkxKe 4151 3alUMTbl U30AALMN TOKOBEAYLLMX CUCTEM U MOAKIIO-
YeHHbIX TEXHUYECKNX CPEACTB OT UMMYIbCHbIX NepeHanpsiXXeHui,
BO3HMKAOLLMX MPU MPAMOM yaape MOHUM B MayTy OCBELLEHUS,
CcUCTEMY BHELLHE MOoNHMe3alMTbl 06bEKTa UM OTXOASALLYHO
JIMHWIO 3NeKTponepeaaydu.

AYO-PU® npumeHsaeTca Ans ynpasnieHns OCBeLLeHEM NOACTaH-
LM KNaccoB HanpskeHnin 35 KB 1 BbliLLe, NPON3BOACTBEHHbIX
3[aHWI, COOPY>XKEHWI, TEPPUTOPUI XKENESHOLOPOXHbBIX CTAHLIWA

¥ BOK3as10B, @9pOMNOPTOB M APYr1X O6BbEKTOB C N0OBIMU UCTOYHU-
KamMu cBeTa: laMnamMun HakanmBaHus, NFIOMUHECLEHTHbIMM, CBETO-
OMOAHBbIMM NaMnamu 1 ap.

npeumyu.l,ecTBa CUCTEeMbI:

* AYO-PU® co BcTpoeHHbIMK Y3UIT — ynpaBneHvie ocBeLLEeHneM
Y 3aLLMTa NEKTPOYCTAHOBOK OT NePeHanpsAXXeHN, MPUXOAALLMX
CO CTOPOHbI MaYTbl OCBELLEHNS, COBMELLIEHHOW C MOJTHVEOTBOLAOM;

o yHVI(i)VILlI/IpOBaHHaﬂ CcXemMa ynpaB/ieHUA MO3BONAET NNErko adanTu-
poBaTb hyHKUMoHan AYO (GSM-pene, hoTopene, TaitMep) nog
KOHKpeTHble TpeboBaHus;

® BO3MOXHOCTb OCHaLLEHUA ALLMKa [OMONHUTENbHBIM 060pyAoBa-
HUEM (CHETUMKOM, BEHTUASTOPOM, TEPMOCTATOM) U SIEMEHTaMM
WHTENNEKTYaNbHOrO OCBELLEHMS (AMMMEPOM, AaTUMKaMU ABUKe-
HUSA/MPUCYTCTBUSA, OTKPBITUS ABEPU U AP.);

® BO3MOXXHOCTb OCHALLIEHWS ALLMKA 8/1EMEHTAMU UHTENNEKTYa b
HOrO OCBELLEHVS: ANMMEPOM, [aTUNKaMm [ABUKEHNS/MPUCYTCTBUS,
OTKPbITUA ABEPU U AP.;

e paboTa ¢ N6bIMU UCTOYHNKAMM CBETA, B TOM YMCIIE C «YMHbIMU»
namnami.

Bo3mo)XHOCTb Bbi6opa crnocob6a BKIIOYEHUSI U OTKJTIOUEHUS!
OCBelLeHus:
® NocpeacTBOM hOTOpese C BbIHOCHBIM AaTHNKOM;

* 110 TanmMepy (MOXeT BbITb IH06as NporpamMma A1 Kaxaoro aHs
Henenn);

® 110 YPOBHIO OCBELLEHHOCTU C YHETOM AHS HEAENM (KOMBUHMPO-
BaHHbI PEXUM).

B cooTBeTCTBUM C 3aABEHHBIMU KIIMMATUYECKMM UCMOSTHEHVEM
n KaTeroleeM pasmMelleHna, AWNKKM MOryT yCTaHaB/IMBaTbCA CTalM-
OHapHO Ha CTeHax 1in onopax.

® Ha OTKPbITOM BO34YyXe,

® B NOMELLEHNAX MYHKTOB YNpaBieHnst 91eKTPOyCTaHOBKaMW.

www.streamer.ru



O cTpumep

CTPYKTYPA YCJIOBHOT O
OBO3HAYEHNA AYO -PUNOD

ayo —PUD —(X) 9 6 X =X —X /X =X

Mapka Y31

Knacc ncnbitanmin Y3AT

Knacc HKY: aBToMaTn4ecKkoro perynmposaHmng

Ipynna HKY: nporpaMMHOro ynpasnieHums

MopsAKOBbIA HOMep paspaboTKy (CNOCO6 yNpaBieHNeM OCBELLEHNEM)

VicnonHerwe no HOMWHalIbHOMY TOKY

\cnonHeHWe No Hanps>keHNKo CUMOBOM LIENK ALLMKA

Tun cucTeMbl 3a3eMeHns

YcnoBHoe 0603HaYeHme KNMMaTUYeCKOro UCMOHEHWS 1 KaTeropumn paametlermnst no FOCT 15150

TEXHNHYECKWME XAPAKTEPUNCTUNKW
MOONOUKALNN AYO-PUND

Knacc KnumaTunyeckoe
VcnonHenve vieronterne CreneHb 3aLuThI
yCTaHOB- Cuctema Twn aBTOMaTUYECKOrO yNpaBeHns vcronHeHme :
060104KM
NEHHOTO 3asemnenus | |0 HOMMHANBHOMY ocBeLleHnem no FOCT 15150
MO HAMpAXEHNIo no FOCT 14254
y3un TOKY 1 TOCT 15543.1
00 - pyyHoe (MecTHoe)
01 — aBTOMaTM4ecKoe yrnpasneHue
OT Talimepa
16 A .
n doTopene;
25A
02 — aBTOMaTUYeCKOE yrnpasneHmne
[+ 32A .
oT hoTopene;
220B/380 B TN-S Mo . .
nepemMeHHoro 40 A O TPEOOBAHNIO
P 03— aBTOMaTMYeCKOoe ynpaBeHve TpeboBaH1io
TN-C 3aKas4yuka -
Toka , 3aKasumKa -
Il 50 A OT Taiimepa; no IP66
no YXI1
63A 04 - aBTOMaTUYECKOE yrpaBneHue
1l 80 A OT Tanmepa
100 A 1 oTopene v AUCTaHLVOHHOe
ynpaneHune no GSM kaHanam
CBSA3N.
05 v BblLe — fpyroe (Ha 3aKa3)
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KATANOI 2022

AWK PACTTPELEJTEHWA
IJIEKTPOCHABXEHWA
C Y3UTT CEPUIN AP-PUND

AP-PU® npeaHasHayeHbl A9 pacnpefeneHns snekTposHeprum

1 3alUTbl CETU aneKTpocHateHns 0,4 KB 1 NogKIYeHHOro 060-
PYAOBaHUA OT UMMNYMbCHbIX NepeHanpsXkeHnin.MNpumeHatoTes 4nsa
NtoBbIX CUCTEM 3a3EMIEHUS.

B coctaB AP-PU® moryT BxoanTb:

* Y3 Tpebyemoro knacca;

* KOMMYTUPYtOLLiee 060pyAOBaHWe: NpeaoXpaHnTeny, aBTomaTmye-
CKVe BbIKtoYaTeNu, pyouneHKN 1 ap.;

e pacnpeaenuTenbHas KONoAKa;

e 1pyroe 060pyAoBaHne No TpeboBaHMIO 3aKas34nKa.

B COOTBETCTBMM C 3aABNEHHBIMU KIIMMATUYECKUM UCTIOSTHEHNEM
n KaTeI'Opl/IeVI pasmMelleHns, AWnKKM MOryT yCTaHaB/IMBaTbCA CTalM-
OHApPHO Ha CTeHax 1K onopax:

® Ha OTKPbITOM BO3JyXe:
° B CYXMX MOMELLEHNSAX MYHKTOB yNpaBieHNs aN1eKTpoyCcTaHOBKa-
MU,

CTPYKTYPA YCJIOBHOT O
OBO3HAYEHWA AP-PN®

AP

AWK pac-
npeaennTenbHbIN

—PUD —(X) —8 —X

Mapka Y311

Knacc ncnbitanuin Y3UI

Knacc HKY: BBOA 1 pacnpeneneHve anekTposHeprum

VlcnonHeHne no HoMUHaNBEHOMY TOKY

VicnonHeHwue no Hanpa>XeHnwo CWIOBOM Lienu sLimKa

Tun cucTeMbl 3a3eMeHns

/X

YcnoBHoe 0603Ha4eHne KNMMaTU4eCKOro UCTMOMHEHUS K KaTteropuy pasMelleHna no FOCT

15150

www.streamer.ru



O cTpumep

TEXHUYECKWME XAPAKTEPUCTUKM
MOAVPUKALINM AP-PUD

KnumaTunyeckoe
Knacc MlcnonHeHmne no CTeneHb 3aWmThbl
MlcnonHeHwe no Cvctema ncnonHeHve
yCTaHOB/IEHHOIO HOMMWHaNBHOMY 060M104KM MO
Hanpsi>KeHno 3a3emneHns no FOCT 15150
Y31 TOKY [OCT 14254
nIrOCT 155431
| 16 A
220 B/380 B 25A
nepemMeHHOro Toka
[+11 32A
TN-S
40A Mo Tpe6oBaHuto Mo Tpe6oBaHuto
24.B/48 B/ TN-C ) -
I 50 A 3aKasymka - 1o YXJ11 | 3akas4yuka - o IP66
110 B/220B
NMOCTOAHHOIO TOKa 63 A
Il 80 A
100 A
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KATANOI 2022

NMHOOPMALNA OJ1H SAKA3A

Y3WTM knacc |

Tun ApT.N® XapakTepucTukm Ctp.
PUD-3-1275/12,5 (1) 111 005 U=275B,1, =12,5KA, U s1,5kB 36
PU®-3-1 255/20 (N-PE) 111006 U=255B, 1, =20 kA U <1,5KB 37

Y3WI knacc | ¢ KoHTakTaMn AUCTaHUMOHHOW CUrHann3aumnm noBpexxaeHns paboyero aneMeHTa

Tvn ApT.N2 XapaKTepucTnkm CTtp.

PUD-3-1275/12,5¢ (1) 111105 U=275B, 1, =12,5KA U <1,5kB 36

Y3WT knacc [+l

Tvn ApT.N2 XapaKTepucTnkm CT1p.
PU®D-9-1+11 275/12,5 (1+1) 112002 U=2758,1,,=12,5 kA U=1,5kB 38
PUD-3-1+11 275/12,5 (3+0) 113002 U=2758,1,,=12,5 kA U=1,5kB 39
PUD-3-1+11 275/12,5 (4+0) 114004 U=2758,1, =125 kA U=<1,5kB 40
PU®-3-1+11 275/12,5 (3+1) 114003 U=2758,1,,=12,5 kA U=1,5kB 41
PUD-3-1+11 320/25 (1) 111003 U.=320B,1, =25 KA Us1,5KB 42
PUD-3-1+11 255/50 (N-PE) 111 004 U,=2558, I‘mp:50 KA, Up51,5 KB 43
PUD-3-1+11 255/25 (1+1) 112 001 U,=2558, I‘mp:25 KA, Up51,5 KB 44
PU®-3-1+11 255/25 (3+0) 113001 U=2558,1, =25kA U=<1,5kB 45
PU®-3-1+11 255/25 (4+0) 114001 U=2558,1, =25kA U=s1,5kB 46
PU®-3-1+11 255/25 (3+1) 114002 U=2558,1, =25kA, U=s1,5kB 47
PUD-5-1+1 48=/4 111007 U=85B,1 =4kA U<04«B 48

Y3WM knacc |+Il ¢ KoHTakTaMn AUCTaHUMOHHOW CUIrHaNM3aLUum NoBpexxaeHns paboyero afneMeHTa

Tun ApT.N2 XapaKTepucTukm Ctp.
PUD-3-1+11 275/12,5 ¢ (1+1) 112102 U=275B,1, =12,5KA, U s1,5kB 38
PUD-3-1+11 275/12,5 ¢ (3+0) 113102 U=275B,1, =12,5KA, U <1,5kB 39
PUD-3-1+11 275/12,5 ¢ (4+0) 114104 U.=2758, I‘mp:1 2,5 KA, Up51 ,5 KB 40
PUD-3-1+11 275/12,5 ¢ (3+1) 114103 U.=2758, I‘mp:1 2,5 KA, UD51 ,5 KB 41
PU®-3-1+11 320/25 ¢ (1) 111103 U.=320B,1, =25 KA Us1,5KB 42
PUD-3-1+11 255/25 ¢ (1+1) 112101 U,=2558, I‘mp:25 KA, Up51,5 KB 44
PUD-3-1+11 255/25 ¢ (3+0) 113101 U,=2558, I‘mp:25 KA, Up51,5 KB 45
PUD-3-1+11 255/25 ¢ (4+0) 114101 U,=2558, I.‘mp:25 KA, Up51,5 KB 46
PU®-3-1+11 255/25 ¢ (3+1) 114102 U=2558,1, =25kA, U=<1,5kB 47
PUD-3-I+11 48=/4 ¢ 111107 U=85B,1 =4 KA U=04«B 48
Y3WM knacc Il

Tun ApT.N2 XapaKTepucTukm CTp.
PU®-3-11320/20 (1) 121001 U.=320B, 1 =20 kA, U =1,5«B 49
PU®-3-11 255/40 (N-PE) 121002 U.=255B, 1 =40 kA, U <1,5«B 50
PUD-3-11 275/20 (1+1) 122 001 U.=275B, 1, =20 kA, U ps1,25 kB 51
PUD-3-11 275/20 (3+0) 123001 U.=275B, 1 =20 kA, U 1,25 kB 52
PU®-3-11 275/20 (4+0) 124001 U=275B,1 =20 KA, U s1,25 kB 53
PUD-3-11 275/20 (3+1) 124 002 U.=275B, 1 =20 kA, U 1,25 kB 54
PN®-5-1124DC/10 122 007 U.=56B,1=10KA, U <03 kB 55
PUD-3-11 48DC/45 122008 U,=85B, 1 =15KA, Up50,4 KB 55
PU®-3-11 110DC/20 122009 U,=180 B, | =20 kA, UD51 KB 55
PU®-3-11 220DC/20 122010 U,=320B, | =20 KA, U <1,5KB 55
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Y3WM knacc |l ¢ KoHTaKTamMu ANCTaHUMOHHOM CUrHaNM3aunmn noBpexaeHna pabodero anemMeHTa

O cTpumep

Tun ApT.N2 XapakTepucTukm Ctp.
PUD-3-11320/20 ¢ (1) 121101 U.=320B, 1 =20 kA, U =1,5«B 49
PU®-9-11275/20 ¢ (1+1) 122101 U.=275B, 1 =20 kA, U 1,25 kB 51
PU®-3-11275/20 ¢ (3+0) 123101 U=275B, 1 =20 kA, U 1,25 kB 52
PU®-3-11 275/20 ¢ (4+0) 124101 U.=275B, 1 =20 kA, U 1,25 kB 53
PU®-3-11275/20 ¢ (3+1) 124102 U.=275B, 1 =20 kA, U 1,25 kB 54
PU®-O-11 24DC/10 ¢ 122107 U.=56B,1=10KA U <03 kB 45
PN®-5-1148DC/45 ¢ 122108 U.=85B,1=15KA U <04 kB 55
PN®-3-11110DC/20 ¢ 122109 U.=180B,1 =20 kA U <1 KB 55
PN®-5-11220DC/20 ¢ 122110 U.=320B,1 =20 kA, U <1,5KB 55
Y3WIT knacc [+l

Tun ApT.N2 XapakTepucTukm Ctp.
PU®-O-11+111 275/10 (1+1) 122 006 U=275B,1 =10 KA U =6 kB, U <1 KB 56
PU®-3-11+111 275/10 (3+1) 124003 U=275B,1 =10 KA U =6 kB, U <1 KB 57
Y3WIM knacc I+l ¢ KoHTaKTamMu ANCTaHLMOHHOM CUrHaNM3aLmMmn NOBPeXAeHNa pabodero anemMeHTa

Tun ApT.N? XapaKTepucTukm CTp.
PUD-3-11+111 275/10 ¢ (1+1) 122106 U.=2758B,1=10KA U, =6 KB, U =<1 kB 56
PUD-3-11+111 275/10 ¢ (3+1) 124103 U.=2758B,1=10KA U, =6 KB, U <1 KB 57
Y3WTM knacc Il

Tun ApT.N2 XapaKTepucTukm Ctp.
PU®-3-111 320/3 (3+1) 134001 U.=320B,1 =3 KA U =6 KB, U <1,15«B 59
Y3WIM knacce lll ¢ KoHTaKkTamMn AUCTaHLMOHHOW CUrHanM3aumnm NoBpexXaeHns paboyero anemMeHTa

Tun ApT.N2 XapaKTepnucTnkm CTp.
PU®-3-111 320/3 ¢ (1+1) 131102 U.=320B,1 =3 KA U =6KB,U=<115«B 58
P®-3-111 320/3 ¢ (3+1) 134101 U.=320B,1 =3 KA U =6KB,U<115«B 59
Y3UM ang nHOopMaLMOHHbIX CUCTEM

Tun ApT.N? XapaKTepucTukm Ctp.
PUD-24/2/10 (4) 201 001 U=24B,1 =2 KA | =10 KA 60
PU®-1 5/2/10 (8) 201 009 U758, ,=2KA [ =TO KA 61
PUD-112/0,5/10 (2) 201 011 U;=12B, 1 ,=0,5KA, 1 =10 KA 62
PU®-W 24/0,5/10 (2) 201 002 U=24B, 1 =05KA I =T0 KA 62
PV®-11 48/0,5/10 (2) 201 003 U,=48B, 1 =05KA I =T0 KA 62
PV®-11 5/5/20 (2) 201 004 U=5B, 1, =5 KA, | =20 KA 63
PV®-1112/5/20 (2) 201010 U=12B, 1, =5 KA, 1 =20 KA 63
PV®d-1124/5/20 (2) 201 005 U,=24 B, 1, =5 KA, =20 KA 63
PV®d-11 48/5/20 (2) 201 006 U, =48 B, 1, =5 KA, | =20 KA 63
PW®d-1 5/5/20 (2) — CD 201013 Uy=5B,1, =5 KA, | =10 KA 64
PV®-112/5/20 (2) — CD 201014 U=12B, 1 =5 KA, | =10 KA 64
PV®-1124/5/20 (2) — CD 201015 U=24B, 1, =5 KA, 1 =10 KA 64
PV®-11 48/0,5/10 (8)-kaT6 (A) 201 007 U,=48 B, I, =0,5 KA, | =10 KA 65
PV®-11 48/0,5/10 (8)-kaT6 (B) 201 008 U=48B, 1, =05 KA | =10 KA 65
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