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PYKOBOACTBO MO BbIBOPY N SKCIMNYATALUN

ABTOMaTUJYeCKue
BbiKNnwovarenm MS




KoMnaHua ABB — MeXXpyHapoaHbIN TEXHOIOMMYEeCKUn
nuaep B Npon3BoACcTBe UHHOBALMOHHOIO
3J/IeKTPO06OopPYyAOBaAHUA, POOOTOTEXHUKM,
MexXaHu3auMm n aBToMaTU3aLuum ana npepnpuaTum
NPOMBbILIEHHOCTU, SHEPreTUKN N TPAHCMNOPTHOMN
UHPpACTPYKTYpbl. HauaB CBOKO UCTOPUIO HOBATOPCTBA
6onee 130 neTt Ha3ap, cerogHAa ABB Bo3rnasnsier
NPOMbBILWIEHHYIO LNPPOBM3ALLUIO B ABYX BaXKHENLLUUX
HanpaBneHuax: o6ecneyeHne appeKTUBHOMU
pacnpepeneHns 3JIeKTPO3HEepPrum oT Nbbix
MCTOYHUKOB A0 noTpeéurtens n aBToMmaTusayums
NPOU3BOACTBA — OT A,06bIYM NPUPOAHDbIX PECypCcoB
A0 U3roTOBJIEHUA KOHEYHOro NPOoAYKTa.



MPEANCNOBUNE

NMpepucnoBue

KoMnaHua ABB npepnaraeT WMPOKUN accop-
TUMEHT aBTOMaTUYECKUX BbIK/oYaTenemn ana
3almnThl aneKkTpoasuratenen. LUnpoknn nepeyeHb
CyLLeCTBYIOLWNX B HACTOsILL,Ee BpeMs CTaHaap-
TOB, NPaBWUN, CEPUI U MOJenen 3HaYNTeNbHO
3aTpyAHseT NpaBu/ibHbIN BbIGOP 1 3KCMyaTa-
LMIO 3TUX 3NTeKTPOMEXaHUYEeCKUX YCTPONCTB.

MoHMMasna CNOXHOCTU, C KOTOPbIMU CTANIKMBAKOTCSA
3aKa3uukun, ABB npepcrtaBnseT pyKkoBoACTBO

no BbIGOPY M 3KCMyaTauMnm aBTOMaTUYECKUX
BbIK/ltoYaTenen ANns 3aWwmTbl 3NeKTPOLBU-
ratesnemn, KOTOpPoe NOMOXET PACKPbITb BECb
noTeHuMan U BO3SMOXXHOCTU AAHHOWN NIUHENKMN.

3TOT AOKYMEHT HOCUT 06LW MM XapaKTep U npep-
Ha3HAYeH Kak Ans cneumanmcToB, paboTaowmx
C aNeKTpoaBuratTenaMmm, Tak n Ana tex, KTo
YKenaet y3HaTb 60onblie 06 3TOM BUae Usnenun,
UX CTaHpapTax un o6nacTax npMeHeHunsa.

[OKYMEHT He ABNAETCA MOJIHbIM TEXHUYECKUM
PYKOBOACTBOM, MPUMEHUMbIM KO BCEM peLleHNAM
ABB gnf nycka afieKTpoaBuratenen, a Cnyxur

B KayecTBe [OMOJIHEHUS K KaTanory, TeXHUYeCKnM
nacnopTaM v 6poLwtopamM No Hawen NPoayKLNK.
34ecb NPUBOANTCA TEXHNYECKNE OCOBEHHOCTH,
KOTOpble HEO6XOANMO yUnTbIBaTb NPU BbiGOpe

M 3KCMyaTaumMm aBTOMaTUYECKUX BbIKJIOYa-
Tenewn ANnA 3aWMTbl ANEeKTPOLABUraTENEN.

B pyKkoBoAcTBe cofepraTcs TONbKo obume
haHHble. Ka)k[oe KOHKpeTHoe npuMeHeHune
TpebyeT MHAMBUAYANbHOIO aHannsa. MoHTax
ANEKTPOTEXHUYECKUX yCTpOf/'ICTB AomKeH
BbIMNONHATbLCA Npu o6A3aTeNlbHOM cobntoae-
HUN BCeX MeCTHbIX NpaBna U HOPM C y4eTOM
cneumndbrnYecKux yCrnoBuiM aKCnayaTaumm.

Bonee noapo6Hyo nHGopMaunto 06 3TUX U APYTMX NPOAYKTax KOMNaHnm ABB MOXXHO HaMTu Ha canTe:

https://new.abb.com/low-voltage/ru/products/

oborudovanie-dlya-upravleniya-i-zashchiti-electrodvigatelei
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Nepepn coBpeMeHHbIMU MPOMbILUIEHHbIMU

U TOProBbiIMMU KOMMNAaHUAMU OCTPO CTOMUT
3HepreTU4YecKkuu Bonpoc. MupoBasa NnoTpebHOCTb
B SJHepropecypcax HeyKnoHHoO pacTeT. lNpu

3TOM YCUJIMBAIOTCA TPEO6OBAHUA K CHMKEHUIO
3HepronoTpeb6aeHns, COKpalLeHUIo BbiIbpocoB
yrnekucnoro rasa (CO,) n o6ecneueHuio
6e30MnacHbIX NICTOYHMKOB NMUTAHUS.

Mo oueHKaM, KONIMYEeCTBO YCTAaHOBJIEHHbIX B MUpeE
3/IeKTPOABUraTeNIen eXXerogHo yBenim4mBaeTcs
6onee yeM Ha 5 % U Ha cerogHALWHUN O EHb
pocturaet okono 300 MUNNMOHOB eAUHUL,
KOTOpble NOTPpebnsAoT NnpuMepHoO 65 % Bcen
3J/IeKTPOIHEPr1umn, NCNoJib3yeMomn B NPOMbILLJIEHHOCTM.
B cerMeHTe 3/1IeKTpoaBUraTeneun rnaBHbIM
opueHTUpoM ana ABB HeusMeHHO fAABNsieTCA

He TONbKO o6ecnevyeHne BbICOKOro

KIMNA v npeBOCXOAHDbIX XapaKTePUCTUK
3Hepro3apPeKTUMBHOCTU, HO U HAJEXXHAA 3almnTa
KaK 060pyaoBaHUA, TaK U NOSib3OBaTeNeun.



OB30P

OCHOBHas MpuYMHa BbIXOOa 3NEKTPOABUIraTeENEN U3 CTPOSA —
neperpes, KOTOPbIN BO3HWKAET 13-32 Neperpy3okK, OTKIOHEHNEM
NapaMeTpPOB 3NeKTPOCETU, MPOBNEM C OXNAXKAEHNEM,
OTKNOHEHMM PAabOoUMX NAPaAMETPOB M HENOAXOAALMX YCTOBMM
aKkcnnyaTaunm. laHHas 0CO6eHHOCTb OTIMYAET INeKTPOABUraTeNn
M HACOCbl OT APYruX BUOOB 31EKTPOOBOPYA0OBAHMSA, HANPUMepP
HarpeBaTebHbIX 31EMEHTOB U OCBETUTENbHbIX MPNGOPOB.

MpuMepbl neperpysok

Meperpy3ku, BbiI3BaHHble NOBbILUEHHbIM TOKOM:

6NOKMPOBKa POTOPA;

ONNTENbHbIN NYCK U TOPMOXKEHUE;
n3MeHeHue KoadpduumeHTa Tpe-

HUSA paboTatolero agBuraTens;
HeAoMNyCTUMbBIN PEXUM 3KCMTyaTaumm
C KpaTKOBPEMEHHbIMU MepepbiBaMu;
ONnTenbHblE Meperpyskn npu
HenpepbIBHOM paboTe;

NMOHMXEHHOE HarnpsiXeHune.

OTKJIOHEHUA B NMUTAKOLWEN ceTu, KOTOpble MOTryT

BbI3BaTb HECMMMETPUYHbDbIE Neperpys3kn no ToKy:

+ KOPOTKOE 3aMblKaHWNE Ha 3eMJIio;
« 06pbIB pasbl;
« acuMMeTpusa GasHbIX HAMPSIKEHWNIA.

MoBpexpeHne gsuratens nnm
CUCTEMDbI OXJTaXaeHnsa:

« ME@XXO6MOTOUYHOE MU MEXKBUTKO-
BOE KOPOTKOE 3aMblKaHMe.

« HeMnpaBWIbHOE MOHTAXHOE MosoXe-
HUWe 3NeKTpoaBUraTens, NPenaTcTBy-
olee LMPKYNALUM BO3LYXa;

« CHM)KEHME NIOTHOCTU KOHBEKLMOH-
HbIX MOTOKOB U3-3a MbI/IN U FPA3Y;

- HM3Kas NIOTHOCTb BO3AYyXa U3-3a yCTa-
HOBKM Ha BbICOTe Haj yPOBHEM Mops, npe-
BblLUAOLWEN HOMUHASIbHbIE 3HAYEeHMS.



\
KaTbl

YyaTtesien gnsa



CTAHIOAPTbI U CEPTUDUKATbI ABTOMATUYECKUX BbIK/TIOUATENEW
018 3AWLNTBI SNEKTPOLABUTATENEN

Bcé Hn3koBonbTHOE o6opynoBaHmne ABB pa3pabaTbiBaeTcs M NpON3BOANTCA

B COOTBETCTBUMW C NpaBuiiaMu, yCTAHOBIEHHBIMU MeXXAYyHAPOLHON 3N1eKTPOTEXHU-
yeckol koMuccuren (M3K). CtaHzapTbl MK ABNSOTCA OCHOBHbIMU HOPMATUBHbIMU
AOKYMeHTaMn Ha MMPOBOM pPbiHKe 3neKTpoobopypoBaHua. Ha npoaykunio ABB
pacnpocTpaHseTca cepus cTaHaapToB M3K 60947 (ons EBponbl) U cTaHOapT

UL 60947 (onsa CeBepHOM AMEPUKMN), KOTOPbIE BHEAPEHbI B MPOMU3BOACTBO BCEX
yCTpoKcTB. FTOTOBbIE U3AENUS MPOXOASAT BCEOGbEMIIIOLME 3aBOACKME UCTbITA-

HUA N, KaK NMPaBuo, He HY)XXAATCA B APYrux Tectax. B HeKoTopbix cTpaHax
3aKoHOJATeNnbCTBO TpebyeT NpoBeAeHUs AOMNONHUTENIbHON cepTuduKaLmu.

EBponencKkue ANPeKTUBDI
MpUMEHMMbIe K aBTOMATUUYECKNM BbIKTHOYATENAM
019 3alLKMTbl INEKTPOoABUraTENEWN

OCHOBHble EBpOﬂeﬁCKMe AUPEKTUBDbI

« AnpekTtuea 2014/35/EU 0 HUZKOBONIbTHOM 060-
pyAoBaHuUU
XapaKTepuUCcTUKKN anekTpoobopynoBa-
Hus: oT 50 go 1000 B nepeMeHHOro ToKa
n ot 75 go 1500 B NOCTOAHHOrO TOKa

« OupekTtuBa ATEX 2014/34/EU
OunpekTnBa EBponenickoro napnaMeHTa
n CoBeTa EBponenckoro cotsa o cornacosa-
HUU 3aKOHOB CTPaH-y4YaCTHUL B OTHOLWEHUN
3NEeKTPOO6OPYAOBAHNA U CUCTEM 3aLLUTHI,

« AupekTtuBa 2011/65/EU npepHasHayYeHHbIX A1 NCMONb30BaHUSA
OrpaHunyeHne ncnonb3oBaHUA onpepe- B MOTEHLMANIbHO B3PbIBOOMACHbIX Cpepax
JNIEHHbIX BPeAHbIX BELEeCTB B 3/IEKTPOH- - JupekTtusa 2012/19/EU

HOM U1 3/IeKTPUYECKOM 060pyaoBaHNM OunpekTnBa EBponenickoro napnaMeHTa
n CoseTa EBponelickoro coto3a ot 4 uons
2012 r. 06 yTUNM3aumn aNeKTpmUYeCcKoro

M 3N1eKTPOHHOro o60pyfoBaHUs

Mapkuposka CE

M3penvs, ycnewHo npoLeglme npoBepKy ONs NOATBEPXAEHNA KOTOPOro Heo6xoanma
cneumanbHas NPoOBepPKa N1EKTPOYCTAHOBKM
MalVHbl. ABTOMATUYECKUN BbIKtOYaTENb ANs

3alWnThbl 3neKTpop,eraTene|?| npepncraengaeTt

cornacHo cooTseTcTByowWweMy ctaHaapTy EN, oTee-
yalT BCEM NPUMEHUMbIM ANPEKTUBAM, HaNpwu-
Mep OupekTuBe 2014/35/EU O HU3KOBONbTHOM

o6opypoBaHuu. B aToM cnyvae Ha nspenue pas-
pelwaeTtca HaHOCUTb MapKkuposKy CE. EN 60947-
4-1 — 3TO CTaHOAPT, PacNpPoOCTPaHALWMNCS

Ha aBTOMaTU4YeCKMe BblK/1loYaTenun onga 3anTbl
3NIeKTPOABUraTenemn, aHanor ctaHgapta MoK
60947-4-1. To xe caMOe OTHOCUTCSH K CTaHAap-
TaM EN 60947-2, EN 60947-1 n EN 60947-5-1.
BmecTe ¢ TeM Mmapkuposka CE He o3Ha-

yaeT cooTBeTcTBME AnpekTuse 2006/42/

EC o 6e30nacHOCTM MallMH 1 060pyAoBaHuS,

CO6OM KOHTAKTHbI KOMMYTaLLMOHHbIM annapar,
NoABEPXKEeHHbIN rMaBHbIM 06pPa3oM pUCKaM
3NIeKTPUYECKOro xapakTepa. Mo3ToMy B OTHO-
LIEeHUN 3TUX YCTPOWNCTB AENCTBYIOT TpeboBaHMUA
OUPEKTUBbI O HA3KOBOJIbTHOM 060pyA0BaHNN.
TaknM o6pas3om, MapkmpoBKa CE noka-
3blBaeT, YTO M3genve oTBeYaeT NPUMEHU-

MbIM €BPOMENCKUM OUPEKTUBAM.
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CtaHpapTbl CeBepHOM AMEpPUKHN

Ha pbiHkax CeBepHoi AMepuku 1 KaHagbl
yCTaHOBJ/IEHbl BECbMa CXOXMe HOPMaTMBbI,
KOTOpble, 0O4HAKO, 3HAYMNTENIbHO OTMYaloOTCA
oT Tpe6oBaHU M3IK 1 eBpONeNCcKUX AUPEKTUB.

MU3[enua 1 yctaHoBuIa NX COOTBETCTBUE Tpe-
6oBaHMaM UL. Pernctpaumna KOMNOHEHTOB

UL npepycMaTpmuBaeT TOJIbKO OLEHKY KOMMO-
HEHTOB UM MaTepuanos, NpefgHa3HaYeHHbIX

Anda Ncnonb3oBaHUNA B rOTOBOM mM3gennnm nanm
CLUA cTaHpapTbl UL KOMnaHum
Underwriters Laboratories Inc.
KaHaga cTaHpapTbl CSA KaHagackom

cucteMme. ABToMaTU4YeCKue BbiKovaTenu ansa
3aWwmThl anekTpoaBurateneit ABB c cepTudpumkaTom
UL BHeceHbl B nepeyeHb UL. BbikntouaTenm Takxe
accoumaumm CTaHgapToB. MOryT 6bITb CEPTUPMLMPOBAHDI AN1S MepPeYHs
cULus, KOTOpbIN OXBaTbiBaEeT BCe TPe6GOBaHMSA
CyLecTBYIOT pa3finyHble TUMbl cepTUudUnKaLmm 6e3onacHocTn UL n CSA, noaTOMy Takoe usgenuve
UL, B TOM uncne sHeceHue B nepeveHb UL n perun- noaxoguT onda skcnnyataumm n B CLUA, n B Kanape.
cTpauyna komnoHeHToB UL. BHeceHMe B nepe-

YyeHb UL o3HauvaerT, yTo KoMnaHua Underwriters

Laboratories nposena ncnbitaHma o6pasyos

Kutanckas o6a3arenbHas ceptudpukayma (CCC)

ABTOMAaTMYECKME BbIK/OYATENN 1S 3aLUTbI 3/1IeKTpoaBUraTenen noanafatoT nog AencTBme perna-
MeHTa o Kutanckon ob6s3atenbHon cepTuduraumnm (CCC), n ona nx npoJarkn Ha pbiHke Kutas
Heo6xo4MMa COOTBETCTBYOLWAA cepTUdUKaLMA U Hannume Ha usgenum sHaka CCC. Kutarnckue
cTtaHpapTbl GB14048.2 1 GB14048.4 ocHoBbIBalOTCA Ha cTaHAapTax MIK 60947-2 1 M3K 60947-4-1.

Mpoune MecTHble cepTUPMKaTbl HA OCHOBEe cTaHaapTa MaK

Hapspay co ctaHgapTamMn M3K 1 UL BO MHOTMX CTpaHax NPUHATbI CO6CTBEHHbIe CUCTEMbI cepTUudmnKa-
uMn. Hmxe npmBeaeHbl HEKOTOPbIE OCHOBHbIE CepPTUDUKATbI, MTOMUMO YyxKe yrnoMaHyTbix CSA n CCC.

« EAC — 3HakK EBpasuiickoro cooteetcTBuA (Poccusa n apyrue ctpaHbl EA3C)
+ RCM — 3Hak HopMaTtueHoro cootsetcTBua (ABCcTpanus n Hoeasa 3enaHpnsn)
« NOM — 3Hak Norma Oficial Mexicana (MeKkcuka)

« KC — 3HaK KopeWncKol cepTudurkaumm (Kopes)
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Mpouune MecTHble cepTUPMKaTbl HA OCHOBe CTaHpapTa M3K

NMpuMeHUMbIe

MopcKue KoMnaHnm nHorpa TpebytoT pasndHble
cepTudurKaTtbl, noaTBEPKAAOLWME NPUTOLAHOCTb
aBTOMaTUYEeCKUX BbIKﬂIOHaTeﬂeDI Aana 3awnTbl
Cy[OBbIX aNieKTpoaBuratenen. NMpuMepbl TakmUx
cepTudurkaTos: DNV GL (Det Norske Veritas
coBMecTHO ¢ Germanischer Lloyd), BV (Bureau
Veritas), LR (Lloyds Register EMEA) Ha ocHoBe

Bureau of Shipping) Ha ocHoBe cTaHAapPTOB

UL nn6o cepTuduKaTtbl UHOM HE3ABUCUMOW cep-
TUPMKALMOHHOM opraHmnsaumnm. Kak npasuno,
cepTudumKaLms aBTOMATUYECKUX BbIKNtoYaTenemn
O UICNONb30BaHWSA Ha CyAax BKOYaeT B cebs
ocobble Tpeb6oBaHMA B OTHOLIEHUM YAaPHbIX
BO34EeNCTBUN, BUGPALNM U BNAXKHOCTU.

ctaHpapTta M3K, ceptuoukar ABS (American

CTaHpapThl

B oTHOLWEHNN aBTOMATUYECKUNX BbiKKOUaTenemn ONna 3alnTbl aneKTpoaBuraTtTe-

nen ABB ncnonb3sytotca (MOMHOCTBIO MW YAaCTUYHO) Criefytolme CTaHgapThbl.

MeXayHapofHble U eBPONeNCK1e CTaH[apThbl

M3K/EN 60947-1
M3K/EN 60947-2
M3K/EN 60947-4-1

M3K/EN 60947-5-1

AnnapaTypa pacnpejeneHus v ynpaBfieHs HU3KOBONbTHas. YacTb 1. O6wme npasuna

AnnapaTtypa pacnpeaeneHusa n ynpabneHna HU3KOBONbTHaA. YacTb 2. ABTOMaTUYeCKME BbiKloYaTenun

Annapatypa pacnpefeneHus v ynpaefieHus HU3KOBObTHasA. YacTb 4-1. KOHTaKTOPbI U MycKaTenun aneKTpoABuraTenem.
3I'IeKTpOMeXaHVIHeCKV|e KOHTaKTOpPbI U MycKaTenu 3neKTpOABMFaTeneVI

Annapatypa pacnpefeneHus v ynpasfieHs HU3KOBO/bTHas. YacTb 5-1. Annapatbl U KOMMYTaLMOHHbIE 3/IEMEHTbI
uener ynpaBfieHUs. neKTpPoOMexXaHUYeCcKne yCTponcTBa Lenei ynpaBneHuns

CrtaHpapTbl CeBepHOW AMEpUKKN

UL 60947-4-1
(paHee UL 508)
UL 60947-4-1A

UL 60947-5-1

CraHpapTtbl KaHagbl

Annapatypa pacnpefeneHus v ynpaeieHus HU3KOBO/bTHasA. YacTb 4-1. KOHTaKTOPbI U MycKaTenun aneKTpoABuraTenei.
3J'IeKTpOMeXaHVIHeCKVIe KOHTaKTOpPbI N MycKaTenun 3ﬂeKTpOABMFaTeHeVI

Pep. 2. Annapatypa pacnpegeneHunsa v ynpaeneHnsa HU3KOBONbTHaA. YacTb 4-1. KOHTaKTopbl 1 nyckaTenu
3J'IeKTpO,D,BVIFaTeJ'IeVI. 3ﬂeKTpOMeXaHVIHeCKVIe KOHTAKTOpPbI U NyCcKaTenn aneKTpo,qBMraTeneﬁ

Annapatypa pacnpefeneHus v ynpasfieHUs HU3KOBO/bTHas. YacTb 5-1. Annapatbl U KOMMYTaLMOHHbIE 3JIEMEHTbI
uener ynpaBfiieHUs. dneKTpoMexaHUYecKmne yCTponcTBa Lenei ynpaBneHuns

CSA C22.2 N260947-1
(paHee CSA C22.2 N2 14)

CSA C22.2 N2 60947-4-1
(paHee CSA C22.2 N2 14)

CraHpapTbl Kutas

Annapatypa pacrnpefeneHus v ynpasieHus HU3KoBoNbTHasA. YacTb 1. O6wme npasuna

Annapatypa pacrnpefeneHuns v ynpasneHus HU3KoBoNbTHaNA. YacTb 4-1. KOHTAKTOPbI U NyCKaTeNu anekTpoABuraTene.
3]'IeKTpOMeXaHVIHeCKV|e KOHTaKTOpbl N MycKaTenu 3ﬂeKTpOABMraTeﬂeVI

GB/T14048.2
GB/T14048.4

GB/T14048.5

CraHpapTtbl ATEX

Annapatypa pacrnpefeneHus v ynpaeneHus HU3KOBONbTHaA. YacTb 2. ABTOMaTUYECKME BbIKOYaTeNn

AnnapaTypa pacnpeaeneHuvs u ynpasieHns HU3KOBObTHas. YacTb 4-1. KOHTAKTOPbI M MyCKaTeNu 31eKTPOABUraTeNe.
SneKTpoMexaHWYecKne KOHTaKToOPbI U MyCKaTenu aneKTpoaBuraTenei

AnnapaTypa pacnpeaeneHuvs u ynpasieHns HU3KOBObTHas. YacTb 5-1. Annapatbl U KOMMYTaLMOHHbIE 3N1EMEHTbI
Lenen ynpasieHus. dNeKTpOMeXaHU4YecKume ycTponcTea Luenem ynpasneHus

M3K/EN 60079-0
M3K/EN 60079-1
M3K/EN 60079-7
M3K/EN 60079-31
M3K/EN 60079-14

B3pbiBOoOnacHble cpepbl. YacTb 0. O6opypoBaHue. O6wme Tpe6oBaHUs

B3pbiBOONacHble cpepbl. YacTb 1. O6opyaoBaHuMe C 3alWMTolM OT B3pbiBa o6onoukamm d
B3pbiBoOnacHbie cpepbl. YacTb 7. O60pyf0BaHMe C MOBbIWEHHON 3aLMTON 060104KaMu e
B3pbiBoOnacHbie cpeabl. YacTb 31. O60pyaoBaHMe C 3aLUTON OT BOCMIAMEHEHUS MblIM 060/104KaMm t
B3pbiBoOnacHbie cpepbl. YacTb 14. MpoeKTUPOBaHUE, BbIGOP U MOHTaX 3/IeKTPOYCTAHOBOK
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OcHoOBHbIe GYHKLUMN
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ABTOMaTMYECKME BbIKNOYaTENN AN 3aLUTbI 3neKTpop,eraTenel7| — TPEeXnoJitoCHble
3JIeKTpoOMexaHn4veckune yCTpOI;ICTBa, npenoHasHaveHHble o4 3alnThbl o6opyp,OBava

OT NeperpysKn 1 TOKOB KOPOTKOIro 3aMbikaHUs. OHU TaKXXe uMerT q)yHKLI,VIIO Pa3MbiKkaHNA
1 obecrneymBatoT rajibBaHM4YeCKy nsonauunto anqa 6e30MacHOro OTK/IKOYEHUSA YCTaHOBKW
OT UCTOYHUKA MNUTAHUNA N MOTYT NCMOJIb30BaTbCA ANA pquoﬁ KOMMYTalunn Harpysok.

Cunosbie KNeMMbl

Cny»ar gns noaKnoYeHuns
[0 ABYX NPOBOAHUKOB
pa3Horo ceyeHus.

I
®dukcaTop AN MOH- h
Taxka Ha DIN-peiky
Mo3BonseT ycTaHaBnMBaTb \'
aBTOMATUYECKUI BbIKIO- F

yaTenb Ha DIN-peliku

35x15 MM 1 35x7,5 MM. ’
|

Kpyrosas wkana gns

HaCTPOMKU 3HAYEHUS TOKA
Mo3BonseT yCTaHOBUTb 3HAYeHMe
HOMWHANbHOrO TOKA ABUraTens.

ABTOMaTMYeCKMe BbIKtOYaTEeNN ANS 3aLWKUTbI
3N1eKTPOLABUraTeNie COOTBETCTBYIOT CTaH-
naptam M3K/EN 60947-2, MOK/EN 60947-

4-1 1 UL 60947-4-1A (paHee UL 508). 3awunThbl
peannsyeTtcs C MOMOLLbIO CriefyoWwmnx GyHKLMR:

- 3aWMTa OT NeperpysKu;
- 3alMTa OT KOPOTKOrO 3aMblKaHUs;
« YyBCTBUTE/bHOCTb K 06pbiBYy hasbl.

Mpun o6Hapy>KeHUU HEUCMIPABHOCTM aBTOMaTUYe-
CKWI BbIK/IIOYATENb A8 3alMTbl 3IeKTPOABMUra-
Tena OTKAYAET BCe Gpasbl OT UCTOYHMKA NMUTAHUS,
HanNpPAMYIo M30NPYS 3aLLMLLAEMYIO HArPY3KY.
KpoMe Toro, aBToMaTMyeckue BbiKovaTenu
MOBbILIAIOT HAAEXKHOCTb YCTPONCTBA 32 CYeT
MWUHUMaNbHOro BPeMeHU OTKoUYeHUsA. OHM 3alm-
WAOT Lenu Ha CTOPOHE Harpy3Ku 1 3eKTpoaBura-
TeNlb OT MOBPEXAEHUN, cpabaTbiBasd 3a CUNTAHHDbIE
MUSIINCEKYHbI MNOC/E KOPOTKOTO 3aMblKaHUS.

DYHKLMA TECTUPOBaHUSA
MpuMeHsaeTca Ansa NPoBepKu
MexaHu3Ma pacuensieHus.

LUnnbanK Ana MapKUpOBKU

PyuKka ynpasneHus
Mcnonb3yeTca ANA BKIOYEHUS
M OTKOYEHUs; HbopMUpyeT
o cpabartbiBaHUM pacuenuTens.
KoMMyTaumsa fo/mKHa NponsBo-
OUTbCs 6bICTPO 1 6e3 nays.

TepMUH «aBTOMaTUYECKUI BbIKSOYaTenb As
3alUUTbl 3/IeKTPOABUraTens» B TOYHON pop-
MYNMpPOBKeE B CTaHAapTax He NCMOoJb3yeTCs.

B HopmaTuBax UL annapatbl 3Toro tuna o60-
3HavalTCs TEPMUHAMU «PYUYHOWN KOHTpOnnep
ABUraTensi» UM «KOMGMHUPOBAHHbIV KOHTpoONNep
aBuratens». B ctaHgapTax M3K aTu ycTponcTea
Ha3blBalOTCA «aBTOMaTUYeCKMe BbIK/lloYaTeNn
ONs ABUratenem» Uam NpPocTo «BblKatOYaTENN».
Opyrne pacnpocTtpaHeHHble Ha3Ba-

HMS aBTOMATUYECKOro BblKto4aTens

ONA 3alNTbl NeKTpoaBUuratTens:

« aBTOMaTUYEeCKMeE 3alMTHbIE BbIK/IOYATENN;
« PyYHOE YCTPOMCTBO 3aLUMThbl SNIEKTPOABUraTENS;
« PYYHOW NycKaTesb 3NeKTPOABUraTeNs;

« YCTPOMCTBO 3aWMUTbl NyCKaTeNs;

« YCTPOMNCTBO 3aWuThbl LEenu ABUraTenNs;

« YCTPOMCTBO 3alUTbl SNEKTPOABUraTENS.
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FpaduK xapakTepuUCcTUK
CpaﬁaTblBaHMﬂ ana
cepuit MS u MO

ABTOMATUYECKUE BbIKNIOYATEIN MS

PacuenuTtenb (OTKIOYAIOLWUNA 3/IEMEHT)

ABTOMATUYECKUE BbIKOYATENN Anda 3awunTbl
3NeKTpoaBuraTenen COOTBETCTBYIOT K/laccaMm
pacuenneHns, yCTaHOBMIEHHbIM CTaHAapTaMm
M3K 60947-4-1 n UL 60947-4-1A. Knacc pac-
LenneHna o603HavYaeT MaKCMMalibHOe BpeMs
pacuenneHns B XON04HOM COCTOSIHUN, KOTOpOe
onpepensaeTcsa Ans yCTOMYMBON CUMMETPUYHOM
TPEeXnoItOCHOM HarpysKM C yCTaBKOW TOKa 7,2X.
KaK n aBToOMaTuU4ecKue Bbikto4vaTenm B IMTOM
Kopnyce, CTaHAapPTHble aBTOMaTu4eckmne
BbIK/1KOYaTeNIn ona 3almnTbl aNeKTpoasura-
Tena cepun MS nMetoT ABa pacuenuTens:

TennoBow pacuenuTesnb ¢ 06paTHO3aBUCUMOM
Bbl,[l,ep)KKOI‘/'l BpeMeHWn On4 3alnTbl OT nepe-
rPY3KU C perynmpyemMbiM HOMUHAIbHbIM TOKOM;

MIHOBEHHbI 3/IEKTPOMarHUTHbIN pacLe-
nUTenb ANS 3alNTbl OT KOPOTKOro 3aMbl-
KaHUA N PUKCUPOBAHHOM YCTABKON.

ABTOMaTMYECKME BbIKOYaTENN Anda 3awunTbl
aneKkTpoasurartenen cepum MO ocHalleHbl
TOJIbKO MFTHOBEHHbIM pacuennTteneMm TOKOB
KOPOTKOro 3aMblKaHUA. B couyeTaHnn ¢ BHELWHNM
pene neperpysku cxeMa NoAKtoUYeHNss uMeeT
CXOLCTBO CO CXEMOM 06bIYHbIX KOMOUHUPOBAH-
HbIX MycKkaTenen (HanpuMep, aBTOMaTUYECKOro
BbIKJIlOUATENS, KOHTAKTOPA U pernie NneperpysKm).
Mpw neperpysKe gBUraTens pene neperpysKku

cpa6aTb|BaeT N KOHTaKTOP BbIKOYaeTCAd, OAHaKO

3NEeKTPOMArHUTHbIA aBTOMATUYECKUIA BbIK/IOYaTESb
ON8 32U Tbl 3N1EKTPOABUIrATENA OCTAETCA BKJIOYEH-
HbIM. Ero pacuenutenb cpaboTaeT TONbKO B Cyyae

KOPOTKOro 3aMblKaHUA, nocsie 4yero nponcxoonT

OTKJIlOYeHMe Harpysku. CnefoBaTenibHO, 3TOT TUN

BbIK/IlOYATENA pPa3/INYaeT Neperpyskun n KopoTkoe

3aMblKaHMe C NTOMOLWbIO OTAENIbHbIX CUTHAJIOB.

XapaKkTepucTuka cpabatbiBaHna MS

T 100
50 T -
5 ennosoil | g
2 T pacuenurens ™| 7]
S o™
I
s H 10
I 5
v \
=
c 2 |
ol
g AR
& 50
a AN
= 2 3nonioca
i . |
Q
= 4 S
\\\;:
2 2 nonioca
1
)
2 os
ES
2
]
o o 3nekTpo- —
[~—  MarHuTHbI  — =
005 pacuenuTens ——|
oce
001 \
[N
0005
1
0002

1 15 2 3 4 6 810 1520 30 4 6030 (A

KpaTHOCTb HOMUHANBHOTO TOKa =3

Bpems pacuenneHus

MUHYTbl —3=

BpeMsa-TOKOBas XapaKTepPUCTUKA
(xapaKTepucTuKu cpabatbiBaHuUA)

Ha anarpamMmax Hmxe ykasaHo BpeMs pacuenne-
HWA B COOTBETCTBUM C cTaHJapTamMmn M3K 60947-
4-1, UL 60947-4-1A n CSA C22.2 N2 60947-4-1.
XapaKTepucTUKKN cpabaTbiBaHUA TEMNIOBOrO pac-
uenuTens c o6paTHO3aBUCMMON BbILEPXKKON Bpe-
MeHW NPpUMeHUMbI Ansa noctosaHHoro (DC) n nepe-
MeHHoro (AC) Toka c yactoTton 50 nnm 60 Iy,
Ona TpexnontoCHbIX Harpy3oK 1 TOKOB, B 3-8 pas
NpeBbIWALWMX YCTAHOB/IEHHOE 3HAYEeHNE TOKQ,
BpeMs pacuensieHns MoXXeT oTnnyatbcsa Ha 20 %
KaK B CTOPOHY YMEHbLUEHUS, TaK U YBEeNTIUYEHUS.
XapaKTepucTuKn cpabaTbiBaHNUA MIHOBEHHbIX
pacuenuTenen TOKOB KOPOTKOIO 3aMblKaHUs
OCHOBbIBAKOTCS HA HOMUHANBHOM paboyeM ToKe
le, KOTOPbIV COBNafaeT C BEPXHUM 3HaYeHneM
OMana3soHa ycTaBoK. MpadmKu xapakTepmucTuk
cpabaTbiBaHMS OeNCTBUTENbHbI A8 XONO4HOrO
M TEMNIOro COCTOSIHUN, MOCKONbKY BpeMs cpaba-
TbIBaHWS TEMNMIOBOro pacuenutens c o6paTHo-
3aBUCMMOW BbIAEPKON BPEMEHU MMeEeT 3HaUn-
TesNbHbIM AManasoH JOMNYCTUMbIX OTKJIOHEHUN.

XapaKkTepuctunka cpabatbiBaHua MO

-

CeKyH[bl

a1 3nexTpo-_
—  MarHUTHbIi
(1 pacuenutens

T
¥/

1152 3 4 6 310
KpaTHOCTb HOMUHANIBHOIO TOKa =3

1520 30 40 6080 [4]
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3awmTa oT neperpyskum

Meperpyska onpepenaeTca Kak pexum paboTbl
NOBPEXAEHHOM 3/IeKTPUYECKON Lenun, KOTopbIN
cnoco6cTByeT GOPMUPOBAHUIO CBEPXTOKA. B cooT-
BETCTBUUN C MEXAYHAPOLHBIMU N HALMOHANIbHBIMMU
CTaHAapTaMu aBTOMaTUYECKMe BbiKoYaTenu ans
3alWMTbl SNEKTPOABUraTeNen NMeLoT WKany ycTa-
BOK B aMnepax, KoTopas nossosfeT HacTpansaTb
YCTPOMCTBO HanpsaMyto 6e3 JONONHUTENbHbIX
pacyeToB. CornacHo ctaHgapTaM TOK yCTaBKU —
3TO HOMMUHAbHbBIN TOK ABUraTesis, HO He TOK
pacuenneHus (Npu 1,05 x | HeT pacuenneHus; npu

1,2 x | pacuenneHure yepes 2 yaca; | = TOK ycTaBKw).

Knaccbl pacuenneHus npu neperpyske

ABTOMaTMYeCKMe BbIKtOYaTENN ANS 3aLWNTbI
anekTpoaBuratenen ABB cooTBeTCTBYIOT KlaccaMm
pacuenneHuns, ycTaHOBMIEHHbIM cTaHAapTamMm MK
60947-4-1 n UL 60947-4-1A. Knacc pacuenneHums

B 3TOM cnlyyae o603HayvyaeT MaKCMManbHoe BpeMs
cpabaTbiBaHUA B XONIOAHOM COCTOSIHUMU, KOTOpOe
onpepenseTcsa ona ycCToM4nBom CUMMETPUYHOMN
TPEXMNOoNOCHOM Harpy3Kn C yCTaBKON TOKa 7,2X.
BpeMsa cpabaTbiBaHWUA, COOTBETCTBYIOLLEE CTaH-
paptam M3K 60947-4-1 n UL 60947-4-1, noKkasaHo
Ha rpadumKax xapaKTepucTmk cpabaTbiBaHUSA.

Knacc BpeMs pacuennenus Tp [c]l npu 7,2 x le

10A 2<Tps10
10 4<Tp<10
20 6<Tps20
30 9<Tp<30

3awmTa OT KOPOTKOro 3aMblKaHUSA

KopoTKoe 3aMblKaHue onpepenaeTcsa Kak cny-
YalHO NN NpeaHaMepeHHO 06pPa30BaHHbIN
TOKOMPOBOAALWMIA NYyTb MEXAY ABYMS NN

6051ee TOKOMNPOBOAALMMU YACTAMU C INEKTPU-
YeCKMM NoTeHUunanoMm, paBHbIM NN 6/U3KUM

K Hynto. [1ns pacuenuTens TOKOB KOPOTKOTO
3aMblKaHUA yCTaHaBMBaeTCA d)VIKCVIpOBaHHoe
(Heperynmpyemoe) 3Ha4YeHne, B HECKObKO

pas npesbiwatolee 3HaYeHe HOMUHAbHOTO
pabouero Toka le aBTOMaTUYECKOTO BbIKJIIO-
vaTtena ona 3alnTbl anekTpoasuratTend.
PacuenMTenb TOKOB KOPOTKOIo 3aMblKkaHNA
aBTOMaTN4YeCKOro BblKNo4vaTena and 3awnTbl
3NeKTpoABUraTens oTKAoUYaeT Harpy3Ky oT cetu
npn KaXXgoM KOPOTKOM 3aMblKaHUN, TeM CaMbIM
npefoTBpalLas AanbHelwee NoBpPeXaeHne.
ABTOMAaTMYECKUNIA BbIKNlOYATENb A8 3aWUTbI
aneKkTpopBuratens obnagaeTt oTKJOYaloLWen crno-
cobHoCTbo g0 100 KA npu Hanps>keHun 400 B AC.
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KOOpAMHaLlMﬂ NMPU TOKaX KOPOTKOro 3aMbiKaHUA

OcHoBHas 3apaya yCTPOMCTBA 3alMTbl OT KOPOT-
KOro 3aMblKaHMA — 3TO BbICTpPOe O6HapyXeHue,
OrpaHuYyeHme n OTKIOUYEHNE BbICOKMX TOKOB
KOPOTKOro 3aMblKaHUA, @ TaKXXe yMeHbLUeHne
MoOBpPEeXAeHNA B MeCTe KOPOTKOro 3aMbIKaHuA.
YTO6bI rapaHTUPOBAHHO 06ecneyYmnTb OTCyT-
CTBME Ype3MepHOWN Harpy3Kn Ha KOMMOHEHTbI

M UCKJIIOUUTb UX MOBPEXAEeHWE B pe3ynbTaTe
OTK/IIOYEHUS MPU KOPOTKOM 3aMblKaHUUN, HEO6-
XOoAMMa B3aMMHas KOOPAUHALMA KOHTaKTopa

M aBTOMaTM4YeCKOro BbiktoyaTens. KoopguHa-
LA Mexay KOMMYTaLMOHHbBIMU U 3aUTHbIMU
YCTPOMCTBaAMU OXBaTbIiBaET aNeKTpodpusmnyeckmne
npouecchbl BCEX KOMMOHEHTOB, HA KOTOpPble B CNYy-
yae KOPOTKOro 3aMblKaHUA NogaeTcs Harpyska.

OnpepeneHue B cootBeTcTBumn ¢ MIK 60947-4-1

KoopauHauusa tnna 1l

« B cnyyae KOPOTKOro 3aMblKaHMSA KOHTAKTOP
nnn nycKaTtesib He OO/MKHbI NpeacTaBnAaATb
onacHoOCTU Ans nogen n o60pynoBaHUs.

« KOHTaKTOp nnu nyckatenb He o6sA3aTeNibHO
LOMXKHbI 6bITb MPUTOAHbI ANSA AaNbHENLIEN 3KC-
nnyatauum 6e3 peMoHTa 1 YaCTUYHOM 3aMeHbI.

- [lonyckaeTcsa nNoBpexgeHne KOHTakTopa
M pene neperpysku.

KoopauHauusa Tuna 2

« B cnyyae KOPOTKOro 3aMblKaHMSA KOHTAKTOP
WK NycKaTenb He AO/MKHbI NPeaCcTaBnaTb
onacHoOCTU Ans nogen n o6o0pynoBaHus.

« KOHTaKTOp nnu nyckaTtenb JOMKHbI 6bITb NpU-
rogHbl ANS fafibHenWen aKcnayaTayumu.

- Pene neperpysku nnu gpyrve annapartbl
He JOMKHbI UMeTb noBpexaeHunn. fony-
CKaeTCcs NpuBaprBaHMe KOHTAKTOB KOH-
TaKTopa WUan nyckaTens, eCiv OHN MOTyT
6bITb NIErKO PA30OMKHYTbl 6€3 CyLeCTBEHHOMN
fedbopmaumm (HanprMep, OTBEPTKON).

Ons Bbi6bopa o60pynoBaHNA B COOTBETCTBUM

c TpebyeMbIM TUNMOM KOOPAUHALUN UCMONb3YyNTe
MHCTPYMeHT Bbi6bopa SOC
(https://www.lowvoltage-tools.abb.com/soc/Motor).
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CxeMbl noagKknw4yeHusa
opHodasHbIX
HarpysoK 1 Harpysok
MNOCTOAHHOrO TOKa

|._____

ABTOMATUYECKUE BbIKNIOYATEIN MS

YyBCTBUTENBHOCTb K 06pbIBY pasbl

OpHOWM N3 XxapaKTePUCTUK TEMOBbIX pacLie-
nuTenen cCBepxToKa ¢ 06paTHO3aBMCUMMOM
Bbl,El.ep)KKOVI BpeMeHUn AaBndeTcqa YyBCTBUTENb-
HOCTb K 06pbIBY Ppa3sbl. AcuMMeTpUua pas MoXKeT
NPUBECTUN K MOBPEXAEHUIO dNIeKTpoaBUraTenemn
M OpYyrux Harpysok. ABToMaTnyeckune BblKJto-
yaTtenun ong 3awnTbl SHEKTpOD,BVIFaTeﬂef/'I
npegHasHaveHbl ona q)I/IKcaLLVII/I N OTKJIHO-
YeHUA TaKux yCﬂOBI/II;I nnpepgoTepalieHna
NOBPEXAEHUIN Harpy3Ku u ABuraTens.
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OpHodasHble Harpy3KuU U Harpy3sKu
NOCTOSIHHOIO TOKa

YTo6bl aBTOMATUYECKME BbIKIKOYATENM AN
3aWMTbl 3NeKTPOABUraTEeNel MO 3aLLn-
waTtb ogHoda3Hble HAarpy3Ku AN HarpysKku
MOCTOSIHHOIO TOKa, BCe TP MMaBHbIX MoJtoca
DOKHbI 6bITb NOAKTOYEHbI NOCNef0Ba-
TeNbHO (CM. CXeMbl MOAKJITIOUYEHUS HMXKE).
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TepMUHbI U HOMUHAJIbHbIE NapaMeTpPbl

HoMuHanbHoe pa6ouee HanpsyeHue (Ue)

HoMuHanbHoe pabovee Hanps>KeHne aBToMa-
TUYECKOro BblK/1toYaTensa gna 3awnTbl 3neK-
TpoABUraTend — 37O 3Ha4YeHue NIMHENHOr O
(Mexxda3HOro) HanpsXeHus, KoTopoe onpe-
aendeTt BOSMOXHOCTb NPpUMeHeHUA BblIK/1HOYa-
Tensa. 3To 3HaYeHMe HeO6XOANMO yUNTbIBATb
HapaBHe C HOMUWHaAJIbHbIM pa6OHVIM TOKOM.

HoMuHanbHas BKAOYawLWwas
cnoco6HocTb npu K3 (Icm)

HoMuHanbHana BKAOYaKOLWasa CNoco6HOCTb Npu
KOPOTKOM 3aMbIKaHUN — 3TO TOK KOPOTKOro
3aMbIKaHWUSA, KOTOPbI AaBTOMATUYECKUI BbIKJIIO-
yaTtenb ANS 3aWNTbl 3IeKTPOABUraTENA MOXKET
BK/TIOUUTb MNP HOMUHAIbHOM paboyeM Hanpsxe-
HUWN, HOMUHANBHOM YacToTe U GUKCUPOBAHHOM
KoaddunumeHTe MowHoCcTN. OHa BbipaXkaeTcsa
MaKCUMaJIbHbIM OXXMAAEMbIM NMUKOBbIM TOKOM.

HoMuHanbHaa oTKnovaowas
cnoco6HocTb Npu K3

HoMuHanbHasa oTKkNovatowas cnoco6HOCTb — 3TO
TOK KOPOTKOro 3aMblKaHUA, KOTOprI‘/'I aBTOMa-
TUYECKUM BbIK/toYaTeNNb Ana 3alnTbl SNEKTPO-
asuratena MOXeT OTKNIIYNTb NP HOMUHAaNTbHOM
pa6oyeM Hanps}eHUn, HOMUHaNbHON YacToTe

N PUKCUPOBAHHOM KO3PPULMEHTE MOLLHOCTU.
OHa BblipaXaeTcqd MaKCUMa/lbHbIM OXUpgaeMbiM
NMMKOBbIM TOKOM. [laHHYO CMNOCOBHOCTb onpepe-
NAIOT KaK HOMUHabHYO HanbobLLYO OTKJIOYa-
IOLLYI0 CNOCO6HOCTL NpU K3 nnm HOMUHaNbHyO
pabouyto OTKIOYAIOLLLYO CMOCOBHOCTb npu K3.

HoMuHanbHas npegenbHas
oTKlo4Yawas cnoco6HocTb npu K3 (lcu)
cornacHo M3K/EN 60947-2

3TO MaKcuMaribHasi OTKloYatoLas cnoco6-
HOCTb, KOTOPYO aBTOMATUYECKUI BbIK/TtOYa-
Tenb ANA 3alUTbl 3NEKTPOABUraTENS MOXET
ocylLecTBUTb 6e3 ero nospexaeHus. Nocne
OTKJIIOYEHNS TOKA KOPOTKOIO 3aMblKaHus,

B C/lyYae neperpyskm aBToMaTUYEeCKUN BbIKJIO-
yartenb ANA 3alUTbI NIeKTPOABUraTEN A MOXKET
paboTaTb C MOBbILEHHbIMU AOMYCKaAMU.

HoMuHanbHas pa6ouas oTKoYaloLWwas
cnoco6HocTb npu K3 (Ics) cornacHo
M3K/EN 60947-2

DTO OTK/OYaloLWas CNOCOBHOCTb, KOTOPYIO
aBTOMaTVI'-leCKI/II‘/'I BblK/1lOYaTe b AN 3alunTbl
ANeKTpoaBuratend MoXet MHOrokpaTtHoO
OCyLeCcTBUTb 6e3 ero NoBpeXaeHus.

Pa3nuune HOMUHANbHOW NpeAebHON
oTKJloYalLwen cnoco6HocTu npu K3 (lcu)
M HOMUHaNIbHOM pa6oyel oTK/loYaloLWen
cnoco6HocTu npu K3 (Ics)

PasHunua Mexxay HOMUHANbHOM NpeaenbHoOn
OTKJItoYatoLWwen cnoco6HocTbio Npu K3 (Icu)

M HOMUHaNbHOM paboyer OTKYatoLWen crno-
co6HocTblo Npu K3 (Ics) 3aknoyaeTcs B nopsaake
MCMbITaHUM NO cTaHZapTy M3OK/EN 60947-2.

« YacTb 8.3.4. MopsfoK ucnbiTaHui Il. HoMuHanb-
Has paboyas oTKIYaloLWaa CnocobHOCTb Npu K3
« YacTb 8.3.5. Mopapok vcnbitaHum lll.
HoMuHanbHas npepenbHas OTKIKO-
Yamlan cnocobHocTb Npu K3

McnbiTaHma Ha lcu npoeogAaTca no cxeme O-t-CO.
3710 3HA4UT, YTO aBTOMaTVIHeCKVII;I BblK/1KOYaTE b
ONA 3aWMTbl 3/IEKTPOABUTraTENA OONMKEH OTKJI0-
UMUTb TOK KOPOTKOro 3aMbikaHus (O), ocTaBaTbCs
BbIK/IIOYEHHbIM B TeYeHMne 3 MUHYT (t), a 3aTeM
CHOBa BKNKOUYNTbCA C nocnegyrouwnmMm OTKNKOUYEHNEM
Toka K3 (CO). B aToM cnyyae BpeMs-TOKOBas
XapaKTepnUCTnKa MOXXeT NU3SMEeHUTbCA, a BbIK/1KOYa-
TesNlb — He BblAepXKaTb MOSIHOM TOKOBOW HarpysKu.
McnbiTaHma Ha Ics npoBoaaTcs no cxemMe O-t-
CO-t-CO. 3TO 3HAYUT, YTO aBTOMATUYUYECKUN
BblKN1loOYaTeNnb ONA 3alUTbl 35iIeKTpoABUraTena
AO0JIKEeH OTKNKYNTb TOK KOPOTKOro 3aMbliKaHNA
(0), BblAepXaTb 3-MUHYTHYIO Nay3y (t), BKIOYUTbCS
c nocneaylWwmM oTKIoYeHneM Toka K3 (CO),
nopoxpaatb ewwe 3 MUHYTHI (t), a 3aTeM cHoBa
BKIKOYNTbCA C nocnenyrwmnM OTKIIOYEeHMEM TOKa
K3 (CO). Mocne 3Toro aBToMaTU4YeCKUN BbIKHO-
YyaTesib Ana 3alnTbl aneKTpoasuratTensd o/HKeH
BbloepPXXuBaTb ﬂOﬂHbII‘/'I TOK, a BpeMA-TOKOBasA
XapaKTepUCTKa He OO0/IKHA NU3MEHUTbCA.
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HOMUHanbHbIN KPATKOBPEMEHHO
BblAepXX1MBaeMblii TOK (Icw)

HoMMWHanbHbIV KPAaTKOBPEMEHHbIV TOK, KOTOPbIN
MOXeT BblaepxaTb o6opyaoBaHune, NpeacTas-
nAeT co60l 3HaYeHNe KPaTKOBPEMEHHOIo
BbILEPXKMBAEMOIrO TOKa, KOTOPbIN 060pyA0-
BaHME MOXeT NMpornycKaTb 6e3 NoBpeXaeHus

B YCIOBUSAX UCMbITAHWI, YKa3aHHbIX B COOT-
BETCTBYIOLEM CTaHAapTe Ha NPoAyKLUMIO.

KaTteropumn ceneKTMBHOCTH

CrtaHpapT M3K 60947-2 BbigenseT
2 KaTeropum ceNneKTUBHOCTU HU3KOBObT-
HbIX aBTOMAaTUUYECKUX BbIK/KOYaTeNen:

« KaTteropus A: aBTOMaTUYECKUNE BbIKJIOUA-
Tenu, He NpeAHa3sHayYeHHble creymanbHO
Ans obecneyeHns CeNeKTUBHOCTU B YCI10-
BUSX KOPOTKOrO 3aMblKaHUs U, KaK npa-
BWJIO, HE UMeloL e HACTPONKU BPpeMEHU
BblAEPXKN. HOMUHANbHbIN KPaTKOBPEMEHHO
Bbl,E€PXXNBAEMbI TOK HE YUNTbIBaETCS;

Kateropus B: aBTOMaTUYeCKME BbIKJIO-
yarenu, cneumasibHoO NpeaHasHavYeH-
Hble ona o6ecrneyeHns CeNeKTUBHOCTU
B YC/IOBUAX KOPOTKOro 3aMbIKaHUS.

Bce aBTOMaTnyeckme BbikaoYaTenu gns
3aWwmThl anekTpoaBuratenet ABB oTHo-
CATCA K KaTeropmmn ceneKTMBHOCTU A.

KoMneHcauusa TeMnepaTypbl OKpYXalowero
BO3AyXxa

KoMneHcaumsa TeMnepaTypbl OKPYXatoLero Bos-
hyxa peanusyeTcs 3a cYeT UCMONb30BaHNA 6uMe-
TaNIMYECKOro 31IeMeHTa, KOTOPbI NPOTUBOAEN-
cTByeT pabounM 6MMeTaNIMYEeCKUM 3/1eMeHTaM
TEenNIoBOro pacuennTens ¢ o6paTHO3aBUCUMON
BblLEPXKKOWN BpeMeHU. [laHHbIN 6umMeTaninye-
CKVII?I 2N1eMEeHT He HarpeBaeTCcd TOKOM ABuUrartens,
a n3rnbaeTca TONbKO Noa OEeNCTBUEM TeMre-
paTypbl OKpy»KatoLlero sosgyxa. B pesynbrarte
BAIMAAHWE TEMMEpPATYPbl OKPYXKaloLWero Bosayxa
Ha XapaKTepUCTuUKn cpa6aTb|Bava aBTOMaTunye-
CKOro BblK/llO4YaTena gnga 3alunTbl aIeKTpoABU-
ratesia aBToOMaTU4YeCKN KOMMEHCUPYIOTCA KaK
Ona TeMnepaTypbl oOKpyXKatouen cpegbl 20 °C.
CraHpgapt M3K/EN 609471-4-1 ycTaHaBnvBaeT
019 KOMMNeHcauun TeMnepaTypbl OKpyKatoLiero
BO3Ayxa AamanasoH ot -5 go +40 °C, HO aBTOMa-
TUYEeCKUe BbliKioYaTenn An4 3alnTbl 3N1eKTPO-
aBuratenen ABB o6ecneunBatoT TeMnepaTypHyro
KOMMNeHcauuto B gruanasoHe ot -25 go + 60 °C.



Tabnuua 2

cTtaHpgapTa MK
60947-1 «[lonycTuMble
npeBbleHns
TeMnepaTypbl BbIBOAOB»

Ta6nuua 2

cTaHpapTa M3K
60947-1 «[lonycTuMble
npeBbilWeHNsA
TeMnepaTypbl
LOCTYMHbIX YacTen»

OBWAA NHOOPMALMA

[onycTuMble npesbileHUs TeMnepaTypbl
aBTOMATUYECKMUX BbIK/lOMaTenemn gnsa 3awmuTbl
aneKTpopaBuraTenen

ABTOMaTM4Yeckue BbiktoYaTenn MS nporecTu-
poBaHbl B COOTBETCTBUM CO CTaHpapToM M3IK
60947-1 (Tabnuubl 2 1 3), B KOTOPbIX YKa3aHbl

MaKCuUMaJibHble oonyCTnMble NnpeBbllUeHNAa TeM-
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nepaTypbl aBTOMaTUYECKUX BbIKtOYaTENEN OTHO-

CUTeNbHO TEMMEPATYpPbl OKPYXatoLWero BO3Ayxa.

MaTepMan BbIBOJ,OB

JlonycTuMbie npesbiwieHus TeMnepatypsbi ¥ [K]

Mepb 6e3 NoKpbITUA 60
NlaTyHb 6€3 NoKpPbITUA 65
Mepfb nn naTyHb, NOKPbITbIE ONTIOBOM 65
Mepfb 1N NaTyHb, NOKPbITbIE CEPEGPOM UK HUKeNneM 70
Mpoyne MeTansbl 2)

1) an npUMeHeHUN NPOBOAHNKOB 3HAYNTE/IbHO MeHbLUero ce4eHuns, YeM yKka3aHo B Taénmu,ax 91 10, MOXeT I'IpOI/I30ﬁTVI neperpes ,quaneFl
3aXX1Ma, BbiBOAA U COCEACTBYHOWMNX vacrten annapata, fPpUMeHeHne TaKUX NPOBOAHNKOB TpesyeT AONOSIHNTENbHOro CornacoBaHmMA C

n3roToeuTeneM annapara.

B cTaHpapTax Ha annapatbl KOHKPETHbIX TUMOB MOTYT 6biTb YCTAHOBNEHbI PYTME 3HAYEHWS, UCXOAA U3 YCNOBUI UCTIBITAHWI U MaslbiX Pa3Mepos
annapaToB, HO He MpeBbILIAOLWME 3HAYEHUSA U3 JlaHHOM Tabnuubl 6onee yem Ha 10 °C.

2) I'Ipe.uenbl npeBbllWeHNA TeMnepaTypbl A0/IXKHbl YCTaAHAaB/IMBAaTbCA HAa OCHOBE OMbiTa 3KCNAyaTauum aHanorMyHbixX annapaTtos Unv No pesysibtatam
NCMbITAHNA Ha M3HOCOCTOVIKOCTb, HO 3HaYyeHune He O/MKHO NpeBblWwaTh 65 °C.

p,ocrym-usle 4acTtum

JlonycTuMble npeBbilweHns Temnepatypbi? [K]

YacTtu, npegHa ans pup PYKOW Unu nanbuem
MeTtannuueckue 15
HemeTtannunuyeckue 20
YacTu, foCTynHbIE AN TPUKOCHOBEHUS NPU ONEPUPOBAHUM, HO HE ONEPUPYEMbIE PYKOW:
MeTtannuyeckune 30
HemeTtannnueckue 40
YacTu, KoTopbie NPU HOPMaJIbHOM ONEPUPOBAHMM HE AOCTYMHbI A1 MPUKOCHOBEHUSA 2
BHellHME NOBEPXHOCTM 060JI04EK PAAOM C KabeNbHbIMU BBOAAMMN
MeTannuueckue 40
HemeTtannunueckue 50
Hapy>kHble NOBEPXHOCTN 060N0YEK ANt COMPOTUBNEHUI 2002
Bo3ayXx, BbIXOAALMI U3 BEHTUNSALMOHHbBIX OTBEPCTUIA 060N104EK A1 CONPOTUBNEHNN 2002

1) B cTaHfapTax Ha annapartbl KOHKPETHbBIX TUMOB MOTYT 6biTb YCTAHOB/EHbI PYTME 3HAYEHWSA, UCXOAN U3 YCNOBUM UCTIBITAHWIA U MaslbiX Ppa3MepoB
annapaTos, HO He MPeBbILAKOLWME 3HAYEHNSA U3 JaHHON Tabnuubl 6onee yeM Ha 10 °C.

2) 3To o60opynoBaHNe cneayeT U30IMPOBATb OT KOHTaKTa C FOPIOYNMIU MaTepuanamMm Uan cnydanHbiX NPUKOCHOBEHUI NnepcoHana. MNpeaen 200 °C

MOXeT 6bITb npeBbilleH, eC/IM 3TO A0NYyCKaeTCA N3rotoBuTenem. HeO6XOJ1VIMbIe orpaxaeHuAa n MecTo yCTaHOBKU annapaTtoB onpenenaoT npu

ero MoHTaxke. M3rotoBuTenb JOMKeEH npenocTaBUTb COOTBETCTBYIOLLYIO MHd)OpMaLI,I/HO cornacHo 5.3.
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NHdopMauums Bbilwe
OCHOBbIBaeTcs

Ha cTaHpapTe

M3K 60947-4-1

MpuMepbl MexaHU4ecKomn
n 3I19KTpl/I‘4eCK0171
M3HOCOCTONKOCTUN

ABTOMATUYECKUE BbIKNIOYATEIN MS

MexaHu3M ceo6ogHOro pacuenneHusa

B cooTBeTCTBUM C TPeOOBaAHUAMU CTaHAapTa
M3K 60947-1 aBTOMaTUUYECKNI BbIKlOYaTe b A1
3alMTbl INeKTpoaBuraTena O/MKeH UMeTb Mexa-
HU3M CBOGOAHOrO pacuenieHns. 3To O3Hayaer,
UTO pacuenneHne JONMKHO NPONCXOAUTb Aarke

B TOM C/lyyae, ecqin pyyKa HaxXo[auTCa B NONOXe-
HUK ON (BKIIOYEHO) UNTN YOEPXKUBAETCA PYKOMN.

YyBCTBUTENBHOCTb K 06pbIBY pasbl

B cooTBeTcTBUM ¢ MK 609471-4-1 ogHOM

M3 XapaKTepPUCTUK TEMNNOBbIX pacuenuTenemn
CBEPXTOKAa C 06paTHO3aBUCUMOM BbIOEPIKKOMN
BPEeMeHU ABNAETCS YyBCTBUTENIbHOCTb K 06PbIBY
dasbl. Bnarogaps gaHHoM GyHKUUK Npn
o6pbiBe pasbl nnn 6onblion acuMMeTpumn das
NPONCXOAUT pacLensieHne aBTOMaTUYECKOro
BbIK/tOYaTENs ANA 3aLUTbl aNIeKTpOoABUraTens.

Pa6ouune npegenbl

HeT pacuenneHus B Te4eHune
2 vacos

2nontoca: 1,0x1,
1nontoc:0,9x1,
PacuenneHue B Te4yeHue 2 4YacoB 2nontoca: 1,15x 1,

1nonoc:0x |,

MexaHu4yecKas u aneKTpu4veckas
N3HOCOCTOMKOCTb

MN3-3a KOHCTPYKTMBHbIX OCO6EHHOCTEN aBTOMaTu-
YecKue BbIK/lOYATeNU 418 3aMUTbl SNEKTPOABU-
ratesen pasnnyaloTcs No KONMYECTBY aNleKTpuye-
CKMX N ME@XaHUYECKNX onepaLunii, Kotopble MOryT
BbIMONHATLCS B TEYEHME CPOKaA CNYX6bl n3penus.
Hwxe npeacTaBneHoO CpaBHEHWE aBTOMATUYECKUX
BblK/tOYaTenen A58 3aWmThbl SNeKTpoaBUraTenen,
KOHTaKTOPOB U BbIKJlOYaTENEN B IMTOM Kopnyce.
MocKonbKy aBTOMaTUYECKMNE BbIKIOYaTENN

B JIMTOM KOprnyce npefHasHaveHbl A5 3alnThbl
Lenen n HarpysoK, a He ANs yrnpaB/eHus, OHU

Ecnu oByxdasHbIN PeXXnUM CoOXpaHaeTcs B Teve-
HUW ONNTENbHOrO BPEMEHU, CBOEBPEMEHHOE
pacuenneHve npefoTBpallaeT nosiBneHne

B OCTaBLWMXCA pa3ax CBEPXTOKA, KOTOPbIN

MOXeT NOBPeAnTb NeKTPOABUraTENb.

[Ona HopManbHOM paboTbl yCTPOMCTBA U NPefoT-
BpalleHUs pacLenieHns ns-3a YyBCTBUTENbHOCTU
K 06pbIBY da3bl BCe TPU NONKOCA AONMXKHbI 6bITb
CUMMETPUYHO HarpyxeHbl. Inda 3awmnTbl ogHodas-
HbIX YCTPOWCTB UJIN YCTPONCTB MOCTOAHHOMO TOKa
BCe TPW MMaBHbIX NMOJOCA AOMKHbI 6bITb MOAKIIHO-
yeHbl nocnepoBaTenbHoO (CM. rnaBy «OpgHodasHble
Harpy3sKu 1 Harpy3km NoCTOAHHOIO TOKa»).

061a0aloT JOBOJIbHO HU3KOM MeXaHNYecKom

M 3/IEKTPUYECKON M3HOCOCTOMKOCTbIO. Mpun
3TOM KOHTaKTOPbI, pa3paboTaHHble cneymanbHo
ONs ynpaB/ieHUsi Harpy3Komn, HanNnpPoTUB UMetoT
OYeHb BbICOKYIO MeXaHUYeCKYIo U 3NeKTpu-
UeCKYH M3HOCOCTOMKOCTb. ABTOMaTUYeCKue
BblKJllOYaTeNn 414 3aWnTbl aNeKTpogBsura-
Tenen NCrosnb3yoTCcs Kak ANs ynpaslieHus,
TaK v 4Nea 3aWwmTbl U MO3TOMY UMetoT 6onee
BbICOKME MnoKasaTesm U3BHOCOCTOMKOCTU, YeM
06blYHble aBTOMaTUYECKUE BbIKIroYaTenu.

I'IapaMe'rp ABTOMaTUYECKME BbIKNlOYaTENMN

ANA 3aWnTbl 3ne|('rpop,BV|ra'reneﬁ

KoHTaKkTOpbl < 100 A

ABTOMaTU4YeCKUE BbiKNlOYaTenn
B JIMTOM Kopnyce

MexaHunyecKkas U3HOCOCTONKOCTb

3J'IEKTPVILIECKaF| W3HOCOCTONKOCTb

A0 100000
Ao 100000

>10000000 25000
>1 000000 8000
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Tunbl BbIKAIOYMaTENneun

B uenax obneryeHns Bbibopa noaxons-
wero o60pyaoBaHUA HMKe NPpUBEAEHO
onuvcaHue crepyrowmx BbikoYaTenemn:

« aBTOMATMYECKUI BbiKNKOYaTENb ON18
3alKUTbl SNEeKTpoaABUraTens;

« aBTOMATUYECKUI BbIKKOYATE b;

« BbIKJIlOYATEND;

« BbIKJIlOUaTEeNb-pa3beANHUTEND.

ABTOMATUYECKUI BbIKNlOYaTe b And 3alunTbl
ANeKTpoaBuratensa

ABTOMAaTMYECKNIA BbIKNIlOYATENb A8 3aWUTbI
aNeKTpoaBUraTensa— 3To npegHa3HavyeHHoe

ONS 3alnTbl ABUraTenen ot neperpysku. Mpum
He6OoNbLUNX TOKAX aBTOMaTVILIECKVIﬁ BblK/1lOMaTelb
4acTo uUcnonb3yeTcs ANA HENOCPeACTBEHHOTO
yrpaeneHus Harpyskamu. M3HayanbHO faHHoe
YCTPOMCTBO MMENO HU3KYIO OTK/TIOYAIOLLYO
cnoco6bHocTb Npu K3. B HacToslwee BpeMsa nNop,
TePMUHOM «aBTOMaTI/I'-leCKVII‘/'I BbIK/1KOYaTEe b
aneKkTpoaBsuratTena» NnoHMMaeTCcq aBTOMaTVIHECKVIﬁ
BbIKtoYaTesNb ¢ PyHKLMEN 3aLUNTbI INEKTPOABU-
raTens v BbICOKOWM OTKJIlOYaloLLLel CNoCO6HOCTbIO.

ABTOMATUYECKUI BbIKNlOYaTe b

ABTOMAaTMUYECKNI BbIK/IlOYATENIb — 3TO MEXaHU-
YecKoe KOMMYTaLMOHHOE YCTPONCTBO, KOTOpPOe
MOXEeT BKJ/ItoYaTb, MPOBOAUTb U OTKItOYaTb

TOKMU, @ TaKXXe BKJ1toYaTbCAa Npu onpepeneHHbIX
VNCKIOYNTENbHbIX YCNOBUAX (Hanpumep, npu
KOPOTKOM 3aMbIKaHMNW) Ha 3a4aHHbIN MPOMEXKYTOK
BPEMEHMU, U 3aTeM oTKNoYaTbcs (MK 60947-1).

BbiKknlouyaTenb

Bbik/itoYaTENlb — 3TO MEXaHUYECKUI MepeKto-
YyaTenb, KOTOprI‘/‘I MOXeT BKNloYaTb, NPOBOAUTb
M OTKNOYaTb TOKU B Uenn npu HoOpManbHbIX
YCNOBUAX, BKOYAA 3aaHHYI0 pabouyto
neperpysky. KpoMe Toro, oH MoxkeT pa6oTtaTb
npun onpepeneHHbIX UCKNKYNTENbHbIX YCNO-
BUAX (HAaNnpuMep, NPU KOPOTKOM 3aMblKaHUW)

B TeyeHune 3a4aHHOIro NpoMeXxyTKa BpeMeHU.

BbIK1louaTENlb MOXKET, HO He 0653aH o6naaaTh
OTKJIoYaKLLe cnocobHocTbo (M3K 60947-1).
MoXKeT NpornycKaTb CKBO3HOW TOK KOPOTKOro
3aMblKaHNA, HO HE MOXXeT ero OoTK/1ro4YaThb.

BblKHIOanenb-pa3'beAMHMTeﬂb

Bbikntoyatenb-pasbeguHUTENIb — 3TO MeXaHu-
YecKoe KOMMYTaLMOHHOE YCTPOMCTBO, KOTOpOe
B Pa30MKHYTOM COCTOSHUN COOTBETCTBYET
TpeboBaHMAM, NPeabABAAEeMbIM K PYHKLMM pas-
MbIKaHuA 1 nsonaunm (MK 60947-1). dyHKUMS
pa3MblKaHMSA U rabBaHNYE€CKON U30NSALMN 3aKI1I0-
yaeTcs B OTKJIIOYEHUU MUTAHUS BCEN CUCTEMBI
VN YacTu cuctemsbl. NMpun 3TOM cucTemMa Unm YacTb
CUCTEMbI OTK/IIOYAKOTCA OT NIO60ro MCTOUHMKA
3N1eKTPO3HEPrum B Lenax 6e3onacHoOCTU. BarkHbiM
$paKTOPOM 34echb ABNAETCA PACCTOSHNE MeXAy
KOHTaKTaMn B pa3OMKHYTOM COCTOSsHUU. O61-
3aTesibHbIM YC/IOBMEM SABNISIETCA dNeKTPpUYecKoe
pasgeneHne Mexnay noatocaMm n Mexay BXoaoM
1 BbIXOAOM. OHO AOCTUraeTCcs NyTeM co3faHus
BUAMMOM TOYKM Pa3MbIKaHUS UKW C MOMOLLbIO
BHYTPEHHero yctponcraa (MexaHn4YecKkoro
6110KMpPYIOLLErO YCTPONCTBA) 32 CYET COOTBET-
CTBYIOLLNX KOHCTPYKTUBHbBIX OCOGEHHOCTEN.
YCTPOMCTBO COOTBETCTBYET XapaKTepmUcTuKam
N30M9UMnN B COOTBETCTBUKN € MDOK 60947-1, ecnn

B «OTKPbITOM» MOJIOXXEHNN OHO ob6ecneyn-

BaeT n3onupyloLlee paccTosHMe, Ha KOTOPOM
[OCTuUraeTcs 3ajaHHas AnanekTpuyeckas
NPOYHOCTb MeXAY PA3OMKHYTbIMU KOHTaKTaMun
rnaBHoOM LEenu KOMMYTaLMOHHOIO YyCTPOMCTBA.
OHO TaK»e A0/IKHO 6bITb 060pPyA0BaAHO Mexa-
HM3MOM OTOBPAXKEHWNA MONOXKEHUA NOABUXK-
HOrO KOHTaKTa. 3TOT MHAMKATOP MONIOXKEHUSA
nepeksovaTens fomKeH 6biTb HAAEXHO
COefINHEH C UCTMOJIHUTENIbHbIM MEXaHNU3MOM.
Bbikntoyatenb-pasbefuHUTENb JOMMKEH UMETb
BO3MOXHOCTb KOMMYTUPOBAaTb LieMb TONbKO Npun
OTCYTCTBUM TOKA UM NMPU HE3HAUYNTENIbHOM TOKe.
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Cepuu aBTOMATUYECKUX BbiKNo4vaTeneu ABB

AccopTuUMeHT
ABTOMATUYECKUX
BbIK/llovaTenem

AN 32U Tbl
aneKkTpoaBuraTenen

ABB npepnaraeT WWMPOKUIN acCOPTU-
MEeHT aBTOMAaTUYECKUNX BbIKﬂIOHaTerIeﬁ
ONA 3aWNTbl SNeKTPpoABUraTenen:

MS116 c 6a30BbIM pyHKLMOHANOM 80 32 A;
MS132/M0O132 c NpoABUHY TbIM
$yHKUMOHaNnoM pgo 32 A;

MS165/MO165 ¢ npoABUHYTbIM
$yHKLUMOHanoM go 80 A;

MS132-T ¢ NpoABUHYTbIM GYHKLMOHANOM
Ona 3aWwnTbl TPaHCPOPMATOPOB.

MS116

TennosoW pacuenuTens

DNeKTPOMarHuUTHbIN pacuenuTenb

YyBCTBUTENBHOCTbL K 06pbIBY dasbl

MonoxeHune nepekniovarens

NHauKauma cpabaTbiBaHWsA 3NEKTPOMArHMTHOMO pacLuenuTens
Pyuka c 6NOKMpOBKOWM 63 ONONHUTENbHbIX aKCeccyapoBs
DYHKLMSA pa3MbIKaHWs U U30NALUN

WunpuHa

HoMUHasnbHbIV pabouunii TOK le

OTkoYalolas CoCO6HOCTb MPU KOPOTKOM 3aMblKaHUN
JvanasoH TeMnepaTypHON KoMneHcauumn

X
X
X
BKJ1./BbIK/I.

X

45 MM

0,1-32A

no 100 KA
oT-25p0 +55°C

MS132, MS132-K

Tennosoii pacuenuTens

DNeKTPOMArHUTHbIN pacuenuTens

YyBCTBUTENbHOCTb K 06pbIBY dpasbl

MonoxeHue nepeknvaTens

NHAuKaumsa cpabaTbiBaHWs 3N1€KTPOMArHMTHOrO pacLuenuTens
Pyuka c 610KMPOBKOI 6€3 fOMONHUTENbHbIX aKCeccyapos
DYHKLMSA Pa3MbIKaHUs U M300ALMUN

WnpuHa

HoMuHanbHbIV pabounii TOK le

OTKntovatolas Cnoco6HOCTb MPU KOPOTKOM 3aMblKaHUK
JvanasoH TeMnepaTypHON KoMMeHcauumn

X

X

X

ON/OFF/TRIP (BK/./BbIK/1./PACLL.)
X

X

X

45 MM

0,1-32A

no 100 KA
oT-25po +60°C

MS165

Tennosoi pacuenuTens

DNeKTPOMArHUTHbIN pacuenuTenb

YyBCTBUTENBHOCTb K 06pbIBY dasbl

MonoxeHune nepekniovatens

MHAVKauma cpabaTblBaHUSA 3NE€KTPOMArHMTHOIO pacuenuTens
Pyuka c 610KMpOBKOI 6€3 fOMONHUTENIbHbIX aKCeccyapos
DYHKLMSA pa3MbIKaHWA Y M30NALUN

WunpuHa

HoMWHanbHbIV pabounii TOK le

OTKtoYatoLas Cnoco6HOCTb MPU KOPOTKOM 3aMblKaHUM

J[lvanasoH TeMMnepaTypHO KOMMeHcauum

X

X

X

ON/OFF/TRIP (BKJ1./BbIK/./PACLL.)
X

X

X

55 MM

10-80A

no 100 kA
oT-25 po +60 °C

MS132-T, MS132-KT

TennosoW pacuenuTens

DNIeKTPOMArHuUTHbIN pacuenuTenb

YyBCTBUTENbHOCTb K 06PbIBY Ppasbl

MonoxeHune nepeknoyarens

NHAuKaumsa cpabaTbliBaHWs 3N1€KTPOMArHMTHOro pacLuenutens
Pyuka c 610KMPOBKOI 6€3 fOMONHUTENbHbIX aKCeccyapos
DYHKLMSA pa3MbIKaHUsA U 304N

WnpuHa

HoMuHanbHbIV pabounii TOK le

OTKovatolas cnoco6HOCTb MPU KOPOTKOM 3aMblKaHUK
JAvanasoH TeMnepaTypHON KoMMeHcauumn

X

X

X

ON/OFF/TRIP (BKJ1./BbIK/1./PACL.)
X

X

X

45 MM

0,1-25A

no 100 KA
o1-20 70 +60°C
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MO132

TennoBon pacuenuTens

SNeKTPOMArHuUTHbIN pacuenuTenb

YyBCTBUTENbHOCTb K 06PbIBY dasbl

MonoxeHune nepekniovarens

NHanKaumsa cpabaTbiBaHWsA 3N1€KTPOMAarHMTHOrO pacLuenuTens
Pyuka c 6NOKMPOBKOW 63 AONONHUTENbHbIX aKCeccyapoBs
DYHKLMSA pa3MbIKaHUsA U M30NLUN

WnpunHa

HoMUHanbHbIV pabouunii ToK le

OTkKniovalolas Cnoco6HOCTb MPU KOPOTKOM 3aMblKaHUN

JvanasoH TeMnepaTypHON KOMMeHcaunumn

ON/OFF/TRIP (BKJ1./BbIK/./PACLL.)

X

X

45 MM

0,1-32A

o 100 KA
oT-25 0 +60 °C

MO165

Tennosol pacuenuTenb

DNeKTPOMArHUTHbIN pacuenuTens

YyBCTBUTENbHOCTb K 06pbIBY pasbl

MonoxeHune nepeknovatens

NHAnKaumsa cpabaTbiBaHWs 3N1€KTPOMArHMTHOro pacLuenuTens
Pyu4ka c 610OKMpPOBKOI 6€3 fOMONHUTENIbHbIX aKCeccyapoB
@yHKLI,I/Iﬂ pPa3MbiKaHMAa U nsonauum

WnpuHa

HoMuHanbHbIV pabounii TOK le

OTKovatoLas cnoco6HOCTb NPU KOPOTKOM 3aMblKaHUN

[lvanasoH TeMMNepaTypHON KOMMNEHcauuu

ON/OFF/TRIP (BK/./BbIK./PACL,.)

X

X

55 MM

10-80A

no 100 KA
oT-25p0 +60°C

MS116

MS116 — 3TO KOMMaKTHbIE N SKOHOMUYHbIE
aBTOMAaTUYeCKMe BbIKOYATENN LWUPUHOMN

45 MM ONS 3alMTbl 3NIeKTpoaBuraTenen
MOLLHOCTbIO A0 15 KBT (400 B)/32 A.

Bce Mopenu nMeroT GyHKLMIO pa3MblKaHUSA

M rasibBaHNUYeCKYIO N30NALNI0, TEMMNEPaTYPHYIO
KOMMeHcaumnto, MexaH1msM ceo604HOro pac-
LenneHnsa n NoBOPOTHYIO PYKOATKY C YeTKOM
VHOMKaLWen OBYX MONIOXEHWUI BbIKtOYaTeN .
ABTOMATUMYECKME BbIK/OYATENN JAHHOM cepun
MOTYT MCMONb30BaTbCA A5 3aLNTbI KaK Tpex-
dasHbIx, Tak 1 ogHoda3HbIX 3NeKTpoaBurarTe-
nen. ACCOPTUMEHT aKCeccyapoB NpeacTaBeH
DOMOJIHNTENIbHBIMU KOHTAKTaMM, CUTHaNbHbIMK
KOHTaKTaMu, pacLenmTensiMm MUHUMaIbHOroO
HanpsHXeHUs, OUCTAaHULMOHHbBIMU pPacLennTensimMu,
LWWHHbBIMU Pa3BOAKaMU U 6TOKUPOBKOW AnA
3alMTbl OT HECAHKLMOHMPOBAHHOIO BKIOUEHUS.
[aHHble akceccyapbl COBMECTUMbI CO BCEMU
annapaTtamu cepun MS116/MS132/MS165.

MS132

MS132 — 370 KOMNaKTHble U MHOTOdYHKLM-
OHasbHble aBTOMaTUYeCKUE BbIKOYaTeNnn
WNPUHON 45 MM ONA 3alWUTbl 3NEeKTPOoaABUra-
Tenen MowHOCTbIO Ao 15 kBT (400 B)/32 A.

Bce Mopenu nMeT BUANMYIO MHAWKALUIO
NPUYUHbBI CpabaTbiBaHUS B Cllydae OTKJIIOYEHUSA

rno aBapuu, a TakXe MMetT PYHKLNIO pa3MblKaHUSA

M ranbBaHUYeCKYIO N30NALMNI0, TEMMNEPATYPHYIO
KOMMeHcaLuto, MexaHmsM ceob6oaHOro pac-
LensieHnsa n NOBOPOTHYIO PYKOATKY C YETKOM
VHOMKaLWen Tpex MNoNIoXeHUs BbIKtoUaTens.
ABTOMAaTUYECKUNE BbIK/IOYATENN [AaHHON cepun
MOTYyT MCMONb30BaTbCA A5 3aLNTbI KaK Tpex-
dazHbIx, TaK U ogHOdA3HbIX INEKTPOLBUTrATENEN.
Pyuka ynpaBneHns MoXeT 6biTb 3a610KNpPO-
BaHa A8 3aWnTbl OT HECAHKLMOHUPOBAHHOIO
BKJIIOUEHUS. ACCOPTUMEHT aKceccyapoB
npeacTaBneH AOMNONHUTENbHbIMU KOHTaKTaMMU,
CUTHaNbHbIMU KOHTaKTaMU, pacuennTensimMm
MWHUMasbHOTO HaNpPsAXeHUs, ANCTAHLNOHHbIMU
pacuenmTensaMm n WNHHbIMN pa3BoOAKaMMU.
JaHHble akceccyapbl COBMECTUMbI CO BCEMMU
annapaTtamu cepuit MS116/MS132/MS165.

MS132-K

MS132-K — 3TO KOMMNaKTHble U MHOFOYHKLMO-
HallbHble aBTOMATUYECKME BbIK/OYaTeNn WUpm-
HOM 45 MM ANA 3alWNTbl 3NeKTpoaBUraTe-

nen MowHocTbio go 15 kBT (400 B)/32 A.
MHHOBaLMOHHOE pelleHne C BTbIYHbIMU KN1eMMaMu
rnossonseT NoAKoYaTb MPOBOAHMKN 6e3 1c-
Mnonb30oBaHUA UHCTPYMEHTOB U U36exaTb Heob-
XOAVUMOCTU NMPOTAXKKN COeANHEHUA B TEUEHUN
BCEro CpoKa Cnyxo6bl.

Bce Mopenu nMeoT BUAUMYIO UHANKALWIO NPU-
UnMHbI cpabaTbiBaHUA B ClyYyae OTKIIOYEHUS MO
aBapuu, a TakKe nMetoT GYHKLMIO pa3MbliKaHMSA
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ABTOMATUYECKUE BbIKNIOYATEIN MS

M rafibBaHUYECKYIO U30NALMUIO, TEMMEPATYPHYIO
KOMMeHcaumo, MexaHn3M CBO6OLHOIO pacuenne-
HUS Y MOBOPOTHYO PYKOSATKY C YEeTKOW MHAMKA-
LMen Tpex NosoXKeH s BbiKoYaTens.
ABTOMATMYECKMNE BbIK/OYATENN JAHHOM cepun
MOTyT MCMOMb30BATbCA A4 3aLWNTbI Kak Tpexdas-
HbIX, TaK U 0QHObA3HbIX 3NeKTpoaBUraTenen.
PyuKka ynpaBneHus MoxeT 6biTb 3a6/10KMpOBaHa
ONA 3aWNTbl OT HECAHKLMOHMPOBAHHOIO BKJIHO-
yeHus. ACCOPTUMEHT aKkceccyapoB NpeacTaBeH
OOMONHUTENbHbIMU KOHTAKTaMM, CUFHaIbHbIMU
KOHTaKTaMu, pacuennutensiMm MUHUMAIbHOIO Ha-
NPS»XeHUs, UCTAHLMOHHbIMUY pacuenu-

TeNSIMU U LWUNHHbIMU Pa3BOAKaMMU.

[aHHble aKceccyapbl COBMECTUMbI CO BCEMU
annapaTtamu cepun MS116/MS132/MS165.

MS165

MS165 — 3TO KOMMaKTHble U MHOTOPYHKLM-
OHalibHble aBTOMAaTUYECKNe BbIKtOYaTeNn
WMPUHOWN 55 MM NS 3aLlMTbl 3/IEKTPOABUra-
Tenen MowHOCTbIO A0 45 KBT (400 B)/80 A.

Bce Mopenu nMeoT BUANMYIO MHAWKALUIO
NMPUYMHbBI CpabaTbiBaHMSA B C/lyyYae OTKOYEHUSA
Nno aBapuu, a Takxe MMetT GYHKLUIO pa3MbliKaHUSA
M rafibBaHUYeCKYIO N30NALNI0, TEMMNEPATYPHYIO
KOMMeHcaumnto, MexaH1msM ceo604HOro pac-
LenneHnsa n NoBOPOTHYIO PYKOATKY C YeTKOM
VHOMKaLWeN Tpex MNoIoXeHUs BbIKtoYaTens.
ABTOMATMYECKMNE BbIK/OYATENN JAHHOW cepun
MOTYT MCMONb30BaTbCA A5 3aLNTbl KaK Tpex-
dazHbIx, Tak N ogHOdA3HbIX INEKTPOLABUTrATENEN.
Pyuka ynpaBneHusi MOXXeT 6bITb 3a610KMpPO-
BaHa 411 3aWUTbl OT HECAHKLLMOHUPOBAHHOIO
BK/IOYEHUS. ACCOPTUMEHT aKceccyapoB
npeacTaBneH AONONHUTENbHbIMU KOHTaKTaMu,
CUTHANbHbIMU KOHTAKTaMU, pacuenutensiMmm
MUHMMA/IbHOIO HaNPAXeHUs, ANCTAHLNOHHbIMU
pacuenuTensimMm U WNHHbIMU Pa3BOLKaAMMU.
[aHHble akceccyapbl COBMECTUMbI CO BCEMU
annapaTtamu cepun MS116/MS132/MS165.

MS132-T n MS132-KT

ABTOMaTUYeCKUME BbIKlOUaTenm Aana 3awnTbl
TpaHcPOpPMaTOPOB — 3TO INIEKTPOMEXAHUN-
yecKkue 3alnTHbIe YCTPOMCTBA, CrneunanbHo
paspaboTaHHble ANS 3aWMUTbl MEPBUYHOMN
O6MOTKM TPaHCHOPMATOPOB HAMPSIKEHMS.

MX OCHOBHOE OT/InUMe OT CTaHAAPTHOM JINHENKY
aBTOMAaTUYECKUX BbIKOYaTenemn Ang 3aunTbl

3NeKTpoaBUraTens 3akjtoyaeTcsa B TOM, UYTO BCe
yCTPOMCTBA MMEIOT yCTaBKY TOKa MFTHOBEHHOIO
cpabaTblBaHMSA MPU KOPOTKOM 3aMbIKaHWUU,
NnpeBbIWatoLLy0 HOMUHAlbHbIN TOK B 20 pas, uTo
rno3posiAeT aBTOMaTUYECKOMY BbIK/llOYaTESIO
BblAEPXXNBaTb MNPOTEKaHNE BbICOKNX MYCKOBbIX
TOKOB MpPW BKJIIOYEHUN TpaHchopMaTopa.
MS132-T — 370 KOMNaKTHble 1 MHOTO}YHK-
LMOHaNbHble aBTOMaTUYECKMe BbIKOYaTeNn
WnpuHom 45 MM and 3awmTbl TpaHchopMaTo-
poB MowHOCTbIO g0 12,5 kBT (400 B)/25 A.

Bce Mopenun nMeroT BUANMYIO MHANKALMIO
NPUYMHbI cpabaTbiBaHWA B C/lyYae OTKIOYEHUA
no aBapuu, a TakXe MMetT GYHKLNIO pa3MbiKaHUA
M rafibBaHNYeCKYIO U30NALMNIO, TEMMNEpPaTypPHYO
KOMMeHcaLmo, MexaHn3M CBO6O[HOro pac-
LenjieHnsl U MOBOPOTHYIO PYKOSITKY C YETKOMN
VHAWKaUWEeN Tpex NONOXeHWs BblKtoYaTens.
Pyuka ynpaBneHna MoxkeT 6biTb 3a6/10KMpPO-
BaHa A4 3alnTbl OT HECAHKLMOHNPOBAHHOTO
BK/IIOYEHUA. ACCOPTUMEHT aKceccyapos
npeacTaBieH fOMNONHNUTENbHbIMU KOHTaKTaMu,
CUTHaNbHbIMM KOHTaKTaMu, pacuenmtensimm
MWHMMaNbHOIO HaNPAXeHWNA, ANCTaHLUNOHHbIMU
pacuenmTensiMum U LWNHHbIMU Pa3BoOAKaMU.
JaHHble akceccyapbl COBMECTUMbI CO BCEMMU
annapaTtamu cepui MS116/MS132/MS165..

MO132 n MO165

B cepun aBTOMaTUYECKUX BbIK/ItOUYaTenen

MO (magnetic only) — Mmogensax MO132 n MO165 —
ONs 3alUNTbl 3N1IeKTpoABUraTenein NpMMeHsTCa
TOJIbKO 3IeKTPOMarHuTHble pacuenuTenu. 3Ha-
YeHNA HOMUHaNbHbIX PaboOYNX TOKOB, OTK/OYa-
toLEen CNOCOGHOCTU NPU KOPOTKOM 3aMblKaHUU

W LWWMPUHBI MOAYNS WOEHTUYHbI XapaKTepuUCTu-
KaM yCTPOMCTB cepun MS 1 nx KoHpurypaumsa
COOTBETCTBYeT NapamMeTpaM aBTOMATUYECKUX
BblK/tOYaTeNnen AN 3aWmThl NeKTpoaBUraTenen.

MoppobHasa MHGopMaLmsa 06 aBTOMATUYECKMX
BblKtOYaTENAX ONA 3alNTbl SNeKTpOoABN-
ratenen gocTynHa B 6ubnnoTeke ABB
library.abb.com

Bce kaTeropun > O6opyaoBaHve > HU3KoBonbTHOe o6opyaoBaHue
> [yckoperynupytouwas annapatypa > ABToMaTnyeckune
BbIK/IlOYATENN ANA 3alNTbl SNEeKTPoABUraTenemn
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[ononHuTenbHble aKceccyapbl U Kopryca

I'Iocr(oany aBTOMaTU4YeCKMe BblknYvaTenn gna
3alMTbl aNIeKTPOABUraTenen coyeTalroT B cebe
dYHKLMM aBTOMATUYECKUX BblKtovaTenen,
BblK/toYaTenen-pasbenHUTENEN N pene nepe-
rPy3KW, K HUM NpeanaratTcs pasinyHble 4OMon-
HUTeNbHble akceccyapbl. HanpuMep, oHN MOryT
6bITb OCHaleHbl 4OoNoNHNTEeNIbHbIMU KOHTAKTHbIMUA
6110KaMn C BO3MOXHOCTbIO 6OKOBOIro nnm GppoH-
Ta/IbHOro MOHTaXa, YTO OCOBEHHO BaXKHO ANA
3KOHOMMUU NPOCTPAHCTBA. TaKKe NpeanaraTcs
pacuenmTenm MMHUMaIbHOTO HanpsaxXeHuna

W He3aBUCKMble pacuenuTenun. C NOMOoLLbLO
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NOCTaBNIIEMbIX OTAENbHO COeANHUTENbHbIX
afanTepoB aBTOMATUUYECKUI BblKtovaTenb Ans
3aluUTbl 3/IEKTPOABUraTeNnss MOXHO 6e3 gonon-
HUTENbHbIX TPYAHOCTEN Npeo6pa3oBaTb B KOM-
MaKTHbIN NyCcKaTe b, COCTOALMN U3 yCTPOMCTBA
015 3alUNTbl 3NIeKTPOABUTATENSA U KOHTaKTopa.
Ona obecneyeHnsa BHEWWHEN MHONKALUN
COCTOSAHUSA NPU PA3NTUYHBIX CUTYALMUSAX MOXKHO
KOMBUHUPOBATb AOMONIHUTENbHbIE U CUTHASb-
Hble KOHTaKTbl. B Tabnuue HMKe npuBeneH
0630p GYHKLMIA 3TUX TUMOB KOHTAKTOB.

NHanKauma cocToaHUA

PaclwmpeHHbIn GyHKLMOHAN

CHUYKeHUWe 3aTpaT BPEMEHM Ha MOHTAX 1
3KOHOMMUSA MPOCTPAHCTBA

BHellHee ynpaBneHue v oTAeNbHbIN
MOHTaX

AononHutenbHbie KOHTaKTbl HK1, HKF1
CUrHanbHbIN KOHTaKT SK1
KOHTaKT cMrHanmsaunmn KopoTKkoro 3ambikaHna CK1

Pacuenutenu MMHMManbHoOro Hanps»eHua UAL
He3aBucumble pacuenutenm AAL

TpexdasHble WNHHbIE pa3BOAKK PS
KneMMHble konoakn S1-M
CoeAuHUTENbHBIV aganTtep BEA

BbIHOCHbIE PYYKN U NepexoaHUKN ANA HUX
JlononHVTeNbHbIE aKceccyapbl A1F LeHTPMPOBaHNUsA
KoMnneKTbl 4nA MOHTaa Ha aBepb cepun DMS132
Kopnyca cepuun IB132

CocTosAHue
aBTOMaTU4YeCKOoro
BblKNnO4YaTens

ONS 3aWmnThbl
aneKTpoaBurartena

Tun KoHTaKTa

CocTosiHMe aBTOMaTU4YECKOro BbiK/loYaTens ANA 3alUThbl ANeKTpoaBUraTensa

BbIKN. BKI. CUrHanbHbIN PacuenneHue Pacuenutenb He3aBucuMmbin

KOHTaKT npu K3 MUHMManbHOro pacuenurenb
HanpsKeHus
HopmanbHo
.0 o (¢} o o
HK1, HKF1 M3MeHuneT nonoxkeHne OTKPbITHI
JloNoNHNTENbHbIE  CUHXPOHHO C FaBHbIMU
KOHTaKTbl KOHTaKTamMu Hopmanb?o X X X X X
3aKpbITbIN
HopManbHo
o o X X X X
SK1 N3MeHuMeT nonoxeHune npu OTKPbITBI
CurHanbHble KOPOTKOM 3aMbIKaHUN UNn
KOHTaKTbl neperpyske Hopmanb?o X [e} (e} (o} o
3aKpbITbIN
HopmanbHo
CK1 P e o X o o
MHavKaTopb! M3MeHuneT nonoxeHvie npu  OTKPbITbIN
KOpPOTKOro KOPOTKOM 3aMblKaHUu HopManbHo
3aMblKaHuA BaKphITbIl‘/’l X ° X X

O = pa3oOMKHYT; X = 3aMKHYT
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MakcumanbHoe
Konn4yecTeso
ycTaHaBnMBaeMbIX
aKceccyapos ans
MS116, MO132 n MS165

MakcumManbHoe
KONIn4ecTBO
yCcTaHaB/IMBaeMbIX
aKceccyapos Ans
MS132 nnn MS165

ABTOMATUYECKUE BbIKNIOYATEIN MS

MpaBuna coeanHeHUs aBTOMaTUYECKUX
BbIK/lOuYaTenen gns 3awmTbl 3neK'rpop,BuraTene|7|
C AONOJIHUTEJIbHbIMU aKCecCyapaMu

MaKcuManbHoOe KONMYecTBO yCTaHaBIMBAaEMbIX
akceccyapos gnsa MS116, MO132 n MS165

e (1) OAVH AONONHUTENbHbIA KOHTAKT
HKF1, MOHTUpYyeMbIN cnepeam

MS116
MO132

MO165

MaKcuMManbHoe KONM4YecTBO ycTaHaB/IMBaeMbIX
aKceccyapoB ansa MS132 unu MS165

e (1) OAVH AONONHUTENbHbIA KOHTAKT
HKF1, MOHTUpYyeMbIN cnepeam
- 1Ba JONONHUTENbHbIX aKCeccy-
apa, MOHTMpPYyeMbIX cnpaBa:
- (2) OguH cUrHaNbHbIN KOHTAKT SK1 1 oguH
OOMONIHUTENbHbIN KOHTAKT HK1
- (3) Unu gpBa AONONHUTENbHbIX KOHTaKTa HK1

Ms132
Ms132-T

i

SK1

MS165

AAL

¢ | MS132-K o

MS132-KT

ual

HKF1

- [1Ba JOMNONHUTENbHbIX akceccyapa,
MOHTUPYEMbIX CripaBa:
- (2) OguH cUrHanbHbIN KOHTAKT SK1 1 oauH
OOMONIHUTENbHbIN KOHTAKT HK1
- (3) Unu pBa AOMNONHUTENbHbIX KOHTaKTa HK1
« (4) OpWH He3aBUCKMBbIN pacuennTenb
AAl nnn opuH pacuenuTenb MUHUMAaNbHOTO
HanpsxeHus UAL, MOHTMpPYEMbIN cneBa

HK1
SK1
|
N HK1
= HK1

HKF1

- (4) 'nn 0AVH KOHTaKT KOPOTKOTO 3aMblkaHms CK1
M OOUNH CUTHAa/bHbIM KOHTAKT SK1

- (5) N oANH KOHTAKT KOPOTKOro 3aMbikaHunsa CK1
M OAWH OOMONIHUTENbHbIN KOHTAKT HK1

« (6) OOoMH He3aBUCUMDBIN pacuenuTens AAL unum

OfMH pacuennTesib MUHUManbHOIO HanpPsXeHnn

UA1, MOHTUpPYEeMbIl cneBa.

MpuMeyaHme: KOM6UHaums MS132-K +

UA1 + CK1 HeBO3MOXKHa.

HK1

HK1
HK1

HK1



JononHuTenbHble
KOHTaKTbl HK1 n HKF1

CurHanbHble KOHTaKTbl
SK1wn CK1

OBWAA NHOOPMALMA

AononHuTtenbHble KOHTaKTbl HK1 n HKF1

HdononHutenbHble KoHTakTbl HK1 n HKF1 py6nu-
PYIOT COCTOSIHME INaBHbIX KOHTAKTOB aBTOMa-
TUYECKOro BbIKtoYaTesns A4 3alnTbl 3N1eK-
Tpoasuratens. OHM pa3MbIKaloT U 3aMbIKatoT
OTAENbHYIO LieMb B 3aBUCUMOCTU OT MOJIOXKeHUsA
BblKtoyaTens. bokosol KoHTakT HK1 ycTaHaBs-
NMBaeTCA C NPaBOWN CTOPOHbI aBTOMATUYECKOro

BblK/ltoYaTeNna Ana 3alnTbl aneKTpoasura-

CurHanbHble KOHTaKTbl SK1 n CK1

CurHanbHble KOHTaKTbl CUFHANMU3UPYIOT O pac-
LenseHnn aBToMaTUYeCKOro BbiKtoYaTens ans
3alnTbl SNEKTPOABUraTesNA KaK MeHAA CBOE Noso-
YKeHWe, TaK 1 C MOMOLLbIO BbICTYMNatoLWEN OpaHKe-
BOM KHOMKU. CUrHaNbHbIA KOHTAKT SK
cpabaTbiBaeT Kak MNPu KOPOTKOM 3aMbIKaHUM, TaK
1 nNpu neperpyske. CUrHanbHbI KOHTaKT CK
cpabaTbiBaeT TONIbKO B TOM Crlyyae, eC/in OHO
BbI3BAHO KOPOTKNM 3aMbIKaHMNEM.
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Tens, a poHTanbHbIn HKF1 — cnepeaun.
[JononHuTenbHble KOHTaKTbl MOTYT 6bITb HOP-
MasibHO OTKPbITbIMU NN HOPMasbHO 3aKpbl-
TbIMW. MO 0603HaAYEHMNIO [OMONHUTENBHOrO
KOHTaKTa MOXHO MOHATb, HOPMaJIbHO 3aKPbITbIN
(H3) nnu HopManbHO OTKPbLITbIN (HO) KOHTaKT
OH nmeeT. HK1-11 n HKF1-11 uMetoT OTKpPbITbIN

M 3aKPbITbI KOHTaKThl, @ HK1-20 n HKF1-20 —
TONbKO ABa HOPMaJibHO OTKPbITbIX KOHTaKTa.

O6a BMAa CUrHasbHbIX KOHTAKTOB YCTaHaBIN-
BalOTCA Ha NPaBylO CTOPOHY aBTOMATUYECKOro
BbIKJIloUYaTeNsa U UMetT GYHKLUIO NPOBEPKU, KOTO-
pas akTUBUPYETCA HaXKaTueM OTBEPTKOM B Cneuu-
anbHoOe OKHO Ha NINLEeBON NaHEeNN yCTPoncTBa.

Kak 1 B cnyyae ¢ AOMONIHUTENIbHBIMU KOH-
TaKTaMU, CUTHabHble KOHTAKTbl MOTYT 6bITb
HOPMabHO OTKPbITbIMU UM HOPMANIbHO
3aKpbITbiMU. O603HaYeHNe TUNa CoOOTBET-

CTBYeT JIOrMKe AOMNONHUTENbHbIX KOHTAKTOB.
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ABTOMaTunyeckune
BbIK/llOYaTENN

AN 3alUTbl
aneKTpoaBurarenemn

C WMHHbIMU pa3BoAKaMu

ABTOMATUYECKUE BbIKNIOYATEIN MS

Hes3aBucumbil pacuenuTtenb AAL

MpuHUMN OencTBUA He3aBMCMMOro pacuenu-
Tens AAl 3akntovaeTcs B TOM, YTO Npu nopave
HanpPsHXeHUsA NUTaHNA NPOUCXOANT NPUTArMBaHME
AKOPS, 32 CYET Yero NPoOMCXoauT BpaLleHue
NoN3yHKa, BO3AENCTBYIOLEro Ha MeXaHU3M
OTK/NtOYeHMUs. B cOOTBETCTBUM CO CTAHAAPTOM
M3K 60947-1 aBTOMaTUYECKUI BbIK/IlOYaTENb
ONA 3aWNTbl SNeKTPOABUTraTENS LOMKEH 6bITb
OTKJIOUEeH NocpencTBoM pacuenutena AA1, ecnum
HanpshKeHne NMTaHnA He3aBUCMMOro pacLye-
nutensa coctaensgeT 70-110 % HOMUHaNbHOro
HanpsHXeHUsa NUTaHUA Lenun ynpasneHus.

-

-
S1-M3-35 .—-""

-

PS1-..-100

Pacuenutenb MMHMManbHoro HanpsxexHusa UA1

Pacuenutenb MUHUMaNbHOro HanpPsXeHus
UA1 oTK/NtOYaeT aBTOMATUYECKUI BbIKOYaTENb
ONS 3alNTbl SNEeKTpoaABUraTens unn npenoT-
BpallaeT ero BKAOYEHME NMPU OTKIIOHEHUAX
nuTatoLwero HanpsXeHusa. OH MOXXeT UCNOoJb-
30BaTbCs B LEnaxX aBapuIMHOro nepexioyeHuns
UNn onsa npefoTBpalleHna aBTOMaTUYeCKoro
rnepesanycka nocne nponagaHvus NUTaHus.
CtaHpgapT M3K 60947-1 onpepenseT cne-
ayowue npegensl cpabaTbiBaHUA pacue-
nuTenen MMHUMaNbHOrO HaNPsXeHns.

- Korpa Ha pacuenutenb UA1 nopgaetcs oT 35 %
00 85% OT HOMWHANbHOTO HaNPSAYXeHus,
BK/IIOYEHME aBTOMAaTUYEeCKOro BbiKtouaTensa gns
3alMTbl INEKTPOABUraTeNst HE LO/MKHO 6bITb
BO3MOXHbIM.

« Ecnu npu pa6boTe HOMUHANbHOE HanpsaXe-
HVe najaeT, BKJKOYEHHbIN aBTOMaTUYECKUN
BbIK/1tOYaTe b A1 3aLMUTbl 3NeKTPoABUra-
Tens [O/MKeH 6bITb OTK/IIOYEH pacliennTe-
nem UAL npu Hanps»eHun ot 70 o 35 %

OT HOMWHANbHOIO HANPSYKEHUA.

LLInHHbIE pa3BoOAKU

ABTOMaTMYeCKMNe BblKtoYaTeNnn AN 3alnTbl d/1eK-
TpogABuraTesielt YacTo yCTaHaBIMBAKOTCSA B Nape
C KOHTaKTopaMu AN CO3[aHNA Pa3/INYHbIX KOM-
6UHaunM peweHnn ana nycka. TpexdasHble WnH-
Hble Pa3BOAKM C COOTBETCTBYIOLWMUMN KIeMMaMmn
nuTaHust obecrneymBatoT 6bicTpoe n 6e3onacHoe
noAKNtoUYeHe HECKOIbKMX aBTOMAaTUYECKMX
BblKNtoYaTenen A8 3aWmThl 3NeKTpoaBUraTenen.
B KayecTBe OCHOBHbIX [OMONHUTENbHbIX
akceccyapos gna MS116, MS132, MO132,

MS132-T npuMeHstoTCca TpexpasHbie WUHHbIe
passoaku o 65 A u go 100 A, a TakKe K1eMMbl
nuTaHus ana kabenen c HOMUHaNbHbIM CEYEHNEM
25 MM, 1 35 MM,. icnonb3ysa LWKHHbIE PAa3BOAKM
BO3MOXHO MOAKMOUYNTb OT ABYX [0 MNATU aBTO-
MaTUYECKUX BbIKtoYaTeNnen ¢ OAHUM UIN ABYMS
60KOBbIMU [OMONHUTENbHBIMU KOHTaKTaMu, 6o
TaK>e 6€e3 HUX.

Onsa MS165 n MO165 npuMeHsatoTcsa TpexdasHble
LWIMHHbIe pa3BoaKu Ha 125 A. icnonb3ys WnH-
Hble Pa3BOAKM BO3MOXHO MOAK/OYUTb OT ABYX
[0 YeTbipex aBTOMaTUYECKUX BblKNtoYaTenemn

C OAHWUM UNU ABYMSI GOKOBbIMU [OMONHUTESb-
HbIMW KOHTaKTaMu, NGO TaKke 6e3 HUX.



ABTOMaTUYeCKUIN
BbIK/llOYATENb

ANS 3aWMnThI
3neKkTpogBurarens
C BbIHOCHbIMMU
pyKosaTKamu

MSAML

OBWAA NHOOPMALMA

BbIHOCHbIE PYKOSITKU

Mcnonb3ysa BbIHOCHbIE PYKOSATKWN CTAHOBUTCA
BO3MOXHbIM yNpaB/aATb aBTOMaTU4e€CKUM
BbIKJltOYaTeNieM anda 3alnTbl aNIeKTpoaBura-
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Tena c 3afHeln naHenn pacrnpenenmTesbHoro
wkada, He OTKPbIBaA caM wKad. MonHbIN
KOMMIEKT pelleHns BKoYaeT B ce65 pyuKy,
nepexonHuUK, Bas, MPUBOL, KOJIbLO ANA LeH-
TPUPOBaHWA Bana 1 Aep<aTtesb Bana.

MEM-AR







TWUMbl HATPY3KN

ABTOMATUYECKME BbIKMKOYATENN ON15 3aLWNTHI 3)'IeI-(TpO,£I,Bl/IFaTe)'IeI;I TaKxXe
MOXXHO NMPMMeHATb ON14 ynpaB/ieHA N 3allUTbl OPYTMX TUMOB Halrpy3Ku,
HarnpmMep HarpeBaTes/ibHbIX 2/TEMEHTOB. B coyeTaHmm C 4OMNONHNTENbHbIM
KOHTAaKTOPOM CMNeKTp 3ada4 aBTOMATNHYECKNX BbIK/tOYaTeNem CTaHOBUTCSH eLule
wmpe. B Ta6f||/|LI,e HWXe npeacTtabBjieHbl OCHOBHbIE KaTerophm npnMeHeHmn4
aBTOMATUYECKMX BbIKOYaTenemn OA 3allTbl 3ne+<TpopLB|/|raTene|7| ABB.

OCHOBHble KaTeropuun npuMmeHeHus
ABTOMATUYECKUX BbIKJlOUaTENEeN ana
3aluTbl 3ﬂeKTpOABVIraTeJ'IEI71

AC-1: HemHAyKTUBHbIE nnun cnabo-
VHAYKTUBHbIE Harpy3Ku, pesncTmns-
Hble HarpeBaTe/ibHble 3/IEMEHTbI.

AC-3: dneKkTpoaBuratenm c KOpoTKo3aM-
KHYTbIM POTOPOM: MYCK, OCTaHOB.

AC-4: DnekTpoaBuraTenm ¢ KOPoTKO3aM-
KHYTbIM POTOPOM: MYCK, TOPMOXEHNE
NMPOTUBOTOKOM, TONTYKOBbIN pexum
DC-1: HenHpayKTUBHbIE nnun cnabo-
WHOYKTUBHbIE HAarpy3Ku, pesncTtmse-

Hble HarpeepaTeJibHble 31eMeHTbl.

DC-3: SnekTpoasuratenu napannenb-
HOro BO306Y)XXAEeHMUS: MYyCK, TOPMOXKe-
H/e NPOTUBOBKIJIIOYEHNEM, TONIYKOBbIN
PeXnM, AMHAMUYeCKoe TOPMOXKEeHMe.

DC-5: SnekTpopasuratenu nocnegosa-
TeNbHOro BO36YXXAEHUA: MYCK, TOPMOXKe-
H/e NPOTUBOBKIJIIOYEHNEM, TOﬂHKOBbII‘/'I
PeXnM, AMHaAMUYeCcKoe TOPMOXKEeHMe.

O6o0pypoBaHMe o6Lero HasHaYeHNA U HarpeBaTes/ibHble 3/1IEMEHTbI

YHUMUMpPOBaHHasA KaTeropmsa NnpmMMeHeHns

AC-1 oxBaTbiBaeT Harpy3kun obLero 1 pe3ncTme-
HOro TUMOB. B X YNCNO BXOAAT HENHAYKTUBHbIE
N cNabouHAYKTUBHbIE HAarpy3Ku, a Takxe neumn
COMpoOTMBAEHMA U HarpesaTenun. YtTobbl B fanb-
HelleM NoATBEPANTb BO3MOXHOCTU NPUMEHEHUA
YCTPOWCTB yrNpaB/ieHUss B CUCTEMAaX OTOMNEHUs,
MOXHO NPOBECTN JOMOSIHUTE NbHbIE OLLEHKU

B KaTeropusax «Pe3ncTUBHbBIN Harpes Bo3ayxa»

1 «YripaBrieHne 3N1eKTPUYecKM Harpesom CSA»,
KOTOpble TPeBYOT AOMONHUTENbHbIX LUKTNYECKUX

aNeKTpoucnbiTaHU. OfgHako Ansa 60MbWMHCTBA
CUCTEM OTOMNNEeHNs AOCTATOYHO NPOCTO KaTero-
pun AC-1. ABTOMaTUYeCKKMe BbiKtoYaTenn ans
3aWwmThl aneKTpoaBuratene ABB nogxonsat ana
pyYHOro ynpasneHus un 3aluTbl Harpysok. Ecnn
3almnTa OT NeperpysKu He TpebyeTcs, MOXKHO
BblGpaTb aBTOMAaTUYECKME BbIK/IOYATENIN TOIbKO
C 3/IEKTPOMArHUTHbIM pacenutenem (MO).
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ABTOMATUYECKUE BbIKNIOYATEIN MS

AneKTpoaBUraTenu

paduKku ToKa npu nycke
sneKkTpofBurarens

MycKOBOW KPY TALLMIA

MOMeHT/ KpyTawmii
A MoMeHT npu 3a6no-
T | kvpoBaHHOM poTope

A
|

MuHMManbHbIN
NyCKOBOW MOMEHT

I MOMeHT/ npefenbHbIit

SnexkTpoaBuUraTenn aBASTCA OAHUM U3 Hau-
6onee TXenbIX TUMOB HAarpy3Ku U3-3a BbICOKUX
NMYCKOBbIX TOKOB 1 TOKOB Npu 6/10KNPOBKe poTopa
1 o6bnapaloT BbICOKMM PUCKOM neperpesa. Ha rpa-
dUKax HUXKe NpeacTaBNeHbl d/IeKTPUYECKne
napamMeTpbl Npu NPSIMOM MNyCcKe 3MeKTpoaBUraTens
oT ceTu. OfHOM 13 XapaKTEePUCTUK SNEKTPOLBUra-
Tens ABNSETCS NYyCKOBOW TOK. BpeMs nycka 3aBu-
CUT OT MOMEHTA Harpy3sKu, UHepLUK, KpyTALLEro
MOMEHTA 3/IeKTPOABUraTens, a TakKe oT Tuna
anekTpopBurartens. MNOCKoNbKy NyCKOBOWN TOK

B 6—13 pa3s npeBbillaeT HOMUHabHbIN pabouuni
TOK le, CINLIKOM AnnTenbHbIe NYCK UIN TOPMOXKe-
HMe MOTyT NPUBECTU K Neperpyske (M NoBbIWEHUIO
TeMneparypbl) afieKTpoaBMraTensa. 3To MOXXeT
npmuBecTn K GOPMUPOBAHMIO INEKTPOMEXAHM-
UYECKUX HarpysoK Ui NoOBPEXAEHMIO N30NALUN
3NeKTpoABUraTens no NpuynHe neperpesa,

eCc/in OHa He 3almueHa AOMKHbIM 06pa3omMm.
CerofiHsl Ha pbIHKe NpeacTaBieHa NPoAYyKLUUs
pasHbIX NPOM3BOANTENEN B LUIMPOKOM LLEHOBOM

i MUKOBbIN TOK
Makc. KpyTawmnm A (

KPYTALWMIA MOMEHT

MWKOBbIN TOK
{(cpe,quexs.)

HoMuHanbHbI -
T, = KpyTAWwmMM
J/ MOMEHT

Myckosoli Tok/

A/ TOK npu 3a6no-

| KUpPBaHHOM poTope

» Lol
106/MUH

AnanasoHe. BMecTe ¢ TeM paboumne xapaKTe-
PUCTUKU U KauyecTBO aNieKTpoaBuratenen ABB
npaKkTUYeCKN He UMetoT paBHbIX. Bbicokas aHep-
roapdeKTUBHOCTb 3NIEKTPOABMraTeNel no3sonsaeT
3HAYNTENIbHO MOBbLICUTb 3HEProaPpPeKTUBHOCTb
YCTaQHOBKM MPU HOMUHA bHbIX YCNIOBMAX 3KCMya-
Tauun. CtaHpapt M3K 60034-30 onpepenset gna
BpaLLaoWNXCA NEeKTPUYECKUX MaLLNH YeTbipe
pasnunyHbIX Knacca aHeproapPeKkTnBHocTM: IEL,
IE2, IE3 1 |IE4. SnekTpoasuratenun knacca IE4 obe-
cneynBaloT MMHUMaNbHOE 3HepronoTpebneHue.
(CM. onarpammy Ha cTp. 36). JONONHUTENbHBIMMU
npevMyLLecTBaMm IBASIOTCA HU3KUM YPOBEHb
LWyMa 1 BO3SMOXXHOCTb paboTbl B CIOXHbIX YC/10-
BUSIX OKPY>KatoLen cpefbl. dNeKTpoaBuratTenm
TaK)Xe pasninyaloTca n ApyrmMmn napameTpamu.
HanpuMep, OT KOHCTPYKLMK pOTOPa 3aBUCUT
NMYCKOBOW TOK U KPYTALMN MOMEHT. B pe3ynbraTte
3NEeKTPOABUraTeNIM OOHOM U TON YK€ HOMUHAlb-
HOWM MOLLHOCTU, HO Pa3HbIX MPOU3BOAUTENEN,
MOTyT MMEeTb 3HauMTe NIbHble OTINYMA.

( MyckoBoW Tok

HOMMWHanbHbI TOK
aneKkTpoAasurartena

HoMuHanbHbIN
TOK

'06/MuUH

Hopmaanaﬂ YacToTa BpaweHus

RS



3}'IeKTpO[J,BVIraTeﬂb
CO BCEMU OCHOBHbIMU
KOMMOHEeHTaMun

LLnoHKa Bana

O6MOoTKa

MopgwunnHuk N

TWUMbl HATPY3KN

O6wume cBegeHUs 06 aneKTpoaBUraTenax

CoBpeMeHHble afleKTpoaBUraTenm OCTYMNHbI

B Pa3/INYHbIX MCNONTHEHUNAX, HanpuMep O4HO-
$pasHble unn TpexdpasHbie aNeKTpoaABUTraTENN,
3M1eKTPOABMUraTeNIv C TOPMO3OM, CUHXPOHHbIE

N aCUHXPOHHbIE aNeKTpoABUraTenn, cneynanbHble
3M1eKTPOABMUraTeNI 0CO60ro UCMONHEHUSA, OBYX-

N TPEXCKOPOCTHbIE 3N1eKTpoaBUraTenu u T. a. Bece
BUAbl UMEIOT CBOU XaPaKTEPUCTUKUN U NMPpUMEHe-
HUA. NS KaXX[oro BuAa anekTpoaBuraTens cyuie-
CTBYET pas/inyHble CNoco6bl MOHTAXa, HanpuMep
MOHTa) Ha flanax, MoOHTaXk Ha ¢naHue nnm
KOMBUHUPOBAHHbIN MOHTAXX Ha nanax u ¢naHue.
[Bsuratenn MoryT Takxe oTAn4yaTbCca No Cnocoby
OXJIAKAEHMSA: OT MPOCTENLLEro OXNaXaeHns
cBOGOAHOM LMPKyNsAuMen Bosayxa oo 6onee
CJIOXHOIO BapMaHTA C MOJIHOCTHIO 3aKPbITOMN
CUCTEMON BO3AYLHO-BOAAHOMO OXNaXKAeHUs

M CME@HHbIM KaCCeTHbIM OXNlaanTeneM.

KnemMmbl
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YTOo6bl aneKkTpoaBuratesnb paboTan Kak MOXHO
Aonbule, BaXXHO Bbl6paTb aNeKTpoaBuraTtenb

C HaZneXkallen cTeneHblo 3alnTbl A4Ns paboThbl
C BbICOKOW Harpy3Kol B aKCTPeMasibHbIX YCNOBUAX.
CTeneHb 3aWMTbl 0603HaYaETCA KOLOM

13 aByx 6ykB IP (International Protection)

1 aByx unép. MepBas yKasbiBaeT Ha CTeMeHb
3aWnTbl OT KOHTAKTa U NPOHUKHOBEHUA
TBEpPAbIX NpeAMeToB, a BToOpas — Ha CTeneHb
3alunTbl AgBUratend ot BO3p,eI;ICTBVIFI BOObl.
BbiBOAbI aNeKTpoaBUraTensa onpenensaoTca

B CTaHAapTe M3K cnepytowmm ob6pasom:

- BbIBOZ D — npuBogHOM
KOHeL, 3NIeKTpoaBUraTens;

- BbIBOL N — HenpuBogHom
KOHeL, afIeKTpoaBuUraTens.

LUnnbAuK ¢ gaHHbIMK

MoawmnnHuk D

Kopnyc

BeHTunaTtop

Koxyx
BEHTUNATOpPA
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PernameHT
no 3HeproapPeKTUBHOCTY,
KaHapa

ABTOMATUYECKUE BbIKNIOYATEIN MS

ACUHXpPOHHbIE dNeKTpoaBUuraTenu c
KOPOTKO3aMKHYTbIM POTOPOM

ACUHXPOHHbIE 31eKTpoaBUraTesin C KopoT-
KO3aMKHYTbIM POTOPOM SABAAIOTCA CaMbIMU
pacnpocTpaHeHHbIMU Ha PbIHKe ABUraTenaMu.
OHU OTNNYAIOTCS HEBBICOKOW CTOMMOCTbIO

M HU3KMMU pacxofaMn Ha TexHn4Yeckoe obcny-
»unBaHue. CerofHs Ha pbiHKe NpeacTaBieHa
NPOAYKLNSA pasHbIX MPOU3BOAUTENEN B LLMPOKOM
LeHOBOM fnanasoHe. BMecTte ¢ Tem paboune
XapaKTePUCTUKN U Ka4eCTBO 3/IeKTpoaBuUra-
Tenen ABB npakTUYeCKN He UMELOT PaBHbIX.
OpHOM N3 XapaKTePUCTUK 3NeKTpoaBUraTens
ABNAETCA NYCKOBOM TOK. BpeMs nycka 3aBucut
OT MOMEHTAa Harpy3Ku, MHepLMn, KPyTALLEro
MOMeHTa 3/1eKTpoABUraTesis, a Takxe oT Tuna

aneKTpoaBsuraTens.

MoCKONbKY NYCKOBOW TOK B 6—13 pa3 npeBbl-
LWaeT HOMUHaNbHbIN Paboyunit TOK le, CANLLIKOM
ANuTeNbHble NYCK UM TOPMOXKEHNe MoryT
npuMBeCcTU K neperpysKke (M NOBbILLIEHUIO TEM-
nepartypbl) anekTpoasuraTens. 3To MoxeT
npueecTn K $OPMMUPOBAHUNIO dNIEKTPOMEXaHU-
UEeCKMX Harpy3oK Unu noBpeXXaeHNIo N3onaumm
aNeKTpoABMraTensa no npuymMHe neperpesa.
CpoK cny»6bl aneKTpoaBUraTens 3aBucuT

oT TeMmnepatypbl. CPOK CNyx6bl U30aaLMn
O6MOTKM COKpalaeTcs NPMMEPHO BABOE KaX-
bl pas, Korga TeMnepartypa nogHuMaeTcs
Bbiwe 10 °C. [laxke He6oNbLLOE yBeNNnYeHne
TeMnepartypbl MOXeT 3HAYNTENIbHO YMEHb-
LWNTb CPOK CNyX6bl anekTpoaBuraTens.

PernameHT EBpOneiickon
Komuccum N2 640/2009

DOE 10 CFR, yacTb 431

\
(pernameHT Ans fBUraTeneit MoWHOCTbIO 8§
Bbille O4HOW owaanHom cunel), CLLUA )

NOM-016-ENER-2016,
Mexico

RETIQ, Konym6us

PRTE-145, SkBagop

v e/
MeBenoMCTBEHH {w

RTEE, Mepy )é&éz Ne 553, [ 3K
pasunus N
[/ .~ 1rAM 62405,
Yunu g ApreHTuHa

MexpayHapoaHble
cTaHpapThbl
3HeproapPeKTUBHOCTH
aneKkTpoaBuraTenen

MexayHapopHble CTaHAAPTHI
3Hepros$pPeKTUBHOCTU 3/IeKTpoABUraTenemn

BeepneHue ctaHpgapTta MOK 60034-30:2008 n ero
o6HoBMNEHHON Bepcum MIOK 60034-30-1:2014
NMO3BOJINIIO CO3AaTb MEXAYHAPOAHYIO CUCTEMY
KnaccnduKkaumm HU3KOBOMbTHbIX TPpexdasHbIX
ACUHXPOHHbIX 3NIeKTPOABUraTenemn no sHeprosd-
PEeKTUBHOCTUN. DTN MeXXAYyHapOLHble CTaHAaPThbI
Cny»at Ana cornacoBaHnsa HOPM 3Heproad-
$EeKTUBHOCTUN Ha MeXAYHAPOLHOM YPOBHE

M NOBbIWEHUA CTEMEHU UX COrNacoBaHHOCTH.
CraHpgapT M3K 60034-30-1:2014 onpepenseTt
MeXXayHapoaHble Knaccbl 3G PeKTUBHOCTH

(IE) ona oAHOCKOPOCTHbIX TpexdasHbIX aCUH-
XPOHHbIX 3N1eKTPOoABUraTeNien C HOMUHANbHOM
yacTtoTon 50 1 60 I'y. YpoBHU 3Heproaddek-
TUBHOCTMU, yCTaHOBNEeHHble B MOK 60034-30-

1, OCHOBaHbI Ha MeTofe NUCMbITaHUS, YKa3aHHOM
B M3K 60034-2-1:2014. BeefeHune 3TUX ABYX
CTaHOapTOB ABNSAETCA NMNLWb YacTbio paboThbl

MKE 2015-28,
O>kHas Kopes

JIS 4213, AnoHusa

GB18613-2012, Kutan

CNS 14400, TanBaHb

Manansus

3aKoH o MapHWUKOBbIX rasax

! [ " M MUHUMAasbHbIX CTaHAAPTax
1 Mngonesns PR « 3HeprosddeKTUBHOCTN, ABCTpanus

YnpasneHune

§ \
| no 3HeprosadPeKTUBHOCTN

T/ \, 11 COXPaHEeHNIO PeCypCoB,
géggﬂgg}( ~ 5?/ HoBas 3enangus
Cayposckas Apaeus l4od

no yHnouKaumm npouenyp UCMbITaHUS 3N1eKT-
poAaBuraTtenen c UICNONb30BaHNEM CTaHAAPTOB
CSA390-10 1 IEEE 112, a TaKe TpeboBaHU

K 3Heproa$pPpeKTUBHOCTM N MAPKNPOBKE Npo-
aykumm (IE). OHM NpM3BaHbl MOMOYb 3aKa3unKaMm
no BCEMY MUPY JIErKO pacnosHaBaTb NPOAYKLUIO
C MOBbILWEHHON 3HePro3PpPeKTUBHOCTbIO.

B ctaHpapTe M3K 60034-30-1 ycTaHOBNEHO,

UTO B LeNAX JOCTYNHOCTN nHPopMaumm ana
3aKa34MKOB KJlaccC U 3Ha4YeHne sHeproapdex-
TUBHOCTU JOJKHbI 6bITb YKa3aHbl Ha WKbAUKE
3NeKTpoABUraTensa n B LOKYMeHTaLMn Ha obopy-
nosaHue. KpoMe TOro, B JOKYMEHTaL N JOKEH
6bITb YETKO OMNpefeneH UCMosib3yeMblil METOR,
OLeHKM 2HeproapPeKTUBHOCTU, MOCKOJbKY
NPUMeHeHMe pasinYHbIX METO[0B MOXET Npu-
BECTU K MONYYEHMIO Pa3HbIX pe3ybTaToBs.



TWUMbl HATPY3KN

MuHuManbHble CTaHAapThl 3Hepr03¢¢eKTMBHOCTM

HecMoTpsa Ha To, uTo M3K, Kak MexxayHapoaHas
opraHusaums no ctaHgapTusaunm, yctaHabnm-
BaeT NPUHLUMMNMaNbHble NpaBuia Aas UCMbITaHUN
aneKkTpoABuraTenen n onpepeneHns Knaccos
3HeproadpGeKTUBHOCTU, OHA HE MOXKET perynm-
poBaTb YPOBHU 3HEPTrO3PPEeKTUBHOCTU B Pa3HbIX
cTpaHax. OCHOBHbIMU dpaKTOpamu, obycnasnum-
BalOLWMMM BBeeHMe 06A3aTe/IbHbIX MUHUMab-
HbIX CTaHAAPTOB 3HeProadpPeKTUBHOCTN ANA
aNeKTpoaBuUraTenemn, sBNATCA rnobanbHoe
M3MeHeHMe KnMarTa, NpaBnTeNbCTBEHHbIE Lienn
no orpaHnyeHuto Bbibpocos CO2 1 pocT cnpoca
Ha 3N1eKTPO3HEPruno, 0CO6eHHO B Pa3BMBAIOLLMXCA
cTpaHax. B Lensx cooTBeTCTBUA MECTHbIM Tpe-
60BaHNAM, SKOHOMUU IHEPTUN N COKpPaLLEHUA
BbI6GPOCOB YrNIEKNCIOro ra3a Bce y4aCcTHUKMU
LLeMoYKMN CO34aHNA LLeHHOCTU, OT NPOMN3BOANTENSA
[0 KOHEYHOro NnoJsib3oBaTtens, [OMKHbI 6bITb OCBe-
[OMJIEeHbl O MPUMEHNMOM 3aKOHOaTeNbCTBe.
HekoTopoe BpeMs Ha3aj Tak)Xe NPOU3OoLLSIO BHe-
APeHne cornacoBaHHbIX MeXXAYHAPOAHbIX CTaH-
[apToB 1 BCe 60nee WMPOKoe pacnpocTpaHeHne
MWHWUMasbHbIX CTAaHAAPTOB 3HEeProapPeKTUBHO-
CTM BO BCeM Mupe. OfHAKO BaXHO MOMHUTb O TOM,
UTO CcornacoBaHMe — 3TO HeMnpepbIBHbIN NpoLecc.
HecMoOTps Ha TO YTO MMHUMasbHbIe CTaHAAPTbI
9HepProadpPeKTUBHOCTU yrKe MPUHATbI B HECKO/b-
KWUX permoHax n cTpaHax, OHW BCe eLe Haxo[aTca
Ha 3Tane pa3BUTUA K PasnyaroTca No obbemy

M TpeboBaHNAM. MHOrMe CTpaHbl NaHUPYOT
NPUHATb CBOWN CO6CTBEHHbIE MUHUMAlIbHbIE CTaH-
[apTbl aHeproapPekTUBHOCTU. CyliecTBytowmne

1 BBOAMMbIE MUHMMaJIbHble CTaHAAPTbl SHEPro-
3¢ PEeKTUBHOCTM MOXKHO YBMAETb Ha KapTe Bbllle.

M3K 60034-30-1:2014

[aHHbIN cTaHpapT onpefensieTt YeTbipe Mex-
AyHapopHbIx knacca apdpekTuBHocTH (IE)
AN OLHOCKOPOCTHbIX 3NIeKTpoABUraTenen,
XapaKTePUCTUKN KOTOPbIX YCTAHOBJIEHbI

B cooTBeTCTBUU € MK 60034-1 nnn M3K
60079-0 1 KoTOopble NpefHasHaveHbl AN
paboTbl NPY CUHYCOMAANBHOM HaMNpPsXXeHUN.

» |E4 = sHeproapPeKTUBHOCTb Kacca NpemMmym
- |IE3 = cBepxBbICcOKas
3HeproapPeKTUBHOCTb
« |E2 = BbiIcOKana aHeproadppeKTUBHOCTb
« IE1 = cTaHpapTHaa aHeproadpeKTUBHOCTb
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HoBble KaTeropmumn KOHCTPYKLUN
anekTpoasuratenen N/Hu NE/HE

Cranpgapt M3K 60034-12: 2016 ycTa-
HaBNMBaeT ON1S 3NIeKTpoaBuraTenen
IE3/IE4 cnepyowme TUMNbl KOHCTPYKLMUN.

« Tun N HopManbHbI/ NYCKOBOWM KPYTALWMN MOMEHT
N HOpPMarsbHbIN TOK NpU 6IOKNPOBKe poTopa
« Tun H BbICOKM NYCKOBOM KPYTALLUA MOMEHT
N HOpMarsbHbIN TOK NpU 6IOKNPOBKE poTopa
« Tun NE HopMarnbHbI/ MYCKOBOW KPY TSN
MOMEHT U BbICOKUI TOK Npun 61I0KMPOBKE poTopa
« Tun HE BbICOKM MYCKOBOM KPYTALWMUA MOMEHT
1 BbICOKUI TOK Npu 6I0KMPOBKE poTopa

M3K 60034-30-1 oxBaTbiBaeT gManasoH

MoluHocTer ot 0,12 o 1000 KBT. B Hero BxoauTt

60MbLWMHCTBO 3/1IEKTPOABMUIraTENe Pa3INYHON

KOHCTPYKUUN C MTUTAHUEM HAMPAMYIO OT CeTU.

B o6nacTb NnpMMeHeHUa cTaHaapTa BXOAAT:

+ OOHOCKOPOCTHbIe aneKTpoaBuratenu (1-dasHole
n 3-dazHbie), 50 n 60 y;

- MewLne ABa, YeTbipe, LWeCTb U BOCEMb MOJIHO-
COB;

+ CHOMMHanbHOW MOWHOCTbiO P 0T 0,12 oo 1000
KBT;

C HOMUHAasbHbIM HanpskeHreM U, oT 50 B fo
1000 B AG;

3NeKTPoABUraTesnn, CNoCobHble HENPEPbIBHO pa-
60TaTb NPU HOMUHAJIbHOM MOLHOCTU, C POCTOM

TeMnepartypbl B npefenax 3afaHHoro remnepa-
TYPHOTrO Knacca usonaumu;

aneKkTpoaBuratenu, paboTaroLme npu Temnepa-
Type oKkpy»awuen cpenbl ot —20 go 60 °C;
aneKkTpoaBuratenu, paboTaroLime Ha BbICOTe A0
4000 M Hap ypoBHEM MOpS.

Ecnn cpaBHUTb cTaHpapT MOK 60034-30-1 c CSA
C390-10:2015 n noppaspnen B ctaHpapta 10CFR431
«3nekTpoABUraTenn», TO MOXXHO 3aMeTUTb
COOTBETCTBME NpefefibHbIX 3HAYEeHU 3Heproad-
$eKTUBHOCTUN AaHHbIM Tabnuy. OCHOBHOe
pasnuune 3aKnYaeTcs B BbIXOLHON MOLLHOCTH,
nockonbKy no ctaHpgaptam CSA n 10CFR431 MaKkcu-
MajibHas MOWHOCTb cocTaBnsaet 500 n. c.
CyLLecTBYIOT TaK)XXe He3HaUYMUTe NbHble Pa3nnyuns B
TUMAX UCKITIOYEHHbIX 3NIeKTPOoABUraTenemn
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HomuHanbHasn
3HeproapPeKTUBHOCTH
B COOTBETCTBUMN

c M3K 60034-30-1

ABTOMATUYECKUE BbIKNIOYATEIN MS

CraHpapTt M3K 60034-30-1 He oxBaTbiBaeT
cnepyoume afleKTpoaBuraTenu

« OQHOCKOPOCTHbIE 31eKTpoaBuraTenm He MOoryT 6bITb npoTeCcTUpPpOBaHbl OTAENIbHO.
¢ 10 unn 6onee NnonCamMum NAN MHOTO- - TopMO3Hble aBUraTenun B cnyyae, Kkorga
CKOPOCTHbIe aneKTpoABUraTenun. TOPMO3 HE MOXeT 6bITb AEMOHTUPO-

- JneKTpoaBuraTenu, NOHOCTbIO BCTPOEH- BaH UM nMmeeT oTaesibHoOe nnuTaHue.

Hble B 060pyaoBaHue (HanpuMep, Hacochl,
BEHTUNATOPbI UM KOMMPECCopbl), KOTopble

100

90

-
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o
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~
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SHeproadPeKTUBHOCTb
(KNA), %

o N :oGoiciiiil folbdeddddie bl b
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1.5 7.5 15 37

BbixogHasa MOLWHOCTb, KBT

KaTteropuu npuMeHeHuUs aneKTpoaBUuraTenen B
cooTtBeTcTBUU ¢ MOK 60947-4-1

CtaHpapT M3K 60947-4-1 (peg. 4) BBOOUT
HOBYIO KaTeropuio npuMmeHeHus AC-3e ans
BbICOKO3bPEKTUBHbBIX 3/IeKTpoaBUraTenen

C KOPOTKO3aMKHYTbIM POTOPOM U BbICOKUM
TOKOM 6IOKMPOBKU poTopa. Micnonb3oBaHue
M onpefeneHne CyLWeCcTBYOLWEN KaTeropum
npuMmeHeHus AC-3 oCTaloTCA HEU3MEHHbIMMU.

ACMHXpOHHbIE 3NeKTpoABUraTesim C KOpOTKO3aMKHYTbIM POTOPOM: NYCK, OCTaHOB, peBepcupoBaHue

AC-3 AC-3e
CM. aCMHXPOHHbIN 3neKTpoaBuraTenb TMnos N 1 H B COOTBETCTBUM C CM. aCMHXPOHHbIN 3nekTpoaBuratens Tunos NE u HE, KoTopeble,
M3K 60034-12:2016 B COOTBETCTBMU C MIK 60034-12:2016, XxapaKTePU3YIOTCH MOBbILLEHHOWN/

60nee BbICOKOW MONHON MOLHOCTbIO M TOKOM 3aTOPMOXEHHOIO poTopa
no cpaBHeHwuto ¢ TUNamMm N 1 H n cooTBeTCTBEHHO 1 06ecneunsatoT 6onee
BbICOKUI KNlacc 3¢ PEeKTUBHOCTU B COOTBETCTBMMU C MK 60034-30-1.

Bknovatoume n oTkovatowme cnocobHocTn AC-3 (6e3 usMeHeHuit) HoBble BKNIOYalowWme 1 oTKNoYatowWwme cnocobHoctn AC-3e
HoMuHanbHana BKAOYalowas cnocobHocTb: 10 x le AC-3 HoMUHanbHana BKAOYalowas cnocobHocTb: 13 x le AC-3e

HoMuHanbHas oTK/oYatoLLas cnoco6HocTb: 8 x le AC-3 HoMuHanbHas oTKtoYalolas cnoco6HocTb: 8,5 x le AC-3e




TWUMbl HATPY3KN

KoMnaHusa ABB n ctaHpapTbl
3Heprosa¢ppeKTUBHOCTU

KomnaHus ABB onpepenaert 3HaueHUs aHep-
roa¢ppeKTUBHOCTU B COOTBETCTBUMU C

M3K 60034-2-1, N0oNb3ysACb KOCBEHHbIM METOA0M
onpepenenus KMNpa (1. e. cyMMMpoBaHue noTepb).
Mpw 3TOM fonNoNHUTENbHbIE HAarpy3o4uHbie NoTepu
onpepensrTCs No MeToAy OCTaTOYHbIX MOTEpPb.
He cnepyet 3a6biBaTb O TOM, YTO MeTO[, UCHbI-
TaHUM M3K 60034-2-1, KOTOPbIV U3BECTEH KaK
KOCBEHHbIN MeTof, TeEXHUYECKN IKBUBANEHTEH
MeTopaM UcnbiTaHui ctaHgapTa CSA 390-

10 n meTopny B IEEE 112, yTO faeT B pe3ynbraTe
3KBMBAaNEHTHbIE NOTEPU U, CNefoBaTesbHO,
3HayeHUs 3HeprosdpGeKTUBHOCTU.

ABNAACL NMAEPOM MUPOBOIO PbIHKA, KOMMNAHUA
ABB npepgnaraeT caMblil LULMPOKUI ACCOPTUMEHT
HM3KOBOJIbTHbIX 3/IEKTPOABUraTENEN N YXKe foNroe
BpeMs 06bSCHSET HEO6XOANMOCTb MCMOMb30Ba-
HUS 3HepProadbeKTUBHbBIX 3NeKTpoaBUraTenen,
KOTOpPble Ha MPOTAXEHUN MHOTUX NeT ABNSTCA
rMaBHbIM ee acCOpPTUMeHTOM. CeMeCTBO BbICOKO-
NPou3BOAUTENbHbIX pelleHnii ABB npeacTtaBneHo
NMOJIHbIM aCCOPTUMEHTOM 3MIeKTPOABUraTeNnemn

IE2 n IE3.

MoMKMO 3TOro, Mbl MOCTaB/ISIEM 3/IEKTPOABUTa-
Tenu knacca IE4, koTopble MOTyT CNOCO6CTBO-

BaTb ,EI.OHOJ'IHVITefIbHOI‘/'I 3KOHOMUU BHEpPIrun.

37

AnekTpoasuratenn NEMA Premium

MporpamMma NEMA Premium® Motors gns
CeBepHO AMEPUKN OOIKHA COOTBETCTBOBATH
cTaHpgapTaM aHeproadpodekTuBHocTm EISA 2007.

C nekabpsa 2010 rofa aneKTpoaBUraTesnn LOMXKHbI
yOoBneTBopATb Tpe6oBaHMsasM NEMA Premium
Efficient. 3Tn Tpe6oBaHua aHanornyHbl Tpebosa-
HMAM ans knacca |[E3. TexHnyeckue Tpe6oBaHumsA
K 3NeKTpoaBuraTensm onsa pbiHka CeBepHom
AMepuKKn onuncaHbl B cTaHpapte NEMA MG-1.

OTtnunume anekTpopgsurartens IE3/IE4 ot
3/IeKTpoABUraTesns c HU3KoOn
3Hepro3¢$$eKTUBHOCTbIO

SnekTpopsuratenu |IE3 o6ecneymBatoT 6onee
3HAYNTENIbHYIO SKOHOMMUIO dHeprosaTpar
6narofaps MHHOBALMOHHOM KOHCTPYKLUNMU

M NCMNOJIb30BaHUIO MaTePUANIOB C Y/TyYLlLlEeHHbIMU
xapakTepucTukamMm. OCO6eHHOCTU KOHCTPYKL UK
TaKUX PeLleHNN NO3BONAIOT TAKXKEe CHU3UTb
HOMMWHANbHbIN TOK aneKkTpoaBuratens. OgHaKo
BO BpeMs NyCKa 3/IeKTpoaBuratens MoxeT
HabntopaTbCca yBennyeHe NMKOBOro 1 NyCKOBOro
TOKa. B HEKOTOpPbIX Crly4Yasix 3TO MOXKeT NOBNUATb
Ha BbI6GOP KOMIMOHEHTOB NyCKaTerns, a TaKxe
YCTPOMCTBA 3aLUTbl OT KOPOTKOIO 3aMbIKaHUSA.
Ecnuv anekTpoaBuraTenb NOAKIOYEH K CETU
HanpsAMYy, TO NMPU NycKe TOK (B OCHOBHOM peak-
TUBHbIN) 6yaeT oYeHb BbICOKMM. Ha rpaduke Huxe
rnokasaHa TUNnoBas KpMBas CpefHeKBagpPaTUUYHOTO
NnycKOBOro Toka ansa asurarensa |IE3 npun npsMom
noakatoueHnn K cetn. Kak npaBuno, nuameHeHume
TOKa 3/IeKTpoaBuraTensa NnponcxoauT B Tpu aTana:

« Cpasy nocne 3anycKka, B TeYeHue nepebix
20-30 Mc: Ipeak — BbICOKUI MMKOBbLIN TOK;

- B NMepuop nocne NMKOBOro TOKAa 1 B TeYeHne
0,5-10 c (B 3aBUCUMOCTM OT HOMUHAIbHOMN
MOLLHOCTU U MHEePLUMN): MYCKOBOM TOK Id. DTOT
TOK OCTaeTCsl MOCTOAHHbIM B Hayane BpalleHus
poTopa, 1 ero NPOAOIKNTENBbHOCTb 3aBUCUT
OT HarpysKmM n KOHCTPYKLUWN 3N1IeKTpoaBUraTens;

» yepes 0,5-10 c: poTOp ycKoOpAeTCA 1 [OCTU-
raetT HOMMHaNbHOM YacTOTbl BpaleHus. Tok
CTabunnsnpyeTcsa N 4oCTUraeT HOMUHaNb-

HOro 3HaYeHUs In NPW NONHOM HarpyskKe.
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Mpaduk ToKa nNpwm nycke
anekTpopsuratens IE3

Ipeak (CK3)

Fpadpuk ToKoB
3aneKTpopBurarenei
IE3 n IE2

IE3 peak

6-13x1.

IE3 14
IE2 Iy

ABTOMATUYECKUE BbIKNIOYATEIN MS

YTO6bI CO3aBaTh HauyylIne peLeHns ans
nycKa anekTpoasuratenemn, komnaHmsa ABB
npoBena NUCrbITaHUA Pa3nnNYHbIX ABUTaTeNnen
ONs U3yYeHUs X NoBeJeHUs Npu nycke. Kpome
TOro, B OCHOBe rnpeanoxeHnsa ABB Takye nexur
OnbIT CO6CTBEHHOrO NPON3BOACTBA 3NEKTPO-
ABuraTenei. PesynbTaTbl UCMbITAHUI U aHAIN30B

/Ipeak

YeTKO AEeMOHCTPUPYIOT, UTO aNieKTpoaBuraTenm

C 3HeproapPeKTUBHOCTbIO CBEPXBbICOKOro Knacca
(anekTpoaBuratenu IE3) B uenom notpednatoT
60nee BbICOKUI MYCKOBOW TOK, YeM 3/TIEKTPOLBU-
ratenu IE1 u IE2. VX pacyeTHbIN NyCKOBOM TOK

Ha 15 % BbiWwe, YeM y afiekTpoaBuratenen IE2.

OfHaKO NP OAMHAKOBOW HAarpysKe HOMUHAlbHbIN
TOK anekTpogsuratens |IE3 nocne poctmxe-

HUS HOMUHA/bHbIN YAaCTOTbl BPALLEHUSA HUXKE

Mo CpaBHEHMUIO C aneKkTpoasuratensamu lE2.

Takasi pa3Huua o6ycrnoBsieHa NOBbIWEHHbIMU
XapaKTepuUCTUKaMU 3HeproadPeKTUBHOCTH.

IE3, cpeAHEeKB. TOK

IE2, cpeaHeKB. TOK

v




MpuMep wunbanKa
C AaHHbIMU

TWUMbl HATPY3KN

LWunnbaukK ¢ AaHHbIMU aNeKTpoaBuratens

LUnnbAnK € faHHbIMK 3neKTpoaBuraTens
COAEPXUT NHGOPMALMIO O KOHCTPYKLUMU

N TEXHUYECKUX XapaKTepucTuKax asuraTtens.
B cooTBeTCcTBMU C TpeboBaHUAMU MIOK 60034~

O O
e
OLE gIE3
©3~ Motor  @M3BP 315SMC 4 IMB3/IM1001
© 2013 [ No.
O nsc. F @IP 55
\' Hz kW | #min | A |cos@ Duty
690 Y | 50 | 132 | 1488 134 0.86 S1
400 D| 50 | 132 | 1488231 0.86 S1
415 D| 50 | 132 | 1489 225] 0.85 s1

IE3-95.79%(100%)-95.8%(75%)-95.3%(50%)

© Prod. code 3GBP312230-ADL

[Nmax 2300 t/min

6319/C3 <71 6316/C3 1000 kg
£B EDED
Q) FREDED Diec s00a4-1 0

Q O

CEg IE3
3 ~ Motor M3BP 315SMC 4 IMB3/IM1001
2013 | No.
Insc. F [IP 55

OV BHz BkwW Oimn GA Bos? @ Dsu;y

690 Y| 50 | 132 | 1488 | 134 0.86

400 D| 50 | 132 | 1488 231 0.86 S1

415 D| 50 | 132 | 1489 225 0.85 S1

1E3-95.79%(100%)-95.8%(75%)-95.3%(50%)

Prod. code 3GBP312230-ADL

©ONmax 2300 rmin

®6319/C3 11 6316/C3 | 1000 kg

O ABE s O
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30-1 Ha WunbanKe HeO06X0AMMO YKa3biBaTb
Kog |[E n HOMUHanNbHyO 3HepProadpPeKTUBHOCTb
anekTpopsuratens npu 100%-Hon Harpyske,
3/4 (75 %) Harpy3kun n 1/2 (50 %) Harpysku.

OcHoBHasa MHpopMaumsa

cepTUOMKALMOHHBIN 3HAK

Knacc aHeproadpodekTuBHOCTH (IE)
KonunyecTtso ¢a3

TUM aneKkTpoasuratens ABB

[aTa N3roToBrieHUs

Knacc nsonsummn

CTeneHb 3aWmThbl

Kopg vuspenus

© o N A WD E

Macca gsurartens
. CTaHgapT M3K

—_
o

BXOAHbIe/HOMMHaHbeIe napamMmeTpbl

HOMWHanbHoe paboyee HanNpsKeHne
vyacrtoTa

HOMWHaNbHas MOLWHOCTb 3/IeKTpoABUraTens
yacToTa BpalleHUs NPW NOJIHOM HarpysKe
HOMWHaNbHbIN pabounii ToK
KO3$PUUMEHT MOLLHOCTU

pexmMm paboTbl

3HeproapPeKTUBHOCTb Npu

HeroJsIHOWM Harpyske

9. yvacToTa BpallieHus

10. TUN NoAWMWNHUKA NPUBOJHOMO KOHLA

o N LA W

M KONIMYECTBO KOHCUCTEHTHOM cMa3ku (ecnm
MPUMEHMMO), a TaKXKe TUM NOAWUNHUKA
HerNnpMBOLHOIO KOHLLA M KOJIMYECTBO KOH-
CUCTEHTHOM CMa3Ku (eCcv NPUMEHNMO)
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CoefjMHeHne 06MOTOK
sneKkTpofBurarens

ABTOMATUYECKUE BbIKNIOYATEIN MS

Hanps)xeHune

MopknoyeHne TpexdpasHbIX OJHOCKOPOCTHbIX
ABUraTenemn, Kak NpaBuIo, MOXeT NPON3BO-
ANTbCS Ha ABA Pa3HbIX YPOBHEN HaMpPsiXeHus.
Tpy 06MOTKM CTaTopa COEAMHAITCA MO CXeMe
«3Be3ga» (Y) unu «tpeyronbHuk» (D). Hanpwu-
Mep, eC/qin Ha WnnbanKe KOPOTKO3aMKHYTOro
ACUHXPOHHOrIO aN1IeKTpoABUraTena HanpsaxeHume
YKa3aHO KaK A1 CXeMbl MOAKJ/IIOUMEeHNS «3Be3[a,
TaK U ona cxeMbl NOAKNIOYEHNA «TPEeYroNIbHUK»,
TO TaKOI‘/'I AneKTpoaBuratTesnb MOXeT NCnonb-
3oBaTtbca n ana 400 B AC, n gna 690 B AC.

L1
W2 U1
W1 U2
L3 L2
V2 \Al
W2 U2 V2
u1 Al W1

Mpwn 400 B AC 06MOTKa coeMHAETCA NO CXxeMe
«TPEeYronbHMK», a eCIN HanNpsXXeHne ceTn CocTaB-
naet 6900 B AC, To ncnonb3lyeTcs cxeMa «3Be3ga».
|_|pVI M3IMEHEHUN HanpaXXeHNa CeTn BaXXHO NOM-
HWUTb, YTO OJ19 OOHOM N TOW YK€ HOMUHAJIbHOM
MOLWHOCTN HOMMHaﬂbeIVI TOK aneKTpogsurartens
6y,EI,ET MEHATbCA B 3aBUCUMOCTU OT YPOBHA
HanpsheHnsa. Ha pucyHKe HUXKe nokasaH cnocob
noaKn4vYeHUAa apmuratensd K KJieMMHbIM KONoA4-
KaM Mo cxeMe «3Be3fa» UKn «TpeyrobHUK».

L1
U1
U2
V2
w2 VA
L37 W1 L2
w2 U2 V2

aQ 1] 0]

U1 f V1 ? VV1i

L1 L2 L3




01 3aBMCMMOCTb TOKa
OT 4YacCTOThbl BpaleHUs

02 Mpaduk P, Q, S un cos ¢

3aBUCUMOCTb
TOKa

OT YacToTbl
BpaLeHuns

TWUMbl HATPY3KN

Tok

HoOMUWHanbHbIV TOK 3/IeKTPOABUraTens, yKasaHHbIN
Ha WnnbgunkKe - 3TO TOK, ﬂOTpe6ﬂﬂeMbll‘/'l ANEeKT-
poasuratenemM npu rnosiHomn Harpyske n HOMu-
HaNbHOW YacToTe BpalleHuUs. dneKTpoasuraTenb
6e3 Harpysku notpebnaeT ropasfo MeHblue,

a npu neperpyske 3HavyeHue notpebnseMoro
TOKa, HA060pPOT, Bo3pacTaeT. [pu NPAMOM nycKe
OoT ceTn ﬂOTpE6]‘IF|eMbII‘/'I aneKkTpoaBuratenem

TOK HAMHOTO npesBbilwlaeT HOMWHAJIbHbIN TOK.

Kak npaeuno, oH B 6-8 pa3 60/blle HOMUHasb-
Horo Toka (gna anektTpopsuratenen IE3), HO BO3-
MOXHO npeBblleHne 6onee yem B 10 pas. 310
XOPOLWO BUAHO Ha rpadunke 3aBUCUMOCTUN YaCTOThI
BpalleHus OT TOKa aneKkTpoasurartens. Mo mepe
pasroHa anekTpoABUraTess 3HaYeHne Toka 6yaeT
CHUMXXaTbCA, n Nnpwn HOMUHAaNbHOW YacToTe Bpawe-
HUA TOK AOCTUTHET HOMUWHAJIbHOIO 3HaYeHusd.

06/MUH

TpebyeMoe noBblleHne 3HeProapPeKTUBHOCTHU
anekTpogasuratenen IE3 o6bluHO gocTuraeTcs
3a CYeT CHUXKEHUA X HOMUHAJIbHbIX TOKOB.

B onanasoHax Mason MOLWHOCTU 3Heproad-
$eKTUBHOCTb JONYKHA ObITb eLe 6onblue,

N CHMXXEHVE HOMUHA/IbHOIrO TOKa B 3TOM CJly-
yae Bbllwe. YeM Bbillie MOWHOCTb, TEM MeHbLUe
CHUYXEHUEe HOMMHaNbHOro Toka (No cpas-
HeHUIo € aneKkTpoaBuratenamu IE1/IE2).
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AMNAuUTypa NUKOBOro TOKa

AMNNNTYyOa NMKOBOrO TOKa B 3N1eKTpOoABUraTenax
oT IE1 po |IE4 onpepensieTcs cnepyowmMmmn GakTo-
paMn B COOTBETCTBYHOLWMX 061aCTAX MPUMEHEHUS:
« KOHCTPYKUWA 3NeKTpoaBuraTens;
. ycnoBus ceTu (B YaCTHOCTU, 3HAYEHNE MOLLHO-
CTW KOPOTKOrO 3aMblKaHUs TpaHCcPopMaTopa
M CBSI3aHHAA C HUM CTaBbUNbHOCTb HaMpPSAXeHUS);
« ANIVHA 1 pacnonoxeHue kabenen
aneKTpoaBuraTens.

Koa¢dduumeHT MowHoCTH

dneKkTpoaBUraTenb Bcerga NnoTpebnaeT ak TUBHYO
MOLLHOCTb U Npeobpa3syeT ee B MEXAHUYECKYIO
3Hepruo. PeakTMBHaA MOLWHOCTb HE UCMOJb-
3yeTcs Ans paboTbl, HO OHa Heo6xoauMa

0N HAMarHW4MBaHUA 3NeKTpoaBuUraTens.

Ha rpadunke HMXKe aKTUBHaA U peakTUBHasA
MOLHOCTb 0603HayveHbl 6ykBaMn P 1 Q, a obpa-
3yeMasa UMK NosHas MOLWHOCTb — GYKBOM S.
OTHOLWeEHME aKTUBHOM MowHOCTK P (KBT) K non-
HOM MoLWHOCTU S (KBA) Ha3sbiBaeTca KO3pdULn-
€HTOM MOLHOCTU M YacTo o603HaYaeTCca KakK
cos ¢. HopManbHoe 3HaveHue KoapPuumeHTa
MoLHOCTK cocTasnseT ot 0,7 po 0,9. Manble unu
ManloHarpy>XeHHble 3NeKTPOoABUraTenn nMetoT
HU3KUN KO3 PULMEHT MOLLHOCTU MO CPABHEHUIO
C aneKkTpoABuraTensiMm 6onbLuero pasMepa.

AP ]S B

Mpadpuk
3aBUCUMOCTHU
P,Q,Swncos o
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3aBMCUMOCTb

KpyTAwero MOMeHTa
OT 4YacCTOThbl BpaleHUs

3aBUCUMOCTb KPYTALLErO
MOMEHTa OT YacTOTbl
BpaLeHus npu

pa3Hou Harpyske

A

T

/ —\\
/ ‘/ aneKTpoasurartens

/

ABTOMATUYECKUE BbIKNIOYATEIN MS

KpyTAwmin MOMeHT

MyCKOBOM KPYTALLNA MOMEHT 3/1IeKTpoaBUraTenen
B 3HAUNTE/IbHOW CTEeMeHN 3aBUCUT OT UX pasMepa.
B He6OoMblINX 3/1IeKTpoABUraTensx Masio MOLWHO-
cTn, Hanpumep Ao 30 KBT, 3HaYeHne NyCKoBOro
KpyTALlero MoOMeHTa obbl4HO B 1,5-2,5 pasa
npeBblWaeT HOMUHANbHbINA KPYTALWMUA MOMEHT.

B aneKkTpoaBuraTenax cpefHen MoWHOCTH,
HanpuMep o 250 KBT, cTaHAapTHOE 3HayYeHne
MYCKOBOIro KPyTALWLEro MOMeHTa B 2-3 pasa
60nblle HOMUHANIbHOTO KPYTSALEro MOMEeHTa.

T Tet/Tp 1.5... 3

/
/

06/MUH

Pa3nunyHbie ycnoBus Harpysku

HasHaueHue Bcex anekTpoaBUraTenem — nyck

M NpuBefeHne B ABUKEHME Pa3NIUYHbIX BULOB
060pynoOBaHNA, KOTOPOE CO3[aeT pa3Hble YyCIoBUS
HarpysKku ons anekTpoaBuratenem, Hanpmmep
HenocpeacTBEHHOE TOPMO3HOE yCUIne Ha Bany
aneKkTpogBuratensa. na pasroHa MOLWHOCTb 3/1eK-
TpoABUraTens fo/mKHa 6biTb 60Mblue HAarpy3Ku.
PasHunua Mexxay BO3MOXHbIM KPYTALWMUM MOMEH-
TOM 351eKTpoaBUraTenss ¥ MOMEHTOM HarpysKu
Ha3blBaeTCA YCKOPAIOWNM MOMEHTOM. MHorme

A

BO3MOXHbIN T
KPYTALLMIA MOMEHT

\ / \

Myckosoin - \
\ - KpyTAWWA MOMEHT \

TopMo3HOM
MOMEHT

06/MUH 06/MUH

\ TopMo3HOM
\ MOMEHT HarpysKku
(NEeHTOYHbIN

\\
Harpysku (Hacoc/ / KOHI;eﬁepg
BEHTUNATOP) ApO6UNKa, /

>

SneKkTpoaBUraTenun 60nbWOro pasmMepa 06bIYHO
MMEIT HU3KUI NMYCKOBOWN KPYTALLUIN MOMEHT,
KOTOPbIN MHOFOA MOXET 6bITb flaXe HUXKe
HOMMWHABbHOIrO 3HaYeHUs. TaKoM 3NeKTPOABU-
ratesib HEBO3MOXXHO 3aMyCTUTb NPU NOSTHOM
Harpyske fae npu npsMoMm nycke oT ceTu.

T, = HOMMVHaNbHbIN KPYTAWMNA MOMEHT (H-M)
P.= HOMWHa/lbHas MOWHOCTb

anekTpopsuratens (KBT)
n = HOMWHalNbHas YacToTa BpaleHus (06/MuH)

cnoco6bl NycKa MOHMKAT KPYTALMN MOMEHT
3/1eKTPoABUraTens n TeM CaMbiM YMeHbLUAOT
NYCKOBOW KPYTALLMN MOMEHT, UTO yBeNMymBaeT
BpeMs nycKa. MyCKOBOM KPYTALWMA MOMEHT =
BO3MOXHbIV KPYTALWMA MOMEHT 3/1eKTPOoABUra-
Tensi — TOPMO3HOW MOMEHT Harpysku. Kpmeas
HarpysKu onpepensieTcst TUNOM NoAKIIOUYEHHOT O
ob6opynoBaHus. Hmxe npepcTaBieHbl HEKOTOpPbIE
13 Hanbosnee PacnpPoOCTPaHEHHbIX TUMOB Harpy3Ku.

TopMo3HOM
MOMEHT Harpy3ku
(koMnpeccop)

06/MUH



TWUMbl HATPY3KN

3avacTyto NyCcK NPOn3BOANTCA 6e3 HarpysKu,
KOoTOpas NpuKnajbiBaeTcsa nocne JocTu-

XeHud anekTpogsurartesieM HOMMUHabHOMN
4YacCTOTbl BpaweHna. OTO CHUXXAaeT MOMEHT
Harpysku npmmepHo Ao 10-50 % ot KpyTa-

LLero MOMeHTa Npwu NycKe rnopg HarpysKom.
ABTOMaTUYeCKUME BbIKlOUaTeNnn And 3alnTbl 31€K-
TpopBuraTenemn XopoLwwo NoaxXoAAT ANs ynpasne-
HUA 1N 3allNTbl 3ﬂeKTpO,qBMFaTeﬂeﬁ, B TOM yunucne

ONA peLleHU C BbICOKOM 3HeproadbeKTUBHOCTbIO.
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JononHntenbHyto MHGOPMaLMIO O ABUrATENAX
IE3 noBbIWeHHOM 3HepProadGeKTUBHOCTM MOXHO
NONYyYUTb NO CCbiNKe «VHPopMauma o6 aneKT-
poasuratensx [E3» B MHCTpyMeHTe Bbibopa SOC
(https://www.lowvoltage-tools.abb.com/soc/).

FepMeTUYHDbIN 3N1eKTPOoABUraTesb XONO4UIbHOIO KOMMNpeccopa

FepMeTUYHbIV 3NEeKTPOABUIraTE b XONOAUTbHOTO
KoMmpeccopa npeacTaBaset co6oi KOMGUHaLUIO
KoMMnpeccopa n gBuratens, KoTopble CMOHTU-
poBaHbI B 0OQUH Kopnyc, 6e3 coeguHUTENbHOTO
Bana. Mpwn 3aToM anekTpopBuratens paboraet

B XNagareHTe. Takune anekTpoasuratenm ob6bl4yHO
MCMONb3yTCS B KOHANLNOHEPAX U XONO[UNb-
HOM 060opyAoOBaHUN. N 3TUX TUNOB HarpysKu
NMPUHATbI ABe YHNOULLMPOBAHHbIE KaTeropum
npuMeHeHus: AC-8a n AC-8b. [lna npucBoeHus
Kateropuun AC-8b, MOMMMO UCMbITAHUIA, NPenyCcMo-

JlaMnbl U ocBeTUTENbHbIE I'IpM60pr

NlaMnbl 1 ocBeTUTeNbHbIe
npuéopbl

Cyl,ecTBYIOT B KaTeropun npuMeHeHusa gnsa
namn: AC-5a gns paspsgHbix (JIIOMUHECLEHT-
HbiX) naMn u AC-5b gnsa namn HakanmMBaHuS.
KoMmnaHua ABB npepnaraet cneunanbHblie
nycKkaTenu gnsa ocBeTUTEesbHbIX HAarpy30K, KOTO-

TPeHHbIX KaTeropuen AC-8a, TpebyeTcst TaKxe
nposefeHne AOMNONIHUTENIbHOIO UCMbITaHuA. KaTe-
ropus AC-8b oxBaTbiBaeT o60pyfoBaHNe, B KOTO-
POM yCTpolCTBa pa3MbiKaHUs NMPU Neperpyske
c6pacbiBalOTCSA aBTOMATUYECKN. ABTOMaTUYeckume
BbIK/lOYaTENN A5 3alUNTbI NIeKTPOoABUraTenen
ABB nogxopATt ona py4Horo yrnpasiieHunsa U 3anTbl
TaKux aneKkTpoasuratenen. [ins ynpasneHus
MOryT UCMNOIb30BaTbCA KOHTaKTopbl AF.

pble TaKXXe NOAXOAAT ANA PYYHOro ynpasneHus
ocBeTUTeNbHbIMKU Npubopamun. B Tabnuue Hmxe
noKasaHo pacnpejeneHue npeacTaBneHHbIX
Ha pbIHKE S1aMI Mo KaTeropuaM NpMMeHeHus.

Tun namnbl

AC-5a (paspsapHblie namrbl) AC-5b (naMnbl HaKanuBaHusA)

KoMnaKTHble namMnbl AHEBHOTO CBETa

NlaMnbl AHEBHOTO CBeTa C 3N1eKTPOHHbIM 6annacTom 1)
FanoreHHble namnbl

MeTtannoranoreHHas namna

Fasopa3psAfHble Namnbl BbICOKOTro fAaBneHnsa

JNlamnbl HaKanueaHna

CBeTOoAMOAHbIE NaMIbl

PTyTHble razopa3psafAHble NamMnbl BbICOKOro AaBneHnsa
JNlaMnbl cMeLWwaHHoro Tuna

Hanl/IeBble rasopaspsAgHble aMnbl BbICOKOro AaBneHuna

X
X
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TpaHcdopmMaTopbl

TpaHchopMaTop — 3TO NACCUBHOE INEKTPU-
YecKoe yCTPOMCTBO, NpeAHAa3HaYeHHoe Ans
npeobpasoBaHNs OJHOIO YPOBHSA HaNpPs>XeHns
B gpyroe. KomnaHusa ABB pa3paboTana Bepcuio
AaBTOMATUYECKOTrOo BblktoYvaTena MS132-T, KoTo-
pag noagxoguT Ana ynpaesieHna U 3allnTbl
TpaHCcOpPMaTOpPOB Lenn ynpaBieHus.

3awmTa TpaHCHOPMaTOPOB HA CTOPOHE
nepBMYHON OGMOTKMU

Ons 3aWwmnTbl TPAHCPOPMATOPOB Ha CTOPOHE
NnepBUYHON O6GMOTKN HEOBXOAMMO YUUTbIBATb
NMUKOBBIN TOK MPU BKIKOYEHUU TpaHCchopMaTopa.
M3-3a nepeHacbileHMs cepaeyvyHnKa BO3HMKaeT
BbICOKMI TOK HAaMarHW4YMBaHUA, KOTOPbIN MOXeT
B 15-20 pa3 npeBsbiaTb HOMUHAJIbHbIN TOK
TpaHchopMaTopa 1 06bIYHO COXPaAHSAETCA Ha NpPo-
TSYKeHUW onpepeneHHoro nepuopa (Ao 40 Mmc).
MUKOBbLIN TOK MMeeT Masyto ANUTENb-

HOCTb, HO MOXeT NpuBecTn K cpabatbl-

BaHMIO MarHMTHOro pacuenuTens.
ABTOMaTMYeCKMNe BblKNtoYaTenn (Tonbko
MS132-T n MS132-KT) 370 afleKTpoMexaHu-
YecKue 3alMTHble YCTPOMCTBA, CreumasbHo
paspaboTaHHble ANS 3aWMUTbl MEPBUYHOMN
O6MOTKM TPaHCPOPMaATOPOB HaMPAKEHMS.

MX OCHOBHOE OT/InUMe OT CTaHAAPTHOM JINHENKY
aBTOMATUYECKUX BblKtovaTenen Ans 3almTbl
aNeKTpoABUraTensa 3akjto4aeTcsa B TOM, 4YTO BCe
YCTPOMCTBA MMEIOT YCTaBKY TOKA MITHOBEHHOTO
cpabaTbiBaHMSA MPU KOPOTKOM 3aMbIKaHWUU,
npeBblWatoLLLy0 HOMUHANbHbIM TOK B 20 pas, uTo
no3BoJsiAeT aBTOMaTUYECKOMY BblK/tO4aTeNio

KoHpeHcaTopbl

KoHAaeHcaTopbl NCNONMb3YOTCA B OCHOBHOM ANA
KOpPEeKLNN PeaKTUBHON MOLHOCTHU (NOBbI-
WweHnsa KoapPuumeHTa MolHocTH). Korga

Ha KOHAEeHcaTopbl MOAAETCH HaMpPsAXeHne,

B TeyeHue nepexogHoro nepuopa (ot 1 go 2 Mc)

BblAEPXNBATb NPOTEKAHNE BbICOKUX MYCKOBbIX
TOKOB MpW BKIOYEHUN TpaHchopMaTopa.

3awumTa TpaHCHOpPMaTOPOB Ha CTOPOHE
BTOPUYHOU OGMOTKM

Kak n anekTpopBuratenu, TpaHcpopmaTopbl
noaBep>KeHbl NeperpysKam, cteneHb KoTo-

pbIX 3aBUCUT OT NOJABAEMON HeMpepbIBHON
MOLLHOCTU 1 TeMrnepaTypbl oxnaxgatoLen
¥ugkoctu. Mpwu 3ToM TpaHchopMaTopbl

MeHee YyBCTBUTENIbHbI K KPaTKOBPEMEHHbIM
neperpyskam B oT/inumMe OT 3fleKTpoaBurare-
nemn. HecMoTpsA Ha TO, YTO aBTOMaTUYeCKMe
BbIK/ltouYaTeNnn obecrneymBatoT NMOBbIWLEHHYIO
3alUTy OT TENIOBOM NeperpysKn, OHN XOpoLLO
NnoAXoAsAT ANA 3alWKUTbl TPAHCHOPMATOPOB.

[Ons 3awmnTbl TPAHCPOPMATOPOB Ha CTOPOHE
BTOPUYHON OGMOTKUN UCMOJb3YOTCS aBTOMa-
TU4YeCKue Bblkito4YaTesnn, KOMMyTuMpyrouwiasa
CNOCO6HOCTb KOTOPbIX PaBHa TOKY KOPOTKOro
3aMblKaHUA TpaHcdopMaTopa Unm NpesblwaeT
ero. TennoBou pacuennTesb aBToMaTuye-
CKOro BblKto4vaTensa aonKeH 6bITb HaCTpoeH
Ha HOMUHaNbHbIN TOK TpaHcpopmMaTopa.
3awmTa oT KOPOTKOro 3aMblKaHMA obecneymnBa-
eTCcqA MTHOBEHHbIMU 31EKTPOMarHMTHbIMU pac-
uenutensmun. ina obecneyeHns CeNeKTUBHOCTU
HUM>XectoAawmx yCTpOﬁCTB 3anTbl OT KOPOTKOro
3aMblKaHUA He06X0ANMMO NpeaycMoTpeTb aBToO-
MaTun4yeCKue Bbliknto4aTesim B JIMTOM Kopnyce.

BO3HWKAKOT CBEPXTOKM BbICOKOW aMMINTyAbl
nyactoThl (0T 3 go 15 kly). Ana nonyyeHus
[OMONHUTENbHOU MHPOPMaLMK 06 ynpaBneHnmn
KOHOEeHCcaTopaMu 1 nx 3almte obpatnutecb B ABB.
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ABTOMaTUYECKME BbIKKOYATENN ON5 3aLWLNTHI 3ﬂeI-(TpO,E|,BI/|FaTeﬂe|Z
MOTYT MCMOJIb30BAaTbCA B Pa3/IMYHbIX KNMaTUYeCKNX yCIoBNAX.

OHM npegHasHa4veHbl A1d NCroJib30BaHMA B 3aKPbITbIX o6onoq+<a><,

HO He NoaAXOoOAT ONA TAXESbIX yC)'IOBI/II7I IKCNNyaTaunm (HaanMep,

B TaKNX, B KOTOPbLIX MOWNCYTCTBYET lbl/lb, € AKMeE Mapbl N1 OMaCHble
Fa3bl). |_|pl/l YCTaHOBKE B lMbl/IbHbIX N B/1IaXXHbIX MOMeLeHNAX
HeO6XO):I,I/IMO npenycMoTpeTb NpMMeHeHKe COOTBETCTBYOLWMX KOXYXOB.

KoMneHcauua TeMnepaTypbl OKpy)XaloLiero Bo3gyxa U CHUXeHue
HOMMUHAJIbHbIX NapaMeTpoOB

KoMneHcauusa
TeMnepaTypbl
OKpy)KatoLero
BO3/yXa U CHUXEeHNe
HOMWHANbHbIX
napamMeTpoB.

MpuMeyvaHue.

3HavyeHus TeMnepartypbl,
HaxopsAwmecs

B inanasoHe

MeXAy yKasaHHbIMU
3HaYeHUAMU, MOTYT 6bITb
NMHENHOo
VHTEPMNONNPOBaHbI.

KoMneHcauunsa TemMnepartypbl peanmsyeTcs

3a cyeT rlpOTI/IBO,D,EI‘/'ICTBVIH AONOJIHUTENIbHOTO
6uMeTanMYeckKoro afneMeHTa bumMeTannnye-
CKWM 3/1eMeHTaM TernjoBOoro pacuenuTens.
BTopoi 6uMeTaninyeckmnn aneMeHT He Harpe-
BaeTCs TOKOM ABurartens, a pearmpyeT TONIbKO
Ha BO3JeNCTBME TEMMEPATYPbI OKPYXKatoLero
BO34yXa. B pesynbraTte BNUAHME TeMnepaTypbl
OKpYy’KatoLwero Bo3ayxa Ha pacuenneHme aBTo-

MaTU4YeCKOro BbliKAO4YaTend ana 3allnTbl SN1eKT-
poasuratTend KOMNneHcnpyeTca aBToMaTnyecku.

JonycTuMbI AmManasoH TeMnepaTyp OKpy-
YKalolen cpepbl Ana cyyYaes OTAENbHOTO
MOHTa)a aBTOMATUYECKUX BbIKOYaTENEN
ONA 3aWnTbl aneKkTpoasuratenen ABB cocTas-
nsaet ot -25 go 60 °C (55 °C ana MS116).

Hwxe npuBeaeHbl NonpaBoYHble KO3dPuLM-
eHTbl A1 TEMMNepaTypbl OKPYKatowen cpeabl
00 70 °C 1 onAa rpynnoBoOn KOMMOHOBKM.
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YcTpouncTeo MNonpaBouHble Ko3$pdULMEHTbI TOKa ANa MonpaBou4Hble KO3GGULUEHTLI TOKA A/ FPYNNOBOMN

OTAENbHOro MOHTAXA UK FPYNMNOBOro MOHTaXa KOMMOHOBKM 6€3 3a30pa MeXAY YCTPONCTBAMMN

C3230POM MeXJAY YCTPONUCTBaMM = 9 MM1)

40°C 60 °C 70°C 40°C 60 °C 70°C

MS132-0.16 ... 4.0 1,00 1,00 1,00 1,00 1,00 1,00
MS132-6.3 1,00 1,00 1,00 1,00 1,00 0,79
MS132-10 1,00 1,00 0,80 0,91 0,80 0,70
MS132-12 1,00 1,00 0,91 1,00 0,91 0,83
MS132-16 1,00 1,00 0,81 0,93 0,87 0,81
MS132-20 1,00 1,00 0,90 1,00 0,95 0,85
MS132-25 1,00 1,00 0,92 1,00 0,92 0,80
MS132-32 1,00 1,00 0,90 1,00 0,93 0,78
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Pa6ouune L1K/bl U MOBTOPHbIE 3aNYCKU

Fpaduk pabounx UMKNoB
1 MOBTOPHbIX 3aMyCKOB.
MpuMep: ons geuratens
C MPOJAOMKNTENbHOCTbIO
BKNIOYeHNs 60 %

1 MPOAOMKUTENIbBHOCTbIO
nycka 1 cekyHpa
ponyckaeTcs 40 nyckos
B yac.

YTOB6bI UCKNIOUYUTD JIOXKHOE cpabaTbiBaHue,
aBTOMaTUYeCKMe BbIKtoMaTenn AN 3aWnThbl
aNeKTpoaBUraTenen He JOMKHbI paboTaTb

C NpPOn3BO/NIbHON paboyel yacToTon. Jony-
ckaeTcs A0 15 nyckos B Yac. bonbliee Kkonnye-
CTBO MYCKOB NPUEMJIEMO B TOM C/ly4ae, ecnm
NPOAOIKUTENBHOCTb BKIIOYEHUA HIKE, a TOK
BKJIIOYEHWNA ABUraTens He npesbllaeT B LWeCTb
pas TOK Npu NosIHOM Harpyske. Ha rpaduke Huxe
npepcTaB/ieHbl OPUEHTUPOBOYHbIE 3HaYEeHUSA
Konm4yecTBa NyCKOB B YaC MO OTHOLUEHMUIO K NPO-
[OMKUTENbHOCTU BKJIIOUYEHUA (BpeMa paboThbl

K BPEMEHMW B BbIK/IIOYEHHOM COCTOSIHUW) U Bpe-
MeHW, Heo6XxoAMMOMY ANA NycKa asurartens ta.
Mocne cpabaTbiBaHMA 6BUMeTaNINYecKue ane-
MEeHTbI [OMKHbI OCTbITb. [OC/Ie 3TOro MOXHoO 6yaeT
nepesanycTuUTb aBTOMaTUUYECKUI BblKNtoYaTeNb
AN 3alUnTbl 3NeKTpoaBuratens. Pyuky ycTpom-
CTBa MOXXHO ByfeT nepeBecTn B NosioxeHne BKJI.
TOJIbKO MOCJIe€ MOSIHOIO OCTbIBAHUA 3/1EMEHTOB.

onepauun/yvac

140
* 120 \

100
yg \\§
g 80 %
S 60 5

g NEAR

7
2 40—;6\\\'%
g N\
5

20— las

s

NMPOAOMKUTENIbHOCTb BK/TIOYEHUSA

—

100 (%)
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YacToTa ceT U NOCTOAHHDbIN TOK

3HayeHMss MarHMTHOTO pacuennTens aBToMa-
TUYECKUX BbIK/loYaTeNnen aAna 3aWwmTbl 3/1IEKT-
poaBuratenen AencTBUTENbHbI 418 YaCcTOTbl

oT 50 po 60 lNu. YacToTbl 3a npepenamm ykasaH-

MonpaeouHble HOro guanasoHa 6yayT BAUATb HA MITHOBEHHbIN
KO3pPULMEHTbI Ana

DaamtaHE UncTor pacuenuTenb. JoNycKaloTCs OTKIOHEHUA paboymx

M NOCTOSIHHOTO TOKa 3HAYeHUM MFTHOBEHHOIO pacuennTend B gnanasoHe

1,8

1,6

1,4

® 3HayeHume NoCT. TOKa
ons MS165

1,2

KoadPpumumeHT KoppeKumm

0,8
16,66 50 100 150 200 250

YacTtoTtaB 'y

oT 45 po 66 I'y. B cnyyae yacTtoTbl Bbiwe 60 Ny nnm
NOCTOAHHOrO TOKa yCTaBKa TOKa MTHOBEHHOTO
pacuenutens ysennuneaeTcsa. B cnyyae yacToTbl
Huxe 50 'y ero yctaBKa cHu>kaeTtcsa. Humxke
npepcTaB/ieHbl NOMPaBoOYHble KOIPPULIMEHTbI
AN Pa3fIMYHOM YaCTOTbl U MOCTOSIHHOTO TOKa.

MS132
e MS165

300 350 400

XapaKTepVICTVIKVI pacuenneHna aBToMaTn4yeCcKnx BbIK/lOYaTenemn ANna 3awnTbl SHEKTpO,EI.BVIraTeﬂeI‘/'I

no TemMnepartype AeNCTBUTENbHbI /19 MOCTOSSHHOMO U NepPeMeHHOro ToKa YacToTon oT 16,66 go 400 Iy,

[na TpexnontoCHbIX Harpy3oK 1 TOKOB, B 3—-13 pas npesblwaloWmnx yCTaHOB/IEHHOE 3HaYeHMe TOKa,

BPeMs pacuern/ieHna MOXXeT oTanyaTbca Ha 20 % Kak B CTOPOHY YMeHbLUEHUA, TaK U yBenYeHus.

Mpu ogHodasHOM Harpy3sKe UM Npu NOCTOSHHOM TOKe AN CUMMETPUYHOrO Harpesa TenIoBbIX

pacuenMTenel?l Tpe6yeTcs1 nocnepnoesartesnibHoe NogKno4vYeHMe BCexX NoNloCcoB aBTOMATUYECKNX BbIKHO-

yaTenen. MocnepoBaTenbHOE NOAK/OUYEHME TaKKe obecnevnBaeT 6oee 6bICTPOE OTKHOUEHME.






MPABWNIA BblIBOPA
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Bbl60p ABTOMATUYECKOroO BbiK/iloO4YaTela A1 3allUTbl 3/1IeKTpoABUrateng

Mpw BbI6GOpE aBTOMATUYECKUX BbIKOYaTENen ans
3alMTbl 3NeKTpoABUraTenen Heo6xoaMMO yUnTbI-
BaTb HOMMUHAbHbIN TOK 3NEKTPOABUraTEN .
HoMuHanbHbI paboyunii ToK le BbikntovaTens
ABNAETCA MaKCMMallbHbIM HOMUHAJIbHbIM TOKOM
nopkatoyaeMoro yctponctea. Kak n tennosble
pene neperpyskun, aBTOMaTUYECKNE BbIKOYaTENN
MMeIoT onpefeneHHble ArManasoHbl TEMNOBbIX
yCTaBOK. ABTOMaTUYeCKuMe BbiKtOYaTeNnn ons
3alMTbl 3NeKTPoABUraTeNen fONXKHbI BbIGU-
paTbCcs TaKMM 06pa30oM, YTO6blI HOMUHAJIbHbBIN
TOK 3NeKTPOoABUraTens He BbIXOAWN 3@ Npeaenbl

MHcTpyMeHT Bbi6opa SOC

WNHcTpyMeHT
Bbi6opa SOC

OHNaMH-NHCTPYMEHT Bbi6opa SOC nossonut

BaM HanTu peweHne ABB, oTBevaroLiee BCEM
Tpeb6oBaHMAM Ballero o6opyaoBaHuS.

[ns rapaHTUM MaKCcMManbHOW NPOU3BOANTENbHO-
CTWU W ANIUTENBbHOIO CPOKa CNY»XO6bl YCTPONCTBA,
o6opynoBaHue (YCTPOMNCTBA 3aLMTbl OT KOPOT-
KOro 3aMblKaHM1A, KOHTAKTOpPbI, pesfie neperpysKu,
YCTPOMCTBA NMIABHOIO NyCKa U T. A.), [OJIKHbI
6bITb CKOOPAMHNPOBAHbI APYT MEXAY APYroM.
COBMECTUMOCTb YCTPOMCTB HENb3A onpeaennTb
HanpAMyto. YTobbl yCTaHOBUTb TUM KOOP-
AVHaUUN NPU Pa3/IMYHbIX TOKaX KOPOTKOro
3aMblKaHUA B COOTBETCTBUU CO CTaHOAPTaMuU
M3K nnu UL, Heo6xoAMMO NPOBECTUN UCTbITa-
HUSA B 9N1€KTPOTEXHNYECKUX NabopaTopusx.

SOC - SELECTED OPTIMIZED COORDINATION

a Motor protection Selectivity Back-up

o
@ SOC - Selected Optimized Coordination

3TUX Anana3oHoB. Ecnu guanasoHbl TENNOBbIX
YCTaBOK ABYX YCTPOMUCTB YaCTUYHO COBMAAatoT,
Bbl6MpaNTe YCTPOMCTBO C AMANA30HOM, KOTOPbIN
o6ecneynT 60/bLy FTMGKOCTb HACTPOMKK. B cny-
yae C aN1eKTPOMarHMTHbIMU aBTOMaTUYECKUMU
BbIKJIlOYATENAMU ON1S 3aLWNTbI INEeKTPpoABUraTenemn
(cepun MO) BbIbUpaeTca yCTPONCTBO C HOMUHAlb-
HbIM Pabo4nM TOKOM le, KOTOpPbIN paBeH HOMU-
HallbHOMY TOKY MM Ha OAWH YPOBEHb BbiLle ero.

Tabnuubl KoopavHauum ABB copepxat pesyb-
TaTbl TAaKMX UCMbITAHUIM U NpeanaratT peleHus
ABB pns nycka v 3alnTbl 3NeKTpoABUraTenen,
obecrneyvyeHns CeNeKTUBHOCTU, pe3epBUPOBaHUSA
M 3alUTbl BbIKOYaTeNA-pasbeguHNTENS.

Bce Tabnuupbl koopamHauum ABB npeactas-
NeHbl B UHCTpyMeHTe SOC 1 JoCTynHbl Nto60My
nonb3osatento. B cnepyowem pasgene
npeacrtaBneHa nHpopMaums 06 OCHOBHbIX
3ajayax U JencTBUAX Mosib3oBaTeNen.
MHcTpyMeHT SOC foCTyneH No cChiike:
http://applications.it.abb.com/SOC.

Power and prod
for a bett

~. AIBIB

Other Devices protection




52 ABTOMATUYECKUE BbIKNIOYATEIN MS

B paspene Motor protection («3awmnTa anekTpo-

OBUTaTenNsi») 4OCTYMHbI cnepyowmne GunbTpbi: MpuMep: o8 NOUCKa YyCTPOMUCTBA ANS 3aLUTbl
3NeKTpoaBUraTens, B KOTOPOM aBTOMaTuU-
e TN 3alLlUTHOIO yCTpOIZCTBa; qecxmﬁ BblKJIlOYaTeib aneKTpoaBsuratens
« HOMUHAJNIbHOE HanpsXXeHue; Mcnonb3oBasnca 6bl B KAYeCcTBe yCTPONCTBA
e TOK KOPOTKOro 3aMblKaHUA; 3aWnTbl OT KOPOTKOro 3aMblKaHUA, NPU 3TOM
e TUN NyCcKaTensa; HOMWHaJIbHOE HanpaXXeHne o6opyp,OBava
— * TUN KOOpAMHaLWUWK; cocTtasnset 400 B AC, a HOMUHaNbHasa MOLL-
E?:;iZOBaHm N . pene neperpysku; HOCTb aniekTpogsuraTens IE3 paBHa 2,2 KBT:

KoopauHauum SOC HOMWHa/lbHadA MOLWHOCTb a/1eKTpoaBurartensd.

powor and productivey AR TR IR
SOC - SELECTED OPTIMIZED COORDINATION for a better worid™ AP DD
& Coordination tables for Motor protection
> g Info on IE3 Motors > # UL Motor Coordinations BETA
Q | Clear selection standard: @FC  OUL Motor efficiency class: OANY OIE1IE2
Motor Rated Power Rated voltage Short-Circuit Current Starter Type Coordination type Protection device Overload relay
kW] [kA]
- 230Vac 16 DOL-NS IEC Type 1 Fuses Embedded
018 A
005 400Vac 25 DOL-HD IEC Type 2 MCCB TOL
415Vac 30 SD-NS MMS EOL
0.37
440Vac 35 SS-NS-Il UMC
0.55
500Vac 50
075
525Vac 65
. 690Vac 70
i 80
100
3
v
4
Export PDF
Results 56 Internal use only records M st products only (2 ﬂ‘.‘ imber of Records to show
flpumep MHCTpyMeHT SOC nog6upaert 3almTHOE YCTPOIMCTBO, MOAXOAALLEE A5 BbIGPaHHOM 06nacTu
Mcnonb3oBaHUa Tabauy, Py A p u yceTp ’ Axoasnty A p
KoopanHauum SOC NPUMEHEHUA C yYeTOM TUMna KoopanHaumm. HaxxmuTte >> ans NnpocMoTpa Bcen Tabnuupbl.

MMS, 400 Vac, 35 kA, DOL-NS, Coordination type : IEC Type 1, Overload relay : Embedded, Motor efficiency class IE1 + IE2 + IE3

Motor MMS Contactor
Motor Rated Power Rated Current (FLA) Inst.Trip.Current Current range Max allowed load current
[kW] [A] Type [A] [A] Type [A] Table

257 4.90/MS132-6.3 78.75 4.00 -6.30 AF09 6.30 >>
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MoHTax
ABTOMaTUYECKUME BbIKlOUaTenm ana e MOHTaX Ha CTeHe unau nog nNnacTpoH
3alMTbl aNIeKTpoABUraTener MoryT ycta- C NOMOLLbIO BUHTOB. B 3TOM cnyyae gna
HaBNMBaTbCA CnefyloWwmM obpasom: MOHTa)a ycTponcts MS116 n MS132 noHa-
Mosra [O6UTCS [OMNONHUTENbHbIN aKkceccyap.
aBToOMaTMYecKoro e MOHTaX Ha I'I-o6pa3Hom pevke

BelKIOHaTens 35 MM B COOTBETCTBMM CO CTAHAAPTOM
ANS 3aWNTbI

anekTpoasurartens DIN EN 60715 (35 x 15 nnun 35 x 7,5 MM);

MoHTa) LeMOoHTaX . !

< ENK
) e

MOHTaXHOE NoNoYXXeHUue U MUHUMAaJIbHblE

paccTosiHUA

B cootBeTcTBMMU ¢ MDK 60947-2 aBTOMAaTU- « OOAMHOYHbI MOHTaX: KOHTAKTOpP He JoN-
Yyeckue BbIiKoYaTeNN oNg 3alWmnTbl IN1eKT- YXeH OblTb MOAK/OYEH Yepe3 coefUHUTENb-
poaBuratenemn fOMKHbl yCTaHaBNMBATbCS HbI afanTep; MMHUMAlbHbIN 3a30p cneBa
Ha onpepeneHHOM PacCTOAHUN OT 3a3eMJIeHHbIX M cripasa AO/MKEH COCTaBMATb 9 MM.

WM HaXOOALWMNXCA MO HaNpPAXXeHNneM YacTen « FPYNNOBOM MOHTAX: KOHTAKTOP MOXeT 6bITb
M N30IMPOBaAHHbIX KabenenpoBooB. NOAKI/OUEH Yepes CoOeANHUTENbHbIN aan-

Tep, NM60 60KOBON 3a30p MeHee 9 MM.

MOHTaXHOE NoJIoYKeHue
MOHTa)HOe NonoXeHue

aBTOMaTUYECKOro
BblKtO4aTena

MoOHTa)XHble nonoxeHunsa 1-6 A0ONYyCTUMbI OANnd BCeX aBTOMaTun4e-
ANS 3aWMUTbI

3neKTpoasuratens CKUX BbIKJIlOYaTeNneln ans 3aWwmTbl 3NeKTpoaBUraTenen.
MonoyeHue 2 /""_‘_T%\
B !
|
. L/ .
0 0 0 \\ @ / Y_.J'jl_ ‘ =1
‘\\ L I/ f m )
L -
I | N | / ] @ e @' e
Monomerne 4 = 1 Tonomenmes ™ | / T = I
onomlem/le e o onoxeHune .\ : / @ E ) ) —
“ ® Al @ © ®e ®
T \Lf N rl [
NI I & B ——
\: R e Sy

MonoxeHne 1 MonoxeHne 1 MonoxeHne 5 MonoxeHuve 6



56

MuHMManbHble
MOHTaXHble PacCTOAHUSA

ABTOMATUYECKUE BbIKNIOYATEIN MS

MuHuManbHble paccToAaHusa

B Tabnunue HMXe yKasaHbl 3Ha4YeHUss MUHUMallbHOTO PACCTOSIHUS A0 APYTNX YCTPOMUCTB
TOrO Xe TUMa, a TakXKe [0 3a3eMJIeHHOW 3NeKTPONPOBOAALLEN MOBEPXHOCTH.

Mopgkno4vyeHune

CeyeHns NPOBOAHMKOB
npu CNonb3oBaHUn
BWHTOBbIX KNIeMM

ANA NOAKNOYeHUS
aBTOMaTUYECKUX
BbIK/llOYaTenemn

ANA 3aWnThbl

MS116 MS132 MS165
MuHUManbHoOe paccTosiHMeE A0 APYrUX yCTPOWCTB TOro Xe Tuna (MM) Mo ropusoHTanun 0 0 0
Mo BepTukanun 150 150 150
MWHUManbHOe paccTosiHWe A0 3a3eMIEHHON 3NIeKTPONPOBOAALLEN Mo ropusoHTann — go 400 B AC 0] 0o 0
noBepxHoCTU (MM) Mo ropusoHTanu — ao 690 B AC >1,5 >1,5 >1,5
Mo BepTukann 75 75 75
Ka6enu nutaHna aBToMaTUYECKUX BbIK/TlOYa- BTbIUHbI€ KNEeMMbI MO3BONIAOT 6bICTpO
Tenen Ans 3alUTbl aNeKTpoABUraTenem MoryT noaKnoyaTb NPOBOAHUKN 6€3 MHCTPYMEH-
6bITb nogseneHbl Kak CHU3Yy, TaK 1 CBepXy. TOB. CI'IELI,VIa]'IbeIe NMPYXWHHbI€ KOHTAKTbI

3HAUMTENbHO YNpoLaloT NOAKII0OYEeHMe

—_ M rapaHTUPYIOT HAZlEeXKHOE NOAK/OUYEHME.

Tunbl NOAKNIOYEHUS

ABTOMATMYeECKME BbIKNtOYaTeNn ans CeyeHUs NPOBOAHUKOB

3aWnTbl INEKTPOLABUTraTENEN MOTYT

NOAKJIOYATLCA C MOMOLLbIO: CeyeHUs NPOBOAHUKOB NPU UCMONTb30BaHUUN
BUHTOBbIX K/IEMM

« BUHTOBbIX KJTIEMM;

« BTbIYHbIX K/TIEMM. B Ta6nmuax HUXKe yKasaHbl 4ONyCTUMbIe ceye-
HUS CUNOBbBIX U AOMONIHUTENbHbIX Lienen s

aneKTpopBuratenei MS116, MS132, MO132, MS165 n MO165.

© & & ; ! o .

MS116 MS116<16A M3.5 @ 5,5MM  PozidrivNe 2 1/2 x 1-4 mm? 1/2x0,75-2,5 Mm? 1/2x0,75-2,5 MM? 9 MM
0,8-1,2 HMm 1/2 x AWG 16-12

MS1162 16 A M4 26,5 MM 1/2 x (1-2,5) (2,5-6) MMm2 1/2 x (1-2,5) (2,5-6) MM? 1/2 x0,75-6 Mm? 10 MM
2 Hm 1/2 x AWG 16-8

MS132 MS132<10A M3.5 2 5,5MM  PozidrivNe 2 1/2 x 1-4 MM2 1/2x0,75-2,5 Mm? 1/2x0,75-2,5 MM? 9 MM
nMo132 MO132<10A 0,8-1,2 Hm 1/2 x AWG 16-12

MS132216A M4 2 6,5 MM 1/2 x (1-2,5) (2,5-6) Mmm? 1/2 x(1-2,5) (2,5-6) Mmm? 1/2 x0,75-6 Mm? 10 MM
MO132216A 2 Hm 1/2 x AWG 16-8

MS165 M6 26,5MM  PozidrivNe 2 1/2 x 1-50 MM? 1/2 x 1-35 Mmm? 1/2 x 1-35 Mmm? 16 MM
MO165 4 Hm 1/2 x AWG 16-0 1/2 x AWG 16-0

CeueHus NMPOBOOHUKOB
npu ncnonb3oBaHuUn
BUHTOBbIX KNleMM

ANA NOAKNOYeHuna
AONONHUTENbHbIX
aKceccyapos

JlornonHnTeNbHble aKceccyapbl

© <+ & ; ! 0 T

SK1, HK1, HKF1

UA1, AAl

S1-Mx-25

S$1-Mx-35

M3.50,8-1,2 HM @ 5,5MM  PozidrivNe 2 1/2x1-1,5mMM? 1/2x0,75-1,5 MmM? 1/2x0,75-1,5 Mmm? 8 MM
1/2 x AWG 16-14
M3.50,8-1,2 HM 25,5 MM 1/2 x 1-4 mM? 1/2x0,75-2,5 MM? 1/2x0,75-2,5 MM?
1/2 x AWG 16-14
M3.52,5 Hm 25,5 MM 1x6-25MM? 1x6-25MM? 10 MM
1xAWG 10-4 1x AWG 10-6
M8 4,5 HMm Hexagon 4 1x100-35 MM? 1x100-35 MM? 12 MM

1x AWG 8-2 1x AWG 8-2
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CeuyeHus NPOBOAHUKOB NP UCNOJIb3OBaHUU BTbIYHbIX KIeMM
C NPYXWHHbIM PEXXUMOM

B Tabnunuax HUe yKasaHbl JONyCTUMble CeYeHUs
CUNOBbIX U [OMONHUTENbHbIX Lenen ana MS132K.

= & 5 S LS

MS132-K MS132-K 1-2,5 MMm? 1-6 MM? 1-4 mm? 1x1-4 Mm? 12 MM
(BTbIYHOW peXunm) AWG 10-8 2x1-2,5MM
MS132 -K @ 3 MM 1-2,5 Mmm? 0,5-4 MM? 1/2 x 0,5-4 MmM? 1x0,5-4 MMm? 12 MM
(MPY>XUHHbBIV PeXnM) x 0,5 MM 2x0,5-2,5 MM?

CeyeHnss NPOBOAHNKOB
npu UCNonb3oBaHUn
BTbIYHbIX KIEMM

C MPYXWHHbIM PEXNUMOM

JonosHUTenbHble akceccyapbl

= : 5

SK1, HK1, HKF1
(BTbIYHOW PEeXUM)
SK1, HK1, HKF1
(NPYYXUHHbBIN PEXUM)

1-2,5 MM? 1-2,5 MM? 1- 2,5 MM? 1-1,5 mMm? 10 MM
AWG 14

2 3 MM 1-2,5 MmM? 1-2,5 MmM? 0,5-2,5 MM? 0,5-1,5 MM? 10 MM
x 0,5 MM AWG 20-14

YcTaHOBKa HOMMHANIbHOIoO TOKa ABUrartens

YeTaBKa HOMUHANbHOTO
TOKa fBuratens

3HayeHue ToKa BbIGMpaeTCs Ha LWKase ycTa-
BOK TOKa aBTOMATUYECKOro BbIKtovaTens

AN 3alUNTbl 3NTIeKTPOABUTATENS C MOMOLLbIO
OTBEPTKU, YTO NMO3BOJISIET YCTAHOBUTb BENU-
UMHY HOMUHaNIbHOrO TOKa (TOKa ycTaBKWM) le.

(<
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McnbiTaHMe Ha pacuernieHue Npu neperpysKe

Ha pucyHKe HUKe MoKasaHo UCMbiTaHne aBToOMa-
TUYECKOrO BbIK/lOYaTEeNs AJ1F 3aWMTbl SNEKTPO-
ABUraTens Ha pacuenneHune npu neperpyskxe.

1. AKKypaTHO BCTaBbTe LWIULEBYIO

WcnbiTaHne
Ha pacuenneHue oTBepTKY (HanpumMep, 0,5 x 2,5 MM)
npu neperpyske B KOHTPOJ/IbHOE OTBEpCTHE.

2.Pe3ynbTat: UCMbITaHNE CYUTAETCS NPONAEH-
HbIM, eCnun aBTOMAaTUYECKUI BbIK/IloYaTe b ana
3alnTbl aneKTpoABUraTena nepexognT B NoNo-
»eHune TRIP (MS116 nepekntoyaetcs c | Ha 0).

» —/!*

TESTD

MoBTOPHDbIN NMYCK Nocsie pacuenieHus

Mpu pacuenneHn aBTOMaTUYECKOro BblK/toYa-
Tens Ang 3awnTbl 3NIeKTpoaBuraTensa nosopoT-
HbIl MepekKtoYaTe b NepPexoanT B MOJIOXKeHNe
TRIP. KpoMe TOro, npu pacuenyjieHnm MoxeT
nofaBaTbCs crneumnanbHbin curHan (Mpu Ucnonb-
30BaHMN [OMNOMHUTENbHbIX aKCceccyapos).

—— g el
MS132-K —J MS132-K

MoBTOPHbIN NYCK (Mocne ycTpaHeHUs MPUYnNHbI
OWKNBKM) OCyLLeCTBNAETCSA HEMOCPEeACTBEHHO
nepeknoyarenem. NMepepn BKAOYEHUEM
NMOBOPOTHbIN NepeKkntoyaTesib HE06Xo[NMOo
YCTaHOBUTb B NonoxeHue O, UTo6bl Bep-

HYTb Me€XaHW3M B PeXXnUM oxupaHus. Mocne
3TOro ero MOXHo 6yfeT BKIOUNTD.
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BHOKVIpOBKa. ABTOMATUYECKOrIO BbiKJ/ilO4YaTe1a )19 3allUTbl 2/1IeKTpoABUratena

BNOKMPOBKa aBTOMATUYECKUX BblK/toUaTenen ans npusopg 6yaeTt 3a6noKNpPOBaH. YTo6bl 3aNTUTD
3aLMTbl 2IEKTPOABMUraTeNel HY)KHA ANS TOro, aBTOMATUYECKUNI BbIK/IKOYaTE b OT HECAHKLMO-
4YTO6bI UX HEMb3S 6bII0 HECAHKLMOHNPOBAHHO HMPOBAHHOIO UCMOJIb30BaHMA, 3a610KNPYINTE
;OKMPOBK& BKJIIOUNTb (HanpuMep, NPU PEMOHTHbIX pabo- NOBOPOTHbIN NepeKYaTesb C MOMOLLbIO
aBTOMATUYECKOTO Tax). NepeBennTe NOBOPOTHbIN BbIKOYATENb 3aMKa (guMameTp Ay»KKu oT 2,5 oo 4,5 MMm). Ans
:;’:’;:;:TT?" B nonoxeHue OFF. BbiTalwmTe UMANHAP M3 NOBO- 6110KMPOBKYM Nepeknovatens MS116 Heo6-
snekTpogeuraTens POTHOrO pbivara. B pesynbraTe NOBOPOTHbIN XOOWM CheumnanbHblIi akceccyap SA3.
) / A
- .
! ! |
! ! |
! | i
| | :
. ! I
| ‘
. | I
L !
i 4 |
I Q |
i £ i
I i @ I
) ! |
e e = J
B 2.5-4.5MM

@ 0.98 - 1.77 pronma

MHCTPYKLMMU NO YCTAHOBKE

|/|HCprKLI.I/IVI Mo YCTaHOBKE aBTOMAaTUYeCKOro BbiK/loYaTeNnda Ana 3alnTbl N1eKT-
poaBuraTens npencTtaBneHbl B 6ubnmnotexke ABB: https://library.abb.com

Bce kaTeropuu > O6opypoBaHune > HU3KOBONbTHOE 06opyaoBaHue > MNyckoperynupyto-
was annapartypa > ABTOMaTMUECKUME BbIKOUaTENn Ang 3aunTbl BHEKTpOp,BVIFaTeI'Iel)'I.

2D-yepTexu u 3D-Mmopenu

2D- 1 3D-yepTexn aBTOMATUYECKUX BbIKtOYATENIeN ANA 3aWNTbl INeKTPOABUraTeNIeN N aKCeccyapos
npepctaBneHbl Ha noptane ABB Cadenas:
http://abb-control-products.partcommunity.com/portal/portal/abb-control-products.
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AC

AKTUBHas MOLHOCTb
TeMnepaTypa oKpyKatLei cpefbl
DC

CoepuHeHMe No cxeMe
«TPeYrobHUK»

Kng

YactoTa

TOK NpM NoNHOMN Harpy3ke

IE3

IE4

M3K

UHepuus

M1KOBBIN TOK

cuj

KpyTAwWmMit MOMEHT Harpy3sKku

MEPS

MMS

Bbiopg N

NEMA

Wwym

Pa6ouee HanpseHne

Pene neperpysku
HoMUHanbHbIN TOK

PeaKTUBHas MOLHOCTb
CpefHeKBagpaTM4HOe 3HaYeHue

(CK3)

Knacc pacuennexus

MepeMeHHbIN TOK

MoTpeb6nsieMas afieKTpoABUraTesleM MOLHOCTb, Mpeo6pa3syeMas B MeXaHUYECKYI0 IHepruio.

TeMnepaTypa Bo3yXa Un cpefbl, B KOTOPbIX 3KCMyaTUPYeTCs UK XpaHUTca o6opyaoBaHme.

MOCTOAHHbIV TOK.

TUN NOAKIIOYEHUS SNEKTPOABUTraTEeNS, MPU KOTOPOM TOUKUN COEIMHEHNA OGMOTOK 06pa3ytoT TPeYronbHUK.
COOTHOLWEHMNE BbIXOJHON MeXaHNYeCKON MOLHOCTY U NOTPe6nsieMo 31eKTPUYECKON MOLHOCTU. 3HaYeHVe B MpoLeHTax
oTpa)kaeT 3¢pPpeKTUBHOCTb Npeobpa3oBaHms INEKTPOABUTraTENEM IIEKTPUYECKON SHEPIUN B MeXaHNYECKYIo
KonunyecTso NnepnoamnyecKnx LMKIOB B € AUHULYY BPEMEHU.

HOMMWHaNbHbIV TOK NP HOMUHAbHOM HAarpy3Ke U HOMUHANbHOM HanpseHun. Cuna Toka (B amnepax), KoTopoe 3neKTpoasuraTens
noTpe6nseT NPy HOMUHANbHOW BbIXOJHOMN MOLHOCTU.

HoMuHanbHas BKtoYatoLwas cnoco6HOCTb MPU KOPOTKOM 3aMblKaHuK,
CM. rnasy 2.2.2 «HOMMHanbHas BKYaoWas cnoco6HocTb npu K3 (1 )».

HoMuHanbHas npefenbHas OTKYaoWas CNOCO6HOCTb MPY KOPOTKOM 3aMbIKaHUK, M. rnasy 2.2.3.1 «HoMuHanbHas npepensbHas
oTKNloYatowasn cnoco6HocTb Npu K3 (I ) cornacHo M3K/EN 60947-2».

HoMuHanbHas paboyas oTKloYaloLWas CNoCO6HOCTb MPU KOPOTKOM 3aMblKaHUK, CM. rnaBy 2.2.3.2 «<HoMuHanbHas paboyas
oTKnloYaowan cnoco6HocTb Npu K3 (1 ) cornacHo M3K/EN 60947-2»,

HOMWHaNbHbIV KPAaTKOBPEMEHHbIV BblLEePXUBAEMbIN TOK, CM. rNaBy 2.2.4 «<HOMUHANbHbIN KPAaTKOBPEMEHHbI BblAEPXKMUBAEMbIV TOK (Icw)».
XapaKTepucTuka cpabaTbiBaHWA MIHOBEHHbIX pacLenmTesiell TOKOB KOPOTKOro 3aMblKaHUsi OCHOBaHa Ha HOMUHabHOM paboyeM
TOKe |, KOTOPbIN B C/lyYae aBTOMaTUUYECKOro BbiK/loYaTeNs A 3alMTbl NeKTPOABMUraTeNs CoBNajaeT C BEPXHUM 3HaYeHNeM

Anana3oHa yCTaBOK.

BbICOKMIA KNTacc aHeProapPeKTUBHOCTU OJHOCKOPOCTHbIX 3JIeKTPOABUraTesieil B COOTBETCTBUMN C Tpe6oBaHUAMMN
cTtaHpapTta M3K 60034-30.

HavBbicWNiA KNacc 3HePro3pPeKTUBHOCTU OJHOCKOPOCTHbIX 3IeKTPOABMraTe el B COOTBETCTBUM C TPe60BaHNAMYN
cTtaHpapTta MOK 60034-30 B pepgakunm 2014 roga

Me)«p,yHapo,qHa;: SNEeKTPpOoTeXHNYECKasa KOMMUccusa, exogauasn B Me)«p,yHapo,qHylo opraHmnsayuto No ctaHgapTmsayun.

CBOWCTBO Tena COMPOTUBNATLCA UBMEHEHUNIO XapPaKTEePUCTUK HE3ABUCUMO OT TOrO, MEHAETCA N1 NapaMeTp Uamn
HaxoAmTCA B COCTOAHUKM NOKOA

KpaTKOBpeMeHHbIﬁ I'IepeXO[J,HbI;I npouecc C BbICOKMMU 3HAYEHUAMU I'IOTpe6I'IReMOI'O TOKa, BOBHVIKaIOLLI,l/Iﬁ B TeyeHue
nepBbIX MUINIMCEKYHO, NPU NyCKe aN1eKTpoasuratens

CeeTousnyvawowmn guon,.

TOPMO3HO MOMEHT Ha BaJly 3NeKTPOABUraTeNs, BbI3BAHHbIN HArpy3Kon. ECI TOPMO3HON MOMEHT PaBeH WU NOYTH
paBeH HOMWHaJIbHOMY KPYTSLLEMY MOMEHTY 3/IeKTPOJBUraTe/sl, €r0 MOXHO ONPeAenTb KaK KPYTALWMUIA MOMEHT Npu
BbICOKOW Harpyske

CTaHAapT MUHVMMAasbHON 3HepProda$pGeKTUBHOCTU: MECTHbIV CTaHAapT, OnpeAensioWnii MUHUMa bHble MoKasaTenu
3HeproapPeKTUBHOCTU A5t SHepronoTpebnstowmnx nsgenuii. B EBpone tpe6osanus MEPS onsi anekTpofBuratenen
NPSAMOro NycKa COOTBETCTBYIOT TPe6OBaHMAM Kflacca sHeprosadpdeKTuBHoOCTM IE3

ABTOMaTUYECKUI BbIK/IOYaTe b 415 3alMTbl 3/IeKTPOABUraTens.

HenpuBofHOI KOHeL, 3fleKTpoaBUraTens.

HauunoHanbHas accounauns nponssoguTener anektpoo6opyposaHus (CLUA).

HexkenatenbHble NOMEXU B NepepatoLLen cpefie, KOToOpble UMET TEHAEHLMIO NCKAXaTb faHHble

HanpshxeHue (Kak npaBunno, TpexdasHoe), KOTOpoe NoAaeTCA Ha 31eKTpoABUraTenb.

YCTpONCTBO, UCMONb3yeMoe 1A NPeAoTBPalleHUs Neperpesa 31eKTPoABUraTens. MoxeT 6biTb 3IEKTPOHHbIM WU TEMNOBbIM.
ToK, NoTpe6nseMbiii 3NeKTPOABUraTeIeM NMPU MNOJTHON Harpy3Ke U HOMUHaNbHOW YacToTe BpalleHUs

MoTpe6nsemMas afieKTpoABUraTesieM MOLLHOCTb, UCMOMb3yeMas 4/t HAMarHUYMBaHWUA 3NeKTpoaBuraTens
CpefHeKBagpaTUYHOE 3HaYeHNe NepPeMeHHOro ToKa IBNISeTCS 3KBUBAIEHTOM MOCTOSIHHOIO TOKa, NPU KOTOPOM
npeo6pa3soBaHne 3NEeKTPUUYECKON SHEPTUN B TEMTOBYIO SHEPTUIO MPOUCXOAMUT C TOM XKe CKOPOCTbIO NPU 3a,aHHOM

3Ha4YyeHnn

Knacc pacuenneHus onpenenseT BpeMs nycka npu onpejeneHHoM Toke A0 cpabaTtbiBaHus pacuenutens. CyuecTByOT pasHble Knacchbl
pacuennenus, HanpuMep, 10, 20, 30 U T. A., rae knacc 30 COOTBETCTBYET Hanbosee 3aTAHYTOMY TAXKENOMY MYCKY.

HoMuHanbHoe paboyee HanpseHue, cM. rnasy 2.2.1 «<HoMuHanbHoe pabouee HanpskeHue (Ue)».







MPNNOXEHNE

HoMuHanbHas pa6oyas MOWHOCTb U TOK 3/IeKTpoABUraTenen

Hwmxe npPMBOAATCA 3HAYEHUA TOKa OANd CTaHOAPTHbIX TpeX¢a3HbIX YeTblpeXnoNCHbIX

ACUHXPOHHbIX 3NIEKTPOABUraTeNel C KOPOTKO3AMKHYTbIM POTOPOM (1500 06/MUH npwm
50 'y, 1800 06/MuH npu 60 lMy). DTV 3HAYEHUA JaHbl B KAYECTBE OPUEHTMPA U MOTYT Bapbu-
poBaTbCA B 3aBUCUMOCTM OT MPOU3BOAUTENSA SIEKTPOABUraTeNs N KOMYECTBa MOJIOCOB.
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M3K HoMUHanbHbIV TOK ABUraTenNf: CTaHAaPTHbIe 3HAaYeHUsi 0603HaYeHbI

cepbiM LBeTOM (B cooTBeTCTBMMU ¢ MIK 60947-4-1, MpunoxeHue G)
MowHocTb
3NEeKTPOABU-
ratens

220B 230B 240B 380B 400B 415B 440B 500B 660B 690B
KBT A A A A A A A A A A
0,06 0,37 035 034 021 02 019 0,18 0,16 0,13 0,12
0,09 0,54 0,52 0,50 0,32 0,3 0,29 0,26 024 0,18 0,17
0,12 0,73 0,7 067 046 044 042 039 0,32 0,24 0,23
0,18 1 1 1 0,63 06 058 053 048 0,37 0,35
0,25 1,6 1,5 1,4 09 085 082 0,74 0,68 0,551 0,49
0,37 2,0 1,9 1,8 1,2 1,1 1,1 1 088 067 0,64
0,55 2,7 2,6 2,5 1,6 1,5 1,4 1,3 1,2 091 0,87
0,75 3,5 3,3 3,2 2,0 1,9 1,8 1,7 1,5 1,15 1,1
1,1 49 47 45 28 27 26 24 22 1,7 1,6
1,5 6,6 6,3 6 3,8 3,6 3,5 3,2 2,9 2,2 2,1
2,2 89 85 81 52 49 47 43 39 29 28
3 11,8 11,3 10,8 68 65 6,3 57 5,2 4 38
4 15,7 15 144 89 85 8.2 74 68 51 4,9
5,5 20,9 20 19,2 12,1 11,5 11,1 10,1 9,2 7 6,7
7,5 28,2 27 259 16,3 155 149 136 12,4 9,3 8,9
11 39,7 38 36,4 23,2 22 21,2 193 176 13,4 128
15 53,3 51 48,9 30,5 29 28 254 23 17,8 17
18,5 63,8 61 58,5 36,8 35 337 307 28 22 21
22 75,3 72 69 43,2 41 39,5 359 33 251 24
30 100 96 92 579 55 53 48,2 44 33,5 32
37 120 115 110 69 66 64 58 53 40,8 39
45 146 140 134 84 80 77 70 64 49,1 47
55 177 169 162 102 97 93 85 78 59,6 57
75 240 230 220 139 132 127 116 106 81 77
90 291 278 266 168 160 154 140 128 97 93
110 355 340 326 205 195 188 171 156 118 113
132 418 400 383 242 230 222 202 184 140 134
160 509 487 467 295 280 270 245 224 169 162
200 637 609 584 368 350 337 307 280 212 203
250 782 748 717 453 430 414 377 344 261 250
315 983 940 901 568 540 520 473 432 327 313
355 1109 1061 1017 642 610 588 535 488 370 354
400 1255 1200 1150 726 690 665 605 552 418 400
500 1545 1478 1416 895 850 819 745 680 515 493
560 1727 1652 1583 1000 950 916 832 760 576 551
630 1928 1844 1767 1116 1060 1022 929 848 643 615
710 2164 2070 1984 1253 1190 1147 1043 952 721 690
800 2446 2340 2243 1417 1346 1297 1179 1076 815 780
900 2760 2640 2530 1598 1518 1463 1330 1214 920 880
1000 3042 2910 2789 1761 1673 1613 1466 1339 1014 970

UL/CSA HoMMHanbHbIV TOK 3neKTpoasurarens: 1 u 3 ¢pasbl
(B cooTBeTcTBUM c UL 60947-4-1A)
MowHocTb
3N1eKTpoO-
Asurarens
120B 200B 200B 208B 208B 220- 220- 380- 440- 550-
ofHO- OfHO- Tpex- ofHo- Tpex- 240B 240B 415B 480B 600B
¢as3H. da3H. dasH. da3H. ¢dasH.
OfHO- Tpex- Tpex- Tpex- Tpex-
¢asH. dasH. ¢Pa3H. PpasH. dasH.
n.c. A A A A A A A A A A
1/10 3 —_ —_ —_ —_ 1,5 —_ —_ —_ —_
1/8 3,8 — — — — 1,9 — — — —
1/6 4,4 2,5 — 2,4 — 2,2 — — — —
1/4 5,8 3,3 — 3,2 — 2,9 — — — —
1/3 7,2 4,1 — 4 — 3,6 — — — —
1/2 9,8 5,6 2,5 5,4 2,4 4,9 2,2 1,3 1,1 0,9
3/4 13,8 7,9 3,7 7,6 3,5 6,9 3,2 1,8 1,6 1,3
1 16 92 48 88 46 8 42 23 21 1,7
1-1/2 20 11,5 6,9 11 6,6 10 6 3,3 3 2,4
2 24 13,8 78 13,2 7,5 12 68 43 34 27
3 34 19,6 11 18,7 10,6 17 9,6 6,1 4,8 3,9
5 56 32,2 17,5 30,8 16,7 28 15,2 9,7 7,6 6,1
7-1/2 80 46 25,3 44 24,2 40 22 14 11 9
10 100 57,5 32,2 55 30,8 50 28 18 14 11
15 135 — 48,3 — 46,2 68 42 27 21 17
20 — — 62,1 — 594 88 54 34 27 22
25 — — 78,2 — 74,8 110 68 44 34 27
30 — — 92 — 88 136 80 51 40 32
40 — — 120 — 114 176 104 66 52 41
50 — — 150 — 143 216 130 83 65 52
60 —_ —_ 177 —_ 169 —_ 154 103 77 62
75 — — 221 — 211 — 192 128 96 7
100 —_ —_ 285 —_ 273 —_ 248 165 124 99
125 — — 359 — 343 — 312 208 156 125
150 — — 414 — 396 — 360 240 180 144
200 — — 552 — 528 — 480 320 240 192
250 — — — — — — 604 403 302 242
300 —_ —_ —_ —_ —_ —_ 722 482 361 289
350 — — — — — — 828 560 414 336
400 — — — — — — 954 636 477 382
450 —_ —_ —_ —_ —_ — 1030 —_ 515 412
500 — — — — — — 1180 786 590 472
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ABTOMATUYECKUE BbIKNIOYATEIN MS

HoMuHanbHble NpepenbHblie 3HaYeHUA 3HeproadGeKTUBHOCTU, onpepeneHHble B M3K 60034-30-1:2014

(3TanoHHble 3HayeHus npu 50 My, OCHOBaHHbIE HA MeTofax UCMbITaHUM cornacHo M3K 60034-2-1:2014).

BbixogHas IE1 IE2 IE3 IE4
MOLLHOCTb CTaHpapTHas 3Heproa$¢GpeKTUBHOCTb BbicoKasi 3Hepro3¢$p¢$peKTUBHOCTb SHeprosa¢ppeKTUBHOCTb Knacca DHeproap¢PeKTUBHOCTb KNacca cynep-
npeMmym npeMuym

KBT 2 4 6 8 2 4 6 8 2 4 6 8 2 4 6 8
nonioca MoJiloca MNoJiloCOB MOMIOCOB MOMIOCA MOJOCa MOJIIOCOB MOJIIOCOB  MOJI0CAa  MOMIoCa MOMIOCOB MOJIIOCOB  MOJMioca MoJoca NonlocoB NOMOCOB

0,12 45,0 50,0 38,3 31,0 53,6 59,1 50,6 39,8 60,8 64,8 57,7 50,7 66,5 69,8 64,9 62,3
0,18 52,8 57,0 45,5 38,0 60,4 64,7 56,6 45,9 65,9 69,9 63,9 58,7 70,8 74,7 70,1 67,2
0,20 54,6 58,5 47,6 39,7 61,9 65,9 58,2 47,4 67,2 71,1 65,4 60,6 71,9 75,8 71,4 68,4
0,25 58,2 61,5 52,1 43,4 64,8 68,5 61,6 50,6 69,7 73,5 68,6 64,1 74,3 779 74,1 70,8
0,37 63,9 66,0 59,7 49,7 69,5 72,7 67,6 56,1 73,8 77,3 73,5 69,3 78,1 81,1 78,0 74,3
0,40 64,9 66,8 61,1 50,9 70,4 73,5 68,8 57,2 74,6 78,0 74,4 70,1 78,9 81,7 78,7 74,9
0,55 69,0 70,0 65,8 56,1 74,1 77,1 73,1 61,7 77,8 80,8 77,2 73,0 81,5 83,9 80,9 77,0
0,75 72,1 72,1 70,0 61,2 77,4 79,6 75,9 66,2 80,7 82,5 78,9 75,0 83,5 85,7 82,7 78,4
1,1 75,0 75,0 72,9 66,5 79,6 81,4 78,1 70,8 82,7 84,1 81,0 77,7 85,2 87,2 84,5 80,8
1,5 77,2 77,2 75,2 70,2 81,3 82,8 79,8 74,1 84,2 85,3 82,5 79,7 86,5 88,2 85,9 82,6
2,2 79,7 79,7 77,7 74,2 83,2 84,3 81,8 77,6 85,9 86,7 84,3 81,9 88,0 89,5 87,4 84,5
3 81,5 81,5 79,7 77,0 84,6 85,5 83,3 80,0 87,1 87,7 85,6 83,5 89,1 90,4 88,6 85,9
4 83,1 83,1 81,4 79,2 85,8 86,6 84,6 81,9 88,1 88,6 86,8 84,8 90,0 91,1 89,5 87,1
5,5 84,7 84,7 93,1 81,4 87,0 87,7 86,0 83,8 89,2 89,6 88,0 86,2 90,9 91,9 90,5 88,3
7,5 86,0 86,0 84,7 83,1 88,1 88,7 87,2 85,3 90,1 90,4 89,1 87,3 91,7 92,6 91,3 89,3
11 87,6 87,6 86,4 85,0 89,4 89,8 88,7 86,9 91,2 91,4 90,3 88,6 92,6 93,3 92,3 90,4
15 88,7 88,7 87,7 86,2 90,3 90,6 89,7 88,0 91,9 92,1 91,2 89,6 93,3 93,9 92,9 91,2
18,5 89,3 89,3 88,6 86,9 90,9 91,2 90,4 88,6 82,4 92,6 91,7 90,1 93,7 94,2 93,4 91,7
22 89,9 89,9 89,2 87,4 91,3 91,6 90,9 89,1 92,7 93,0 92,2 90,6 94,0 94,5 93,7 92,1
30 90,7 90,7 90,2 88,3 92,0 92,3 91,7 89,8 93,3 93,6 92,9 91,3 94,5 94,9 94,2 92,7
37 91,2 91,2 90,8 88,8 92,5 92,7 92,2 90,3 93,7 93,9 93,3 91,8 94,8 95,2 94,5 93,1
45 91,7 91,7 91,4 89,2 92,9 93,1 92,7 90,7 94,0 94,2 93,7 92,2 95,0 95,4 94,8 93,4
55 92,1 92,1 91,9 89,7 93,2 93,5 93,1 91,0 94,3 94,6 94,1 92,5 95,3 95,7 95,1 93,7
75 92,7 92,7 92,6 90,3 93,8 94,0 93,7 91,6 94,7 95,0 94,6 93,1 95,6 96,0 95,4 94,2
90 93,0 93,0 92,9 90,7 94,1 94,2 94,0 91,9 95,0 95,2 94,9 93,4 95,8 96,1 95,6 94,4
110 93,3 93,3 93,3 91,1 94,3 94,5 94,3 92,3 95,2 95,4 95,1 93,7 96,0 96,3 95,8 94,7
132 93,5 93,5 93,5 91,5 94,6 94,7 94,6 92,6 95,4 95,6 95,4 94,0 96,2 96,4 96,0 94,9
160 93,8 93,8 93,8 91,9 94,8 94,9 94,8 93,0 95,6 95,8 95,6 94,3 96,3 96,6 96,2 95,1
200 94,0 94,0 94,0 92,5 95,0 95,1 95,0 93,5 95,8 96,0 95,8 94,6 96,5 96,7 96,3 95,4
250 94,0 94,0 94,0 92,5 95,0 95,1 95,0 93,5 95,8 96,0 95,8 94,6 96,5 96,7 96,5 95,4
315 94,0 94,0 94,0 92,5 95,0 95,1 95,0 93,5 95,8 96,0 95,8 94,6 96,5 96,7 96,6 95,4
355 94,0 94,0 94,0 92,5 95,0 95,1 95,0 93,5 95,8 96,0 95,8 94,6 96,5 96,7 96,6 95,4
400 94,0 94,0 94,0 92,5 95,0 95,1 95,0 93,5 95,8 96,0 95,8 94,6 96,5 96,7 96,6 95,4
450 94,0 94,0 94,0 92,5 95,0 95,1 95,0 93,5 95,8 96,0 95,8 94,6 96,5 96,7 96,6 95,4







Halln KOHTaKTbI

Poccumnckasa ®epgepaums

117292, MocKBa,
HaxnmoBsckni np., 58
Ten.: +7 (495) 777 2220
dakc: +7 (495) 777 2221

194044, CaHkT-leTepbypr,
yn. FenbcnHrédopcckas, 2A
Ten.: +7 (812) 332 9900
dakc:+7 (812) 332 9901

400005, Bonrorpag,
np. JleHnHa, 86, od. 315
Ten.: +7 (8442) 243 700
dakc: +7 (8442) 243 700

394006, BopoHe,

yn. Ceo6ogpl, 73, od. 303
Ten.: +7 (473) 250 5345
dakc: +7 (473) 250 5345

620100, EkaTepuHbypr,

CubunpcKkmin TpakT, 12/7 od. 507

Ten.: +7(343) 3511135
dakc: +7 (343) 3511145

664033, NpKyTCK,

yn. JlepMOHTOBa, 257, od. 315
Ten.: +7 (3952) 56 2200

new.abb.com/ru

dakc: +7 (3952) 56 2202
420061, Ka3aHb,

yn. H. Epwosa, 1a, od. 770, 772
Ten.: +7 (843) 570 66 73

dakc: +7 (843) 570 66 74

350049, KpacHogap,

yn. KpacHbix MapTr3saH, 218
Ten.: +7 (861) 221 1673
dakc: +7 (861) 2211610

660135, KpacHospcK,

yn. BanetHas, 5, cTp. 1, od. 512
Ten.: +7 (391) 249 6399

dakc: +7 (391) 249 6399

603006, HmkH1M HoBropog,

yn. KoBanuxmHckas, A.8, oduc 611

Ten.: +7(831) 275 8222
dakc: + 7 (831) 275 8223

630073, HoBocMbMpCK,

np. Kapna Mapkca, 47/2, od. 503

Ten.: +7(383) 227 82 00
dakc: +7 (383) 227 82 00

614077, MNepMb,

yn. Apkaams Mangapa, 8 b, od.401

KOHTaKTHbIV LEHTP 06CNy»XMBaHMs KNeHTos ABB B Poccum

BecnnatHbI 3BoHOK: 8 800 500 222 0
e-mail: contact.center@ru.abb.com

Ten.: +7 (342) 2111191
dakc: +7 (342) 211 1192
344065, PocTtoB-Ha-[1oHYy,

yn. 50-neTna Poctcensmalua, 1/52

Ten.: +7 (863) 268 9009
dakc: +7 (863) 268 9009

443013, CaMapa,

MOCKOBCKOe Wocce, 4 A, cTp. 2
Ten.: +7 (846) 269 6010

dakc: +7 (846) 269 6010

450077, Yoa,

yn. MeHpeneesa, 134/7,
bLL Tepputopms 3000
Ten.: +7 (347) 216 5050
dakc: +7 (347) 216 5050

680030, XabapoBcK,

yn. MocTbiwesa, 22A, od. 307
Ten.: +7 (4212) 400 899
dakc:+7 (4212) 400 899

428032, Yebokcapsl,
Mnowagb PeyHmkos, 3
Ten.: + 7 (835) 222 0722
dakKc.: +7 (835) 222 0722
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