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MpeaucnoBue

EBpasuiickuii COBET No cTaHaapTusauuu, metponorum u ceptudukauum (EACC) npeacraenset coboi
pernoHansHoe oObeaMHEHWE HauWOHamnbHbIX OPraHoB MO CTaHgapTM3auuum rocyaapcTB, BXOASLUMX B
CoapyxectBo HesaBucumbix Mocyaapcts. B ganbHenuem Bo3MOXHO BCTynneHue 8 EACC HauMoOHanbHbIX
OpraHoB Mo cTaHaapTU3aumu apyrux rocyaapcTs.

Llenn, OCHOBHble NPUHLUWUMLI U OCHOBHOM MNOPAAOK NPOBEAEHUs1 paboT MO MEXrocynapCTBEHHOW
ctaHpaptusaumm ycraHoBneHsl OCT 1.0-2015 «MexrocyaapcTBeHHas cucteMa craHgaptu3auuu.
OcHoBHble nonoxeHuay n MOCT 1.2-2015 «MexrocygapcTBeHHas cucrema craHgaprtusauyun. CtaHaapTtbl
MEXroCyaapCTBEHHbIe, NpaBuna M pekoMEeHAauuMu N0 MEeXroCyAapCTBEHHOW craHpaapTusauuu. Mopsagok
paspaboTku, NPUHATUS, OOHOBNEHUS U OTMEHbI»

CBegeHus o ctaHgapTe

1 MOATOTOBNEH PecnybnmkaHCKMM rocygapCTBeHHbIM npeanpusTueM «KasaxctaHCkuit MHCTUTYT
METPONOrMmn»

2 BHECEH KomUTEeTOM TEXHMYECKOro perynupoBaHus u metTponorun MuHuctepcrea no MHBECTULIMAM
n passutuo Pecnybnuku KazaxcraH

3 NPUHAT EBpa3suiickuMm COBETOM MO CTaHAAPTM3aLmMKn, METPONOruK u cepTudpukaumum no pesynbratam
ronocoBaHus B AIC MI'C (npoTokonom oT 27 oktsbpsa 2015 r. Ne 81-I1)

3a npuHATUE NPOronocoBarnu:

KpaTkoe HaumeHoBaHWe CTpaHbl Kog cTpaHbl CokpalleHHoe HaMMeHOBaHuWe
no MK (MCO 3166) 004—97 no MK (MCO 3166) 004—97 HaUWMOHAaNLHOro opraHa no craHgapTM3aumu
ApMeHus AM MwuHakoHOMMKK Pecnybnuku Apmenus
Benapycb BY Foccrangapt Pecnybnukn Benapych
KasaxcraH Kz Foccrangapt Pecnybnukun KasaxcraH
KbipreiacTaH KG Kbipreiactangapt
TagKukucTaH TJ Tapxukcrangapt

4 Hacrosawumi cTtaHaapT MAEHTUYEH MexayHapogHomy craHgapty |IEC-60947-4-1-2009 «Annapatypa
KOMMYTaUWOHHAs M MexXaHu3Mbl YNpaBneHWs HU3KOBOINbTHble. YacTb 4-1. KoHTakTopbl M nyckaTenm
anekTpoaBuratenein. SnekTpoMexaHn4eckne KOHTaKToOpbl U NyckaTenu aneKkTpoaBuraTeneny.

MexayHapoaHbin ctanaapt |IEC 60947-4-1 Gbin noarotoBneH nogkomutetom 17B: HuskoBonbTHaA
KOMMYTaUMOHHaA annapatypa W annapatypa ynpasneHus, 17-ro TexHudeckoro komuteta |EC:
KommyTauuoHHas annapaTypa v annapatypa yrnpaereHus.

MepeBoa C aHrNUMCKOrO si3bika (en).

B pasgene «HopmaTuBHble CCbISIKM» W TEKCTe CTaHAapTa CCbIKM Ha MEXAYHapoAHble CTaHfapThbl
aKTyanu3upoBaHbl.

CTteneHb COOTBETCTBUA — uaeHTu4YHas (IDT).

5 BBEJJEH BIMNEPBbIE

UHebopmauyusa o esederuu 8 delicmesue (npexpawieHuu delicmeusi) HACMoAWE20 cmaHdapma U U3MEHeHUL
K Hemy Ha meppumopuu yKasaHHbIX ebiue eocydapcmes ryOruKyemes 8 yKasamensx HayUOHallbHbIX
(eocy@apcmeeHHbIx) cmaHOapmos, u3dasaemMbiXx 6 3mux eocydapcmeax, a makke e cemu VIHmepHem Ha
calimax coomeememeyouux HayUOHalbHbIX 0p2aHoe 1o cmaHdapmu3ayuu.

B cnyyae nepecmompa, U3MEHEeHus unu OMMEHbl Hacmosweao cmaHOapma coomsememeyrouas
uHebopmauua makxe 6ydem onybnuxkosaHa e cemu ViHmepHem Ha catime MexeocydapcmeeHHO20 cosema
no cmaHdapmusayuu, Mempornoeauu u cepmuchukayuu 8 kamanoee «MexaocydapcmeeHHbie cmaHlapmbi»

MckniountensHoe npaBo oduuManbHoOro onybnukoBaHUs HACTOSILLEro CTaHaapTa Ha TeppuTopum
yKasaHHbIX Bbllle [OCYAApPCTB  MPUHAANEXUT  HaUMOHamNbHbIM  (TOCYAAPCTBEHHLIM)  OpraHam no
cTaHaapTM3auuu 3TUX rocyaapcTs.
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MEXIFOCYOAPCTBEHHBIN CTAHAQOAPT

Annapatypa KOMMyTaLWOHHasA U MeXaHU3Mbl yrpaBneHus
HU3KOBOJSIbTHbIE. YacTb 4-1.
KoHTaKkTOpbl U NycKaTenu anekrpoaBurarenen.
ANEKTPOMEXAHUYECKUE KOHTAKTOF:bI n NYCKATENMU
ANEKTPOOABUIATENEU

Low-voltage switchgear and control-gear. Part 4-1. Contractors and motor-
starters. Electromechanical contactors and motor-starters

Nara BBegeHuA -
1 ObnacTb NPMMEHEeHUA U uenb
1.1 O6nacTb NpUMeHeHus

HacToswmin ctanaapT pacnpocTpaHaeTcs Ha Tunbl 060pyAOBaHNA, NEPEUNCTEHHbIE
B 1.1.1 n 1.1.2, rnaBHble KOHTaKTbl KOTOPOro npegHasHauYeHbl ANs COeAuHEeHUA C
KOHTYpamKn, HOMMHaNbHOE HanpsbkeHne KoTopbiX He npesbiwaetr 1 000 B nepemeHHOro
Toka unn 1 500 B nocrosHHOro TOKA.

Myckatenu w/unu KOHTaKkTOpbl B HAaCTOsILLEM CTaHAapTe He npeaHasHadveHbl Ans
MpepbIBaHNA TOKOB KOPOTKOTO 3amblkaHus. COOTBETCTByHOLLAa 3awmta OT KOPOTKOro
3aMblkaHnsa (cM. 9.3.4) fLoSmKHaA OCYLLECTBMSTLCS YaCTbio YCTAHOBKM, HO HE 0bsi3aTenbHO
KOHTaKTOPOM MK MycKkaTenem.

Hacroswun ctaHaapT cogepxuT TpeboaHns:

— K KOHTakTOpam, CBsi3aHHbIM C YCTPOWCTBaMMW 3aliUTbl OT MNEPErpysku u/mnm
KOPOTKOro 3aMblKaHUs;

— K nycKkaTensM, CBA3aHHbIM C OTAENbHbIMU YCTPOWCTBaMU 3aLUUTbI OT KOPOTKOMO
3aMblkaHUsA WWNM ¢ OTAENbHBIMW YCTPOMCTBAMU 3alyUTbl OT KOPOTKOro 3aMblkaHusa
WHTErpMpoOBaHHbIMU YCTPONCTBAMM 3aLLUMUTBI OT NEPErPY3KY;

— K KOHTaKTOpam unu nyckarensiM, CKOMOMHMPOBaHHLIM, NMPY YKa3aHHbIX YCroBUSX,
C ux COBCTBEHHbIMW YCTPOMCTBAMM 3alyUTbl OT KOPOTKOrO 3amblkaHus. Takue
KOMOUHauun, Hanpumep, KOMOMHMPOBaHHbIE nyckatenyu Unv 3awyméHHbIe MyckaTenw,
paccmaTpuBaloTCS Kak OfMH annapar.

Ona  aBTOMatUM4ecKnx  BbIKMKOYATENEN U KOMOVMHauuM C  nnaBKUMK
NPeaoxXpaHUTENSMK, MUCMONb3yEMbIX B KauyecTBe YCTPOWCTB 3aluTbl OT KOPOTKOro
3aMblkaHUsi B KOMOWHMPOBAHHbIX MyckaTensx W B 3alUMLLUEHHbIX MyCKaTensix,
npumensitotcs TpebosaHus IEC 60947-2 n IEC 60947-3.

Hacrosimn craHaapT pacnpocTpaHsaeTca Ha annapatbl, ykasaHHbIe HUXe.

1.1.1 KoHTakTOpbl NOCTOSIHHOTO U NEPEeMEHHOro ToKa

KOHTaKTOpbl NOCTOSIHHOrO M NEPEMEHHOT0 TOKa, NPeAHa3Ha4YeHHbIe ANS 3aMbIKaHWS
N pasMbIKaHNA SNEKTPUYECKUX Lienen, a B KoMBuHaumm ¢ noaxoaawmmm pene (cm. 1.1.2),
ANA 3aWUTLI 3TUX LiENen OT BO3MOXHbIX paboumnx neperpysok.

U3paHue odpuumansHoe
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MpumeyaHue — KOHTAKTOPbI, KOMOUHUPYEMBIE C COOTBETCTBYIOLMMU Pene, U NPEeAHAa3HAYEeHHbIE
ANS 3alMTbl OT KOPOTKUX 3aMbIKaHWii, JOIDKHLI JONONHUTENbLHO OTBEYaTh TpebosaHuam |IEC 60947-2 k
aBTOMATUYECKUM BbIKNIOYATENSM.

Hacrosawmii  craHgaptT Tawke pacnpocTpaHAeTCs Ha  opraHbl  ynpaBneHus
KOHTAKTOPHbIX PEeNieé W KOHTaKTbl, YMPaBSOWME WUCKIOYUTENBHO LENbl  KaTyLUKK
KOHTaKTOpa.

KOHTaKTOpbI UK MycKaTenm ¢ 3MeKTPOMarHUTOM 3NEKTPOHHOTO YNPaBneHus Takke
noAnagaroT nog AeNCTBME HaCTOSILLEro cTaHaapTa

1.1.2 MyckaTtenu aneKTrpoaBurarens NepeMeHHoOro Toka

Pene neperpyskm pna nyckatenen, B TOM 4uCne NOMyNpOBOAHUKOBLIE C
pacWmMpeHHbIMU PYHKLMAMU nnv 6e3 Hux cornacHo NpuUnoXeHuto H, AormkHbl oTBeYaTh
TpeboBaHUsAM HaCTOsALLEro cTaHaapTa.

1.1.2.1 TMyckatenu nepeMeHHOro Toka ANs NPSAMOro HEMOCPEeACTBEHHOro nycka (c
MOMHbLIM HaNPsPKeHUeM)

MyckaTenu, npegHa3HayeHHbIe AN Nycka ABUraTens, pasroHa ero 4o HOMUHasbHOM
CKOPOCTW, 3alUUTbl ABUraTens U NOAKIOYEHHBIX K HEMY Lienen OT pabounx neperpysok u
OTKMIOYEHMS NUTaHUA ABUraTens.

HacToswumn craHaapT pacnpoCTpaHAETCs Takke Ha peBepCuBHbIE NycKaTenu.

1.1.2.2 lNyckaTenn NnepemMeHHOro Toka Ha NOHWKEHHOM HanpsXeHnn

MyckaTenu nepeMeHHOro Toka Ha MOHWKEHHOM HanpsXeHuW, NnpeaHa3HayYeHHbIe Ans
nycka ABuraTtens, €ro pasroHa A0 HOMMHAanbHOM CKOPOCTW NyTeM nojavn CeTeBoro
HanpsPKeHUs Ha BbIBOAbI ABUraTens yepes bonee 4yeMm ogHy CTyneHb NPUCOeAVHEHUS Nnu
MOCTENEHHOTO TMOBLILUEHUS] HAanpPsiKEHWs,, MOAABaeMOro Ha BbIBOAbI, ANA  3aWMTbI
ABuratens v MOAKIIOYEHHbIX K HeMy uenen oT paboumx neperpysok M OTKNIOYEHWA
nuTaHWA gBuratens.

Ansa ynpaeneHus nocnegoeatenbHbIMU cpabaTbiBaHUSMU NPU Nepexofie OT OJHOro
aTana K ApyromMy MOryT NpeaycmaTpuBaTbCA aBTOMAaTUYEcKue nepekmoyarenu. Takue
repeksoYaTeny MoryT BbINOSNHATHCA, HanNpUMep, Kak KOHTaKTOPHbIE pene C BblAEPXKKOM
BPEMEHM WM JIOTUHECKUE SNEKTPUYECKUE pene C HOPMUPYEMOWN BbIAEPXKKOW BPEMEHM,
MWHMMarnbHble pacUenUTenn Toka WNM aBTOMaTUYECKUE PEerynaTopbl YCKOPEHUS (CM.
5.10).

1.1.2.2.1 MNyckartenu co cxemoun 3Be3aa-TPEeyronbHNK

MyckaTenun €O cxeMOW 3Be3da-TPeyroflbHUK, NpeaHas3HavYeHHble pAns  nycka
TpexdasHoro asuraTtens B coeguHeHUN 3Be3a0M, obecneveHn ero HenpepbiBHOM paboThl
B COEAVHEHUN TPEYronbHUKOM, 3aliMTbl ABUraTens U MOAKMIOYEHHbIX K HEMY Lener ot
paboumx Neperpy3ok U OTKIMHYEHUS MUTaHWA ABUraTens.

Myckatenn cO CxeMOW 3BE3Aa-TPEYroflbHUK, COOTBETCTBYHOLLME HACTOSALLEMY
CTaHZapTy, He NpeaHa3HayveHbl ANA GbICTPOro peBepCcMpoBaHnS ABUraTens u nosTtoMy He
MOTYT NpUMeHaTbCA B kateropun AC-4.

MpumeyaHne — B coeaMHeHun 3Be3JOW TOK B CETU M BPALLAIOWMIA MOMEHT [ABurarens
npuGM3NTENLHO BTPOE MEHbLUE, YEM B COGAMHEHUM TPEYronbHWUKOM. M03TOMY nyckaTenm CO CXeMoi
3BE34a-TPEYrofibHUK UCMONb3YIOT, Korga Heob6xoauMo OrpaHuynTb OOYCNOBMEHHbIV MYCKOM MUKOBLIA TOK
WnW U3-3a NPUBOAKMMOIO MEXaHM3Ma BPALLAIOWMI MOMEHT Npu nycke. TUNWYHbIE KPUBbLIE MYCKOBOTO TOKA,
MyCKOBOrO BpALLAIOLLEr0o MOMEHTa JBUraTenss U MOMEHTa CONpOTUBMEHUS NPUBOAUMOIO MexaHu3ma
npeacrasneHbl Ha pucyHke 1.

1.1.2.2.2 [AByxcTyneH4aTble aBTOTpaHCcopMaTopHbIe NyckaTenm
[JByxcTyneHyatble aBTOTPaHCOPMATOPHbIE MNyckaTenu, npejHasHavYeHHble Ans
nycka M YCKOPEHUS aCUHXPOHHOIO ABUraTens NepemMeHHOro Toka M3 COCTOSIHUA MOKOSA C

2
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YMEHbLUEHHEIM KPYTALWMM MOMEHTOM [0 HOPManbHOW CKOpOCTM U ans obecneveHus
CpencTBa 3alMTbl ABUraTens 1 ero CBsi3aHHbIX KOHTYPOB OT paboumnx neperpysok, a Takke
L5 OTKIFOMEHWS MUTaHWS OT LBUraTens.

OTOT CTaHAAPT NPUMEHSIETCA K aBTOTPaHCHOPMAaTOpaMm, KOTOPbIE SIBMISKOTCS 4acTbo
ryckaTens WIM KOTOpble COCTaBnsAT GnoK, cneuvansHo paspaboTaHHbIi  And
COEOVHEHMS C MyckaTenem.

ABTOTpaHChOPMaTOPHbIE NyckaTeny GonbLe YeM C ABYMS CTYMEHSIMU HE OXBayeHbl
3TVUM CTaHAapPTOM.

ABTOTPaHCHOPMaTOPHLIE  NyCKaTenW, paccMarpuBaembie B 3TOM CTaHaapTe, He
npefHasHaveHbl ANA TOMYKOBOMO pexuMa unn BbiCTporo pesepca ABurartenein u,
cnepfoBaTensHo, KaTeropms nernons3osaHua AC-4 He npuMeHsieTcs.

MpumMeyaHne - B nyckoBOW NO3ULUUM, NUHENHbIA TOK W KPYTALWMIA MOMEHT ABUraTens,
OTHOCALLMIACA K MYCKY ABUraTens ¢ HOMWHAINbHLIM HaMpPsXEHUEM, YMEHbLLAIOTCA MPUBMU3UTENbHO — Kak
KBagpat OTHOLUEHUSA (nyckoBoe Hanps>xeHue):(HoMUHamnbLHoe HanpsikeHue). Moatomy

aBTOTPaHCGOPMATOPHLIE MycKaTesn UCMONb3YTCA Torga, koraa 6pocok Toka M3-3a mycka AOIDKEH ObiTb
orpaHuyeH, unu Koraa NPUBOAUMBIN MeXaHn3M TpeByeT OrpaHNYeHHOro KPYTSLLEro MOMEHTa Ansi 3anycka.
Ha pucyHke 2 nokasaHbl TUNWYHbIE KPUBbIE MYCKOBOrO TOKA, MYCKOBOIO KPYTSILLETO MOMEHTa ABUraTens u
KpYTSILLEro MOMEHTa NMPMBOAMMOTO MeXaHM3Ma.

1.1.2.3 PeocTaTHble pOTOpPHbIE NycKaTenn

Myckatenn, npegHasHayYeHHble ANs Mycka acCUHXPOHHOrO ABurarens ¢ (asHbiM
POTOPOM MyTEM OTCEYKW COMPOTUBIEHWN, NPEABapPUTENBHO BBEAEHHLIX B LIEMb pOTOPA,
ANS 3aWwuThl ABUraTens ot pabounx neperpysok 1 OTKIIOYEHUS NMUTaHWS ABUraTensi.

Y acuHXpOHHbIX Apuratened ¢ dasHbIM POTOPOM MaKCUManbHOE HanpspkeHve
MEXAY KOHTAKTHbIMW KOMbLAMM MPW PasOMKHYTOW LEnM He AOMMKHO MpeBbiwars
YOBOEHHOrO HOMWHAIBHOMO HAarpshkeHWs MO M3ONALMM KOMMYTALMOHHBIX annapaTos,
BKMHOYEHHbIX B POTOPHYHO Lenb (cM. 5.3.1.1.2).

MpumeyaHue — [laHHOe TpeGOBAHWE OCHOBAHO HA MEHBLLIEM 3HAYEHUN BNEKTPUHECKMUX HArpy30K
B POTOPE, YEM B CTATOPE, W HA NX KPATKOBPEMEHHOCTH.

Hactoswmn craHpapT pacnpocTpaHseTcs Takke Ha nyckatenu ¢ AByMS
HamnpasneHNsMM BpaLLEHWUsi, KOrga COEAUHEHUS MEPEKIIoYaloTCH NMpPU OCTaHOBMNEHHOM
asuratene (cMm. 5.3.5.5). MNpwn ocywectBneHUN pyHKLMIA, NpeaycMmaTpmBatoLLmx NOBTOPHO-
KpaTKOBPEMEHHbIE  BKMHOYEHUSS W TOPMOXEHWE MPOTUBOTOKOM, MPEeAbABSAOTCA
LOMNONHWTENbHBbIE TpeboBaHWs, YTO AOIMKHO ObiTb COrNacoBaHO MEXAY M3rOTOBUTENEM U
notpebutenem.

Hacroswmin craHgapT AeUCTBUTENEH AN PesMCTopoB, COCTaBNSIOWMUX YacTb
nyckatens wnu obpasylowmx ysen, cneuyuanbHO pacCyMTaHHbIA Ha CcoeAuHEeHue ¢
nyckaTenem.

1.2 OrpaHuyeHus

B ofnacTb pacnpocTpaHeHUs HacTOALEero CTaHAapTa He BXOAST:

- MycKkaTenu NocTosHHOIO TOKa;

- NycKaTenu Co CXEMOA 3Be3Aa-TPeyrofbHWK, paccunTaHHble Ha ANUTENbHY0 patoTy
B MyCcKoBOWM no3nymm, peocTaTHble pOTOPHbIE u ABYXCTYreH4aTble
aBTOTpaHcGOpMaTopHbIE MyckaTenu;

- acMMMETPWYHble peocTaTHble POTOpHble MyckaTenu, T. €. C pasnuyHbIMK
COMPOTUBMEHNSIMU B pasHbIX dasax;
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- YCTPOWCTBA, NpefHasHavyeHHble He TOMbKO AMA nycka, HO U ANSA perynupoBaHus
CKOPOCTY;

- XXMAKOCTHbIE U XNLKOCTHO-NapOoBbIe NyckaTenu,

- MONYyNPOBOAHNKOBBIE KOHTAKTOPbI U MycKaTenu, cogepxallue nonynpoBoiHUKOBLIE
KINOYM B rMaBHOM Lenu;

- peoCTaTHbIE CTaTOPHbIE NycKaTenu;

- KOHTaKTOpPbI M NycKaTenn crneunanbHOro HasHauYeHnst,

- BCMOMOraTtenbHble KOHTaKTbl KOHTaKTOPOB W KOHTAKTbl KOHTaKTOPHLIX pene,
KoTOpble paccmarpusarotcs B IEC 60947-5-1.

1.3 Uenb

Llenbto HacTosLero ctaHaapTa SBNgeTcs yCTaHOBMNEHMWE:

a) XapaKTepWCTVMK KOHTaKTOpPOB W MyckaTenen, a Takke KOMIMMEKTYHLero
obopyaoBaHus;

b) TpeboBarHnn, KOTOPLIM AOIMKHEI YAOBIETBOPATE KOHTAKTOPbI U NyCKaTenu no:

1) nx cpabaTbiBaHWIO U DYHKLIMOHNPOBAHWIO;

2) 3NeKTPOM3ONALMOHHBIM CBONCTBAM;

3) cTenenun 3awmTbl, obecnevnsaemMort 06004KOM (ECNN YMECTHO);

4) KOHCTPYKLMK;

C) WCMbITaHWK, BbINOMNHAEMbIX ANA  MNOATBEPKAEHUS  COOTBETCTBUS  OTUM
TpebosaHUsAM;

d) nHdopmaumK, koTopas AOorKHaA NPEefoCTaBNATLCA COBMECTHO C annapartaMm unm
ykasbiBaTbCs B NyOnvKaLumsax narotoButens.

2 HopmaTtuBHbI€e CCbISNTKN

Ons npymeHeHUsa HacTOAWEro crtaHgapTa HeobxoAuMbl Crnepyltolme CCbINOYHbIe
HOPMaTWBHbIE AOKYMEHTbl. [N AaTtmpoBaHHbIX CCbINIOK MPUMEHSIOT TOMbKO yKasaHHOe
N34aHNE CCbINOYHOTO AOKYMEHTa, ANA HeAaTMPOBaHHBIX CChINIOK NMPUMEHSIOT nocnegHee
n3gaHue CCbINOYHOro AOKyMeHTa (BKIoYas ero usaMeHeHus).

ISO 13849-1:2006 Safety of machinery — Safety-related parts of control systems —
Part 1: General principles for design (besonacHocTb MalLuH. [leTann cuctem ynpaeneHus,
cBfasaHHble ¢ obecneyeHvem GesonacHoctM. Yacte 1. O6wme  npuHUMNGI
NPOEKTUPOBaHWSA)

IEC 60034-1:2010 Rotating electrical machines — Part 1: Rating and performance
(MawwHbl anexkTpudeckme Bpawjarowpmecs. Yacte 1. HomnHanbHble 3Ha4eHUA napameTpoB
W 3KCMNyaTauMoHHbIE XapaKTepPUCTUKA)

IEC 60085:2007 Electrical insulation — Thermal evaluation and designation
(OnekTpuueckan usonsayms. Knaccudukayma no TepMmnYeckm CBONCTBaM)

IEC 60300-3-5:2001 Dependability management — Part 3-5: Application guide —
Reliability test conditions and statistical test principles (Ynpaenenune obLiei HaaeXHOCTbIO.
Yactb 3-5. PykoBOACTBO MO NMPUMEHEHWUIO. YCNOBUSA UCMbITAHUA HAAEXHOCTU U NMPUHLUMAMLI
CTaTUCTUYECKMX UCTbITAHWIA)

IEC 60410:1973 Sampling plans and procedures for inspection by attributes
(MpaBvna n nnaHbl BEIGOPOYHOrO KOHTPOSA NO KA4YECTBEHHBIM MPU3HaKam)

IEC 60947-1:2007 Low-voltage switchgear and controlgear — Part 1: General
rules (Annapatypa KOMMYTaUUOHHAA W MEXaHU3Mbl YMNPaBreHUss HU3KOBOSbTHbIE

4
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koMnnekTHele. Yacte 1. Obwme npasmna)

IEC 60947-2:2006 Low-voltage switchgear and controlgear — Part 2: Circuit-
breakers (KomnnektHoe pacnpepenutensHoe ycTponcTBo. YacTb 2. ABTOMaTU4eckue
BbIKNOYaTeNm)

IEC 60947-3:2008 Low-voltage switchgear and controlgear — Part 3: Switches,
disconnectors,  switch-disconnectors and  fuse-combination units  (Annapartypa
KOMMYTaUMOHHaA U MEXaHuaMbl YMpaBreHNsl HU3KOBOJSbTHbIE KOMMNeKTHble. YacTs 3.
Beikntowatenu, pasbeauHUTENN, BbIKIIOYaTENN-PasbEeANHUTENN " Bnoku
npeaoXpaHnTenen)

IEC 60947-5-1:2003 Low-voltage switchgear and controlgear — Part 5-1: Control
circuit devices and switching elements — Electromechanical control circuit devices
(Annapatypa  KOMMyTauMOHHas W MexXaHWaMbl  YMPaBMeHWs  HW3KOBOMbTHbIE
komnnekTHele. Yacte 5-1. Ycrponctea M  KOMMYTaUMOHHbIE 3NEeMEHTbl Lenen
ynpaeneHusi. nekTpoMexaHn4Yeckme yCTpoNCTBa Lienen ynpaBneHus)

IEC 61000-4-2:2008 Electromagnetic compatibility (EMC) — Part 4-2: Testing
and measurement techniques —  Electrostatic discharge immunity test
(OnekTpomarHuTHas coBMecTMMOCTb. YacTb 4-2. MeToauku UCMbITaHWUA U U3MEPEHWUIA.
WcnbiTaHne Ha HEBOCMPUUMYMBOCTD K 311EKTPOCTaTUYECKOMY paspsia)

IEC 61000-4-3:2006 Electromagnetic compatibility (EMC) — Part 4-3: Testing
and measurement techniques — Radiated, radiofrequency, electromagnetic field
immunity test (QnekrpomarHutHas coBMecTuMocTb. Yacte 4-3. MeToauku mcnbiTaHUA 1
namepeHnin. McrbitaHne Ha yCTOMYMBOCTb K BO3AEWCTBUIO OMEKTPOMArHUTHOrO nons ¢
N3IyYeHNEM Ha pagmnoyacToTax)

IEC 61000-4-4:2012 Electromagnetic compatibility (EMC) — Part 4-4: Testing and
measurement techniques —  Electrical fast transient/burst  immunity test
(OnekTpomarHutHas coBmecTUMoCTb. Yacte 4-4. MeTofbl UCMbITAHUA U USMEPEHUIA.
McnbiTaHre Ha HEBOCMPUMMUYMBOCTL K BbICTPLIM NMepexoiHbIM NpoLieccaM U BCreckam)

IEC 61000-4-5:2014 Electromagnetic compatibility (EMC) — Part 4-5: Testing and
measurement techniques — Surge immunity test (3nekrpoMarHuTHas COBMECTMMOCTb.
Yactb 4. MeTtoouku wucnbiTaHMi UM uamepenHuin. Pasgen 5. WcnbitaHve Ha
HEBOCMPUNMUMBOCTb K BbIBPOCY HanpsKeHus)

IEC 61000-4-6:2013 Electromagnetic compatibility (EMC) — Part 4-6:Testing and
measurement techniques — Immunity to conducted disturbances, induced by radio-
frequency fields (BnekTpomarHuTHaa coBMecTuMocTb. YacTe 4-6. MeToanku umcnbiTaHWUA U
naMepeHun. 3almieHHOCTb  OT  MOMeXx no UenM nutaHusa, HaBefeHHbIX
paamMo4acTOTHbIMU MOMsiMU)

IEC 61051-2:1991 Varistors for use in electronic equipment — Part 2: Sectional
specification for surge suppression varistors [Bapuctopbl AnA  SNEKTPOHHOrO
obopypnoBaHma. Yacte 2. [pynnoBbleé TexHUYECKME YCNOBUA Ha BapucTopbl Ans
NOAABMEHNS MMMYIBCHOTO NEpPeHanpPsXeHns).

IEC 61439-1:2011 Low-voltage switchgear and controlgear assemblies — Part 1:
General rules (Annapatypa KOMMYTaUVMOHHAs U MEXaHW3Mbl YNPaBneHUs HU3KOBOMbTHLIE
koMnnekTHble. Yactb 1. O6wme npasuna)

IEC 61508 (Bce uactu) Functional safety of electrical/electronic/programmable
electronic safety-related systems (Cuctemsbl
ANEKTPUYECKME/3NeKTPOHHbIE/NPOrpaMMupyemMble 3MNEKTPOHHbIE, CBfI3aHHbIE c
yHKLMOHanNbLHON 6e30MacHOCTLI0)

IEC 61511 Functional safety — Safety instrumented systems for the processindustry
sector (besonacHocTb yHkumoHaneHas. Cuctema 6esonacHocTw, obecneuqvBaemas
npubopamn ans cekropa obpabaTtbiBaloLeil OTPacnu NPOMbILLNEHHOCTU(BCE YacTu)).
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IEC 61513 Nuclear power plants — Instrumentation and control for systems
important to safety — General requirements for systems [ATOMHbIE 3MEKTPOCTaHLMN.
CucTeMbl KOHTPORNS W yNpaBneHns, BaxHble ans 6esonacHocTn. O6Lme TpeGosaHuA]

IEC 61649:2008 Weibull analysis (AHanun3 no Benbyny)

IEC 61810-1:2008 Electromechanical elementary relays — Part 1. General
requirement (Pene norndeckne aneKkTPOMEXaHMYeckMe C HEHOPMUPYEMbIM BpeMeHeMm
cpabatbiBaHus. Yacts 1. O6wme TpeboBaHms)

IEC 62061:2005 Safety of machinery — Functional safety of safety-related electrical,
electronic and programmable electronic control systems (besonacHocTe MawwH U
MexaHuMamoB. ®PyHKUMOHanbHasi ©e30nacHOCTb  3MEKTPUYECKUX,  SMEKTPOHHbIX 1
MpPOrpaMMUPyeMbIX 3NEKTPOHHBIX CUCTEM KOHTPOMS, CBA3aHHbIX ¢ 6830MacHOCTLIO)

IEC/CISPR 11:2009 Industrial, scientific and medical (ISM) radio-frequency
equipment — Electromagnetic disturbance characteristics — Limits and methods of
measurement (OBopynoBaHue pagvo4acToTHoe MPOMbILLNEHHOE, Hayu4HO-
nccnenoBaTenbckoe, MEeAUUMHCKOE. XapakTepUCTUKU  3MEKTPOMAarHWTHbIX — MOMEX.
MpepenbHeie 3HA4YEHNA N METOABI NBMEPEHWS)

3 TepMMHI:I, onpepeneHus, 0603HauYeHus n COKpaweHuns

3.1 O6buwme nonoxeHns

B HacTodwem cTanfapTe ncnonb3osaHbl TepmuHel no IEC-60947-1 (pasgena 2), a
TakKke crefyrowme TEepMyHbl C  COOTBETCTBYHIOLLWMMM  ONPEeAEreHnsMW, CUMBOMbI W
abbpeBnaTypbl (YCROBHbIE COKPaLLEHUS).

3.2 AndraBUTHLIN yKa3aTenb TePMUHOB

A
auto-transformer starter aBTOTPaHCHOPMAaTOPHbIN 3452
nyckarens
C
closed transition (with an auto- nepexos 6e3 paspbiBa Uenn 3.4.23
transformer starter or star-delta starter) (npwn MCNONL30BaHUN
asToTpaHcopMaTopHOro
nyckatens wnuM nyckatens co
CXeMOW 3Be3ga-TpeyronbHMK
combination starter KOMOVHNPOBaHHbIN NyckaTernb 348
combination switching device KOMOWHNPOBaHHbIN
KOMMYTaLMOHHBIA annapar 3.4.27
CO operation onepauus «CO» 352
contactor (mechanical) KOHTaKTOp (MexaHU4ecKun) 3.3.1
D
direct-on-line starter nyckaTenbs NPAMOro A4encTBUs 342
E

* DeiictByeT B3ameH |EC 61513:2011 Nuclear power plants — Instrumentation and control for systems
important to safety — General requirements for systems (ATomMHble anekTpocTaHuuu. CUCTEMbI KOHTPONS
1 ynpaBneHus, BaxkHble Ans 6esonacHocTu. Obuwme TpeboBaHus).
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electromagnetic contactor SNEKTPOMArHWUTHBIN KOHTaKTop
332
electromagnetic starter SNEKTPOMArHUTHBIN NyckaTenb
3.4.10
electronically controlled electromagnet KawyTka aneKkTpomarHuTa c
ANEKTPOHHBIM NUTAHNEM 3.3.8
electro-pneumatic contactor 3NEeKTPONHEBMATUYECKUA KOHTaKTOP 334
electro- pneumatic starter anekTponHeBMaTnyeckun nyckatens  3.4.13
H
holding power yAepxuBaroLLas MOLWHOCTb 3.39
|
Inchin g (jogging) NOBTOPHO-KPATKOBPEMEHHbBIA  PEXMM
BKJTFOYEHUS (TONMYKOBbIA PEXMM) 3.4.24
inhibit time BpEMSi TOPMOXKEHUS 3.4.30
J
jam sensitive (electronic overload) relay ~ anekTpoHHoe  pene  neperpysku,
YYBCTBUTENBHOE K TOPMOXEHUIO
poTopa asurartens (pene ynopa) 3.4.29
L
latched contactor 3anMpaeMblil KOHTaKTOpP 3.35
M
manual starter PY4YHOM nyckaTesb 3.49
mirror contact 3epKarnbHbIV KOHTaKT F.2.1
motor management starter nyckarenb ynpaenenuns 3.4.31
anexkTpoaBurarensi
motor-operated starter nyckarens C gparaTtenbHbiM npuBogom  3.4.11
N
n-step starter N-CTyrneH4aTbI nyckarenb 3.4.16
(0]
Operation onepauus «O» 353
open transition (with an auto-transformer nepexog ¢ paspbiBOM Uenu Npu
starter or star-delta starter) ncnonb3osaHUn
aBTOTpaHCcOpMaTopHOro nyckarensi
nnu nyckarens co CXEMOWN
nepeknovaTens 3sesga- 3.4.22
TPEyronbHUK)
P
phase loss sensitive thermal overload Tennosbie pene n pacuenurenu
relay or release neperpysku, YyBCTBUTESbHbIE K
o6pbiBy asbl 3.4.17
pick-up power MOLLHOCTb YCKOpEeHUA 3.3.10
Plugging TOPMOXeHWe NPOTUBOTOKOM 3.4.25
pneumatic contactor NHEBMATUYECKUIN KOHTaKTop 3.33
pneumatic starter NMHEBMAaTUYECKUI MyckaTenb 3.412

position of rest (of a contactor) NonoXeHue Nokos (KOHTakTopa) 337
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protected starter
protected switching device

R
reduced voltage starter

reversing starter
rheostatic rotor starter
rheostatic starter
rheostatic stator starter
S

single-step starter

stall sensitive (electronic overload) relay

star-delta starter

Starter
starting time (of a rheostatic starter)

starting time (of an auto-transformer
starter)

T

transient recovery voltage

(abbreviation: TRV)

two-direction starter

two-step starter

3alUMLLEHHBIA NycKaTenb 347
3aWMLLEHHBIN KOMMYTaUMOHHbIN  3.4.26

annapar
nyckaTenb Ha noHwkeHHoMm 3.4.5
Hanps)eHun
peBepCMBHbIV NyckaTenb 343
peocTaTHbIA POTOPHLIN NycKaTenb 3.46.2
peocTaTHbIN nyckaTens 346
MyCKOBOW peocTar B Lenu cratopa 3461
OHOCTYMNeH4YaTbIN
OAHOMO3NLMOHHBLIN NMycKaTenb 3.4.14
3MEeKTPOHHOE  pene  Mneperpysku,
YYBCTBUTENbHOE K OMPOKUALIBAHWIO
poTopa asuraTtens 3.4.28
lMyckatenb CO CXeMOM 3Be3ja-
TpeyronbHuK 3451
nyckarens 3.4.1
BpeMs nycka (peoctraTtHoro 3.4.20
nyckarens)
Bpems nycka 3.4.21
(aBTOTPaHCOPMaTOPHOro
nyckarens)
BOCCTaHABNUBAKOLLEECH
HanpsbkeHue (MBH) 3.51
nyckaresns Ha ABa HanpaeneHusi 3.44

BpaLLeHus

[BYXCTYMEHYaTBIN ABYXMO3ULMOHHBIN

nyckarenb 3.4.15
U
under-current relay or release pene nnm pacuenutens 3.4.18
MUWHVMarnbHOro Toka
under-voltage relay or release pene mnm pacuenutene 3.4.19
MWHMMarbHOro HanpsPkKeHUs
\)
vacuum contactor (or starter) BaKyyMHbIA KOHTaKToOp (nyckaTens) 336
3.3 TepMuHbI U onpeaeneHns, Kacarlmecss KOHTaKTOpPoOB
3.3.1 Konraktop (MexaHuueckum) (mechanical contactor): MexaHn4eckun

KOMMYTaALMOHHbIA annapar ¢ €4UHCTBEHHbIM MONIOKEHUEM TOKOS, OMepupyemblil He
BPYYHYIO, CMOCOBHbLINA BKIIHOYATb, NPOBOAUTL M OTKITHOYATE TOKU B HOPManbHbIX YCROBUSAX
Lienu, B TOM Y1Crie npy pabounx neperpyskax.
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MNpumevanue

1 KoHTakTopbl MOXXHO 0003Ha4aTb NO CNOCOOY BO3AEWHCTBUS CMNOW, HEOOXOAMMON ANA 3aMblKaHMSA
IMaBHbIX KOHTAKTOB.

2 TepMuH "onepupyeMmblii He BPYYHYIKO" O3HA4aeT, YTO annapaTt ynpasnsaeTca U yaAepXuBaeTcs B
paboyem NonoXeHnn NOCPEeACTBOM OJHOTO UMW HECKOSbKUX BHELUHUX UCTOYHUKOB.

3 Ha dpaHLy3CckoM SA3blke KOHTAKTOP, rNaBHble KOHTaKTbl KOTOPOrO 3aMKHYTbl B NOMOXEHUW MOKOSA,
Ha3bIBAKOT "rupteur”. SKBMBANEHTHOro 3TOMY TEPMUHY B aHINIUICKOM A3bIKe HET.

3.3.2 OnekTpoMarHUTHbLIN KOHTakKTOp (electromagnetic contactor). KoHTakTop, B
KOTOpOM cuna, HeobxoamMmasa ANA 3aMblkaHWUA UMW PasMbIKAHWS MaBHbIX KOHTaKTOB,
€03[aeTCs ANeKTPOMarHUTOM

MpumeyaHue — DNEKTPOMArHUT MOXET UMETb SNEKTPOHHOE YNpaBneHue.

3.3.3 NMHeBMaTuueckun KOHTakKTOp (pneumatic contactor). KoHtakTop, B KOTOPOM
cuna, HeobxogmMas NS 3aMblkaHUs WU PasMbIKaHUS MAaBHbLIX KOHTaKTOB, CO3AaeTcH
YCTPOWCTBOM, paboTalolmm Ha CxaToM Bo3gyxe, 0e3 npuMeHeHWs ynpaensaoLwwero
3NEKTPUHECKOro yCTponucTea.

3.34 OnekrtporHeBMaTuU4eCKU KOHTakTop (electro-pneumatic  contactor):
KoHTakTtop, B kOTOpPOM cuna, Heobxogumasn ANA 3aMblKaHUS UMW Pa3MblKaHUA FnaBHbIX
KOHTaKTOB, CO34aETCH YCTPOMCTBOM, paboTaloWmUmM Ha CKaTOM BO3Ayxe, C ynpasneHnem
OT 3MEKTPUYECKUX KIarnaHoB.

3.3.5 3ammpaembn koHTaktop (latched contactor). KoHTaktOop, B KOTOPOM
3anuparoiee npucrnocodneHne He Mo3BONAET NOABWKHBIM 3NEMEHTaM BEPHYTLCH B
MONOXEHNEe MOKOS, KorAa npekpalLaeTcs BO3AeNCTBME Ha MEXaHU3M yrnpaBneHns

MpumeyaHus

1 3anop 3awenkMn M ero pacuenutesnlb MOryT ObiTb MEXaHWYECKUMM, 3SNEeKTPOMAarHUTHLIMK,
NMHEBMaTUYECKUMU U T. 4.

2 bnaropgaps 3anopy KOHTakTop dakTuyecku npuobpeTaer BTOpPOE MOJIOXKEHME MOKOA U, B NOMHOM
CMbICIie 3TOr0 OnpefeneHus, K KOHTakTopam He oTHocutcsl. OAHaKO COornmacHo obnacrtu nNpuUMeHeHus u
KOHCTPYKUMM 3anmpaeMblii KOHTakTop Gornee COOTBETCTBYET KOHTakTopam BOOOLWE, 4YeM niobbiM Apyrum
KOMMYTaLMOHHBIM annapaTtam, NO3TOMY CYMTAIOT, YTO OH YAOBNEeTBOpSeT (Koraa ymMecTHO) TpeboBaHuAM K
KOHTaKTopam.

3.3.6 BakyyMHbIN KOHTaKTOp (Mnu nyckartenb) (vacuum contactor (or starter)):
KoHTakTop (myckartenb), rhaBHble KOHTaKTbl KOTOPOro pasMbIKalOTCA W 3aMbIKaroTCS
BHYTPY 0BONOYKN C CUMBHO paspeXKeHHON aTMOCHEPON.

3.3.7 NonoxeHune nokosa (koHTakTopa) (position of rest (of a contactor)):
MonoxeHwe, 3aHMMaemMoe NOABWKHBLIMU YacTAMM KOHTaKTOpa, KOrga ero SnekTpomMarHuT
NN NMHEBMAaTMYECKOE YCTPOUCTBO HE MOMyYatoT NuTaHus.

3.3.8 OnekTpoMarHMT C 3MeKTPOHHbIM ynpaBneHuem (electronically controlled
electromagnet). OnekTpomarHuT, KaTyllka KOTOpPOro nony4aeT nuMTaHWe OT uenn ¢
aKTUBHBIMW 3MEKTPOHHBLIMU KOMMOHEHTaMM

3.3.9 YpepxuBarowaa mowHoOCTb (koHTakTopa) (holding power (of a contactor)):
MowHoCTb, HeobxoamMmas aAns noanepkaHns paboTbl 3MeKTpoMarHuTa.

3.3.10 MowHocTb yckopeHus (koHTakTopa) (pick-up power (of a contactor)):
MowHocTb, Tpebyemas anst ObICTPOro nepexofa KOHTakTop OT 06eCTOYEHHOro COCTOAHUS
B COCTOSIHME MOJ HanpsiKeHNEM.

3.4 TepMUHBbI N onpeaeneHusi, OTHOCALLMECSH K NyCKaTensam
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3.41 Myckatenb (starter)) KomOWHauusi BCEX KOMMYTALMOHHBLIX YCTPOWCTE,
HeoBXxoAMMbIX ANS MycKa 1 OCTaHOBKW ABUraTens, C 3aWmuTon OT Neperpy3ok

3.42 nNyckateno npsaMmoro pgenctBus (direct-on-line starter): [lyckatens,
OHOCTYMNEHYaTO NOAAIOLLMIA CETEBOE HaNPsHKeHWEe Ha BbIBOALI ABMraTens

3.4.3 peBepcuBHbIN nyckatenb (reversing starter): MNyckatens, npeaHa3HauYeHHbIA
AN UBMEHEHNS HanpaBneHWs BpalleHUst ABUratens nyTemM nepekntoveHns ero nuTaroLwmx
coeaunHeHuin 6e3 06a3aTenbHOM OCTaHOBKM ABUraTens.

3.44 nyckatenb Ha pABa HanpaBneHuss BpauweHus (two-direction starter):
MyckaTtens, npefHasHa4YeHHbIN ANA W3MEHEHWA HanpaBneHus BpaleHus aBurartens
nyTeEM MEPEKIIOYEHUs €ero nuTarmMx COEAUHEHUA TOMbKO BO BPEMS OCTaHOBKU
asurarens

3.45 nyckatenb Ha MOHWXEHHOM HanpsbkeHun (reduced voltage starter):
MyckaTens, NpefHasHa4YeHHbIA ANA NO4a4M CETEBOro HanpsHXKEHNs Ha BbIBOALI ABUraTens
AByMst unn Bornee CTyneHsMW UMW NMyTEM MOCTENEHHOrO MOBbLILLEHUS HaNPSKEHUS Ha
BbIBOAAX.

3.4.6 nyckatenb CO CXeMOM 3Be3aa-TpeyrosnbHUK (star-delta starter):. MNMyckatens
LNS TpexdasHoro acMHXPOHHOIO ABUraTens, B NMyCKOBOM MOMOXEHWM KOTOPOro obmoTku
cTatopa COeAVHSATCS 3BE3/01, 8 B paboyeM NONOXKEHNU - TPEYTOSIbHNKOM.

3.4.7 aBToTpaHcdopmaTopHbIA nyckatenb (autotransformer starter): Myckatens
LNS aCMHXPOHHOTO [BUraTens, UCMOMb3YHWUA ANS ero 3anycka OAHO UMW HECKONbKO
MOHWKEHHBIX HaNpPsKeHWA, OTBOAUMBIX OT aBTOTpaHcdopmaropa

MpumeyaHne — B 3.1.2 IEC 60076-1 aBTOTpaHccopmaTop onpeaenéH cneayowmm obpa3om:
«TpaHcchopmatop, B KOTOPOM ABE Unu 6onbLuee YUCNo 06MOTOK UMEIOT OOLLYIO HacTby.

3.4.8 PeocTtaTtHbINt nyckarenb (rheostatic starter): MNyckatens, ocHaLLEHHbIA OAHUM
WM HECKONMBKUMM  COMPOTUBREHUSMU ANA  AOCTWXKEHWA Mpv  Mycke 3ajaHHoro
BpaLLaroLwero MOMeHTa ABUraTens N orpaHNYEHNs Toka

MpumevyaHune — PeocTaTHbIN NyckaTenb 0ObIMHO COAEPXKUT TPU OCHOBHBIE YaCTU, KOTOPbIE MOTYT
nocTaBnATbCs NUOO B BuAe OAHOrO obLWero ysna, nubo OTAEenbHbIX Y3MoB, COOMpaeMblx Ha MecTe
aKCnnyaTaumu:

- MeXaHM4ecKoro KOMMYTaLMOHHOTO annapata Ans nuTaHus cratopa (00blMHO O6bEeAMHEHHOro C
annapaToM AN 3alUuTbl OT NEPErpysok);

- CONPOTUBAEHUI, BBOAUMBIX B LieNb CTaTOPa UNW poTopa;

- MEXaHW4eCKOro KOMMYTALMOHHOTO annaparta Ans NOCnejoBaTenbHOTO0 OTCEKAHWA COMPOTUBIEHUSA
(conpoTusnexuii).

3.4.9 PeocTaTHbIil cTaTOpHbLIN Nyckatenb (rheostatic stator starter). PeocratHbin
nyckarens Ans ABAratens C KOPOTKO3aMKHyTbIM POTOPOM, B Nepuog mnycka
nocrnefoBaTenbHO OTCEKaOLMA OAHO UMW HECKOIBbKO COMPOTUBINEHUA, BBEASHHBIX B LiEMNb
crartopa.

3.4.10 PeocTaTHbIM POTOPHLIN NyckaTtenb (rheostatic rotor starter): PeocraTHbin
nyckarens Ans asuratens ¢ ¢asHbIM pOTOPOM, B Mepuoj nycka nocneaosaTensHo
OTCEeKaloLLMIN OAHO UM HECKOSBLKO COMPOTUBIEHWI, BBEAEHHBIX B LIEMNb poTopa

3.4.11 3awmumeHHbIM nyckaTenb (protected starter): KombvHauus ns nyckarens,
KOMMYTaLMOHHOIrO annapata C pydyHbiM ynpaBfneHMeM M annapata Ans 3awuTbl OT
KOPOTKMX 3aMbIKaHUIA, CMOHTUPOBAaHHbIX Y CO8AWUHEHHBIX MO MHCTPYKLMW N3roTOBUTENS.

MpumevaHus

1 3aLyuLIeHHbI nyckaTenb MOXeT ObiTb B 060M04ke unu 6e3 Hee.

2 B HacTosLlEM cTaHAapTe TepMuH "u3rotoBuTesns" o6Go3HavaeT nuuo, PUpMy MNKM OpraHn3auuio,
HaAeneHHYIo KOHEYHON OTBETCTBEHHOCTbIO 3a:

10
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- NOATBEpPXAEHUe COOTBETCTBUA YCTAHOBIIEHHOMY CTaHAAPTY;

- NpeaocTaBneHme nHgpopmavuum 06 n3aenum cornacHo pasgeny 6.

3 KoMMyTaUMOHHBLIN annapat C py4HbIM YNpaeBneHWeM W annapat Ans 3awutbl OT KOPOTKUX
3aMblKaHWin MOTYT NpeacTaBnsATh COOOW eAMHbIM annapaT M OCHALATLCA AOMOMNHUTENbHO 3alUTON OT
neperpysok.

3412 KomOuMHupoBaHHbLIN nyckatenb (combination starter) (KomBunauyusa
3alMLLEeHHOro nycKkaTens U MYHKLMX NPUroAHOCTU ANS pa3beauHeEHUs!

Mpumedvanune — KOMOMHUPOBAHHLIN NycKaTeNb HA3bIBAIOT TakKkKe "KOMOWHMPOBAHHbLIN
KOHTponnep".

3.413 PyyHom nyckatenb (manual starter). [Myckatenb, y KOTOpPOro cuna,
HeobxoAMmasi ANS 3aMblkaHUS TNaBHbIX KOHTAKTOB, obecneuvBaeTcsl UCKMOYUTENBHO
MbILLEYHON SHEPTUEN PyKn

3.4.14 OnekTpomarHUTHLIA nyckarenb (electromagnetic starter): lMyckatens, y
KOTOpOro cuna, Heobxopvmas ANS 3amblKaHWA TNaeBHbIX KOHTakToB, obecneunsaercs
3MNEKTPOMErH1UTOM.

3.4.15 Myckarteno ¢ pABuratenbHbIM nNpuBoAOM (motor-operated starter):
Myckatens, y KOTOPOro cuna, HeobxoavmMass AN 3aMblKaHUA [MaBHbIX KOHTAKTOB,
obecneymBaeTCs anNeKTpoaBUraTenem.

3.4.16 MueBMmaTnuecknini nyckarenb (pneumatic starter). MNyckatens, y KOTOpOro
cvna, HeobxogmMMasa ANs 3amblKaHUA [MaBHbIX KOHTAKTOB, obecneunmBaeTca CKaTbiM
BO3AyXoM, 6&3 MPUMEHEeHNS YNpaBnsaIoLLEro aNeKTpMYECKoro ycTponcTaa

3417 QJnekrponHeBMaTuyeckuu nyckarenb (electro-pneumatic  starter):
Myckatens, B KOTOPOM cuna, Heobxogumasa [NS 3amblKaHWs [MaBHbIX KOHTAKTOB,
CO3[8EeTCA YCTPOWCTBOM, paboTalwyM Ha CKatoM BO3Ayxe, C YyNpaBneHWeM OT
3MNEKTPUYECKMX KIarnaHoB.

3.4.18 OpHocTyneHYaTbi1 OQHOMO3ULMOHHLIA nyckatenb (single-step starter):
MyckaTtens 63 NMPOMEXYTOUHOM MO3ULMN Pas3roHa MeEXAY MONOKEHUAMWN BKIIOMEHUS U
OTKITFOYEHMS

MpumeyaHue — OAHOCTYNEHYATLIN OAHOMO3ULIMOHHBLIA NyCKaTeNb SABMAAETCS NyckaTenem
npsAMOoro AencTens

3.4.19 [ByxcTyneHuyaTbii ABYXMO3ULMOHHbLIN nyckaTenb (two-step starter):
MyckaTenb C €AUHCTBEHHOW MPOMEXYTOMHOW MO3NLMEN pa3roHa MeXAy MOMOXKEHUSMU
BKJTFOYEHUS U OTKIHOYEHNS]

lpumep — [eyxcmyneH4ambIM S168/151€MCSA NyCKamesb co cxeMol 38e30a—
mpey20s1bHUK.

3.4.20 n-ctyneHyvaTbIi nyckatenb (CM. pUcyHok 4) [n-step starter]: Myckatens, ¢ (n-
1) NPOMEXKYTOYHBIMW MO3MLMSIMUN YCKOPEHUS Mexay nonoxenmnamm BblKI. n BKII.

TMpumep — B mpexcmyneHYamomMm peocmamHoM nyckamene Ons nycka Ucrnosns3yom
dse cexyuu conpomusneHull

3.421 TennoBble pere WM pacuenuTeny neperpys3ku, YyBCTBUTENbHbIE K
o6pbIBy (BbinageHuro) casbl (phase loss sensitive thermal overload relay or release):
MHoronontocHble TennoBble pene unu pacuenquTenn neperpysky, cpabartbiBatoime npu
neperpyske 1 TawKKe B crnydae BbinageHWs dassl B COOTBETCTBUM C MPEANUCEHHBIMU
TpeboaHnsaMH
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3.422 MuHumanbHble pene wunu pacuenutenu Toka (under-current relay or
release). MameputenbHble perne wnu pacuenqTeny, aeTomatumdeckn cpabarbisarowyme,
KOrfa npoTeKatoLLMin Yepes HNX TOK ONYCKAETCH HWKE 3a4aHHOr0 YPOBHS

3.4.23 MuHumanbHble pene unu pacuenutTenu HanpsxeHua (under-voltage relay
or release): lameputenbHbie pene unmn pacuenutenu, asTomatmyeckm cpabaTbiBarowme,
KOrfa nofaBaemoe Ha HUX HanpsKeHWe OnycKaeTCst HXKE 3a4aHHOro ypOBHS.

3.4.24 Bpemsa nycka (peoctatHoro nyckarensi) (starting time (of a rheostatic
starter)): MNepnoa NPOXOXKAEHUA TOKa Yepes NyCKoBbIE CONPOTMBIEHUS UMW YacTb UX.

MpumeyaHuna — Bpemsa nycka nyckatensi KOpPOYe MOSIHOrO BPEMEHM Mycka ABUraTens ¢ y4eTom
nepuoaa pasroHa nocnegHero NOCre NepekmnioYeHmst B NOMOXKEHNE BKIIOYEHMUS.

3.4.25 Nepexopn, ¢ pa3pbIBOM Lenu (Npy NCNOMb30BaHNM aBTOTPaHCHOPMaTOpHOro
nyckaTens Wnu nyckatens Co CXEMOW 3Be3fa-TpeyronbHuk) (open transition (with an
autotransformer starter or star-delta starter)): KommyTaumMoHHas cxema, B KOTOPOW Mpu
nepexofe OT OAHOW CTYNEHW K [PYrov MUTaHWE ABUratens MpepbiBaeTcsa U BHOBb
BOCCTaHaBMnMBaeTCs

MpumeyaHune — NepexoaHas cTagus He pacCMaTPUBAETCA Kak AOMOSNHUTENLHAS CTYNEHb.

3.4.26 Mepexop, 6e3 paspbiBa uenu (npwm MCNonb30BaHUN
aBTOTPaHCOPMaTOPHOrO MycKaTens Wy nyckatens co CXEMOW 3Be3fa-TPEeyrofbHMK)
(closed transition (with an auto-transformer starter or star-delta starter)): KommyTtagunoHHasa
CXeMa, B KOTOPOW MpW MEPEXOAE OT OLHOW CTYMEHW K APYroN MUTaHue ABuratens He
npepbIBaeTCa (HU Ha MrHOBEHUE).

MpumeyaHune — MepexoaHasn CTafusi HE paCCMaTPUBAETCA KaK JOMOMHUTENbHASA CTYNEHb.

3.4.27 MoBTOPHO-KPATKOBPEMEHHbIN PEXUM BKIHOUYEHUA (TOMYKOBLIN PEXUM)
(inching (jogging)): MHorokpatHas nogadva SHeprum B ABuratens (UK coneHoua) Ha
KOpOTKOE BpPEMS C LEMbl OCYLECTBNEHMST HeOOoNbLMX CMELLUEHWA MNPUBOAUMOIO
MexaHu3ama

3.428 TopmoxeHne npoTuBoToKOM (plugging). OctaHoBka wunn 6BbicTpoe
M3MEeHeHne HanpasneHna BpalleHna asurartena nyTeM nepeknoyeHna nepBUYHbIX
COeANHEHWI ABUraTens B NPOLEeCcce ero BpalleHus

3.4.29 3awmueHHbI KOMMYTAUMOHHbIM annapar (protected switching device):
KombuHaums (NS HegBuratenbHbIX Harpy3ok), COCTOslasi W3 KOHTakTopa Wnu
NoOnynpoBOAHUKOBOTO  KOHTPOMMepa, YCTpoMCTBa [ANS  3aluMTbl  OT  MEperpysok,
KOMMYTaLMOHHOro annapara py4YHOoro ynpaeneHus U yCTPpoNCTBa 4115 3aLUTbl OT KOPOTKMX
3aMbIKaHWA, CMOHTMPOBaHHbLIX N COEANHEHHBIX MO MHCTPYKLUN U3rOTOBUTENS

MpumevaHus

1 3alMLIeHHbIi nyckaTenb MOXET ObITb B 060504Ke unu 6e3 Hee.

2 B HacTosiLlem cTaHgapte TEPMUH "M3roToBuTenb" oOo3HayaeT nuuo, pupMy Mnu opraHusaumio,
HaAENEeHHYI0 KOHEYHON OTBETCTBEHHOCTLIO 3a:

- NOATBEPXKAEHUE COOTBETCTBUS YCTAHOBINEHHOMY CTaHAAPTY;

- npegocTaBneHne nHdopmaumu o6 u3genum cornacHo pasaeny 6.

3 KommyTauuoHHbLIA annapat € pyyHbIM YNpaBneHuem U annapaTt Ans 3awutbl OT KOPOTKWX
3aMblKaHWI MOTYT NpeacTaBnATb COOOW €AMHbIN annapaT W OCHAaLATbCA AOMOSHUTENBHO 3aLUMTON OT
neperpysok.

12
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3.4.30 KomOMHUpOBaHHLIN KOMMYTAUMOHHbLIM annapar (combination switching
device): KombuHauus 3alMLEHHOrO KOMMYTaAUMOHHOrO annapara u  yHKUUK
NPUroaHOCTU ANS pasbeHEHUS.

3.4.31 OnekTpoHHOEe pene neperpys3ku, YyBCTBUTESNIbHOE K ONMPOKUAbLIBAHUIO
poTtopa aBuratensa (stall sensitive (electronic overload) relay): OnektpoHHoe pene
reperpysku, KoTtopoe cpabaTbiBaeT, €CnNM TOK HE CHU3NNCA HWKE NpesnucaHHoro
3HaYeHWs B TEYEHWE 3aAaHHOro nepvoaa BpeEMEHU Npu Nycke UM ecnn pene nonydaet
BXOLHOM curHan o6 OTCyTCTBMM BpaleHUs ABuratens nocne 3ajaHHoro nepuoga
BPEMEHM B COOTBETCTBUM C NMpeanmcaHHbIMU TpeGoBaHUsMN

MpumMmeyvaHns
1 OnpokuabiBaHUe 03HavaeT BOKMPOBKY pPOTOpa NpU nycke.

2 TpKu COOTBETCTBYIOLLEN PETYFIMPOBKE TOKA M YCTaBKAX NO BPEMEHW MyCka Takue pene Moryt
NPUMEHATLCA AN 0GHAPYXEHUS MYCKOB 38 NPEAENamMn YCTAHOBNEHHOTO BPEMEHN.

3.4.32 JneKTpoHHOe pene neperpysku, 4YyBCTBUTESIbHOE K TOPMOXEHUIO
potopa pgaBuratens (pene ynopa) (jam sensitive (electronic overload) relay):
OnekTpoHHOE pene neperpysku, KoTopoe cpabaTbiBaeT NPY BOSHNKHOBEHUN NEPErPY3KK, a
TaKKe NPy NOBLILLEHWN TOKa BbIlLE 3a4aHHOTO 3HAYEHUS B TEYEHWE 3alaHHOro nepuoga
BPEMEHM Npy paboTe ABMraTens B COOTBETCTBUM C MPEanNnCaHHbIMU TpeboBaHNAMM.

MpumeyaHne — TOPMOXKEHME - 3TO BLICOKAA MEpPErpyska, BO3HWKLIAS MO 3aBEPLIEHUM MyCKa,
KOTOpas BbI3bIBAET JOCTUKEHWE TOKOM 3HAYEHUs GNOKMPOBKM POTOPA YNPaBSEMOro ABUraTens.

3.4.33 Bpems TopmoxeHus (inhibit time): Mepuon 3apgepxkn BpeMeHW, B TeYeHue
KOTOPOro hyHKLIMA pasMbIKaHUA pene 3aiepKmBaeTcs (MOXET PeryrmpoBaTtbCs).

3.4.34 MyckaTenb ynpaBrneHus anekTpoaBuratens (motor management starter):
Myckatens, BkNtoYas paclumpeHHble (OYHKLUMM C BO3MOXHOCTBIO 0OMeHa nHdopMaumen.

Mpumevyanune — npodUAN MEXONEPALIMOHHLIX YCTPOWNCTB AN NyckaTens ynpasneHuns
anekTpoasuratens onpegeneHsl craHgapTom IEC 61915-2.

3.5 TepMMHbI U onpegeneHns, Kacarouwuecs XxapakrepuctuyeCkux BenuvmnH

3.5.1 BoccraHaBnuBawouweecsi HanpsikeHue; [NBH (transient recovery voltage):
HanpspkeHne B neprog, KOTOPOro OHO UMEET NEPEXoAHbIN XapakTep

MpuMevyaHue — Y BaKyyMHOTO KOHTAKTOPA MIW NycKaTensi HauGorbLLEe BOCCTAHABNMBAIOLLEECS
HanpPsBKEHME BO3MOXKHO HE Ha MEepBOM OTKITIOYAEMOM MOOCE.

3.52 Onepauusa «CO» (CO operation): PasaMbikaHMe LEMNU YCTPOWCTBOM Afis
3alWmThl OT KOpPOTKoro 3amblkaHns (Y3K3) B pesynstaTte 3amblkaHns Lenu, BbINONHEHHOro
NCMbITYyEeMbIM annapaTom.

3.5.3 Onepauua «O» (O operation): PasmblkaHue Lieny yCTPOUCTBOM AN 3alUUTbI
OoT kopoTkoro 3ambikaHus (Y3K3) B pesynbrate 3amblkaHUs LENW Ha WUCMbITYeMbINA
annapar, KOTOpbI HAXOAUTCS B 3aMKHYTOM MOJNOXEHUA

MpumeyaHne — TMepes 3ambikaHuem KoHTypa, Y3K3 06bI4HO HaxoAuTCA B 3aMKHYTOM
NOSIOKEHNUU; B HEKOTOPLIX crnydasx Y3K3 gomkeH 3amkHyTb KOHTYpP (CM. 9.3.4.2.2, nyHKT b).
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3.6 O603HaueHMs n cokpauweHus

AQL — Mpu3aHaHHbI ypoBEeHb kKauecTea

OMC - OnekTpomMarHMTHasi COBMECTUMOCTb

Y3K3 — YcTpolcTBO ANs 3aLlUMTbl OT KOPOTKOrO 3aMblKaHUs

le — TOK, pasmbikaembin 1 3aMbikaemMbln (Tabnuua 7)

le — HomuHanbHbI pabounin Tok (5.3.2.5)

lertHomMmHanbHbIM pabounia Tok poTopa (5.3.2.7)

les — HOMMHanbHbIN pabounii Tok ctaTtopa (5.3.2.6)

lth—YCNOBHBIN TEMMOBOW TOK B OTKPLITOM UcronHeHnn (5.3.2.1)

lihe — YCNOBHbIN TENNOBON TOK B 060no4ke (5.3.2.2)

Iy — YCnoBHbIM Tennosow Tok potopa (5.3.2.4)

lths — YCNOBHBIV TEMMOBOW TOK cTaTopa (5.3.2.3)

ly — HOMWHanNBLHbLIA HENPEPLIBHLIA ToK (5.3.2.8)

P — HOMMHanbHas yaepxuBarlas MOLHOCTb KOHTaKTopa, YrpaBrnsemoro
MOCTOSAAHHLIM TOKOM

P, — MoWHOCTL cpabaTbiBaHNs KOHTaKTOPa, YNpaBnseMoro nocTOSHHbIM TOKOM C
oTAENbHBIMM 0BMOTKON cpabaTbiBaHMA N YAepKMBarOLLEN 0OMOTKaMm1

Sh— yaepxuBaroLlas MOLHOCTL KOHTaKTopa, ynpaBnseMoro nepeMeHHbIM TOKOM

Sp — MOLLHOCTb YCKOPEHUST KOHTAKTOPA, YNPaBnseMoro NepemMEHHbIM TOKOM

To— BpeMs oTkMoveHUs (Tabnuua 2)

Uc — HOMUHanbHoe HanpshkeHne Lenn ynpasnenus (5.5)

Uq — NazeHve HanpspKeHWUs nontoca KoHTakTopa

Ue — HOMMHanbHoe paboyee HanpskeHue (5.3.1.1)

Uer — HOMUHaNbHOE pabouee HanpsikeHne potopa (5.3.1.1.2)

Ues — HOMMHanbHoe pabouee HanpspkeHue cratopa (5.3.1.1.1)

Ui — HOMMHanbHoe HanpsbkeHne no uaonsauum (5.3.1.2)

Uimp — HOMUHAaNLHOE UMNYILCHOE BblAepMBaeMoe HanpsikeHue (5.3.1.3)

Uir — HOMMHanbHOE HanpskeHne no uonsiuym portopa (5.3.1.2.2)

Uis — HOMUHanNbLHOE HanpsPkeHue no naonayum crartopa (5.3.1.2.1)

Ur — NpOMBILLINEHHANA YacToTa UMW BOCCTaHaBIIMBAKOLLEE HaMPSKEHUE MOCTOSIHHOIO
Toka (Tabnuuya 7)

Us — HOMUHanbLHOE HanpsbkeHne NUTaHus Lenen ynpasneHus (5.5)

Z — nonHoe ConpoTMBIIEHME Nostoca koHTakTopa (5.3.7)

«r» — MMHMMATIbHBIA TOK UCTIbITAHUS HA KOPOTKOE 3aMblkaHne

lg — MakcMManbHbIN YCMOBHBIA TOK UCTbITAHUSI HA KOPOTKOE 3aMblkaHue

4 Knaccudmkaumsa

Bce napameTpbl, KOTOpble MOIYT CINYyXWUTb KpUTEPUAMM Knaccudukaumu,
nepeuncneHsi B 5.2.

5 XapaKkrepucTUKM KOHTaKTOPOB U NycKaTtenen

5.1 MNepeueHb xapaKTepUCTUK

KoHTakTopbl unm nyckatenu  AOMKHbI onpeaensaTbea cneayowmmmn
XapaKTepUCTUKaMM:

14
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- TMnom annapara (5.2);

- HOMMHanbHBLIMK U NPeAenbHBIMU 3HaYEHUSIMI NapaMeTpoB rnasHon Lenm (5.3);

- KaTeropusamn npumeHeHus (5.4);

- uensmum ynpasnenus (5.5);

- BCnomoraTtesbHbeIMK Lenamu (5.6);

- TMNaMK 1 napameTpamu pene n pacuenurenen (5.7);

- KOOPAMHaLWe ¢ annapaTamMmun 4N 3aLmTbl OT KOPOTKMX 3aMblkaHuiA (5.8);

- TMNaMM W napameTpamy aBTOMAaTUYECKUX MepeknodaTene 1 perynsTopos
yckopeHus (5.10);

- TMNaMM W napaMeTpaMu aBTOTpaHCOpPMaToOpOB ANS  ABYXCTYNEHYaTbIX
aBTOTPaHCOPMAaTOPHbIX Nyckatenen (5.11);

- TUNamu 1 napamMeTpamMun MycKoBbIX COMPOTUBIIEHW ANSA PEOCTATHbIX POTOPHBIX
nyckarenewn (5.12).

5.2 Tun o6opyaoBaHus
Heobxoaumo ykasbiBaTh criegytolee (Cm. Takke pasgen 6).

5.2.1 Bug annapara:

- KOHTaKTOp;

- NyckaTenb NPsSIMOro AencTBUSA NEPEMEHHOrO TOK3,

- NycKaTenk CO CXEMOW 3BE3Aa-TPeyroNnbHUK;

- ABYXCTyneH4aTbl aBTOTpaHCOPMaTopHbINA NyckarTernb;,

- peocTaTHbIA POTOPHBINA MycKaTens;

- KOMBMHNPOBAHHBIA UMW 3aLLMLLIEHHBIA NyCKaTenb.

5.2.2 Yncno nonrocos.

5.2.3 Pog Toka (NepeMeHHbIN Ui NOCTOSAHHDBIN).

5.2.4 KommyTaLumoHHyto cpealy (BO3ayX, Macno, ras, BakyyMm uT. 4.).

5.2.5 Ycnosus cpabatbiBanmsa annapara:

5.2.5.1 Cnocob onepupoBaHus.

Hanpvmep:  py4yHOW,  SNEKTPOMArHWTHBIN,  ABUraTenbHbIN,  MHEBMATUYECKUA,
3NEKTPONHEBMATNYECKUIA.

5.2.5.2 Cnocob ynpaBneHus.

Hanpumep:

- aBTOMaTuM4ecKMi (NnocpeAcTBOM aBTOMATMYECKOro annapara ynpaeneHus Wnu
nporpaMMupyemMoro KOHTporinepa);

- HeaBTOMaTUYECKUIA (MPU MOMOLLY PYYHOrO NPUBOAA UIU HAXKUMHBIX KHOMOK);

- MNOMyaBTOMaTU4eCKUi (. e YacTU4YHO  aBTOMaTUYECKUN, YacTU4HO
HeaBTOMaTN4ECKUIA).

5.2.5.3 Crnocob nepeknoueHus ansa nyckatenen onpejeneHHbIX TUMos

MepeknoyeHme nyckaTenem co CXeMOon 3B€34a-TPEYroNnbHUK, PEOCTaTHbIX POTOPHBIX
nyckatenem wunv aeTOTpaHCHOPMAaTOPHbIX MNyckaTenerm MOXeT ObiTb aBTOMATUYECKUM,
HEeaBTOMATUYECKMM MK NONyaBTOMATUHYECKUM (CM. PUCYHKM 4 1 5).

5.2.5.4 Cnocob KkoMMyTUpoBaHUA ANa NyckaTenen onpeaeneHHbIX TUNoB

Hanpumep, nyckarenu ¢ pa3pbiBom uenu, 6e3 paspbiea Lenu (CM. pUcyHok 5).

5.3 HomuHanbHbIe M NpeaenbHble 3HaYeHUs NapamMeTPOoB rMaBHOM Lenu

HomuHanbHble 3Ha4YeHUs NapaMeTpoOB KOHTakTopa WNM  nyckatens cnegyer
ykasbiBaTb cornacHo 5.3.1-54 un 58, 5.9, HO HeobszaTenbHO BCE NepeYUCneHHble
napameTpbi.
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MpumeyaHue — HoMUHanNbHbIE 3HAYEHWUS] PEOCTATHOTO POTOPHOrO NyckaTens ykasbiBawT nNo
53.1.2, 5323, 5324, 5326, 5327 u 53.55 VYkasbiBaTb BCe MNepPeYUCNEHHbIE napameTpsbl
Heobs3aTensHo.

5.3.1 HomuHaneHble HanpsKeHns

KoHTakTop nnu nyckarternb XxapakTepuayoT cnefyowme HoOMUHarbHbIE HanPsKEHNUS

5.3.1.1 HomuHaneHoe pabovee HanpsikeHue (Ue) cornacHo 4.3.1.1 IEC 60947-1.

5.3.1.1.1 HomuHaneHoe paboyee HanpskeHue ctatopa (Ues)

[na peocTaTHbIX POTOPHbIX MycKaTene HOMWHAambHbIM PabouvMm  HanpsKeHUem
cTatopa SIBNSETCA Takoe 3Ha4eHue, KOTOPOoe B COYETaHMWM C HOMMWHanbHbIM padoynm
TOKOM cTaTtopa onpegensiet obnactb NpUMEHEHWs Lienn cratopa BMECTE C BKMHOHYEHHBIMU
B HEE MEXaHW4YECKMMW KOMMYTAaLMOHHBIMW annapatamMu M C KOTOPbIM COOTHOCATCS
BKIOYatoLWas WM OTKMoYarowas CrnocobHOCTM, PeXuMm  3SKCnnyaTaummM M MycKoBble
xapakTepmcTukn. MakcumanbHoe HoMUHAaNbLHOE paboyee HanpsKeHe CTaTopa HU B KOEM
cryyae He [OMKHO MNpeBbiWaTb COOTBETCTBYIOLLErO HOMMWHENbHOrO HaMpsKeHUs Mo
nsonsumm

Mpumeyanune — HoMmuHanbHOe paboyee HanpsikeHue CTaTopa BbIPAXKAETCA Kak HanpskeHue
mMexay dpasamu.

5.3.1.1.2 HomwuHaneHoe paboyee HanpsikeHne potopa (Uer)

[ns peocTaTHbIX POTOPHbIX MycKaTenen HOMWHaNbHbIM PabounM HanpskeHnem
poTopa SIBMSETCS Takoe 3HayeHue, KOTOPOE B COYETAHMU C HOMUHanNbHbIM pabouum
TOKOM pOTOpa onpeaenseT obnacTe NPYMEHEHWS LEnW poTopa BMECTe C BKMNIOYEHHBIMU B
Hee MeXaHUYEeCKMMM KOMMYTALUMOHHLIMK annapataMu W C KOTOPbIM COOTHOCSTCH
BKIOYaAIOLLas W OTKMHoYarowas CriocoBHOCTM, PeXuM  3KCnnyaTauum U MycKoBble
xapakTepucTukh. OHO NPUPaBHUMBAETCA K  HANPSHKEHUIO, U3MEPSieMOMY  MexXay
KOHTaKTHbIMUW KOMbL@MK B YCMNOBUSIX OCTaHOBKW ABUraTens v paspbiBa Lieny potopa, npu
nogave Ha cTaTop ero HOMUHANbLHOTO HaNPSPKEHNS.

HomuHanbHoe pabovee HanpskeHWe poTopa MoAaeTcsi MLib Ha KOPOTKUW CPOK B
nepuog nycka. Moatomy gonyckaetrca 100 %-Hoe npeBbilEHNEe HOMMHAINbHBIM pabounm
HanpsKeHWeM poTopa HOMUHANBLHOTO HaNPSPKEHUST U30NSILMKN POoTOpa.

MakcumanbHoe  HanpskeHne  MeXay — pasnuyHbIMM - HaxOAsLVMMWUCS  Moj,
HanpsKeHMEM YacTamm (Hanpumep, KOMMYTaLUOHHBIMK annaparamu, COnpOTUBIIEHUSIMM,
COEAMHEHMAMM U T. M.) LUenn poTopa NyckaTensi MOXKET MMETb pasHble 3HAYEHUs, YTO
cneayeT yunTbiBaTh Npy BbIGOpe annaparta v ero MECTOHAXOXAEHNS

MpumMeyaHune — InekTpuyeckoe HaNnPsXEeHNe HUKE N KOpoYye B pOTOpe, YEM B cTaTope.

5.3.1.2 HomuHansHoe HanpskeHve no naonsaumm (U;) cornacHo 4.3.1.2 IEC 60947-1.

[ns peocTaTtHbIX POTOPHbIX NycKaTene HOMUHANbBHbIM HanpspKEHWEM MO U30MNALMKU
poTopa SBMSETCA Takoe 3HA4YEeHWEe HanpshkeHus, KOTOpOoe YcTaHaBnMBaeTCA Ans
annapaToB, BKJIOYEHHBIX B LeMNb POTopa M OOBbEeOAUHSIIOWEN UX CUCTEMbI (COEANHEHWUN,
COMpPOTUBIEHWIA, 0BOMOYKN), U C KOTOPbIM COOTHOCHATCH WCMbITAHWUSA 3NEKTPOM3oNAaLmUm 1
pacCTOSIHUS YTEYUKN.

5.3.1.2.1 HomnHansHoe HanpsxeHue no nsondumm cratopa (Uis)

Ans peocTaTHbIX POTOPHbIX Nyckatenerh HOMWUHAaNbHLIM HaMPsSPKEHUEM M30MALMK
crtatopa SBMSIETCS Takoe 3HA4YeHWe HanpspKeHusl, KOTOpOe YyCTaHaBnvMBaeTCsl Ans
annaparoB, BKIIOYEHHbIX B NUTALOLLYIO Lienb cTatopa M 06befMHSAIOLLEN UX CUCTEMBI, U C
KOTOPbIM COOTHOCSATCS UCTIbITAHUS SNEKTPOU3ONALMM N PACCTOSTHUSA YTEYUKN.
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B oTcyTcTBME [ApyrMx ykasaHWi HOMUHANbHOE HanpsbkeHue u3onsummn craTopa
cOoBMafaeT ¢ MakcMmarbHbIM HOMUHATBHEIM PabouMM HanpshKeHeM cTaTtopa nyckaTens

5.3.1.2.2 HomuHansHoe HanpsbkeHue no nsonsuum potopa (Uy)

[na peocTtaTHbIX POTOPHBIX NyckaTenewr, HOMWHaNbLHOE HanpPsKeHUe Mo U3oNAUUK
poTopa — 3TO 3Ha4YEHWE HanpsbkeHWUs, npeaHasHavYeHHoe 4N YCTPOUCTB, BCTARMNEHHbIX B
KOHTYp poTopa, a Taloke 6roka, YacTbio KOTOPOro OHU SBRSIOTCS (NEPEMbIYKU, PE3UCTOPDI,
obonoyka), 1 K KOTOPOMY OTHECEHbI AN3NEKTPUHECKUNE UCTILITAHUS U MYTU YTEUKM.

5.3.1.3 HomvHanbHoe umnynscHoe Bbiaepxueaemoe HanpsxeHne (Uinp)

MpumenseTcs 4.3.1.3 IEC 60947-1.

5.3.1.4 HoMnHanbHoe nyckoBOe HanpsieHWe aBToTPaHCHOPMaTOPHOro nyckartensi

HomunHansHoe nyckoBoe HanpsikeHue aBTOTPaHC(OPMaTOPHOro nyckarens — 3To
MOHWXEHHOE HampsikeHwe, nonyyeHHoe u3 TpaHcdopmartopa. [lpeanoyTutensHble
3HaYeHMs HOMMHArbHOrO MyCKOBOro HanpsxeHus coctaensaT 50 %, 65 % wnmn 80 %
HOMVHanbLHOro pPaboyero HanpPsKEHNS.

5.3.2 TOokM nUnn MoLLHOCTH

KoHTakTop nnu nyckaternb onpeaensieTcs CneayowmyMmn ToKamu.

MpuMeyaHune — Y nyckatena CO CXEMOW 3BE3[a-TPEYrONbHUK 3TW TOKW XapakTepusyloT
COeAVHEHWNE TPEYrONbHUKOM, a Y ABYXCTYNEHYATOro aBTOTPaHCHOPMATOPHOrO MM PEOCTATHOTO POTOPHOTO
NycKaTens - NONOXEHUe BKIIOUYeHUsI

5.3.2.1 YcnoBHbIM TEMMOBOW TOK B OTKPLITOM McnonHeHnn (ln) no 4.3.2.1 IEC 60947-

5.3.2.2 YcnoBHbIN TENoBOM TOK B 060m04Ke (fihe) Mo 4.3.2.2 IEC 60947-1.

5.3.2.3 YcnoBHbIN TennoBor Tok ctatopa (Jins)

PasnnyatoT ycrnoBHbIM TEMMOBOM TOK CTatopa nyckatens B OTKPLITOM MCMONHEHWU
(hihs), iin B 06ono4Ke (fnes), B cOOTBETCTBUNM € 5.3.2.1 1 5.3.2.2.

Y peocTaTHOro POTOPHOrO MycKaTens YCMOBHLIA TENfoBOW TOK cTatopa — 9TO
MakcuMarnbHbIA TOK, KOTOPbIA MOTYT NMPOBOAUTL B 8-4acoBOM pexume (cMm. 5.3.4.1) yactu
nyckarens, Tak 4ToObl MpPEBbIlIEHWE TemnepaTtypbl 3TUX 4YacTel He BbIXOAUNIO 3a
npeaensbl, ykazaHHble B 8.2.2, npu ucnbitaHmax no 9.3.3.3.

5.3.2.4 YcnosHbIvi Tennosow Tok potopa (i)

PasnunualoT yCnoBHbLIM TEMMOBOW TOK poOTOpa nyckaTena B OTKPbITOM WUCMONHEHUU
(hr), inn B 0o60on0ouKe (hner), B cooTBETCTBUM € 5.3.2.1 1 5.3.2.2.

Y peoctaTHOro pPOTOPHOrO MyckaTensl YCIOBHbIM TEMSIOBOM TOK poTopa — 3TO
MakCUManbHbIM TOK, KOTOPbIA MOTYT NPOBOAUTL B 8-4acoBOM pexunme (cM. 5.3.4.1) vactu
nyckatens, npoBOASLUME TOK pOTOpa BO BKIKOYEHHOM COCTOSHUM, T.e. nocne
OTCOEAMHEHWNS COMPOTUBIEHWUIA, TaKk YTODbLI NPEBbLILLEHWE TEMNEPaATypPbl 3TUX YacTen He
BbIXOAWNO 3a Npegenbl, ykasaHHble B 8.2.2, npu ucnbitaHnsx no 9.3.3.3.

MpumMmevaHus

1 CneayeT npoBepsTb, 4TOObl B 9nemeHTax (KOMMYTAUMOHHbIX annaparax, COeAWHUTENbHbIX
NPOBOAHUKAX, COMPOTUBMEHUSIX), Yepe3 KOTOpble BO BKIIIOYEHHOM COCTOSIHUM MyckaTens npoTekaer
NPaKTU4ECKN HyneBoi TOK, B HOMUHATbHbLIX peXuMmax akcnnyatauumn (CM. 5.3.4), ykasaHHbIX U3roTOBUTENEM,
3Ha4YeHMe UHTerpana He NPUBOAUIIO K NPEBbILLEHMIO TeMnepaTypsbl, 60onbeMy, 4yem no 8.2.2.

2 Ecnu conpoTUBNEHUs1 BCTPOEHBI B MycKaTerb, HEOBX0AMMO yYuThIBaATh NPEBLILLIEHUE TEMNEPaTyphbl.

5.3.2.5 HommHanbHble paboune Toku (le) Nnm HoMMHanNbHIE paboure MOLHOCTU

HomuHanbHbIM pabounii TOK KOHTaKTopa Unn nyckaTtens ykasbiBaeT U3roToBUTESNb C
Y4Y4ETOM HOMMHAarnbHoOro paboyero HanpsbkeHust (cMm. 5.3.1.1), yCnoBHOrO TENnoBOro Toka
KOHTaKTopa (nyckarensi) OTKPbITOrO WCMOSIHEHWS unn B 060NoYke, HOMWHANbHOTO TOKa
pene neperpyskn, HOMWMHANbLHOM 4actotbl (cMm. 5.3.3), HOMMHANbLHOIO pexuma
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akennyataumm (cm. 5.3.4), kateropum npuMeHeHus (M. 5.4) 1 Tyna 3awwmTHON 0OO0MOYKM
(npn ee Hannuun).

Ana annapaTtoB nNpsMOro KOMMYTUPOBaHWA  WHAMBUAYAlbHbIX — ABUratenen
MHOPMaLMIO 0 HOMUHAMNBLHOM paboyem TOKe MOXHO 3aMEeHUTb UK AOMONHUTL AaHHBIMU
0 MakcuMarnbHON HOMMHaNbHOW BbIXOAHOW MOLWHOCTW (MPY W3BECTHOM HOMWHANbHOM
paboyeM HanpskeHuM) Asuratens, ANA KOTOPOro MpeAHasHadYeHbl 3T annapartbl.
MarotoButenb fomkeH ObiTb B COCTOSAHUN YKasaTb NPUHATOE COOTHOLLEHWE MEXAY TOKOM
M MOLLHOCTBIO.

MpumMmeuyaHue — B npunoxeHun G npuBeaeHbl 3HAYEHUS1 COOTHOLLEHUSI MEXAY HOMUHAmNbHbLIMU
paboymmmn TokamMu 1 HOMUHAarbHBIMU PabOUUMMN MOLLIHOCTAMM.

Ons nyckarenen, HOMUHanNbHLIN pabounin Tk (/) — 3TO TOK B nonoxeHun BKJ1.

5.3.2.6 HomuHanbHbin padounin Tok cratopa (les) MMM HOMUHANbHasA padouas
MOLLIHOCTb cTaTopa

[na peocTaTHbIX POTOPHLIX MyckaTene HOMMHanbHbIA pabounii ToK cTatopa
yKasblBaeT WU3FOTOBUTENMb C YY4E€TOM HOMMHANbLHOrO TOKa pene  Meperpysku,
YCTaHOBIEHHOIO B 3TOM ryckarerne, HOMUHanbHOro paboyvero HanpsbkeHus craropa (Cwm.
5.3.1.1.1), ycrnoBHOro TEMsfIOBOro TOKa MycKkatenel OTKPbITOrO WCMOMHEHWUS WNn B
o6onoyke HOMUHaNbHOM YacToTbl (cM. 5.3.3), HOMUHANBLHOrO peXxMma 3KChnyarTaun (CMm.
5.3.4), nyckoBbIx xapakTepuctuk (cM. 5.3.5.5) 1 Tuna 3awmuTHON 06ONoYKN.

WMHdopmaumio 0 HOMUHaNbLHOM paboyemM TOKE MOXHO 3aMEHUTb AaHHbIMU O
MaKCUManbHOW HOMWHaNbHOW BbIXOAHOA MOLLHOCTU (NPU W3BECTHOM HOMMWHANBHOM
paboyeM HanpskeHWW crTaTtopa) pApurarens, pANA KOTOPOro npefjHasHadeHbl 3TU
CTaTopHble 3neMeHTbl nyckaTtens. WMsrotoButenb fomkeH ObiTb B COCTOAHWWU yKasaTb
MPUHSATOE COOTHOLLEHNE MEXAY MOLLHOCTBIO ABUraTenst u TOKOM craTtopa.

5.3.2.7 HoMunHanbHbIA pabounii Tok potopa (fer).

[na peocraTHbIX POTOPHBLIX MycKaTenew HOMWHanbHLIA pabouuii ToK poTopa
yKa3blBaeT W3roTOBUTEMb C YYETOM HOMWHaNbHOTO pabouero HanpskeHust poTopa
(cm. 5.3.1.1.2), ycnoBHOro TEnnoOBOrO TOKa pPOTOPa OTKPLITOTO WCMNOSIHEHWS WU B
obonoyke, HOMWMHaNLHORM YacToThl (CM. 5.3.3), HOMUHaNLHOIO pexuma 3KcnnyaTauun (CMm.
5.3.4), nyckoBbix xapaktepuctuk (cM. 5355) u Tuna 3awmutHOM OBONOYKM
MPUPaBHMBAETCA K TOKy, NPOTEKaloWeMy MO COeAMHEHVMAM K pPOoTopy, Kkorga ToT
3aMbIKaeTCs HAaKOPOTKO, a ABuUratens paboTaeT ¢ NosHOW Harpyskol, a B CTaTop nogaercs
TOK MPY HOMUHANBHOM HaMPSPKEHUM U HOMUHANBHOW YacToThl.

Ecnn potopHas 4acTb peocTaTHOro pOTOPHOrO nyckaTens OTnM4aeTcs no
HOMWHaneHOW XapaKTepucTuke, WHopmaumio 0 HOMWHanbHOM pabodem TOoKe poTopa
MOXHO [AOMNOSHUTL YKa3aHMeM MakCUMarbHOW HOMWHANBHOW BLIXOAHOW MOLLHOCTU (Mpw
J@HHOM HOMMHaneHOM paboyveM HanpskeHWn poTopa) ABurartens, AN  KOTOpOoro
npefHasHa4yaeTca 9Ta YacTb rnyckarens (KOMMyTauMOHHbIe annapaThbl, COeAUHUTENbHbIE
MPOBOAHWKW, pene, COMPOTUBMEHWSA). 3Ta MOLLHOCTb WM3MEHSETCS, B 4acTHOCTW, B
3aBMCMMOCTM OT MPeAycMarpvMBaeMoro Bpaljarolero MOMeHTa npu  nycke W
cnepoBaTenkHO, OT MyCKOBbIX XapakTepucTuk (cMm. 5.3.5.5).

5.3.2.8 HoMmuHanbHbI HenpepbIBHBIN Tok (/) Mo 4.3.2.4 IEC 60947-1.

5.3.3 HomuHansHas vactoTa no 4.3.3 |EC 60947-1.

5.3.4 HomuHanbHble pexxumbl akennyaTtaumm no 4.3.4 IEC 60947-1.

5.3.4.1 BocbMmnyacoBon pexum akcnnyaraumm (HENpepbIBHON PEXM SKCnyaTaLuum)
no 4.3.4.1 IEC 60947-1 co cnepyroLum AOMONTHEHNEM.

Ona  nyckatens  cO  CXeMOW  3BE3Aa—TPEyronbHWK,  ABYXCTYMNeH4YaToro
aBTOTPaHCOPMATOPHOTO UM PEOCTaTHOTO POTOPHOFO MNyckaTenss — 3TO PEeXMM, B
KOTOPOM MycKaTenb HaxOAUTCH BO BKIOYEHHOM MONOXEHUW, a [NaBHble KOHTaKTbI
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COCT@BMAWMUX €ro KOMMYTALMOHHBLIX annapatoB, 3aMKHYTble B 3TOM MONOXEHUU,
OCTaloTCH 3aMKHYTbIMW, MPOBOASI YCTAHOBMBLLUMACA TOK LOCTATOMHO AOMArO AMs TOro,
yToGbI NyckaTernb JOCTUI TENNOBOro paBHoBecus, HO He 6onee 8 4 6e3 nepepsiBa.

5.3.4.2 TlpogomkuTenbHein pexxum no 4.3.4.2 IEC 60947-1 co cnegyrowmm
LLOMOJTHEHWEM.

Ona  nyckatens  CO  CXEMOW  3BE3[a-TPEYronbHWUK,  ABYXCTYMNeHYaToro
aBTOTPaHCOPMaTOPHOro WMN PEOCTaTHOTrO POTOPHOrO MyckaTens — 370 PEeXuMm, B
KOTOPOM MycKaTene HaxOAWTCA BO BKMHOYEHHOM MOMOXEHWW, & rnaBHble KOHTaKTbl
COCTaBMALWMUX €ro KOMMYTALMOHHBLIX annapartoB, 3aMKHYTble B 3TOM MOMOXEHUW,
OCTaloTCA 3aMKHYTbIMW, MPOBOASA YCTAHOBMBLLUWIACS TOK 6e3 nepepbiBa B TeYeHue Gonee 8
Y (Hepenb, MECSALEB U AaXe NET).

5.3.4.3 TMoBTOPHO-KPaTKOBPEMEHHbLIN MNEPUOANYECKUA PEXUM  3KCTnyaTaumn wnu
MOBTOPHO-KPATKOBPEMEHHbIA  pexuMm  akcrnyataumm no 4.34.3 IEC 60947-1 co
CreayoLWmMM AOMONHEHNEM.

[na nyckatens Ha MOHWKEHHOM HanmpsKEeHUM — 3TO PEXWM, B KOTOPOM nyckatenbs
HaxoAWTCS BO BKMIOMEHHOM TONIOXEHUM, @ [NaBHble KOHTaKTbl COCTaBMSAIOWMX €ero
KOMMYTaLMOHHbLIX annapaToB OCTalTCA 3aMKHYTbIMW B TEYEHWE MEPUOAOB, CBA3AHHBLIX
onpeneneHHbIM COOTHOLLEHVMEM C nepuojamy 06ecTouvBaHus, npuyeM Te n apyrue
NepuoAb! CINLLKOM KOPOTKK, 4TOBbI NyckaTernb ycrnen AoCTUYb TEMNOBOrO PaBHOBECHS.

MpepnoyTUTENbHBIE KNacchbl MOBTOPHO-KPATKOBPEMEHHOTO pexuma (B Lpknax
OnepupoBaHns B 4ac):

- Ans koHTakTopos — 1, 3, 12, 30, 120, 300 n 1200;

- ansa nyckatenen —1, 3, 12.

Linkn onepurpoBaHust - 3TO NOMHbLIA Paboynii LMK, COCTOSILLIMIA M3 OJHOIO 3aMblKaHWA
M OJHOrO pasMblkaHUS.

Ona nyckatenen UMK onepypoBaHus BknodaeT B cebs nyck, paboTy Ha nonHon
CKOPOCTU W OTKITFOYEHWE MUTaHUS ABUraTens.

MpumeyaHne — Y nyckatener B NOBTOPHO-KPATKOBPEMEHHOM PEXMME pasnuuue TEennoBbIX
MOCTOSIHHBIX BPEMEHU PEne neperpyskn 1 ABUratens MoXeT 0GYCMOBUTL HEMPUrOAHOCTL TENSIOBOMO pene
AN 3alMThl  OT MEPEerpysok. PekomeHayetca npoGnemy 3awutbl OT  NEperpysok YCTaHOBOK,
npeaHasHayYeHHbIX ANA SKCMyaTauum B MOBTOPHO-KPAaTKOBPEMEHHOM DEXMME, COrfacoBbiBaTh MEXAY
W3rOTOBUTENEM W NOTPEBUTENEM.

5.3.4.4 KpaTtkoBpemeHHbIn pexxim no 4.3.4.4 [EC 60947-1.

5.3.4.5 Nepurogmndecknin pexum no 4.3.4.5 4 IEC 60947-1.

5.3.5 XapaKTepuctuku npy HopmansHOW Harpyake n neperpyake no 4.3.5 IEC 60947-
1 co cnegyrowmMM AOMNONHEHNSMN.

5.35.1 CnocobHoCcTb BblaepXkMBaTb TOKM MEPErpy3kM MNP  KOMMYTUPOBaHWN
ABurarenen

TpeboBaHuWs, KOTOPLIM AOITKHbLI YAOBNETBOPSATE KOHTaKTOpPb!, MpuBeaeHs! B 8.2.4.4.

5.3.5.2 HommHanbHas Bktovarowas crnocobHOCTb

TpeboBaHna AnNs pas3nnyHbIX KaTteropui npumeHeHus (cM. 5.4) copepxatcs B
8.24.1. 3HauyeHMs HOMWHAamNbHbIX BKMHOYAKOWEA WM OTKNHOYarowel cnocobHocTel
LEeNCTBUTENbHbI  TONIBKO MPWM  ONEPUPOBEHUM  KOHTaKTOPOM  WNM  ryckatenem B
cooTBeTCTBMU C TpeboBaHusamu 8.2.1.1 1 8.2.1.2.

5.3.5.3 HommHanbHas oTkntovarowas cnocobHOCTb

TpeboBaHna AnNs pasnnyHbIX Kateropui npumeHeHus (cM. 5.4) copepxatcs B
8.24.1. 3HaueHVMs HOMWHamNbHbIX BKIHOYAOWEA W OTKMHOYaroWer CrnocobHocTeln
LEeNCTBUTENbHbI  TOMBKO MNPV OMEPUPOBAHUM  KOHTaKTOPOM UMM MyckaTenem B
cooTBeTcTBuM ¢ TpebosaHmsmm 8.2.1.1 1 8.2.1.2.
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5.3.5.4 YcnoeHas paboTtocnocobHOCTb

YcnosHasi pabotocnocobHocTb onpegensaeTca B 8.2.4.2 kak cepus BKNIOYEHUA U
OTKIIOYEHUIA.

5.3.5.5 lNyckoBble 1 OCTAHOBOYHbIE XaPaKTEPUCTUKM nyckaTtenen (cm. 6) Tunosbimn

YCMNOBUSIMW 3KCMIyaTauum nyckatenen aBnsoTca:

a) OfHO HanpaeneHue BpalleHUs C OTKIMIOYEHMEM pBuratens, paboTaellero B
HOpManbHbIX YCIOBUSX aKCnyaraumm (kateropum npumeHeHuns AC-2 n AC-3);

b) pBa HanpaBneHwss BpalleHUsi, HO C peanu3auuend BTOpPOr0 HarpasneHus
BpaLLEHNs MOCne OTKIMOYEHUsT MycKaTensi U MONHOM OCTaHOBKW ABWrarens (kareropum
npumeHeHns AC-2 n AC-3);

C) OOHO HanpasreHne BpaleHNa Uy Asa no NepevmcneHunto b), Ho C BO3MOXHOCTbIO
HeyvacTbIX NMOBTOPHO-KPaTKOBPEMEHHbIX BKITHOYEHUN (B TONYKOBOM peXMME) - 0ObIYHO AnA
nyckaTenen npsMoro Aencreus (kateropus npumeHeHns AC-3);

d) oaHO HanpaeneHue BpalWeHUA C 4acTbiMU MOBTOPHO-KPATKOBPEMEHHBLIMU
BKIMIOYEHUAMM — OObIYHO ANS nyckaTener nNpAMOro AEWCTBUSA (KaTteropus npuMeHeHus
AC-4),

€) OAHO WNM ABa HanpaBMneHWs BPaLEHUs, HO C BO3MOXHOCTBIO HEYacTbIX
TOPMOXEHUA MPOTUBOTOKOM AJS19 OCTaHOBKU [ABWUraTensl, COYETaloWUXCs, €Cnv  3TO
npeaycMaTpuBaeTcsi, TOPMOXEHUEM C MPUMEHEHMEM CONPOTUBNEHUS B LienNn poTtopa (B
pEeBEPCMBHBIX MycKaTensx C TOPMOXEHMEM) — OObLIMHO ANS PEOCTaTHbIX POTOPHbLIX
nyckartenen (kateropusa npumeHeHusa AC-2);

f) ABa HanpaBneHns BpalEHWS, HO C BO3MOXHOCTBIO MEPEKMHOYEHNA MUTAKOLLUX
COEQVHEHVI ABUraTens, BpalAWErocas B OAHOM HampaeneHun (TOPMOXEHNE
NMPOTUBOTOKOM), ANA peanu3auum ero BpalleHWs BO BTOPOM HampasneHuu, C
OTKIIOYEHMEM ABuratensi, paboTalolwero B HOPManbHbIX YCMOBUSX dKCnnyataumu, -
06bIYHO A4NS PEBEPCUBHONO MNyckaTens NpsiMoro AeucTeus (kareropuns npumeHeHus AC-4).

Mpwn OTCYTCTBUM APYrUX yKasaHUA MycKaTenu NpOEeKTUPYHOTCS Ha OCHOBE MyCKOBbIX
XapaKTepUCTUK ABUraTener, COBMECTUMBIX C BKIHOYatoLLen cnocobHOCTLIO No Tabnuue 7.
3HaueHVa BKIOYaKoLLEN CNOCOBHOCTU PaCcNPOCTPaHSIIOTCS Kak Ha NepexoiHbie, Tak U Ha
YCTaHOBMBLUMECA MNyCKOBblE TOKM nogaenstowero 6GonblUMHCTBA — CTaHAapTHbIX
asuratenen. OfHaKo MycKOBbIE TOKM HEKOTOPLIX KPYMHbIX ABUratenei Moryt Aocturartb
MUKOBBIX 3HAYEHMI, COOTBETCTBYIOLMX KO3 PULIMEHTAM MOLLHOCTU, 3HAUMTENBLHO Gonee
HU3KMM, YEM yKasaHbl ANS UCMbITaTENBHOW Lenu B Tabnuuye 7. B atux cnyyaax pabouunn
TOK KOHTaktopa wmm nyckatens JAoimkeH OblTb YMEHbLUEeH [0 3HaYeHUs HWKe
HOMWHaILHOro Tak, 4YTobbl He Obina NpeBbilleHa BKMOYaroLLas CrnocobHOCTL KOHTakTopa
Unn nyckaTens.

5.3.5.5.1 lNyckoBble xapaKkTepUCTUKM PEOCTaTHbIX POTOPHbLIX MyckaTenemn

CnepyeT pasnuyartb TOKM U HamnpsbKeHUS B LIENsX CTatopa u poTopa asurartenen ¢
KOHTaKTHbIMM KomnbLamn. OgHako B HOPMarbHbIX paboynx yernoBusax U3MEHEHUS 3HAYEHUN
TOKa B Liensx cTatopa 1 poTopa Ha pasnuuyHbIX aTanax nycka noyty NponopumMoHanbHbl.

Llenb poTopa onpeaenstoT CNEAYIOLLMMN OCHOBHBIMWN XapaKTEPUCTUKaMU:

- HOMUHarnbHbIM paboynM HanpspkeHWeM poTopa, B;

- HOMWHarnbHbIM paboyrM TOKOM poTopa, A,

- MOMHBLIM COMPOTMBNEHWEM pPOTOPA AaCUHXPOHHOrO ABUraTens € KOHTaKTHbIMU
KonbLamu, rae;

- TOKOM B LEenn poTopa HEemnoCcpeaCTBEeHHO nepes 3aMblkaHWEM HaKOPOTKO CeKLMK
COMNPOTUBIEHNNA, A,

- TOKOM B LNV poTopa HEMOCPEACTBEHHO MOCNE 3aMbIKaHUS HAKOPOTKO CEeKLMW
CONPOTUBIEHNN, A,

- HOMMHanbHbLIM PatoYnM BpaLLAKOLLMM MOMEHTOM ABUraTens;
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- BpEMEHEM MycKa;

- )KECTKOCTbBIO MycKa.

M3BecTHO, 4TO BO MHOMMX 0BNacTax NPUMEHEHUSI PEOCTaTHbIX POTOPHBIX NyckaTenen
K HAM MPefbsiBMSIOT O4eHb cneuvdudeckue nyckoble TpeboBaHus, B pesdynbTarte Yero
PasHATCA He TOMbKO YACIIO CTYNeHen nycka U 3Ha4eHus /1 1 /o, HO Takoke 3HaveHus /1 1 />
ANS OTAerMbHbIX CeKLMA comnpoTveneHuin. MNosToMy He Aenanock MonbITOK YCTaHOBUTb
CTaHAapTHbIE NapameTpbl, HO PEKOMEHAYETCA yYUTbIBaTL CrneayoLme hakTopbl:

- B 6GOnMbLUIMHCTBE Cry4YyaeB AOCTATOMHO OT ABYX [0 LUECTM CTyMeHeW nycka, B
3aBMICMMOCTU OT BpPALLAIOLLEr0 MOMEHTA, MHEPLIMM Harpyskm 1 TpebyroLLencs XXecTKoCTu
rnycka;

- CeKuMn COMpOTUBNEHWA AOMKHBI NPOEKTUPOBAaTLCA MPEAnOYTUTENBHO  C
HOMMHAaNBHBIMU TEMMOBLIMU XapaKTepUCTUKaMU C y4E€TOM BPEMEHMN Mycka, 3aBUCSLLEro OT
BpaLLaoLLEro MOMEHTa U MHEPLUMW Harpy3Ku.

5.3.5.,5.2 CraHpapTHble YCNOBUSA BKIOYEHWMA W OTKIKOYMEHWUS B 3aBUCUMOCTM OT
MYyCKOBbIX XapaKTEPUCTUK PEOCTATHBIX POTOPHBIX NyckaTenewn

9™ ycnoeus npuBeaeHbl B Tabnuue 7 M AeWCTBUTENbHBI ANA MycKa C BbICOKUM
BpaLLaoLLM MOMEHTOM (0G03HaYEHNA MEXaHUYECKUX KOHTAKTHBIX annapaToB CM. Ha.

MpumMmevaHue — Ycnosus nycka ¢ NofHbIM 1 50 % MOMEHTaMU HaxXOAATCA B CTAaAUN U3YYEHUSA.

YcrnoBus BKIMIOYEHUS U OTKMKOYEHUS B KaTteropuv npumMeHeHuss AC-2 cornacHo
Tabnuuye 7 cuutaloT craHgapTHeiMU. Llenb nyckarens pomkHa ObITb paccuuTaHa Tak,
4yTObOblI BCE peocTaTHble POTOPHbIE KOMMYTAUMOHHbIE annapartbl pasmbiKanucb paHbLue,
YeM CTaTOPHbIA KOMMYTaUMOHHBLIN annapar, NpubnMantensHO OQHOBPEMEHHO C HUM. B
MPOTUBHOM Crlyyae CTaTopHbIA KOMMYTALMOHHBIM annapaTr [OIPKEH YAOBMNETBOPATb
TpeboBaHusam kaTteropum npumeHeHust AC-3.

5.3.56.5.3 TllyckoBble xapakTepUCTUKN ABYXCTYNEHYaTbiX aBTOTPaHC(OPMAaTOPHbIX
nyckarenem

B oTcyTtCcTBME ApyrMxX yKkasaHWW MPOEKTUPOBAaHWE aBTOTPaHC(OPMAaTOPHBIX
nyckateneh u ocobeHHO aBTOTPaHC(OPMATOPOB OCHOBLIBAETCH Ha MPeAnochifike, YTO
BpEMS MnycKa Ans BCEX KnaccoB pexmma (cMm. 5.3.4) He gormkHo npesbiwatb 15 ¢. Yucno
MyCKOBbIX LMKIOB B 4YaC OLEHMBAETCH C YCMNOBMEM, YTO WHTEpBalbl MeXay nyckamu
paBHbl, 38 WCKMHOYEHVMEeM CcllydaeB ObICTPO Crefyolmx OAMH 3a APYTMM ABYX LMKIIOB
OMepupoBaHnsA, Koraa AomkHa obecnevnmBaTbCA BO3MOXHOCTb OXN@XAEeHWUs nyckartens v
aBToTpaHcopmaropa A0 TeMmMnepaTypbl OKPYXalwlero BO3ayxa nepej Hadvanom
cneayroLero uukna.

Ecrn TpebyeTtcs Bpems nycka Gonee 15 ¢, ero cnefyeTt COrnacoBbiBaTb MeXAy
narotoeuTenem n notpeburenem.

5.3.6 HoMuHarnbHbIN YCNOBHbIA TOK KOPOTKOro 3amMbikaHns no 4.3.6.4 IEC 60947-1.

5.4 Kateropuun npyMmeHeHus1

5.4.1 O6wmre nonoxeHuns

MpumeHsaeTca 4.4 IEC 60947-1 co cnegyrowmmmn gononHEHUAMM.

[nsi KOHTAKTOPOB M MyCKaTeNen CUNTAKT CTaHAAPTHLIMU KaTeropum NPUMEHEHUs No
Tabnuue 1. Jloboe fpyroe NpUMeEHeHWe AOIMKHO OCHOBLIBATHCA Ha COrMalleHUU Mexay
N3roToBUTENEM UK NOTpedOMTENEeM, HO B KA4YecTBE TaKoro COrnalleHUss MOXeT
NCMonb3oBaTbCa MHPOPMaLMS, CofepXallasaca B KaTanore Unm npocnekTe N3roToBUTens.
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5.4.2 [pucBoeHue Kareropuil NPUMEHEHUsI Ha OCHOBaHUWU pe3ynbTaToB
MCNbITaHUNA

a) KoHtakTopy mnm nyckarento, UCMbITAHHOMY Ha OAHY KaTeroputo NPUMEHEHUS UK
npu robor  koMOMHaUMW napameTpoB  (Hanpumep, MakcumansHoro pabouero
HanpsbkeHWsl, Toka WU T. M.), MOXHO NPWUCBOUTb ApyrMe KaTeropum npumeHeHus 6e3
NCTIBITAHNA, ECNW UCTIbITATENBHbIE TOKW, HanpskeHus, KO3(MULMEHTbI MOLLHOCTU UMK
MOCTOSIHHbIE BPEMEHM, YMUCNO LUKIIOB OMNEPUPOBAHUSA, BPEMS MPOTEKaHWA Toka W
obecTtoumBaHma no Tabnuuam 7 n 10 u UCnbITaTenbHbIE Lenn ANA yCTaHaenBaeMblX
KaTeropvi NnpMMeHeHns 06ycrnoBnmMBaroT He Bonee XeCTkne UCNbITaHUS, YeM Te, KOTOPbIM
noaBepranca JAaHHb KOHTaKTop WNM nyckaTenb, a npeBbllleHWe TemnepaTtypbl
MPOBEPANOCE MPU TOKE HE HWXKE MakCUManbHOro HOMUHaneHOro pabodero Toka B
NPOJOIKUTENBHOM pexunmve. Hanpumep, nocne wcnbiTaHWM Ha KaTeropuio NpUMEHEHUs
AC-4 KOHTaKTOpPY MOXHO MPUCBOUTL KaTeropuio npumeHeHnsa AC-3, npu ycnosum 4To, /e
ana AC-3 He bornee 12 /o ana AC4 npn oaWHaKoOBOM HOMUHanbHOM pabodem
HanpPsHKEeHNN.

b) KowntakTopel kateropum DC-3 m DC-5, cuutaror CnocobHbiMM 3ambikaTb W
pa3mblkaTb LIEN Harpysku, oTIIM4aloLMECH OT UCMbITaTeNbHbIX, NPU YCNOBUN, YTO:

- HanpshkeHNe 1 TOK He MPEBbILIAIOT YKasaHHbIX 3HAYEHNN U Ue 1 /¢;

- sHeprns J, HakonneHHas B hakTUYEeCKOW Harpyske, He MPEBbILAET 3HEPTUIO Je,
HaKOMNMEHHYIO NPU Harpy3sKe, NCMOMb30BaBLUENCS B UCMbITAHUAX.

OHeprus, HakonneHHas B UCMbITATENbHOW Lenw:

Kateropus ncnons3osanuns HakonneHHas aHeprna Jo
DC-3 0,00525 - Us - Ie
DC-5 0,0315- Ue - Ie

3HauyeHusa koHcTaHT 0,005 25 u 0,031 5, BblumcneHbl Mo OpMyne, rae NocToaHHasn
Nno BpemeHM Bbina 3ameHeHa CreyioLWwmnM BbIPaXEHNEM:
Je=1/2L72

rLe NoCTosiHHasA Mo BpeMeHu Bbina 3ameHeHa CriefiyoLmM BbipakeHUeMm:
2,5102 ¢ (DC-3) u:
15-107% ¢ (DC-5)
nraoe U=1,05
Ue /=41,
L — 3TO MHAYKTMBHOCTL UCMbITATENBHOM Lienu (CM. Tabnuuy 7).

Tabnuuya 1 — Kateropuv npumeHeHus

Pog Toka Katero- || O6osHauyeHve | TunuuHble obnactn npUMeHeHUs
pusi JononHuTenb-
npumMeHe || HbIx KaTteropun
HUS
MepemenHbn [ AC-1 Obwee HeuHaykTvBHbIE WM cnabouHAYKTUBHBLIE
HasHayeHve Harpysku, Ne4n ConpoTUBNEHNA
AC-2 - [euratenn ¢ KOHTaKTHbIMW KOMNbLAMU: MYCK,
OTKIOUEHNE
MepemenHbn || AC-3 [euratenn ¢ KOPOTKO3aMKHYTbIM POTOPOM:
nyck, OTknoveHne 6Ge3 npeaBapuUTENbLHON
OCTaHOBKM
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lMpodomxeHue mabnuusi 1
AC-4 [Buratenn ¢ KOPOTKO3aMKHYTbIM POTOPOM:
nycK, TOPMOXEHWe NPOTUBOTOKOM,
NOBTOPHO-KPATKOBPEMEHHbIE BKITHOYEHUS
AC-5a BannacTHble KommyTupoBaHWe paspsagaHbIX 3nekTponamn
conpoTuBe-
neHus
AC-5b Hakanveanne || KommyTnposanmne namn HakanmsaHus
Pop Toka Katero- || O6osHauyeHue | TunmyHble oBnact npUMeHeHNUs
puvsa AononHuTens-
npumeHe [ Hbix kateropum
HWA
AC-6a - KommyTrpoBaHve TpaHchopmaTopos
AC-6b - KommyTrpoBaHme 6atapen koHLeHCaTopoB
AC-73 - CnabovHayKTUBHbIE Harpyskm ObITOBOrO U
aHanornm4yHoro HasHa4yeHun
AC-7b - [JeuratencHble Harpyskum ObITOBOrO
Ha3HayeHus
AC-8a - YnpaBneHnsa repMeTU4HbIMU ABUraTensmm
KOMMPECCOPOB  XOMNOAWUIBHMKOB  C
PyYHbIM B3BOAOM pacuenutenen
neperpyskm
AC-8b - YnpaeneHnss repmeTudHbIMU  ABUratensiMmu
KOMMPEeCCcOpOB  XONOAWUNBHUMKOB  C
aBTOMaTM4eCKMM B3BOAOM pacuenutenemn
neperpysku
MocTosiHHeIA || DC-1 - HevHoykTvBHble wnu  cnabouHAyKTUBHBIE
Harpysku, neyu conpoTuBneHNs
DC-3 - LUyHTOBbIE ABUratreny: nyck, TOPMOXeHVe
NPOTUBOTOKOM, NMOBTOPHO-
KpaTKkoBpPEeMEHHbIe BKITHOYEHUS.
OunHamunyeckoe OTKNOYEHWE ABUraTenen
NMOCTOSIHHOTO TOKa
DC-5 - CepuecHble aBuraTenn: nyck, TOPMOXeHWe
NPOTMBOTOKOM, NMOBTOPHO-
KpaTKkoBpeMeHHbIe BKITHOYEHUSA.
JunHammnyeckoe OTKNKOYEHWE ABUraTenen
NOCTOSAHHOrO TOKa
| DC-6 || HakanveaHve || KoMMyTrpoBaHve namn HakanmsaHns
a Karteropua AC-3 MoxeT npegycMaTpuaTth CriyvalHble MOBTOPHO-KPATKOBPEMEHHbIE BKIMIOYEHUA UMW
TOPMOXEHUE NPOTUBOTOKOM Ol'paHI/I‘-leHHOVI ANUTENBHOCTU, HaNnpumep, Npu Hanagke MexaHusma; B 3TU
OrpaHuYeHHbIe Nepuoabl YNCNo cpabaTbiBaHWi He AOMMKHO npeBbiwaTth 5 38 1 MuH unun ¢B. 10 3a 10 MuH.
b TepmeTuuHbIli ABUraTenb KOMNpeccopa XOnoAuNbHUKA npeacTaBnsieT cobon  KOMOMHaUMIO
KOMMpeccopa U ABUraTens, 3akmioYeHHy B 0aHY 000Mn04Ky, 6e3 Hapy>XHOro Bamna Wiu ero ynroTHEHUS,
npuyem asuratens pabotaert B xonoaunbHuke.c Ona AC-7a n AC-7b cm. IEC 61095.
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Kaxxpas kareropms NPUMEHEHVUS  XapakTepU3yeTCA  3HAYEHUSIMM  TOKOB,
HanpsbkeHWn, KO3MMPULMEHTOB MOLLUHOCTU WMAW  MOCTOSIHHLIX BPEMEHW W ApYyrux
napameTpoB 13 Tabnuy 7 1 10 1 ycrnoBUSMW WCMbITAHWA MO HACTOSLLEMY CTaH4apTy.
MosTomy ANA KOHTAKTOPOB WM MyCKaTenew, onpefenaembiX UX KaTeropmen NpyMeHeHus,
Heobsa3aTenbHO OTAENBHO YyKasbiBaTb HOMWHANBHYHO BKMHOYAKOLLYIO M OTKIHOMatoLLyHO
CNOCOBHOCTK, TaK Kak WX 3HAYEHUS MNPAMO 3aBUCAT OT KaTeropum MPUMEHEHWs Mo
Tabnvue 7.

HanpspkeHne BO BCex KaTeropusx MPUMEHEeHWS - 3TO HOMMHaneHoe pabovee
Hanps)KeHWe KOHTaKTopa Wnv nyckarens, 3a WCKMIOYEHWEM PEeOCTaTHOrO POTOPHOro
nyckaTtensi, U1 HoMMHanbLHoe paboyee HanpsKeHWe craTopa ANA PeocTaTHoOro PoTOPHOro
nyckaTens.

Bce nyckatenn npsMOro [AEWCTBUA OTHOCATCA K OAHOA WM HECKOJSbKUM
kateropusim npumeHerus: AC-3, AC-4, AC-7b, AC-8a n AC-8b.

Bce nyckatenm Co CXeMOW  3Be3[a-TPEYrONbHWMK W ABYXCTyneH4aTble
aBTOTpaHCOPMAaTOpPHLIe MycKaTenu NPUHaanexar K kateropum npumeHeHus AC-3.
PeoctaTHble pOTOpHbIE MycKaTenu NpuHaanexar K kareropum npumeHeHus AC-2.

5.5 Llenu ynpaBneHus

MpumeHseTca 4.5 IEC 60947-1.

OneKTpoHHas YacTb MOXET ObITb BbIMOMHEHA KaK €AUHOE Lenoe unu oTAenbHON
YacTbH MPY YCNOBUM, YTO OHa BbINOMHAET HeOTbeMMeMyto yHKUMIO annapaTa. B o6oux
CnyYasix annapaT WCMbITbIBAOT C 3MEKTPOHHOM YacTbio, CMOHTMPOBaHHOW Kak npwu
HOpManbHOW 3KcnyaTtauum. XapakTepucTuKM NeKTPOHHbIX Liener ynpasneHus:

- BUA TOKa;

- notTpebnsemas MOLLHOCTb;

- HOMUHanbHas YacToTa (4na NepeMeHHOro Toka);

- HOMWHanbHOE HanpsbkeHVe uenu ynpasneHus  (NepeMeHHbIN TOK/MOCTOSIHHBINA
TOK);

- HOMMHAmNbHOE HanpsbkeHWe nUTaHWUA LUenu  ynpaeneHus (nepemeHHbIN
TOK/NMOCTOSIHHBIN TOK);

- BWA4 BHELWHMX YCTPOMUCTB ANS UenuM YynpasBneHns (KOHTaKTbl, JAaTuuKw,
OMNTOCOEAUNHUTENMN, NEKTPOHHBIE AKTUBHbLIE KOMMOHEHTBI U T. 4.).

5.6 BcnomorarenbHbIe Lenu

MpumeHsieTcst noanyHKT 4.6. ctangapTa IEC 60947-1

LUndppoebie Bxoabl wmnn undposble BbIXOALI, WUMEKOWMECA B KOHTakTtopax W
nyckarensix, JOJUKHbl OblTb COBMECTUMbI C  MPOrpaMMUPyEMbIMM  FOrUYECKUMU
koHTpornnepamu (MIK) n otBevats TpebosanmaM B npunoxeHnn S IEC 60947-1.

5.7 XapakTepucTuKu pene u pacuenurenen (pene neperpysku)

MpumeuaHne — B HwKecneaylowem TEKCTE HACTOSILLEro craHgapra cnosa "perne neperpysku”
OTHOCATCA, N0 06CTOATENLCTBAM, B PABHON Mepe K Pene neperpyskn 1 pacLenuTento neperpysxku.
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5.7.1 NepeueHb xapakTepucTUK

Pene v pacuenutenn AOMKHbI ONPEAensATbCs, Koraa YMECTHO, Cchnedyrowumm
XapakTepucTukamu:

- TMNOM pene unu pacuenurtens (cMm. 5.7.2);

- napameTpamu (cMm. 5.7.3);

- 0603Ha4YeHNeM 1 TOKOBLIMW YCTaBkaMu perne neperpysku (cm. 4.7.4);

- BPEMSA-TOKOBbIMU NapameTpamu pene neperpysku (cMm. 5.7.4);

- BMIMSHNEM TeMMepaTypbl OKpyXatoLero sosayxa (cm. 4.7.6).

5.7.2 Tunbl pene unu pacuenurenen

a) PacuenuTens C LLYHTOBOW KaTyLLKOW (HE3AaBUCUMBIA pacLienuTernb);
b) MuHUManeLHbIe pene unu pacuenuTens HaNPSXKEHUSA U ToKa Ha pasMblkaHue;
c) Pene neperpysku, Bbigepxxka BpeMeHn KOTOpPOoro:
1) NpakTU4ecKn He 3aBUCUT OT NPEALLECTBYHOLLEN Harpy3Ku;

2) 3aBMCUT OT NPEALIECTBYIOWEN Harpy3Ku,;

3) 3aBMCUT OT NpEeALUECTBYIOLLENA Harpy3kuM W, KPOME TOro, 4YyBCTBUTEMbHA K
BbINageHuio ¢asbl.

d) MakcumansHoe pene wnM  pacuenuTenb TOKa MIHOBEHHOTO AeNCTBUA
(Hanpumep, YyBCTBUTENBbHOE K TOPMOXEHUIO ABUraTensy);

e) lNpoyne pene unun pacuenuTenn (Hanpumep, pene ynpasneHus, CBA3aHHOE C
yCTPOMCTBaMM TENSIOBOM 3aLUTLI ABUraTens);

f) Pene nnu pacuenuTenb, YyBCTBUTENBHBIA K ONMPOKUABIBAHUIO pOTOpa.

5.7.3 Xapakrtepuctuueckue napameTpbl

a) HesaBncumbeln pacuenuTenb, MWHUManNbHOE pene wnu  pacuenuTens
HanpsbkeHWs (Toka), MakCcMmanbHOe pene WnM pacuenuTens HanpsbkeHus (Toka
MFHOBEHHOrO OENCTBUS), pene unu pacuenuTens gucbanaHca Toka Unum HanpsXeHns u
pene unu pacuenuTess nepekntoderns ¢as Ha pasmblikaHue:

- HOMUHaNbLHOe HanpsKeHne (TOK);

- HOMUWHanbHasi YacToTa; - pabovee HanpshkeHne (Tok); - BpeMsi cpabaTtbiBanns (roe
YMECTHO);

- BPEMS TOPMOXEHUS (r4e YMECTHO).

b) Pene neperpy3ku:- 0603HaueHNe n TokoBble yCcTaBku (cM. 5.7.4);

- HOMWHarneHas YacToTa npu HeoBXOAUMOCTY (HanpUMep, ANA pene neperpysku ¢
nMTaHnem OT TpaHchopmaTopa Toka);

- BpPEMA - TOKOBbIE XapakTEPUCTUKW (MNW [Manas3oH XapakTepucTVK) npu
HeobXxo4MMOCTH,

- KPmacc pacuensieHust cornacHo krnaccudukaumm no  Tabnmue 2 nubo
MakcumansHoe BpeMsi pacuenneHunss (B CeKyHAax) B YCroBUSX, ykasaHHbiXx B 8.2.1.5.1
(Tabnuua 3, rpada D), ecnu aTo Bpemsa npesbiwaeT 40 c;

- POA pene: TEnnoBoe, SMeKTPOMAarHUTHOE, SNEKTPOHHOE WMWN 3MeKTPOoHHOe 663
TEnnoBOM NamsTU (3NEeKTPOHHOE pene, He oTBevatollee TpeboBaHUsM K UCMbITaHUAM Ha
MPOBEPKY TENNOBOW NamsaTn cornacHo 8.2.1.5.1.2, LOMKHO MapKMpOBaTLCS 3HAKOM.

- BUA B3BOAA: PYYHOW W/ aBTOMAaTMYECKUIA; NMPU KOMOBVMHMPOBAHHOM PYYHOM Wi
aBTOMaTN4eCKoM B3BOZE MONOKeHWe B3BoAa AOMKHO ObiTb yka3aHo;,

- BPeMs pacuenneHus pene neperpysku knacca pacuenneHus 10 A, ecnv OHO
Bonee 2 MyH npu MyHYC 5 °C 1 Hxe [em. 8.2.1.5.1.1, nepeyncnenre c)].
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¢) Pacuenutens ¢ pene, YyBCTBUTEMNbHBIM K AnddepeHLmansHOMY TOKY:

- HOMWHanbHbLIA TOK;- Pabo4ni TOK;

- BpeMs cpabaTtbiBaHUs UV BPEMSA-TOKOBAs XapakTepucTuka no tabnuue H.1;
- BPEMSA TOPMOXEHUS,

- 0603HayeHme Tuna (cM. npunoxeHune T IEC 60947-1, NameHeHue 1).

Tabnunua 2 — Knaccel pacuenneHms pene neperpysku

Knacc Bpemss pacuenneHus T, B| Bpema pacuennedus T, ¢, B YCnoBusx,

pacuenneHus YCIOBUAX, COOTBETCTBYIOLWMUX || cooTBeTcTRYIOWMX 8.2.1.5.1, Tabnuua 3, rpada
8.2.1.5.1, Tabnuua 3, rpacpa D* D, ¢ 6onee >ecTkMmu gonyckamu (aAuvanasoH

aonyckos E)

2 - T,£2

3 - 2<T,=<3

5 0,5< T, =5 3<T,<5

10A 2<T,=10 -

10 4<T,<10 5< T, <10

20 6< T, =20 10< T, <20

30 9< T, <30 20< T, <30

40 - 30< T, <40

MpumeyaHusn

1 U3roToBuTENb AOMKEH AOMOMHUTL KNacc pacuennenus 6yksoin E, Ana ykasaHuA NpuHaANEeXHOCTH K
ananasoHy gonyckos E.

2 YcnoBus pacuenneHus B 3aBUCUMOCTU OT poaa pene npuseaeHsl B 8.2.1.5.

3 B peoctatHOM pOTOPHOM MyckaTene pene neperpysku, kak Npasuno, BKNIOYAETCA B Lienb craropa.
MoaToMy OHO HecnocobHO 3(PPEeKTUBHO 3awmwatb UENb POTOpa W, B YAaCTHOCTWU, COMPOTMBIEHUS,
noBpeXaaloLmecs Yalle, Yem cam poTop UM KOMMYTaUUOHHbIE annapaThbl, B Criy4ae HenpaBUIbHOTO
nycka; 3alyuTa Lenu potopa JoJbkHa 0cob0 COrnacoBbIBaTbCA MEXAY U3roTOBUTENEM U noTpeburenem
(cMm. Takke 8.2.1.1.3).

4 B aByXCTyneH4aToM aBTOTPaHC(POpPMATOPHOM NyckaTene NyckoBOW aBTOTpaHCOopmMaTop HOPMAarbHO
npeaHasHavyaeTcs Ans UCNONb3OBaHWUA TOMLKO B NYCKOBOW Mepuoa; B pesynbTare 9Toro B cryvae
HENpPaBUIIBHOIO MNycka pene neperpyskn HecnocobHo 3ddekTUBHO ero 3awmTutb. 3awmra
aBToTpaHccopmaropa AomkHA 0000 COrnacoBbLIBAaTLCA MEXAY U3roTOBUTENEM M noTpebutenem (CM.
8.2.1.1.4).

5 [InAa KoMneHcauuu pasnu4Yalolmxcsi XapakTepucTUK HarpeBaTene U TEXHONOMMYEeCKMX JOMyCKOB

BbIGUPAIOTCA MOHMKEHHBIE NPeaenbHble 3HaYeHus Tp.

5.7.4 Obo3HayeHne U TOKOBbIE YCTaBKU pene neperpysku

Pene neperpyskn 0603Ha4al0T TOKOBOW YCTaBKOW (BEPXHUM N HKHUM npeaenamm

Anana3oHa TOKOBOW YCTaBKK, €CMM OHa perynMpyemas) U KnaccoM pacuenneHus.

TokoByto ycCTaBKky (MNW AuanasoH TOKOBbIX yCTaBOK) CneayeT MapKmpoBaTtb Ha
pene. OgHako ecnu Ha TOKOBYHO YCTaBKy BMMSIOT YCMOBMSA 3KCNnyaTauuu vnuv gpyrve
hakTopbl, KOTOpbIE HA pene Hemnerko MapkMpoBaTb, Ha pene Unn ero CbeMHbIX YacTax
(Hanpumep, HarpeBaTenbHbIX 3NEMEHTaX, KaTywkKax ynpasneHus unn TpaHchopmaTopax
TOoKa) cneayeT 0603HaAYMTL HOMEP UMM ONO3HAaBAaTENbHYIO METKY, Aatowme BO3MOXHOCTb
MONyYEeHNA HYXXHOW WHGMOPMaLMM OT MU3roTOBUTENS uNnNn K3 ero kartamnora nmbo,

npeanoYvYTUTeNbHO, U3 AOKYMEHTOB, NMocTaBNAeMbIX BMeCTe C nyckaTenem.

Y pene neperpyskn ¢ niMtaHuem OT TpaHcdopMaTopa Toka 3TM 0603Ha4YeHUs MoryT
OTHOCUTLCS NNOO K NEPBUYHOMY TOKYy TpaHcdopmaTopa, nuTarowero 3to pene, nnbo K
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TOKOBOW yCTaBke pene neperpyskn. B nobom crnyyae cnepyeT ykasbiBaTb kO3(phULIMEHT
TpaHchopmaumn.

5.7.5 BpeMsA-TOKOBbI€ XapaKTEPUCTUKU pene neperpys3ku

TynnYHbIE BPEMS-TOKOBbIE XapakTEPUCTUKN AOMKHbI BblAaBaTbCsl U3roToBUTENEM B
Bnae kpusbiX. 10 HVM fJomkHO ObITb BMAHO, Kak BpeMs pacuenneHus, HauuHas c
XONOAHOro COCTOSAHUA (CM. 5.7.6), MU3MEHSETCA B 3aBUCUMOCTW OT TOKa A0 YPOBHS, Kak
MUHUMYM, 8-KpaTHOro TOKa MONHOW Harpy3ku ABuraTtens, C KOTOpbiM npeanonaraercs
ucnonb3oBaTb faHHoe pene. M3roToBuUTENb [JOIDKEH ykasaTb NOAXOASILLMM Cnocobom
obLme [onycKkaemble OTKIOHEHUS NO 3TUM KPUBBIM 1 NONEPEYHOE CEYEHNE NPOBOAHMKOB,
NCMOSb30BaHHLIX AN NOCTPOEHUst 3TUX KpMBbIX [cM. 9.3.3.2.2, nepeyncnenue c)).

MpumeyaHue — PekoMeHnayeTca TOK OTKNaAbIiBaTh MO ocu abcuuce, BpeMs - N0 OCM opAuHaT, B
oboux cnyvasx no norapudmuyeckon wkane. Tok peKOMEHAYETCA BbIpaXaTb B BUAE KPATHOCTWU TOKOBOW
YCTaBKW, BPEMS - B ceKyHAaX. MoCTpoeHne XapakTepUCTUK JOJDKHO BbINOSHATLCA NOAPOBGHO cornacHo 5.6.1
n pucynka 1 IEC 60269-1, a Takke pucyHka 104, 504 n 505 IEC 60269-2.

5.7.6 BniusaHue TeMnepaTtypbl OKpyXalouiero Bo3gyxa

Bpemsa-TokoBble xapakTepuctuku (cM. 5.7.5) COOTBETCTBYIOT OnpeaeneHHoOMY
3HAYEHUIO TeMnepaTypbl OKPYXaoWero BO3fyXa M OCHOBLIBAKOTCA Ha Npeanocbinke
OTCYTCTBWA MPEALLECTBYIOLWEN Harpy3kum pene neperpysku (T. €. UCXOAHOro XOnoZHOro
COCTOSIHUS). 3HaUeHUe TeMnepaTypbl OKPYKaIOLLEro BO3AyXa JOJTKHO ObITb YETKO ykazaHo
Ha BPEMS-TOKOBbIX KpWBbIX, NpeanodTutenbHbl 3HaveHust 20 °C wnm 40 °C. Pene
neperpysku fosmkHbl 6biTb paboTocnocobHbI MpY TeMMepaTypax OKpyXaroLwero Bo3gyxa ot
MuHyc 5 °C go nntoc 40 °C, v usrotoButenb A0MmKeH ObiTb B COCTOSHNM yKasaTb BNUsIHUE
W3MEHEHNS TeMnepaTypbl OKPYXaIOLLIEro BO3AyXa Ha XapaKTepuCTUKK pene Neperpysku.

5.8 KoopauHauusa ¢ ycTpoMcTBamMu Afs 3alUTbl OT KOPOTKUMX 3aMbIKaHUM
(Y3K3)

KoHTakTopbl U nyckaTenn xapakTepusyloTCs TUNOM, HOMUHAmNbHbIMUA 3Ha4YEeHUSMU
napamMeTpoB N XapakTepucTVKamn YCTPONCTB ANS 3aluMTbl OT KOPOTKMX 3aMbIKaHWN
(Y3K3), koTopbeie aomkHbl obecneymBaTtb CenekTMBHOCTL Mexay nyckatenem u Y3K3 u
JOCTaTOYHYIO 3alUMTy KOHTaKTOpa W MyckaTens OT TOKOB KOPOTKOrO 3aMblKaHus. JTu
TpebosaHusa copepxarca B 8251 wn 8252 Hactoawero craHgapta M B (4.8)
IEC 60947-1.

59 Tunbl wn xapakTepucTUMKU aBTOMAaTUUECKUX Mepekmnioyarenem w
pPerynsiTopoB yCKOpeHUsi

5.9.1 Tunbi

a) YcTtponctBa C BbIGEPXKKOW BPEeMEHW, HanpuMep KOHTAKTOpHbie perne (Cm.
IEC 60947-5-1), npuMMeHsiemMble B YCTPOWCTBAX YNPaBneHUs, UnM OBYXMO3WULUOHHbIE
iorM4yeckme pene ¢ Bolgepxkon spemern (cm. IEC 61810-1 [3]).

b) MMHUManbHbIE YCTPOCTBa ToKa (MUHUMAaNbHbIE pene Toka).

¢) [pyrve ycTpoincTBa ANA aBTOMaTUHECKOro PErynMpoBaHNS YCKOPEHMS:

- BONMbTMETPUYECKME pPerynsTophbl;

- BATTMETPUYECKNE PETYNATOPbI;

- TaXOMETPUYECKME PEryNATOPSI.
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5.9.2 XapaktepucTukn

a) XapaKTepuCTUKM YCTPOWCTB C BbigEPXKKON BPEMEHM:

- HOMUHarbHas BbIASPXKKE BPEMEHN (MW ANENAa30H BbIASPXKM BPEMEHM, €CNn OHa
perynupyemas);

- AN YCTPOWCTB, MMEIOLLUMX KaTYLLKY, - €€ HOMUHANbHOE HanpsiKeHWe, ecrnvm OHO
OoTNIMYaEeTCs OT HOMUHAINBHOIO HANPSHKEHNS MycKaTens.

b) XapakTepnCTUkM MUHMMAaTBHBIX YCTPOMCTB TOKa:

-  HOMWHalbHbLIA TOK (TENNOBOWM W/MINM  HOMWHAmNbHBIN  KPaTKOBPEMEHHO
BbIAEPXKUBAEMBIN TOK, MO YCMOTPEHWUIO N3rOTOBUTENS);

- TOKOBasi yCTaBKa (Unv AnanasoH yCTaBoK, ECM OHa perynmpyemMas).

C) XapaKTepuCTUKW MNPOYMX YCTPOWCTB [OJDKHbI OMNPeAensATbCA COornalleHnem
MEXAY U3roToBUTENEM W noTpedutenem.

5.10 Tunbl M XapaKTepUCTUKU aBTOTPaHC(POPMATOPORB AN ABYXCTYNeHYaTbIX
aBTOTpaHcOpPMaTOPHbIX NyckaTernen

C y4yeTom MyCKOBbIX XapaKTepuUcTUK (cm. 5.3.56.5.3) nycKoBbIe
aBTOTpaHCHOPMaTOpPbl AOMKHBI XapakTepnu3oBaTLCS:

- HOMWHaMbHBIM HaNPsHKEHNEM aBTOTPaHCdOpMaTopa,

- YMCMOM OTBOAOB, KOTOPOE MOXHO MCMOMb30BaTh AMA PErynmpoBaHUs MyCKOBbIX
3Ha4YeHWI BpaLLatoLLEero MOMEHTa 1 TOKa;

- MyCKOBbIM HaMpsXXeHNeM, T. €. HarnpsKeHneM Ha BbIBOAAX OTBOAOB, B NPOLEHTax
HOMUVHArbHOrO HaNPsHKeHUA aBToTpaHchopMaTopa;

- TOKOM, KOTOpPbIA OHX MOTYT MPOBOAUTL YCTaHOBMNEHHOE BPEMS;

- HOMWHarbHBLIM PEXUMOM 3KCnyaTaumm (cm. 5.3.4);

- cnocoBom oxnaxaeHus (BosgyLuHoe, MacnaHoe).

ABTOTpaHcOpMaTopbl MOryT 6bITh:

- mmbo BCTPOEHHbIMM B nyckarenb, U B 3TOM Crny4Yae npu onpeaeneHnm
HOMWHAIBHBIX XapaKTEPUCTUK MyckaTens crnefyeT yyvTbiBaTb  pesynbTupyolee
npeBbILLeHe Temneparypbl;

- nMbo nocTaensemMbIMU OTAENbHO, U B 3TOM CnyyYae Heo6xoguMMo cornalleHve
MeXay M3roToBUTENeM aBTOTpaHcdopmMaropa 1 N3rotoBUTENeM nNyckaTens OTHOCUTENbHO
poAa 1 pa3MepoB COeANHUTENBbHBIX CBA3EN.

5.11 Tunbl U xapakTepUCTUKU MYCKOBbIX COMPOTUBAEHUA AN PeocTaTHbIX
POTOPHbIX NycKaTenen

C y4yeToM nyckoBbix xapakrtepuctuk (cMm. 5.3.5.5.1) nyckoBble CONPOTUBIIEHUS
JOMKHBI ONPEAENATLCS:

- HOMUHANbHBLIM HanpsbkeHnem nNo usonsaumn potopa (Uimp);

- 3HaYEHMEM NX aKTUBHOTO COMPOTMBMNEHUS;

- CPEAHUM TEennoBbIM TOKOM, ONpeAensieMbiM 3Ha4YeHNEM YCTaHOBUBLLIErOCH TOKa,
KOTOPbI CONPOTUBNEHNA MOMYT MPOBOAUTL YKa3aHHOE BPEMS,

- HOMUHanNbHBIM PEXMMOM 3Kcrinyatauum (cm. 5.3.4);

- CrnocoboM oxnaxaeHus (KOHBEKUMs BO3pyxa, NPWHYAWUTENbHOE BO3AYLUHOE,
NOrpy>xeHne B Macrio).

ConpoTtnenerHna mMoryT ObITb:

- NGO BCTPOEHHLIMW B NyckaTerb, U B 3TOM Cryyae HeobGXOAMMO OrpaHVMuMBaTh
pesynbTUpYoLWEee NPEBbIEeHNEe TeMnepaTtypbl BO u3bexaHue MoBpexAeHUs ApYyrux
yacTen nyckaTens;
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- 6o nocTaBnAeMbIMU OTAENLHO, N B 3TOM cny4ae HeoBxoAnMO cornaweHve
Mexay m3rotosuTensaMu COFIpOTI/IBJ'IeHI/II‘/II M nyckarena OoTHOCUTEsNIbHO poda 1 pasmMepoB
coeanHUTeNbHbIX CBSI3eN.

6 NHdpopmauusi o6 annapare

6.1 Xapakrep uHdpopmarmm
WMarotoBuTenem aosmkHa ObiTh BbigaHa criegyrowas nHpopmaums.

6.1.1 UpeHTndmkaunsn

a) HaumeHoBaHWe nnmn Toproeasi Mapka nsroToBuUTens;

b) Tunoeoe 0603Ha4YEHNE UMM CEPUMHBIA HOMED;

c) O6os3HaueHVWe HacTosLero CcraHpapTa, €Cnu U3roTOBWUTENb MpeTeHAyeT Ha
COOTBETCTBME EMY.

6.1.2 XapakTepucTvKu, rmaBHbIe HOMUHarNbHbIE 3HAYEHUA U HasHaYeHue

XapakTepucTuKn:

d) HoMUHanbHble paboune HanpspkeHus (cm. 5.3.1.1);

€) KaTteropusi NPUMEHEHUS U HOMUHarbHble pabouve ToKM (MNM HOMWHAIbHBLIE
MOLLHOCTM) NMPY HOMUHaNbHbIX pabounx HanpskeHnsx annaparos (cm. 5.3.2.5 n 5.4);

f) sHaueHne HommHanbHOM yactoTel 50/60 Iy wnm obosHaueHne « _— — —  »,
nmbo apyrne HoMWHanbHbIEe YacToThl, Hanpumep 16,66 Iy, 400 Iy,

g) HOMMHANbHBLIA pEeXMM SKCMyaTauMM C  yKasaHueMm Kracca MOBTOPHO-
KpaTkoBpeMeHHoro pexuma (cm. 5.3.4) 1 BpeMeHn 00ecTouMBaHWsA, Kak ykasaHo B
npumedarmm d) k Tabnuue 10, ecnn HeoBxoanMo.

JononHutensHble napameTpsl:

h) HOMUHanbHbIE BKIOYatoLLas 1 oTkovarowas cnocobHoctTu. Korga ymecTHo, atu
JaHHbIE MOXHO 3aMEHUTb YKa3aHWeM Kateropum npumeHeHns (cM. Tabnuuy 7).

BesonacHoCTb 1 yCrnoBus YCTaHOBKM:

i) HOMUHanbBHOE HanpskeHne no nsonsaumm (cm. 5.3.1.2);

j) HOMMHanNLEHOE MMMNYNBCHOE BblAEpPXKMBaeMoe HanpspkeHne (cm. 5.3.1.3);

k) kog IP ans annapatos B o6onouyke (cm. 8.1.11);

|) cTeneHb 3arps3HeHns (CM. pasgen 7);

m)

- HOMMHaNbHbBIA YCNOBHbBIA TOK KOPOTKOrO 3amblkaHus (cM. 5.3.6), Tun koopamMHaumm
(cm. 8.2.5.1) KOHTaKkTOpa uUnM nyckatens WU TUM, HOMUHAMNbBHBLIM TOK N XapakTepUCTMKM
cBsizaHHoro ¢ HuM Y3K3;

- HOMWHAanbHbIA YCNOBHBLIA TOK KOPOTKOro 3amblkaHna (ecMm. 5.3.6) u Tun
koopaunHaumn (cM. 8.2.5.1) KoMBMHMPOBAHHBIX NMyckaTens U KOMMYTaLUMOHHOro annapara
WM 3aLWLMLLEHHBIX NMYCKaTENS 1 KOMMYTaLMOHHOIO annapara;

n) ceoboaHoe.

Lenu ynpasnerus:

Cnepyowasa uvHpopMauma o Uensx ynpaeneHuss AofbkHa OblTb HaHeceHa Ha
KaTyLLKy N1 Ha annapar:

0) HOMUWHanbHOe HanpskeHue uenu ynpaenenuns (Uc), poa Toka U HOMWUHANbHAs
yacToTa.

MpumeyaHue — [Jpyraa uHdopmauus, Hanpumep noTpednaemas MOLYHOCTb, AOMKHA ObiTb
npuBeAeHa, Hanpumep, B TOBapOCONPOBOAUTENbHON AOKYMEHTALUMK;
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p) Npy HEOBXOAUMOCTU PO TOKa, HOMUHArNbHAas YacToTa N HOMUHaNbHOE BXOAHOE
HanpspkeHue Lenu ynpasneHuns ((Us).

CucTeMbl Nogaun Bo3ayxa B KOHTaKTOpbl UMW nyckartenuy, paboTarolme Ha CKaToMm
BO3ayXe:

q) HOMMHarnbHOe BXOAHOE AaBfEeHWe CKaToro Bo3gyxa W npeaens! konebaHuin
3TOro AaBneHUsl, ECNY OHN OTNMYAIOTCSA OT YKka3aHHbIX B 8.2.1.2.

BcnomorartenbHble Lenu:

r) HOMVHarbHbIE NapameTpPbl BCNOMoraTenbHbIX Lenen (cM. 5.6).

Pene v pacuenutenu neperpysku:

s1 ) xapakrepuctukn no 5.7.2, 5.7.5n 5.7.6;

s2) xapakrepuctukm no 5.7.3 n 5.7 4.

JononHutensHasa MHPoOpMaLUs ANs KOHTAKTOPOB W MycKaTenen HEKOTOPbIX TUMOB:

PeocTaTtHble pOTOpHbIE MycKaTenu:

t) koOMMyTaUMOHHasA cxema;

u) XecTKocTb nycka (cm. 5.3.5.5.1);

v) Bpems nycka (cm. 5.3.5.5.1).ABToTpaHchopmMaTopHbIe nyckaTenu:

W) OfHO WIN HECKOINIbKO 3Ha4YeHWA HOMWHANbLHOrO MyCKOBOTO HAanpshKeHus, T. €.
HanpsKeHWSA Ha BbIBOAAX OTBOAOB.

MpumeyaHue — 3HauyeHUss MOTYT ObiTb BbIPDKEHbI B MPOLEHTAX HOMMHANLHOrO pabouvero
HanpsHXeHus nyckarens.

BakyyMHbIe KOHTaKTOpbl U NyckaTenu:

X) MakcMMarnbHas AOnycTMas BbiCOTa Haf YPOBHEM MOPS MEeCTa YCTaHOBKU, eCnu
OHa MeHee 2000 m. BMC:

y) okpyxarowas cpega A nnm B no 7.3.1 IEC 60947-1;

Z) ocobble TpeboBaHMA (ecnn HeobXxoaMMO), HanNPUMEpP 3KPaAHUPOBaHHbLIE WIU
CKpy4eHHbIe npoBoaa.

Mpumeyanue — HopManbHbLIMU MO YCMOBUSIM MOHTaXa CUUTAIOT HESKPAHUPOBAHHLIE UMK
HECKpyYeHHbIE MPoBOAA.

6.2 MapkupoBka

[lna KoHTaKTOpOB, nyckarenen u perne neperpy3kun gevicteuteneHd 5.2 IEC 60947-1
CO CrieayloLWwmnMn A0MNOSTHEHUSIMU.

Xapaktepuctkm no nepeuncneHnsam d)-x) 6.1.2 cnegyer ykasbiBaTb Ha
(bUpMeHHOM Tabnmyke, annapare unv NPUBOAMTL B NyOnukaunsax nsrotosuTens.

Xapakrep1CTrkmn no nepevncneHnto ¢) 6.1.1, nepeuncnennsam aa) k) n r2) g 6.1.2
npeanoyTUTENLHO MapKMpoBaTb Ha annaparte; BpPeMS-TOKOBble XapakTepucTuku (unu
AnanasoH XxapakTepucTuk) MoryT 6biTb NpuBeAeHbl B NyOnmkaumsax U3roToBuTens.

[na 3nekTpoMarHATOB C SMEKTPOHHBLIM  yripaBrieHnemM MOXeT Takke ObiTb
HeoBXxoAMMON MHMOPMaLUS, KPOME YKa3aHHOW B MEPEYUMCIEHMSX O) U p) 6.2.1; cM. Takke
5.5 u npunoxexue U IEC 60947-1, UsmeHeHue 1.

Mpumeyanue — B CLLUA u KaHage ans MHorouernesbix annapatoB 0603Ha4YeHue 40NONHUTENbHON
KaTeropuu NPUMEHEeHUs, NPMBEAEHHON B Tabnuue 1, HaHOCUTCA Ha annapar.

6.3 UHCTPYKUMKN NO MOHTaXy, 3KCNyaTauun 1 o6CcnyxuBaHulo

MpumensieTca noanyHkT 5.3 IEC 60947-1 co cneayrowmmM AOMOMHEHNEM.
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WNarotoButens obs3aH npefocTaBnaTb MHPOPMaUMIO O Mepax, KOTopble AOIMKEH
NpUyHUMaTe noTpebuTens B Crydae KOPOTKOro 3amblkaHus, U Mepax, kacarowmxes IMC,
KOTOpble creayeT NPUHSATL MO OTHOLLEHMIO K annapary, eCri OH1 HeobXoANMbI.

[ns sawmieHHbIX nyckaTenen naroToBuUTENb AOMMKEH Talkke BbiAaTb WHCTPYKLMIO
MO MOHTaXy W Mpoknagke nposofdoB. MaroToBuTenb MycKaTens, MMEIOLWEro B COCTaBe
pene neperpyskv ¢ aBTOMaTU4ECKMM B3BOLOM, FOTOBOE K MOACOEAMHEHMIO K YCTPOUCTBY
MOBTOPHOrO aBTOMAaTMYECKOro nycka ¢ yHkumen aebnoknposkn, AOMKEH cHabauTb
nyckatens Heobxoaumon uvHpoOpMauMen no npesynpexaeHuio  notpebutens o
BO3MOXHOCTM NMOBTOPHOIO aBTOMAartnU4€CKOro nycka.

7 HopmanbHble ycnoBusi 3KkCnyaTaumu, MOHTaxa v TPaHCNopPTUPOBaHUA

MpumeHsietcs 6 IEC 60947-1 co cneayowmm A0MNONHEHNEM.

B oTcytctBME [ApYrMX yKasaHUW M3roTOBUTENS KOHTaKTOp WM  nyckaTtenb
npeaHasHavyeH ANA WUCNONb30BaHWA B CPefe CO CTENeHblo 3arps3HeHus 3 cornacHo
6.1.3.2 IEC 60947-1. B 3aBMCMMOCTN OT MMKpOCpeAbl MOryT yCTaHaBnMBaTbCH Apyrve
CTeneHn 3arpsasHeHus.

8 TpeboBaHUs K KOHCTPYKLUM U paboTOCNOCOGHOCTH

8.1 TpeboBaHMA K KOHCTPYKLUUN

8.1.1 O6bwme nonoxeHms
MpumensieTcsa 7.1.1 IEC 60947-1.

8.1.2 Marepuansl

8.1.2.1 OBwue TpebosaHna Kk matepmanam no 7.1.2.1 IEC 60947-1.

8.1.2.2 WcnbiTaHne packaneHHon nposonokon no 7.1.2.2 |EC 60947-1 co
crnegyroLwmmM AoMNoNHEHNEM.

Mpw nenbiraHmnax annapartoB unu 06pasuoB, B3STLIX U3 3TUX annapaTos, YacTu U3
N30MALUMOHHBIX MaTepnanos, npegHasHaYeHHble ANA YAePKUBaHUA TOKOBEAYLUMX YacTen
LOMKHbl  OTBeYaTb TpeboBaHUSAM  WCMbITGHWA  packaneHHOW NPOBOMOKON  Mpu
neneitarensHon Temnepartype 850 °C cornacHo 8.2.1.1.1 IEC 60947-1.

8.1.2.3 UcnbiTaHne Ha kaTeroputo BocnnameHsemoctn 7.1.2.3 IEC 60947-1.

8.1.3 TokosegyLume YacTn U nx coeamnHeHus no 7.1.3 IEC 60947-1.

8.1.4 Bo3ayLUHble 3a30pbl U pacCTOAHMA yTeukn no 7.1.4 IEC 60947-1.

8.1.5 OpraH ynpaBnenus no 7.1.5 IEC 60947-1 co cnegyowmm gONOSTHEHUEM.

Pyyka ynpaBneHus KOMMYTAUMOHHOTO annapata C pPydHbiM  yrpaBreHMeM
KOMBMHMPOBAHHOTO MyckaTesns MoXeT ObiTk CHabKeHa BUCAYMM 3aMKOM 4151 3anMpaHns B
NONOXEHUM OTKIMIOUEHNS.

8.1.5.1 Nsonauna no 7.1.5.1 IEC 60947-1.

8.1.5.2 HanpaeneHune aewkenns no 7.1.5.2 IEC 60947-1.

8.1.5.3 MoHTax

OpraHbl ynpaBneHus, MOHTVPYEMbIE Ha CbEMHbIX MaHENAX WK OTKPbIBAKOLLMXCS
ZBepKax, AOMmKkHbl OblTb CNPOEKTUPOBAaHbI Tak, YTOBLI MOCMe YCTaHOBKWM NaHenein wunu
3aKpbITUA ABEPOK, OpraH YNpaBneHWs NPaBUMbLHO COMPAranca C COOTBETCTBYIOLMM
MeXaHU3MOoM.
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8.1.6 Yka3aHune nosnoxeHUA KOHTaKToB
8.1.6.1 CpeacrBa nHamKaymm
[ns nyckatenen ¢ py4HbIM ynpasneHvwem no 7.1.6.1 IEC60947-1.

8.1.6.2 YkasaHve npv nomoLLy opraHa ynpasneHna no 7.1.6.2 IEC60947-1.
8.1.7 OononHutenbHble TpeboBaHUa Kk annapartam, NpUroaHbIM Anst pasbeanHeHus
no 7.1.7 IEC 60947-1.

8.1.8 BbiBogbl no 7.1.8 IEC60947-1 co cneaylowumMu A[OMNONHUTENbHLIMU
TpebGoBaHuAMMN

8.1.8.1 UpeHtndpukauma mn mapkmpoeka ebiBogoe no 7.1.8.4 IEC 60947-1 ¢
AONONHUTENBHBLIMU TPEGOBaHMSAMI NO NPUNOXKEHUIO A.

8.1.9 [JononHuTenbHble TpebGoBaHMA K KOHTAKTOpaM U MyckaTensM, CHabxeHHbIM
HenTpanbHbIM nontocom No 7.1.9 IEC60947-1.

8.1.10 ObecneyeHune 3awUTHOro 3asemsnieHusn no 7.1.10 IEC60947-1.

8.1.11 O6onouku annaparos

8.1.11.1 KoHctpykumsa no 7.1.11.1 IEC 60947-1 co cneayowymMmn AONOMHEHUSAMM.

CMOHTUpOBaAHHbIE BHYTPU OOOMNOYKN MYCKOBbIE COMNPOTMBMEHUSA AOIDKHbI ObIThb
pacnonoxeHbl N 3allyLLeHbl Tak, YToObl BblAensemMoe Tenno He oKasbiBano BpeaHOro
BO3AEWNCTBUSA Ha APYIVE annapaTbl U MaTepuarnsl, HaxXOASLWMeECs B 3TON 060noyke.

B ocobom cnyyae ana kOMOMHMPOBaAHHLIX nyckaTenen HeobxogMMma Takas
OnOKMPOBKA KPbIWKN WUNM  ABEpkW, 4YTOObl €e HEBO3MOXHO OblNOo OTKPbITb, €Cnv
KOMMYTaLMOHHBIA annapar ¢ py4HbIM ynpaBneHueM He pasoMKHYT.

OfHako MOXHO NpesycMOTpeTb MPUCTIOCOBreHne ANA OTKPbIBaHUS STOW ABEPKU
VMW KPbILLKW, KOr4a KOMMYTaLMOHHBIA annapart C pPyyYHbiM yNnpasrieHWeM HaxoAuTCA BO
BKITIOYEHHOM MOMNOXKEHUM, MPW NOMOLLM KaKoro-nmbo MHCTpyMeHTa.

8.1.11.2 Nzonsumsa no 7.1.11.2 IEC 60947-1.

8.1.12 Ctenenu 3awuTbl annapaTtoB B obonoykax no 7.1.12 IEC 60947-1.

8.1.13 BbiTarnsaHue, kpyyeHue M3rmb cranbHbIX TPYS ana nposogHWkoe no 7.1.13
IEC60947-1.

8.2 TpeGoBaHMA K paboTOCNOCOGHOCTU

8.2.1 Paboune ycnosus

8.21.1 O6wwe nonokenna no 7.2.1.1 IEC 60947-1 co cneayrowmmu
LOMOMHEHMSIMU.

8.2.1.1.1 OBwume ycnoeus A

MyckaTenu 4omkHbI BbITb CKOHCTPYUPOBAaHbI Tak, YTobbI:

a) ceoboAHO pacuennsaTbes,

b) pasMbikaTe KOHTaKTBLI NPV BO3AENCTBUMN Ha MPEeAYCMOTPEHHbIE NPUCNOcoBneHns
B paboyeM NonoxXeHUn 1 B Moo MOMEHT Ha NPOTSBKEHUN NYCKa,

C) He cpabaTbiBaTb NpW HapPyLLUEHUN NPaBUINBHOIO Lykna nycka.

8.2.1.1.2 O6wue ycnosus B

Myckatenu c BXOAAWMMWN B UX COCTaB KOHTaKTOpaMu He AO0STKHbI pacLennsTbes
Mpy TONukax, Bbi3BaHHbIX cpabaTbiBaHMEM KOHTaKTOpPOB MpW UchbITaHusax no 9.3.3.1,
nocne NPoTekaHWs No NycKkaTentd HOMUHANBHOrO TOKa MOSIHOM HarPy3ku NPU KOHTPOISILHON
Temnepartype okpyxawowen cpegbl (T. €. 20 °C) n AOCTWKEHUS TENNOBOTO PaBHOBECUS,
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npyu  MUHUMAanbHOM W MakCMMarbHOW YCTaBKax pene Meperpyskn, ecnu OHO
perynupyemoe.

8.2.1.1.3 O6wume ycnosusa C

B peocrarHbIx nyckarenax pene neperpy3ku cnegyert BKNYaTh B Lenb ctatopa.

Mo npockbe noTpebutens AoNyCTUMBI crieyuanbHble Mepbl 3aLlMTbl KOHTAKTOPOB U
COMNPOTUBNEHUIA B LIENW PpOTOPA OT Neperpeea.

8.2.1.1.4 Obwwe ycnosusa D

Ecnn nyckatenn WCMOmMb3ylOT B TakMX YCMOBUSIX, YTO NEPErpeB MycKoBbIX
CONPOTUBNEHUIA UNM TpaHcOpMaTopoB co3gaeT 0cobyd OnacHOCTb, pekoMeHayeTcs
npesycMoTpeTh CreupmarnbHoe YCTPOWCTBO AN aBTOMaTUYECKOro OTKMHOYEHUS nyckaTens
00 OOCTVXEHWNSI OMacHOW TeMneparypsbl.

8.2.1.1.5 O6wwe ycnosus E

B MHOronomniocHbIX annaparax MnOABWXKHbIE KOHTaKTbl, MpefHasHadYeHHble Ans
OOHOBPEMEHHOIO  3aMblKaHUSi UNW  pasMblkaHUs, AOMKHbI  ObiTb  MeXaHU4Yecku
cbnokvpoBaHel TakMm 0OpasoM, 4TOObl BCE MONCa BKNOYanNM M OTKMHYanu TOK
MPaKkTU4YeCKN OLHOBPEMEHHO, HE3aBMCMMO OT  WCMOMb30BaHWS  PyYHOrO  UNn
aBTOMaTWU4eCcKoro yrnpasneHus.

8.2.1.2 lMpepenbl cpabaTtbiBaHUA KOHTAKTOPOB WM NyckaTenen C ANCTaHLUMOHHLIM
ynpaeneHuem no 7.2.1.2 IEC 60947-1.

8.2.1.2.1 ONeKTpOMarHUTHbIE KOHTaKTOPbI UMK NycKaTenm

ONeKTPOMarHUTHBIE KOHTAKTOPb!, aBTOHOMHbBIE UMW B COCTaBe rnyckartenei, AOIKHbI
YAOBMNETBOPUTENBHO 3aMbIKaTbCA NpY NIOOOM BXOAHOM HAMpsHKEHUW LENW YNPaBNEHWs B
npegenax ot 85 % 80 110 % ero HOMUHaNBHOrO 3HaYEHWSI.

82.1.3 [Tlpepgenbl cpabaTtbiBaHNA MUHMMArbHbLIX pene W pacuenutenen
HanpskeHns 7.2.1.3 IEC60947-1 co cnegyowmmM AOMNOMHEHWEM: UCTIbITAHWS NPUBOAST MO
9.3.3.2.2 HacTosdLero cTaHgapTa.

8.2.1.4 Tlpepenbl cpabatbiBaHWs pacuenuTenen, ynpaensieMbliX HEe3aBUCHMMOWN
KaTylwkon (HesaBucumMmble pacuenutenu) no 7.2.1.4 |EC 60947-1.co cneayromm
LOMNOMHEeHNeM: ncneiraHusa NpueoaaT no 9.3.3.2.2 HacTosAWero ctaHaapTa.

8.2.1.5 Npepenbl cpabatbiBaHWA perne 1 pacuenuTene Toka

8.2.1.5.1 MNpepenbl cpabaTbiBaHUS pene Neperpyskn C BbIAEPKKON BPEMEHU NpuU
nogaye Toka BO BCe nomntoca

8.2.1.5.1.1 OBwme TpeboBaHUS K pacLEnneHnIo pene neperpyskn

Pene pomkHbl yaoBneTBOpATb TpeboBaHMaAM Tabnuupl 3 NpyM  UCTLITAHUSX,
OMNUCaHHbBIX HUXeE:

a) y perne neperpysku unu nyckarens, HopmanbHO CMOHTUPOBAHHOrO B 000NOouKe,
npu A-KpaTHOM yCTaBke Mo TOKY, pacuenneHue AOMKHO NPOU3ONTM HE paHee YeM yepes 2
Y, HauMHas C XONOAHOTO COCTOAHUS MPW KOHTPONBHOW TEMMEpaType OKPYXatoLero
BO3ayxa cornacHo Tabnvue 3. Ecnu xxe BbiBOAbI pene neperpysku A4oCTUratoT TEMNNOBOro
paBHOBECMSA MPW UCTLITATENBHOM TOKE paHee, YeM 3a 2 4, ANMTENbHOCTb UCTbITAHUS
MOXET COOTBETCTBOBATE BPEMEHMN, HEOBXOAUMOMY AN AOCTMXKEHUSA 3TOFO paBHOBECUS;

b) koraa 3arem Tok yBenuunsaeTcs Ao B-kpaTHOro ycraeke, pacuenneHne 4oMmKHO
NPOUCXOANUTL paHee YeM 3a 2 v,

C) pene neperpysku knaccoe pacuennenus 2, 3, 5 n 10 A, nutaemble C-kpaTHbIM
TOKOM YCTaBKW, AOMMKHbI PacUennaTbC MeHee YeM yepes 2 MUH, HauMHasa ¢ COCTOSHUS
TENNOBOro paBHOBECUS, NPW TOKe yCTaeku B cootBetctBuM € 9.3.3 IEC 60034-1.; ans
pene neperpysku knacca pacuenneHus 10 A npu Temnepartype OKpyKalwLero sosayxa
MUHYC 5°C 1 HWXe WSroToBUTENb MOXET YyCTaHoBWUTb Oonee anutenbHoe Bpemsi
pacuennenns, Ho He 6onee 2-kpaTHOro BpeMeHu, TpebytoLerocs npu nntoc 20 °C.
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MpumeuyaHue - B 9.3.3 |EC 60034-1 ykasaHo: "MHorodpasHblie psuratenu, wumeioue
HOMMHAIbHYIO BbIXOAHYIO MOLIHOCTb He Bonee 315 kBT Ha HOMuHanbHOe HanpsxeHne He OGonee 1 kB,
NOMKHbI BbITh B COCTOSIHUM BblAEPXMBATL TOK, paBHbIN 1,5 HOMUHANbLHOTO TOKA B TEYEHNE HE MEHEE 2 MUH".

d) pene neperpysku knacco pacuennenuns 10, 20, 30 n 40, nutaemble C-kpaTHbIM
TOKOM YCTaBKW, AOMMKHbI pacuennsTeCsd MeHee 4Yem yepes 4, 8, 12 n 16 MuH
COOTBETCTBEHHO, Ha4YMHas C COCTOSAHUA TENNOBOIO PaBHOBECUSA, MPU TOKE YCTaBKW;

e) npyn D-kpaTHOM TOKe yCTaBKW pacuerrneHne AOIMKHO NMPOUCXOAUTL B rpegenax,
yKkasaHHblX B Tabnuue 2 Ans COOTBETCTBYIOLEro Knacca pacLenneHua u amanasoHa
[ OMyCKOB, Ha4YMHaa ¢ XONOAHOIro COCTOAHUSA.

Ana pene neperpysku ¢ AManasoHOM yCTaBoK NO TOKY 3T npefensl cpabaTtbiBaHusA
JOIKHbl  OblTb JAENCTBUTENbHbLI, KOrga pene npoBOAMT TOKW, COOTBETCTBYIOLME
MaKkCcMManbHOM 1 MUHUMAINbLHOW YCTaBKaMm.

Ona  HEeKOMMeHCUPOBaHHbIX  perie  neperpy3ku  3aBUCUMOCTb  KpaTHOCTb
TokalremnepaTypa okpyXaroLen cpeabl He JormkHa npesbiwats 1,2 % K.

MpumeyaHue — 3HayeHue 1,2 % K — 310 xapakTepuctuka yxy/LueHus Kayectsa NPOBOAHMKOB C
NONUBUHUIXITOPUAHOW U3ONALMEN.

Pene neperpysky CUMTalOT KOMMEHCUPOBAaHHLIM, €CNN OHO COOTBETCTBYET
TpeboBaHunsm Tabnuupl 3 npu Temnepatype 20 °C 1 He BbIXOAUT 3a Npeaensbl, ykasaHHble
B Tabnuue 3 npu gpyrux Temneparypax.

Tabnuua 3 — lMpeapenbl cpabaTbiBaHUSI pene neperpy3ku C BbIAEPKKON BpeMeHu npwu
nojade Toka BO BCe nontoca

Bug pene neperpysku KpaTHOCTb TOKa ycTaBku 3HaueHue
TeMneparypbl
OKpY>KaIoLLEero
BO3ayxa, °C
[A_|B lc__[[o |
Tennogoe, HekomneHcuposaHHoe || 1,0 1,2° 1,5 7.2 Mnroc 40

OoTHocuTENbLHO KonebaHu Temnepa-
TYpbl OKpY>KatoLLEro Bo3ayxa

TennoBoe, KOM neHcmpoBaHHOE OTHO-

MeHee 4em MUHYC

. d d o
cuTenbHo konebaHunm TemnepaTypsbl 5°C
OKpy»aroLlero Bo3gyxa
1,05[1,3 15 - J[Munyc5°C |
1,2 17,20 | Nnroc 20 °C
1,00] |- |[Mnwoc40°C

q q - - Cs. nntoc 40°C

AnekTpoHHoe® 1,051 1,2° 1,5 7,2 0°C, nntoc 20°C m
nntoc 40 °C

MpumeyvaHue

1 370 ucnbiTaHne NPoBOAAT TONLKO npu 20 °C.

2 o ykasaHuo N3rotoBUTENSA MOXeT otnundyaTbcs oT 120 %, HO 6bITb He Gonee 125 %.

B aTOoM cnyyae 3HaYeHME WUCMbITATENbHOrO TOKA AOJHKHO OblTb PaBHO 3HAYEHWUIO TOKa pacuenneHus,
KOTOPbIN A0MmKeH ObITb MapkupoBaH Ha annapare.

Ucnbitanne npu  20°C  npoBOAAT TOMbKO MpU  KpaTHocTAX Toka ycTaekm A, B wu D.
3 KpaTHOCTb TOKa yCcTaBku onpeaensieT M3roToBuTeNb.

4 VcnbiTaHus B AnanasoHe Temneparyp BHE nomeLyeHuit ot muHyc 5 °C go nntoc 40 °C (cm. 9.3.3.2.2).
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8.2.1.5.1.2 UcnbiTaHne Ha NpoBEpKy TEMMOBON NaMsITH

Ecnn wnsrotoBuTeneM He yCTaHOBMEHO, YTO annapat He COAEPXWUT TEMMoBOM
NamsTy, BMEeKTPOHHOE pene neperpy3kn [OMKHO COOTBETCTBOBATL — ClefyHoLvM
TpeboBaHusAM (CM. pUCYHOK 8):

- noAasatb K annaparty TOoK, PaBHbIf le, O AOCTWKEHWUS UM COCTOAHUSI TEMMOBOro
paBHoBeCuS;

- OTKMIOYaTb TOK B Te4YeHue (cM. Tabnuuy 2) ¢ oTHocUTenbHBIM gonyckom +10 %,
rae Tp— Bpems, naMepeHHoe npu 2-kpatHom Toke D cornacHo Tabrvue 3;

- nojaearb TOK, PaBHbIN;

- pene aomxHo cpabatbisaTh B Npegenax 50 % spemern T

Pene neperpysku nnu nyckarenb UCMbITHIBAKOT HOPMAanbHO CMOHTUPOBAHHBLIM B
obornouke. MNpu nopaye B Tpy nomtoca Toka, A-KpaTHOro ycraeke Mo TOKy, pacuenneHue
OOIDKHO MPOU3ONTM HE paHee YeM Yepes 2 4, HauymHasi C XONOAHOro COCTOSHWUS, Mpw
TemnepaType OKpyXaroLLero Bo3gyxa cornacHo tabnuue 4.

Korpa satem TOK, mojaBaembii B ABa nomntoca (y pene, YyBCTBUTENBHOMO K
BbINaAEHWIO dasbl, B NOMIOC, NPOBOAALLMA 6onbLuMi TOK), yBenuuneaetcs Ao B -kpaTtHoro
TOKy yCTaBku, a TpeTui nonoc obecTouMBaeTcs, pacuenneHve AOIMKHO MPOUCXOAUTL
MeHee YeMm 3a 2 4. JTU 3Ha4YeHns AencTBUTENbHbI ANS Bcex kKoMOmHaumn nontocoe. Ans
pene C perynupyemMon YycTaBKOW MO TOKYy STU XapaKTepUCTUKU LAOMKHBI  ObiTb
OeVCTBUTENbHBI, KOTAA pene npoBOAWT TOKW, COOTBETCTBYHOLME MaKCUManbHOW W
MUHVMManbHOW ycTaBKam.

8.2.1.5.2 Mpeaensl cpabaTbiBaHNA TPEXNONIOCHBLIX Pefie Neperpyskn C BbiAEPKKON
BPEMEHM NpY nogade Toka B ABa Nomnca B COOTBETCTBUM C Tabnuuen 4:

Tabnvua 4 — Mpepensl cpabarbiBaHUA TPEXMOMIOCHBIX TENMOBLIX Pene neperpysku
C BbIAEPXKKOM BPEMEHU MPU NMofaye Toka TONbKO B ABa Nosoca

Tun pene neperpysku KpatHocTb  TOKOBOW (| KOHTpONbHas

yCTaBKu Temneparypa
OKpyXaroLero Bo3ayxa,
°C

A B
TennoBoe koOMMeHcUpoBaHHoOe OTHO- || 3 nontoca || 2 nontoca || +20
cutensHo konebaHui Temnepatypsl || 1,0 1,32
OKpy>KaroLero BO34yxa unm
3NEeKTPOHHOE
HeuyBcTBUTENBEHOE K BbINAAEHWIO 1 nontoc
dasbl 0
Tennosoe HekomreHcmpoBaHHoe || 3 nontoca || 2 nontoca || +40
OTHOcUTenNbHO konebaHui Temnepa- || 1,0 1,32
TYPbl OKpYXaroLLLero Bo3ayxa
HeuyecTBUTENBHOE K BhINAAEHUIO 1 nomoc
asbl
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OkoHyaHue Tabnuubl 4

TennoBoe KOMMEHCUPOBaAHHOE OTHOCU- || 2 nontoca || 2 nontoca |[ +20
TensHO  konebanvn  Temnepartypel |[ 1,0 1,15
OKpy>KaloLero BO3yxa mnm
3MNEKTPOHHOE
YyBcTBUTENBHOE K BbiNageHuo dasbl 1 nomoc | 1 nontoc

0,9

8.2.1.53 [Tlpepenbl cpabaTtbiBaHUSA 3NEKTPOMAarHUTHbIX pene  neperpysku
MIHOBEHHOIO AEUCTBUSA

[na Bcex 3Ha4YeHW TOKOBOW YCTABKW 3NEKTPOMarHUTHbIE pene neperpysku
MIHOBEHHOIO AENCTBUA AO0STKHbI pacLennAaTbCA ¢ TOYHOCTHI0 +10 % 3HaueHUs TOKOBOW
yCTaBKM.

MpuMeuaHne — DNEKTPOMArHUTHLIE Pefie MIHOBEHHOTO AEWCTBUSA, OXBATbIBAEMbIE HACTOALLMM
CTaHAAPTOM, HE MPEAHA3HAYEHbI ANA 3aLNUTbI OT KOPOTKNX 3aMblKaHUIA.

8.2.1.5.4 MNpepenbl cpabatbiBaHNST MUHUMANbHBIX Pere U pacueniTenein Toka ans
aBTOMaTUYECKOro NepeknoyeHns

8.2.1.5.4.1 MNpegenbl cpabaTbiBaHNsi MUHUMASBbHBLIX perie Toka

MvHumansHoe pene unu pacuenuTens Toka, 06beAuHEHHOE C KOMMYTaLMOHHBLIM
annaparom, AOIMKHO cpaboTaTk Ha pasMblKaHNe KOMMYTAaLMOHHOMO annapara B npegenax
oT 80 % po 120 % ycraBkuM NO BPEMEHW, Koraa TOK npu cpabartbiBaHun Hwke 0,9
MWH/ManbHOM TOKOBOW yCTaBKku BO BCeX nontocax. Ecnv Bpems cpabatsiBaHna MeHee 1 ¢,
narotosuTenemM MoxeT BbITb ykasaH Apyroin JOMnycK, HO BEPXHUIM Npeaen He forkeH BbiT
BonbLue, Yem 1,2 C.

MpumeyaHue — Jonyck 3aBUCUT OT TEXHONOTUW YYBCTBUTENLHOCTH.

8.2.1.5.4.2 Tlpepenbl OCYyLECTBMNEHNS aBTOMaTUYECKOrO MEPEKIONEHNS  MpU
NMOMOLL MUHUMaTBHBIX pere Toka:

- ANS NyCKaTenen co CXemMou 3Be3[a-TPEYronbHNK — CO 3BE3/bl Ha TPEYronbHUK;

- AN @aBTOTpaHC(OPMaTOPHbIX NMyckaTernen — C nycka Ha xoa.

HaumeHbLluni Tok oTnagaHus MUHUMAanbHOrO pene Toka AofrkeH He Gonee yem B
1,5 pasa npesbilwaTb akTUYECKYtO TOKOBYKO YCTaBKy pene neperpysku, AerCTBYHOLLEro
Mpw MyCcKe UMK B CXeme 3Be3jal.

MuHMMansHoe pene Toka AOMKHO NPOBOAWTE TOK NMOOOW cunbl B Mpegenax ot
HauMeHbLUE YCTaBKM JO TOKa OCTaAHOBKW KOPOTKO3aMKHYTOrO ABMraTensi B MyCKOBOM
MONMOXEHUN UM B CXeMe 3Be3ha B TEYEeHWEe BPEMEHM pacLenneHuns, OnpeaenseMoro
pene neperpyskv npn HambonbLLen ycTaBke.

8.2.1.5.5 TMpepenel cpabaTbiBaHWa pene, YyBCTBUTENbHLIX K OMPOKNALIBAHUIO
poTopa

Pene, u4yBCTBUTENMBHOE K  OMPOKMAbLIBAHUIO poOTopa, OOLEAVHEHHOE C
KOMMYTaUMOHHLIM annapaTtoMm, LOMMKHO cpabaTtbiBaTb Ha pasMblkaHWe KOMMYTaLMOHHOro
annapata B npegenax oT 80 % o 120 % ycTaHOBMEHHOrO BpEMEHN (BPEMS TOPMOXKEHUS
npn ONpPOKMAbIBAHAM POTOpa) UMK B Npepenax AOMYyCKOB, YKasaHHbIX W3rOTOBUTENEM,
ecnu:

a) y pene Toka: Tok Ha 20 % npeBbIWAST YCTaHOBMEHHOE 3HaYeHWe Toka
OCTaHOBKM.
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lMpumep — YcmaHoeneHHbIl MOK perne, 4Yyg8CcmeumesibHO20 K OfpPOKUObLI8aHUIO
pomopa: 100 A, ycmaHoeneHHoe epewmsi 6 ¢, donyck: 10 % — pene OO/MKHO pacyenumscs &
npedenax om 5,4 ¢ 0o 6,6 c, ecnu mok paseH unu npesbiwaem 100 A x 1,2 =120 A;

b) y pene, 4yBCTBUTENbHBLIX K BpaLlEHUIO: BXOLHOW CWrHan ykasbiBaeT Ha
OTCYTCTBWE BpaLLeHVs ABUraTens.

8.2.1.5.6 Mpepenbl cpabaTbiBaHUS pene 1 pacuenuTenen

Pene wnu pacuenutens, 06beANHEHHBIV C KOMMYTALMOHHBIM annapaToM, JOIMKEH
cpaboTatb Ha pa3mblkaHMe KOMMYTaLUMOHHOrO annapaTa B npeaenax oT 80 % po 120 %
YCTaHOBIEHHOrO BPEMEHW UMW B MpeAenax AOMyCcKOB, YKa3aHHbIX U3roTOBUTENEM, eCrn
TOK B 1,2 pasa npeBbilIaeT YCTaHOBMNEHHOE 3HAYEHNE TOKa pene BO BPeMSA xoAa nocne
3aBepLUeHUs nycka.

8.2.2 NpeBblweHne TemMneparypbl

8.2.2.1 O6Lyme nonoxeHusi
TpeboBaHus nyHkTa 7.2.2 IEC 60947-1 OTHOCATCA K YACTBIM, HOBbLIM KOHTaKTOpam
W nyckaTensam.

MpumeyaHue — ConpoTUBNEHWE KOHTAKTOB BCMEACTBME OKUCIIEHUS MOXET NOBNUATH Ha
pesynbTaT UCMbITAHUSA Ha MpeBbllLeHne TemnepaTypbl NP UCTIbITAaTENbHBLIX HanpsxeHusx Hwke 100 B. B
cry4ae NpoBEAEHUA UCMbITaHUA annaparta npu HanpsbkeHun Hiwke 100 B KOHTaKTbI Takoro annapara Moryt
O4ULLATECA HeabpasuBHLIM CMOCOOOM NMOO NpW BbINONHEHUM 10 LMKNOB ONEPUPOBAHUA B YCMOBUSIX MO
Tabnuue 10 gns no6oi yaobHol kaTeropun NpUMEHEeHUs Npu Nio6OM HaNPSDKEHUU.

MpeBbiWeHe TemnepaTypbl OTAEMbHbIX YacTeW KOHTakTopa WM MyckaTtens,
3aMepeHHas BO BPEMsi UCMbITaHWS, BbINOMHEHHOMO B YCNOBUSIX, onucaHHbix B 9.3.3.3, He
[OImKHO ObITh Bonee npeaenbHbIX 3HAa4YEHUIA, YCTAHOBMEHHbIX B Tabnuue 5mnne 7.2.2.1 1
7.2.2.2 IEC 60947-1.

Tabnuua 5 — Mpepensl NpeBbiLLEHUsI TeMNepaTypbl U30NMPOBaHHBIX KaTyleK B
BO34yXe U Macne

Knacc nsonsunoHHoro matepuana || MNpeaen npeBbIWeHNs TeMnepaTypbl
(M3mepeHHON o metogy conpoTtmareHus), K
B BO34yxe B Macne
(A 85 60
E 100 [60 |
B 110 [60 |
[F [135 -
[H [160 -

[ns snekTpoMarHMTa € SMeKTPOHHBIM YrpaBneHNEM W3MEpeHne TemnepaTypbl
KaTyLLKM MO METOAY COMPOTUBIEHNS MOXET OKas3aTbCA HenpakTU4YHbIM. B Takom crnyqae
JorycKkaeTcs NpUMeHeHne Apyrmx METOA0B, HAaNPUMEP ¢ NOMOLLBLIO TepMonap Unn Apyrux
yA06HbIX METOA0B.

Mockonbky B aBTOTPaHCHOPMAaTOPHOM Myckatene nuUTaHne aeToTpaHcdopmartopa
OCYLLIECTBMNAETCA TONMbKO MOBTOPHO-KPATKOBPEMEHHO, AOMYCKAeTCsl  MakCuMarbHoe
npeBsbllLeHe TemnepaTtypbl 06MoTok TpaHcdopmartopa Ha 15 K Gonblie ykasaHHoro B
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Tabnuue 5, B ycnoeusx paboTbl nyckatens B cooTBeTcTBMM ¢ TpebosaHusiMm 5.3.4 n
5.3.5.5.3.

MpumeyaHue — lMpeaensbl NpeBbILLEHUS TEMNEPATYPbI, NpeAnucaHHble Tabnuuen 5 HacTosLero
craHgapra u 7.2.2.2 |IEC 60947-1, neiCTBUTENbHbI TOMbKO NPWU TeMnepaType OKpyxatoLlero Bosgyxa oT
MuHyc 5 °C pgo nnioc 40 °C.

8.2.2.2 BbiBoabl N0 7.2.2.1 IEC 60947-1.

8.2.2.3 floctynHble yactn no 7.2.2.2 IEC 60947-1.

8.2.2.4 Temnepartypa okpyxaroLero Bosgyxa no 7.2.2.3 IEC 60947-1.

8.2.2.5 maBHas uenb

MNaBHas Uenb KOHTaKTOpa WNWM MyckaTens, NpoBOAdALAs TOK BO BKMIHOYEHHOM
MOMOXEHWN, BMECTE C MaKCUManbHbIMW pacLUenUTENsSMU TOKa, KOTOPbIE MOTYT K Hen
npyHagnexarb, AoimkHa ObiTb cnocobHa NpoBoauTbL ©e3 BbIXOAa 3a npefernsb|, yKkasaHHble
B 7.2.2.1 IEC 60947-1, npu ncnbitaHmsx no 9.3.3.3.4:

- Y KOHTaKkTopa Wnu nyckaTens, npeAHa3HavYeHHoro Ans paboTbl B MPepbIBUCTO-
NPOAOITKUTENBHOM PEXNME, ero YCroBHbINM TEMMOBOM TOK (cM. 5.3.2.1 u/nnn 5.3.2.2);

- Yy KOHTaKkTOopa WnM nyckaTens, npegHasHadeHHoro ans  paboTbl B
NPOAOIKUTENBHOM, MOBTOPHO-KPATKOBPEMEHHOM WM KPaTKOBPEMEHHOM PEXUME, €ro
COOTBETCTBYHOLLMIA HOMUHAmbHBLIM pabounin Tok (cM. 5.3.2.5).

8.2.2.6 Uenu ynpaeneHuns no 7.2.2.5 IEC 60947-1.

8.2.2.7 OBMOTKM KaTyLLEK N SNEKTPOMAarHMToB

8.2.2.7.1 O6MOTKM, npeaHasHa4yeHHble Ans paboTbl B MPOAOIHKATENBHOM U 8-
YaCOBOM pexmMax

Mpwn npoTekaHn No rmaBHOM LIENW MakCUManbHOro Toka cornacHo 8.2.2.5 oOMoTku
KaTylek, B TOM 4ucCre [Afs  3NeKTPUYECKUX KranaHoB  SrfeKTPOrnHEBMAaTUYECKMX
KOHTaKTOPOB UMW MycKaTenemn, AOMKHbI BbIAEPXKNBATL MO HEMPEPLIBHON HArpy3Kkon 1 npu
HOMWHAmNbHOW 4acToTe (ecnMm YMEeCTHO) MaKCUMarbHOE HOMWHanNbHOE BXOAHOE
HanpspkeHWe Lenn ynpaeneHns 6e3 MpeBbIeHUA TeMnepaTypbl Bble 3HaYEeHWH,
ykasaHHbIx B Tabnumue 5 HacTosiero ctaHgapTa n 7.2.2.2 5 IEC 60947-1.

MNpumeyanme — B 3aBUCMMOCTM OT TEXHONOrMWU, HaNpPUMEpP, AN HEKOTOPbIX TWUMNOB
QNIEKTPOMArHMTOB C SMEKTPOHHbIM YynpasneHWeM, BXOAHOE HanpsaXeHue uenun ynpaBneHusa MOXEeT He
npuknaabiBaTbCA NPSAMO K 0OMOTKE KaTyLUKW, KOrAa OHa NpucoeanHeHa Kak npy HOpManbHOW SKChnyaTauuu.

8.2.2.7.2 OBmMOTKM, NpeAHa3HayveHHble Ans paboTbl B MOBTOPHO-KPATKOBPEMEHHOM
pexume

Mpy oTCYTCTBMM TOKa B MNaBHOW LenyM OOMOTKM KaTylleKk AOITKHbI BblAEPXUBATbL
Mpu HOMMWHANbLHOW 4acToTe, €CNMM YMECTHO, MakCMMarbHOEe HOMWHanbHOE BXOAHOE
HanpshKeHve Lenu ynpasneHusi, NPUIoXKeHHOe cornacHo Tabnuue 6 B 3aBMCUMOCTM OT
Knacca MoBTOPHO-KPaTKOBPEMEHHOrO pexuMa, 6e3 npesbllleHns TemnepaTypbl Bbille
3HaYeHWN, ykasaHHbIX B Tabnuue 5un 7.2.2.2 5 |IEC 60947-1.

MpuMeyanne — B 3aBUCMMOCTM OT TEXHOMOTWM, HaNPUMEpP, [ANA  HEKOTOPbIX TWMOB

3reKTPOMArHUTOB C 3MEKTPOHHLIM YNPABMEHUEM, BXOAHOE HAMpsDKEHWE LEMU YNPaBNEHUS MOXET He
NPUKNaabIBaTHCA NPAMO K 0GMOTKe KaTyLUKW, KOrAa OHa NPUCOeAMHEHA KaK NPW HOPMAaribHOM SKCyaTauuu.
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Tabnvua 6 — [aHHble MO UMKNaM WCMbITAHUA B MOBTOPHO-KPATKOBPEMEHHOM
pexumMe

Knacc nosTopHo-kpaTkospe- MponomxnuTensHOCTL Bpemsa nuTaHua kaTyLikm
MEHHOI0 pexnma opHoro pabouero uMkna || ynpaeneHus
""'3amMblkaHue -

pasmbikaHue", ¢

KoHtakTopel || MNMyckatenu

1 1 3600 Bpemsa npotekaHus Toka
LOIMKHO COOTBETCTBOBATL
KO3 MPULIMEHTY HarpysKku,

yKasaHHoMy
na3roToBmnTenem
[3 3 [ 1200
[12 12 300
30 30 120
120 - 30
300 - 12
1200 - 3

8.2.2.7.3 0O6mOTKM cO creyuanbHsIMM HOMWHanamW, npeaHasHadYeHHble ans
paboTbl B KPaTKOBPEMEHHOM UMM NEPUOANYECKOM PEXMMaXx

OBMOTKM CcO cneunanbHbIMWU  HOMUHAaNaMu CriefyeT WCnblTbiBaTb B paboumx
YCrNOBUSIX, COOTBETCTBYHOLLMX CaMOMY XECTKOMY PEXMMY W3 TeX, ANA KOTOpbIX OHU
NpeAHasHayeHbl; WX HOMWHAMbHbIE  XapPaKTEPUCTUKM  LOMKHbI  OblTb  yKasaHbl
N3roTOBUTESEM.

Mpumeyanue — K Takum 06GMOTKAM MOTYT OTHOCUTBCS KaTyLLKM NyckaTenei, HaxoasLmMecs noj
HanpshkeHWeM TOMbKO B MYCKOBOW NEpUOJ, KaTyLUKU pacLenneHus 3anMpaemblX KOHTAKTOPOB U HEKOTOpbIe
KaTylUKU  SNEKTPOMArHUTHbLIX  KMamaHoB, MPeAHA3HAYEHHbIX Ans  YNPaBNEHWUS  MHEBMAaTUY4ECKUMU
KOHTaKTOpamu Unu nyckatensaMu.

8.2.2.8 BenomoraTtenbHble Luenv no 7.2.2.7 IEC 60947-1.
8.2.2.9 Mpouve 4vactm no 7.2.2.8 IEC 60947-1 ¢ 3ameHon crnoB "Mnactvkv wu
N30MSALUMOHHbIE MaTepuans!" Ha "M3oNALUMOHHBbIE YacTi'".

8.2.3 SnekTpounsonsaumoHHble cBoicTBa no 7.2.3 IEC 60947-1.

8.2.4 Tpe6oBaHus K paboTOCNOCOGHOCTU B YCIIOBUAX HOPMAarbHON Harpy3ku
M neperpys3ku

TpeboBaHna K XxapakTepUCTUKaMm B YCMOBUSIX HOPManbHOW Harpyskum v neperpysku
cornacHo 5.3.5 npueegerbl B 8.2.4.1, 8.2.4.21 8.2.4.4.
8.2.4.1 Bkntovarowas n oTknroyaroLas cnocobHoCTu
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KoHTaktop wmnm nyckatenb [JOmkeH Obimb cnocobeH 6e30TkasHO BkIOYaTh U
OTKMIOYaTb TOKU B YCMNOBWSX, YKasaHHbIX B Tabnuue 7, B 3aBUCMMOCTU OT Tpebyemon
KaTeropmm npuMeHeHus 1 Ymcna Lmknoe cpabatbisaHui no 9.3.3.5.

He ponyckaetcs npeBbilleHNE BPEMEHN OOECTOuYMBAHWUS W MPOTEKaHUs TOKa,
npvBeaeHHbIX B Tabnuuax 7 1 8.

Tabnuuya 7 — Bkntovarowas u oTKMovYarolwas CrocobHOCTU. YCMoBUSI BKMHOYEHUS U
OTKMHOYEHWS B 3aBUCUMOCTU OT KaTeropun NpUMeHeHUs

Kateropus Bpewms Bpewms Yucno

VICI'IOJ'IbaozaHVIH Iof le U/Ue Cos o BKItOYEHUS® | OTKAHOYEHNS paboumx

c c LMKroB
AC-1 1.5 1,05 0,8 0,5 i 50
AC-2 40" 1,05 0,65h 0,5 f 50
AC-3' 8.0 1,05 a 0,5 f 50
AC-4' 10,0 1,05 a 0,5 f 50
AC-5a 3,5 1,05 0,45 0,5 f 50
AC-5b 1,5° 1,05 e 0,5 60 50

AC-6a J
AC-6b 158 1,05 m 50
AC-8a 6,0 1,05 a 0,05 F 50
AC-8b 6,0 1,05 A 0,05 F 50
DC-1 1,5 1,05 1,0 0,05 f 509
DC-2 4,0 1,05 25 0,05 f 50¢
DC-5 4,0 1,05 15,0 0,05 f 50¢
DC-6 1,5° 1,05 c 0,05 60 50¢
YcnoBus BKHOYEHUS
us/u

Kareropus I/ le © Bpemsa Bpewms Yucno

“cnonb3oBaHnA Cos ¢ | Brmouenms® | oTkniouerms | paboumx

C C LIMKnoB
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AC-3 10 1,05¢ a 0,05 10 50
AC4 12 1,059 a 0,05 10 50

| = BKIMIOYAEMbIA TOK, A, BbIPAXAETCA KaK MOCTOSHHbLIA TOK UMW AEWUCTBYIOLLEE 3HA4YeHue
CUMMETPUYHOW COCTaBMSIOLENA MEePEeMEHHOro TOKa, HO NoApa3yMeBaeTcsi, 4YTO Ha
nepeMeHHoOM Toke (pakTUYeckoe NUKOBOE 3HAYeHMEe BO BPEMS Onepauuun BKNKOYEHUN
MOXET ObITb 60nee BbICOKUM, YEM NMUKOBOE 3HA4YEHUEe CUMMETPUYHOIO TOKA;

| = BKITIOYAEMbIi U OTKITIOYAEMbIA TOK, BbIPAXKAEMbIil KaK NOCTOSIHHBLIN TOK UMK AENCTBYIOLEE

3HaYEeHUe CUMMETPUYHOM COCTaBNAIOLLIEN NEPEMEHHOIO TOKA, A;

HOMMHArbHbIA pabouunii ToK, A;

(1]

o

U = HanpsbKkeHue A0 BKIoYeHus, B;

U, = BO3BpaLlaloLeecs HanpshkeHue, B;

Ue = HOMMHanNbHOe pabouee HanpsbkeHue, B;

Cosop = KO3(PDULIMEHT MOLLIHOCTU UCMbITATENbLHOM Lienu;

L/R = NOCTOSAHHAS BPEMEHU UCMbITATENBLHOW LIENU, MC.

a 0,45 npu 100 A; 0,35 npu 100 A.

b Bpemsa moxeT ObiTb MeHee 0,05 ¢, ecnu 4O MOBTOPHOrO pa3MblKaHUS KOHTAKTbl YCNEBaloT
3aHATb NEPBOHAYANIbLHOE MOJIOXKEHME.
McnbITaHus f4OMKHbI NPOBOAUTLCS C UCNOMNb30BAaHUEM FNAMI HAKaNUBaHUS B KAYECTBE Harpy3ku.

d 25 UMKIoB OnepupoBaHUsl NPU NOSNOXUTENBHON NOMAPHOCTU U 25 LIMKIOB - NpU OTpULaTENbHON

e HoMUHanbHblE xapakTepuCTUKU NPU €MKOCTHOM Harpy3ke MOXHO YCTAHOBWUTb HA OCHOBaHUU
MCNbITATENBHOIO KOMMYTUMPOBAHUS KOHAEHCAaTOPOB WAM  MPUHATOM NPAKTUKW W OnbiTa.
OpUEHTUPOBOYHO MOXHO WCMONbL30BaTb (hopmyny M3 Tabnuubl 9, HO OHa He Yy4uUTbIBaET
TennoBbIX 9(PAEKTOB OT rAPMOHMYECKUX TOKOB, MOITOMY MOMYYEHHbIE 3HA4YEHUA cneayeT
paccMatpuBaTth C y4ETOM NPEBbILLEHMSA TeMnepaTypbl

f Cwm. Tabnuuy 8.

g Honyctumoe oTknoHeHune £20%.

n MpuBeaeHHbIE 3HAYEHMA OTHOCATCS K KOHTaKTOpaM B LIENU cTaTopa, Ans Lenen potopa npu

UCMBITaHUM CrieayeT UCNOMb30BAaTh TOK, PaBHbIN 4-KPaTHOMY HOMUHANbLHOMY paboyemy TOKY
poTtopa ¢ koadhPUUMeHToM MoLyHocTu 0,95,

Mpu kaTeropusx npuMmeHeHus AC-3, AC-4 cneayeT Takke NPOBEPSTL YCIOBUS BKITIOYEHUS.
MpoBepKy MOXXHO NPOBOAUTE BO BPeMsi CNbITAHUN HA BKMIOYEHUE-OTKIIOYEHME, HO TOMNbKO C
cornacus n3rotosutens. B aTom cnyyae kpaTHOCTM TOKa BKNIOYEHUS AOIHKHBI COOTBETCTBOBATh
NpuBEeAEHHLIM 3HAYEHUSAM, TOKa OTKIMIOYEHUS - 25 LIMKNOB ONEPUPOBAHUS JOTDKHBI BbINOMHATLCS
npu BXOAHOM HanpsbkeHWW uenu ynpasneHus, pasHom 110% HOMMHANBLHOIO BXO4HOMO
HanpsKeHUs Lenn ynpasneHus u 25 umknos - npu 85%

J M3roToBUTENb AOMKEH NPOBEPUTL HOMUHASBHBIE 3HAYEHUA, OTHOCALLMECA K KaTeropun AC-6a,
UCNbITAHUEM C TPAHCHOPMATOPOM MITN NOMYYNTH HOMUHASbHBLIE 3HAYEHUS, UCXOAA U3 3HAYEHUN
ana kareropun AC-3 cornacHo Tabnuue 9.

k MoxxHO ucnonb3oeatb 60nee HU3KOE 3HAYEHUE OTHOLIEHUA TOKA (3anMpaemoro potopa K TOKy
NOMHOM HAarpy3sku), HO NO YKa3aHUIO N3FOTOBUTENS.

| Bpemsi BKIIOYEHUSA AOMKHO GbITh OCTATOMHO ANMHHLIM ANA TOTO, YTOGLI JOCTUYL YCTOMUYUBOIO
TOKA.
m Bpems 06eCTOuMBaHUA AOMKHO onpeaenaTLCsa no Taénuue 8.
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Tabnvua 8 —
obecToumMBaHus NPn NPOBEPKE BKITHOYAIOLLEN

Bzanmocesasb Mexay OTKM4YaemMbiM TOKOM

N BpPEMEHEM
M OTKIKOYaroLen cnocobHocTen

| OTKnIOYaemblil Tok, A

Bpema obectounBanus, ¢

100

100 200
200 300
300 400
400 600
600 800
800 1000
1000 1300
1300 1600
1600

10
20
30
40
60
80
100
140
180
240

[No cornacoBaHWO C M3roToBUTEMNEM
ObITb CHWKEHbI.

3Ha4YeHNA BPEMEHU obecToumBaHns MOryT

Tabnuua 9 — OnpefeneHne paboyero Toka ANa kateropun npumeHeHna AC-6a um
AC-6b Ha 0CHOBaHMN HOMUHATbLHbBIX XapakTepucTuk ans AC-3

HomuHanbHbIN paboynin Tok

OnpeaeneHne No BKNOYaEMOMY TOKY B
kareropumn AC-3

le (AC-6a) ans KOMMYTUPOBaHMS
TpaHCchOpPMaToOpOB C MYCKOBLIMU MUKOBLIMU

0,45 I, (AC-3)

€OVHWYHBIX ©GaTaper KOHAEHCaTopoB B
Lensix C OXuMaaeMbIM TOKOM KOPOTKOrO
3aMblkaHUs ik B MeCTe pacrnonoXeHus
JaHHon BaTapeun KoH4EeHCaTopoB

TOKamm He BblLLIE 30-kpaTHoro
HOMWHAIBLHOrO TOKa

2
le (AC-6b) ans KOMMYTUPOBaHUS i —X

(x=1p*
c

I, (AC - 3
x-133xe 202

Y
W AnA

i > 205 i, (AC-3)

NMNKOBOIO TOKAa:

BolpaxkeHne ana pabouyero Toka . (AC-6b) BbiBOAUTCS U3 HOPMYNbl MaKCUMAanbHOrO MYCKOBOTO

rge U, — HOMMHanbHoe paboyee HanpsxeHue; B

14 | 2e
/ = UE X\E X \[’ XL
pmax -"l”? XL — Xc

X_ — NonHoe conpoTUBIEHNUE NPU KOPOTKOM 3amMblkaHuu Lienu; Om

X, — peakTUBHOE CONpOTUBIEHNE BaTapen KOHAEHCaTOPOB, Bap

dopmyna AencTBUTENbHA NPU YCMOBUM, YTO MOXHO NpeHebpeyb eMKOCTbI0 Ha BXOAHOW CTOPOHE
KOHTaKTOpa MNM NyckaTensa U OTCYTCTBYET HaYanbHbIN 3aps] KOHAEHCaTOPOB.
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8.2.4.2 PabotocnocobHocte no 7.242 |IEC 60947-1. co cneayrowmm
AOMOMHEHNEM.

KoHTakTopbl nnu nyckatenn AormkHbl ObiTb CNOCOBHLI ©e30TkasHO BKAYaTh U
OTKNIOYaTh TOKM B YCNOBUSX, yKasaHHbIX B Tabnuue 10, B 3aBUCUMOCTM OT Tpebyemon
Kareropnn NpMMeHeHus1 U Yicna uuknos cpabatbisaHui rno 9.3.3.6.

Tabnuua 10 — YcnosHas paboTocnocobHOCTL. YCNoBUS BKMOYEHUSA U OTKNHOYEHUS
B 3aBUCMMOCTM OT Kareropmm npuMeHeHnNs1

Kateropus YcnoBus BKIMHOYEHNA U OTKIMIOYEHWNSA
npuMeHeHnsa
I/ le |[U/Ue || Cos ¢ || Bpems Bpewms Yucno UMKNoB

npotekaHus || obectoumsaHus, || onepuposaHns
TOKab,C c

[AC-1 10 [1,05 [fo,s0 ][0,05° | " 6000’

[AC-2 20 | [0.65 | | “

[AC-3 L | = |

|AC4 6,0 | 2

| AC-5a (2,0 | 045 |

AC-5b | 1,0° | ¢ | | 60

ACea  |I° [P @ e P

[AC6b  |1¢ 105 | [ " 6000

AC-8a 10 11,05 1080 | s ||c 30000

AC-8b 6,0 2 1,00 9 5900
10,00 90¢ 100

L/R
mc

[DC-1 1,5 |[1,05 [[1,0 |f0,05° ° 6000

|DC-3 (2.5 2,0

|DC-5 | 7,5

DC-6 1,0 60

|- BKItOM@eMbI U OTKIIOYMaeMbli TOK, 3a UckntodeHnem kateropuit AC-5b, AC-6, DC-6 BbipaxxaeMblit kak MOCTOSHHbIN
TOK UK feiicTByloLLlee 3Ha4YeHne CUMMETPUYHON cocTaBMnAOLEN NepeMeHHoro Toka, A,
le- HOMUHaNbHBIA pabo4nii Tok, A,
U:- Bo3BpaLLatoLeecs HanpsixeHue, B;
Ue- HOMUHanbHoe paboydee HanpsiKeHue, B.
#-Cos ¢=0,45an5 e <100 A; 0,35 npu le > 100 A.
Bpemsa moxeT 6biTb MeHee 0,05 ¢, ecni [0 NOBTOPHOMO pasMblKaHWA KOHTaKTbl yCMEeBakoT 3aHSATh NepBoHavanbHoe
NoroXeHwue.
° MpuBeAeHHbIe 3HaYEHNsI BpeMeHN 06ecTounBaHus He MOryT BbiTb Borblue sHaueHWii, ykazaHHbIx B Tabnuue 8.
MaroToBuTenem mMoxeT ObiTh BeIGpaHo ntoboe 3HayeHne BpeMeHn obectoumnsanms go 200 c.
® McnbiTaHus OMKHLI MPOBOANTLCS C UCMOMNB30BaHMEM faMn HaKanWBaHUs B Ka4ecTBe Harpyaku.
3000 LuknoB cpabaTbiBaHUs AOMKHO BbiTb BEINOMHEHO B OA4HOW nonsipHocTy 1 3000 - B NPOTUBOMOMOXHOIA.
9 HaxoguTca B CTagnn pacCMOTPeHHS.
" WenbiTaHns no kaTeropuu AC-8b MoryT conpoBoxaaTbCa UCMbITaHUAMMU no kaTteropun AC-8a. 3Tu ncnbliTaHus MoryT
NpoBOAUTLCA Ha pa3HbiX obpasLax.
" INsi KOMMYTaLMOHHLIX annapaToB C PYYHLIM YrpaBrieHWeM YMCNO LMKNOB cpabaTbiBaHuit AomkHo 6biTe 1000 - noa
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Harpyskoi n 5000 nocnegytowmx - npu obecTounBaHUu.

) MoxHo ucnonbsoBaTh Gonee HM3Koe 3HaueHWe OTHOLLEHMSI Toka | / lo (3amMpaemoro potopa K TOKY NOSHOW
Harpysku), HO Mo yKasaHWio U3roTOBUTENS.

¥ Harpyska fgomkHa cocTositb U3 KOMOUHaLUU  KOHAEHCaTopOB, UMEIOWMXCA B Npogaxe, YTobbl NONYy4uTb
YCTaHOBUBLLMIACA peaKTUBHLIA TOK le, BbMUCNEHHBIN cornacHo 9.3.3.3.4. AnbTepHaTUBHO, €MKOCTHbIE HOMUHaNbHbIE
3Ha4YeHUs1 MoryT ObiTb MOMy4eHbl KOMMYTALMOHHBIMUA WUCMBITAHUSIMU  KOHAEHCATOPOB UMW Ha3HaYeHbl Ha OCHOBE
YCTaHOBUBLUEACA NPaKTUKW W onbiTa. B kadecTBe pyKOBOASALLEro ykasaHUs MOXHO AaTb CChIIKY Ha (hopmyny,
npuBedeHHyto B Tabnuuye 9, kotopas He Y4yuTbIBaeT TennoBble 3deKTbl W3-3a rapMOHUHECKUX TOKOB. [loCcTynHas
AOMycTMMas Harpyska NO TOKY Ha MCMbITaTeNbHbIX KNeMMax He JOSXHa GbiTb MeHbLUE, YeM OXWUAaeMblil ToK «r». Eé
MOXHO GbITb ONpeAennuTb NPYU MOMOLLM aHANIUTUYECKOWH OLIEHKH.

! Bpemsa BKNHOYEHWUA AOMKHO BbITh JOCTAaTOMHO ANWHHLIM A5 TOro, YTo6bl JOCTUYbL YCTORYMBOrO TOKA.

m Bpems BbIKMo4eHns cornacHo Tabnuue 8. 3HadeHue paspsiiHOro pe3ucTopa AOMmKHO GbITb onpefeneHo Tak,
YTOObI JOCTUYb 3Ha4YeHUA MeHee 50 B B KOHLie BpEMEHW BbIKITIOYEHUS

8.2.4.3 U3HococTomkocTs no 7.2.4.3 IEC 60947-1 co crnegyowmmMm AONONHEHUSMU.

8.2.4.3.1 MexaHunyeckasn N3HOCOCTONKOCTb

MexaHn4yeckyto M3HOCOCTOMKOCTb KOHTaKTopa WM  Mnyckatens npoBeEpSIOT
crneupnansHbIM UCMbITAHUEM, MPOBOAMMBIM MO YCMOTPEHNO narotoButens. Pekomerngauvm
Nno NPoBeAEHUIO AaHHOr0 UCMbITaHWUS CoaepXKaTcs B NpunoxeHun B.

8.2.4.3.2 KommyTaumMoHHas N3HOCOCTOMKOCTb

KOMMYTauMOHHYO M3HOCOCTOMKOCTb KOHTakTopa WM nyckatens npoBepsioT
creypnarnsHbIM UCMbITAHMEM, MPOBOAMMBIM MO YCMOTPEHNO narotoeutens. Pekomergauvm
Nno NPOBEAEHUIO aHHOrO UCMbITaHWS COaepXaTcsa B NpuUnoxeHum B.

8.2.4.4 CTONKOCTb KOHTaAKTOPOB K TOKaM neperpy3ku
KoHTakTtopbl kaTteropun npumeHeHuss AC-3 wunn AC-4 [OmKHbl BblAepXuBaTb TOKU
neperpysku, ykasaHHole B Tabnuue 11, cornacHo 9.3.5.

Tabnvya 11 — TpeboBaHMa NO CTONKOCTU K TOKAM Neperpysku

HomuHanbHbIn  pabounn || UcnbitaTenbHbIn Tok MpopomxuTensHOCTL
TOK, A ucnbiTaHus, ¢
<630 8:le makc./AC-3 10c¢c
>630 6:le makc./AC-3* 10c
[ * MuHnmanbHoe sHauenne 5 040 A, |

MpumevaHue — WcnblTaHMe OXBATbIBAET TAKKE PEXUMbI, B KOTOPbIX TOK MEHEE€ YKa3aHHOro B
Tabnuue 11, a ucneitanne anutcs 6onee 10 ¢, ecnu He NpeBbLILLAETCA 3HA4YEHUE |2t

8.2.5 KoopanHauusa ¢ yctponcTtBaMmm AN 3aWmTbl OT KOPOTKUX 3aMblKaHUMA

8.2.5.1 PaboTocnocobHOCTb B YCHOBUSIX KOPOTKOIO 3aMblkaHUs (HOMUHambHbIN
YCINOBHbIN TOK KOPOTKOrO 3aMbIKaHWS)

HoMWHarnbHbIN YCNOBHBLIN TOK KOPOTKOFO 3aMblKaHUsSi KOHTAKTOPOB M NycKaTenewn,
3alUMWEHHbIX OAHWMM UMW HECKONbKUMK YCTPOMCTBaMWM ANSA 3aluTbl OT  KOPOTKUX
3amMbIkaHUA, KOMOWHWPOBAHHBLIX MNyckaTenen, KOMOMHUPOBAHHBIX KOMMYTaLMOHHBLIX
annaparoB, 3aWMLEeHHbIX nyckaTtenem un 3awuieHHbIX KOMMYTauWOHHbLIX annapaTtos
cneayeTt NPoBEPATb B NPOLECcCe UCMbITaHMM Ha KOPOTKOEe 3amblkaHue cornacHo 9.3.4.
Takune ncnbiraHnsa o6s3aTensHO NPOBOAATCS B CNEAYIOLMX CRyYasnX:

a) nNpu COOTBETCTBYIOWEM 3HayYeHUn OXuaaemoro Toka no Tabnvue 13
(McnbITaTeNbHBIM TOKOM «I»);

b) npn HOMWUHaNLHOM YCNOBHOM TOKE KOPOTKOIO 3aMbIKaHNA lq, €cnmn «r».
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HomuHanbHble xapaktepuctkn Y3K3 40mKkHbel COOTBETCTBOBATL JII0OOMY AaHHOMY
HOMMHanbHOMy  pabodeMy  TOKy, HOMUHanbHOMY paboyemy  HanpsKeHuro u
COOTBETCTBYHOLLEN KAaTEropmm NPUMEHEHMS.

[JonyckaeTcs koopanHaumst aByx TMNOB 1 mnn 2. YCnoBus UChbITaHna ans o6omx
TMnoB cogepxarca B 9.3.4.2.119.3.4.2.2.

KoopanHaums Tmna 1 tpebyeT, 4tobbl B YCNOBUSAX KOPOTKOTO 3aMblKaHWSA KOHTaKTOp
nnn nyckarenb He co3gasarnn onacHOCTU AnA mo,qe|7| nan o6opy;|,oaava, XOTA OHU MOryT
0Ka3aTbCsl HEMpPUrogHbIMM AN AanbHenWwen akcnnyatauum 6e3 peMoHTa U 3ameHbl
yacTen.

KoopanHaums Tnna 2 tpebyeT, 4Tobbl B YCNOBUAX KOPOTKOTO 3aMblKaHWUS KOHTaKTOp
WNn nyckartens He co3gaBani OnacHOCTU ANs fogen nnu obopyaoBaHmMa 1 OCTaBanuch
npurogHbIMU NS AanbHeWWwen skcnnyataumm. Bo3aMOoXHOCTb CBapuBaHWA KOHTaKTOB
JOMycKaeTcs, M B 3TOM Clydae W3roToBUTENlb AOJDKEH PEKOMEeHAOBaTb Mepbl Mo
O6CJ'Iy)KI/IBaHVI+O annapartosB.

MpumeyaHue — NpumeHeHue Y3K3, He COOTBETCTBYIOLLMX PEKOMEHAALUAM U3rOTOBUTENSA, MOXET
NPUBECTN K HAPYLLUEHWIO KOOPAUHALIMN.

8.252 KoopavHaums no TOKy MepecedeHna Mexgy rnyckatenem wu
npucoeamHeHHbIM Y3K3
KoopavHaumio npoBepstoT cneuuanbHbIM UCMbITaHWEM cornacHo B.4.

8.3 AnekTpomarHuTHas coBMmecTUMocTb (OMC)

8.3.1 O6wue TpeGoBaHusa no 7.3.1 IEC 60947-1 co cneayrownum AONONTHEHUEM.

UcnbiTaHns MarHUTHBIM MoneM MPOMBILLIIEHHOW 4acToTbl He TPeByloTCs, Tak Kak
annapartbl eCTeCTBEHHO MOABEPratoTCs BO3AEWCTBUSIM TakUX MOMEN. YCTOWYMBOCTb K
3MEKTPOMarHUTHbIM MOMexXam [0Ka3blBaeTCsl YCMELLHbIM MPOXOXKASHUEM UCMbITAHUA Ha
paboTocnocobHocTb (cm. 9.3.3.5 1 9.3.3.6).

OTnM annaparam npucylla YyBCTBUTENBbHOCTb K KPATKOBPEMEHHBIM MOHWKEHUSIM
HanNPSHXKEHMA U NepepbiBaM NUTaHUS LENW yrNpaBneHusl, U pearnpoBaTb OHU [OIDKHbI B
npegenax, ykasaHHbix B 8.2.1.2. lNpoBepKy OCyLECTBRASOT UCMbITAHWEM Ha Mpeaern.l
cpabatbiBaHns, yKasaHHble B 9.3.3.2.

8.3.2 YcTOMUMBOCTb K 3J1IEKTPOMarHMTHLIM NOMexam

8.3.2.1 Annapatbl, He cogepaLyme 3NeKTPOHHbIX uenen no 7.3.2.1 IEC 60947-1.

8.3.2.2 Annapartbl, cogepxalipue anekTpoHHble Uermn no 7.3.2.2 IEC 60947-1 co
crnegyroLwmMmM AoMNONHEHNEM.

PesynbTaTtbl UCMbITAHUIA yKa3blBatoT, MCMOoSb3ys kputepumn paboTocnocobHocTu no
Tabnuue 12.
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Tabnvua 12

— CneuparnbHble MPUEMOYHbIE KPUTEPUU ANS  WCMbITAHUA  Ha
YCTOMYMBOCTb K SEKTPOMAarHUTHLIM NMoMexam

OO6bEeKT UcnbITaHun

[TpuemoyHble KpuUTEPUN

Obwas HopmanbHas BpemeHHas BpemeHHas aerpaaauyus
paboTocnocobHOCTL || paboToCnOCOBHOCTS || Aerpagauus unm unu noTepst PyHKLUUM Unm
B YKa3aHHbIX noteps yHKUUM Nnu paboTocnocobHOCTH,
npeaenax paboTtocnocobHocTn ¢ || Tpebytowme
CaMOBOCCTaHOBIMNEHNEM || BMELLATENLCTBA
oneparopa unu
nepeycTaHOBKN CUCTEMbI.
OtcyTcTBUE
NOBPEXEHHbIX
KOMMOHEHTOB
OyHkyuoHmposaHue || OtcyTcTBue BpemeHHas OTknioueHne pene
CWMOBbIX LiEenen n aHomarnbHoun aHomanbHas pabora, neperpysku.
yenen ynpaeneHus || pabotebi: KOTOpasi He MOXET
npmBecTn K HenpegHamepeHHoe
- KOHTaKTOp AOMKEH |[ OTKIMIOHEHUIO. pasmblikaHme unm
ocTaTbCs B 3amMblKaHNe KOHTaKTOB.
OXMAaEMOM HenpegHamepeHHoe
COCTOAHUMN, pasmMbikaHne nnun OTCyTCTBl/Ie
3aMblKaHWe KOHTaKTOB CamMOBOCCTaHOBNEHUA
- pene neperpysku NCKIHO4YEHO.
He AOIMKHO
OTKIMIOUYNUTHLCS CamoBocCcTaHoBNEeHne
Pa6ota aucnnees u || OTcytcTBre BpemeHHbie MNocTosHHas notepa
BCMOMOraTernbHbIX U3MEHEHU B BU3yanbHble uHdopMaLmm Ha gucnnee.
yenen BU3yanbHON M3MeHeHus, Hanpumep ([ HenpegHamepeHHoe
UHdOopMaLMK Ha HexenarensHoe pasmblkaHue unm
avcnnee. cBeyeHue 3amblkaHune
Hanuune CBETOM3NyYaoLLnX BCMOMOraTernbHbIX
HebonbLLOoW AVOJ0B. KOHTAKTOB He JonyckaeTcs
CBETOBOW HenpepgHamepeHHoe
dnykryayum pasmblkaHue unu
cBeTOM3NyYaLWwumx || 3ambikaHue
AVOA0B Unv nerkoe || BcrnomoraternbHbIX
Apo>kaHue KOHTaKTOB He
n3obpadkeHus. JornyckaeTcs.
OtcyTtctBre
aHomarnbHoun
paboThbl
BCMOMOraTernbHbIX
KOHTaKToB
O6paboTka u Css3b, cBO6OAHaAs || BpemeHHble MoTeps uHdopmaymm.

CYNTbIBaHME
WHopMaLum

oT nomex. ObmeH
JaHHbIMU C
BHELLHUMMU
MCTOYHUKaMM

HapyLlleHnAa CBA3N C
BO3MOXXHbIMU
BO3JJ,€I7ICTBI/1F|MVI n3BHe
Cc
CaMOBOCCTaHOBMEHNEM

[MoTeps AaHHbIX n/mnn
WHopMayun.

OtcyTcTBUE
CaMOBOCCTaHOBNEHUS
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8.3.3 UsnyueHue

YpoBeHb xecTkocTu, Tpebyrowminca ana okpyxarwowen cpeasl B, nepekpbiBaeT
ypoBeHb, Tpebytowmica ans cpeabl A.

Annapatbl, Ha KOTOpbIEe PacnpoCTpaHAETCA HACTOAWMIA CTaHaapT, He obpasyloT
rapMOHWK 3HAYMTENBHOIO YPOBHS, NOSTOMY WUCTbITAaHWI Ha rapMOHUKN He TpebyeTcs.

8.3.3.1 Annapartbl, He coaepxalme aneKTPOoHHbIX uenen no 7.3.3.1 IEC 60947-1
CO CNneayoWwmM JOMONHEHNEM.

Annapatbl, copepxXaliMe TOSIbKO TakMe KOMMOHEHTbI, Kak AuWOAbl, BapuUCTOpbI,
pPe3ncTopbl UNN KOHAEHCATOpbl, UCMbITbIBaTL He TpebyeTca (Hanpumep, orpaHuuUTenu
UMMYNbCHBIX NEpeHanpPsPKeHn).

8.3.3.2 Annapatsl, cogepxaLyme anekTpoHHble uenm no 7.3.3.2 IEC 60947-1.

9 UcnbiTaHun
9.1 Buabl ucnbiTaHumn
9.1.1 O6wme nonoxenms no 8.1.1 IEC60947-1.

9.1.2 TunoBble UCMbITaHUA

TvnoBble UCMbITAHUS NPeAHa3HaYeHbl ANA NPOBEPKM COOTBETCTBUA HACTOSILLEMY
CTaHAapTy KOHCTPYKLMM KOHTaKTOpOB WM nyckatenel Bcex TunoB. OHW npepnonaratot
MPOBEPKY:

a) Npeaenoe npeBbIeHns Temnepatypbl (cM. 9.3.3.3);

b) aneKkTpon3oNAUMOHHBLIX CBOMCTB (cM. 9.3.3.4);

C) HOMUWHambHbIX BKMHOUaIOLWEn 1 oTknovarowen cnocobHoctel (cm. 9.3.3.5);

d) cnocoBHOCTN K NEPEKIIOYEHVIO U U3MEHEHWNIO HaNPaBneHUs BpalleHusl, Koraa
ymecTHo (cMm. 9.3.3.5);

€) yCnoBHow paboTocnocoBHOCTM B npoLecce akennyaTtauum (cMm. 9.3.3.6);

f) cpabaTbiBaHus 1 ero npegenos (oM. 9.3.3.1 1 9.3.3.2);

g) CTOMKOCTM KOHTaKTOPOB K TOKaM neperpysku (cm. 9.3.5);

h) paboTocnocobHOCTM B yCNOBMAX KOPOTKOrO 3amblkaHus (cM. 9.3.4);

i) MExaHM4YeCcKUX CBONCTB BbIBOJOB (CM. MYHKT 8.2.4 IEC 60947-1);

j) cTeneHn 3awmTbl KOHTAKTOPOB M nyckatenen B obonoukax [cm. |IEC 60947-1
(Mpunoxerne C)];

k) ncneiranusa Ha AMC, rae oHm Tpebyrotes (cm. 9.4).

9.1.3 KoHTponbHble ucnbitaHna no 8.1.3 IEC 60947-1, koraa BMECTO KOHTPOMNbHbIX
He NpoBOAATCS BbIGOPOYHbIE UCnbITaHUs (CM. 9.1.4).

KoHTponbHbIe UCMbITaHWSA KOHTAKTOPOB W MycKaTenen npeanonaratoT NpoBepKy:

- cpabaTtbiBaHma 1 ero npeaenos (eMm. 9.3.6.2);

- 3NEeKTPOU3ONALMOHHBIX CBOMCTB (cM. 9.3.6.3).

9.1.4 Bbi6bopouHble UcnbiTaHuA

BbIBOPOUYHBIE UCMBITAHUS KOHTAKTOPOB M MyckaTeneln npeanonararoT MpoBepKy:-
cpabatbiBaHus 1 ero npegenos (cMm. 9.3.6.2);

- ONEKTPOU3ONAUMOHHBIX CBOWCTB (cM. 9.36.3) no 8.1.4 I|EC 60947-1 co
crneayroLwmuMm LONOAHEHNUSIMU.

MN3roToBuTENb MOXET MO CBOEMY YCMOTPEHMIO MPOBOANTL BbIBOPOUYHLIE UCTILITAHWS
BMECTO KOHTPOSbHbIX.
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BriGopka gomkHa COOTBETCTBOBATL UMM NpeBbIWaTh cneayvowme Tpebosarusa IEC
60410 [4] (cm. Tabnuuy II-A "OpHocTyneryartble BbIGOPOYHbIE NMaHbl NPU HOPMAanbHOM
KoHTpone"):

- Bbibopka Ha ocHoBe AQL < 1;

- npyeMmoyHoe umcno Ac = 0 (HeT gedekToB);

- BpakoBouHoe uncno Re =1 (npu ogHOM aedekTe NPOBEPSAIOT BCH NAPTUID).

Bbibopku 6epyT € perynsipHbIMM MHTEpBaNamMun U3 Kaxaomn OTAENbHOM NapTum.

MoryT ucnonb3oBaTbCs anbTEPHATUBHBIE CTATUCTUYECKME METOAbl, KOTOpble B
YacTu BblweykasaHHbIX TpeboBanHun obecneuvBaror cooresetcTeMe |IEC 60410 [4],
HanpuUMep CTaTUCTUYECKNE METOAbI YNPaBneHNs HENPEPLIBHLIM NPOU3BOACTEOM.

BbiGOpoYHble MCMbITAHUA ANsl MPOBEPKU BO3AYWHbLIX 3a30pOB MNpPOBOAAT B
cooteeTcTBUM C 8.3.3.4.3 IEC 60947-1).

9.1.5 CneunanbHble UCNIbITAHUA
9.1.5.1 O6wue nonoxeHus

K cneumanbHbIM OTHOCATCA MWCMbITAHUSA Ha MEXaHUYECKY0 U KOMMYTaLMOHHYHO
N3HOCOCTOMKOCTb U MPOBEPKA KOOPAMHALMM MO TOKY NEpeceyYeHns Mexay nyckatenem u
cBA3aHHbIM ¢ HUM Y3K3 (cm. npunoxeHue B). PeaynbTaTtbl WCMbiTaHUM MoryT ObiTb
NCMOMb30BaHbl  ANA  MOMYYEHWUA  JaHHbIX, HEOBX0AWMBIX  ANA  Has3HaA4YeHWN
dyHKUMoHanbHoW 6e3onacHocTu (cM. npunoxenue K).

9.1.5.2 CneumanbHble UCMbITaHWA - BNAXHOe TENno, CONAHOW TyMaH, Bubpaums n
yaap

TpeboBaHnd k cneuunanbHbIM UcTbiTaHuaM cogepxuT IEC 60947-1 (npunoxerue Q)
[1], a Tarke cneayowme AONONHEHWUS.

Tam, rae cornacHo Tabnuue Q.1 Tpebyetcs npoeepka paboTocnocoGHOCTU Npu
3KCMnyaTaumu, 3To A0IKHO BbITh caenaHo cornacHo 9.3.6.2 HacToswWwero craHgapTa.

BuBpaumoHHble UChbITaHUSE NPOBOAAT Ha annaparte B pasoMKHYTOM U 3aMKHYTOM
nonoxeHusx. MNpu STOM WCMbITAHUM pene neperpyskn He AOoIkHO cpaboTtath. Ons
NpOBEpKN AENCTBUS FMaBHbIX N BCMOMOraTerbHbIX KOHTAKTOB WCMLITAaHWUA NPOBOAST Npu
ntoBoM 3HaYEHUM TOKa/HaMPSKEHNS.

Ha ypap annapat UcnbITbIBatoT B Pa30MKHYTOM MOSIOKEHWUM.

Mpu ncnbiTaHMM Ha cyxoe Tenno annapar AOIMKEH ObITb B 3aMKHYTOM NOMOXEHUN B
nepuoa KoHauumoHmposaHus [cm. 5.3.3 IEC 60068].

Ons kateropun A, B n C ncnbiTaHne MoXHO npoBoguTe 6e3 Toka B uenu, a ans
kateropun D, E n F ncneiraHve crnefyeT npoBOAUTE NMPY MakCUManbHOM HOMUHANbHOM
TOKe kateropum npumMeHeHus AC-3, HO M3 NpPaKkTUYEeCKMX COOBpaKEeHWN TOK MOXHO
orpaHunymTe Ao 100 A. B TeyeHne nocnenHero yaca KOHTakTop JormkeH cpaboTaTth 5 pas.
B xope Bcero ucneitaHns pene neperpysky moxet cpaboTaTb.

Ons wcnbiTaHMA NpU HU3KMX TeMmnepaTtypax BMEecTO uchbiTanua Ab cnegyer
BbIOpaTh mcnbiTaHve Ad, a annapaTt AormkeH ObiTb B Pa30OMKHYTOM MOMOXEHUN B TEYEHNE
nepvofia oxnaxaeHus, 3atemM B TeYeHWe MOCNEAHEro Yaca K HeMy MoAaroT HanpsbkeHue.
[Ons kareropuii A, B n C ncnbitaHne MOXHO NpoBoauTe 63 Toka B Lenu, a 4ns Kateropum
D, E u F wvcnbitaHne crefyeT npoBOAWTE MPU MakcuMalrbHOM HOMWMHanNbHOM TOKe
kateropun npumeHeHns AC-3, HO 13 MPaKTUYECKNX COOBPaXKEHMIN TOK MOXHO OrpaHnYnTb
80 100 A. B TeyeHre nocnefHero yaca koHTakTop AoimkeH cpaboTats 5 pas. B xoae Bcero
UCMbITaHUSI pene Neperpyskn He JOMmMKHO cpaboTaTb.

WcnbitaHne Ha BriaxHoe Tenno ans kateropuin A, B n C moxHo nposoguts 6e3
TOka B Uenw, a ang kateropwin D, E n F ucnbiTaHwe cnegyeT NpoBOAUTL Ha annapate npu
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MakCcMMarnbHOM HOMWHanbHOM TOKe Kateropuv npumeHeHusi AC-3 B TedeHne nepBoro
ukna n B OBECTOYEHHOM COCTOSIHUM B TeYeHue BTOporo uukna. M3 npakTtuyeckux
CO0BpaKEHUN TOK MOXHO orpaHnumTb Ao 100 A. MNocne crabunusaumm TemnepaTtypbl BO
BPEMS MEPBbIX ABYX 4acOB NEPBOro LMKNa U BO BPEMS MOCMEAHUX ABYX YacOB BTOPOro
LMKIa KOHTaKTop AoSrKeH cpaboTtatb 5 pas. Pene neperpyaku MoXeT cpabotaTb TOSbKO,
€Cnu 3TO JONyCcKaeT ero TeMneparypHas xapakrepucTmka.

Mo cornacoBaHWo C W3roTOBUTENEM ANUTENBHOCTL MEPUOAOB BOCCTAHOBIIEHMS
MOXET ObITb YMEHbLUEHA.

Mocne ucnbiTaHNs consiHbIM TYMaHOM MO COrNacoBaHWIO C M3roTOBUTENEM annapar
MOXET ObITb BbIMbIT.

9.2 CoorBeTcTBME TPEOOBAHUAM K KOHCTPYKLMM
Mpumensietca 8.2 IEC 60947-1 co crneaytoLLMMmM AONOMHEHNSIMM.
9.2.2 JnekTpuyecKoe UCNorHeHne 6€3BUHTOBbIX 3aKUMHbIX 35IEMEHTOB

Mpumensetca 8.2.4.7 IEC 60947-1:2007, WameHeHve 1, co  crepyloLMMu
N3MEHEHNSMM:

Yucno o0bpasuoB OMKHO ObIThb, MO KpanHen Mepe, 4.

Bcraeka 1 oTcoeanHeHne NpOBOAHMKOB AOIMKHO ObiTh BbIMONIHEHO B COOTBETCTBUN
C WHCTPYKUMSAMMU U3rOTOBUTENS.

Moaxogsulas cxema UCnbiTaHUS nokasaHa Ha pucyHke 10. Ecnu Touku namepenms
Henb3ga pasmecTuTb B npegenax 10 MM OT TOYKM KOHTakTa, TO pasHOCTb NOTEHUManos
MeXay uaeanbHbIMU U (PaKTUYECKUMU TOYKaMM U3MEPEHUS AO0IPKHA ObiTb BbIMTEHA M3
N3MEPEHHOrO MageHust HanpsKeHus. 3Ta pasHOCTb NOTeHUManoB B npeaenax aAetanu
npoBoAgHWKa AorkHa ObITb onpedeneHa noaxoAswmMM MeEeTOAOM W3MEPEeHUs Ha OAHOM
ofBpasue npu crabunsHon TemnepaTtype. MeTtoabl M3MEPeHUs U pesynbTaTbl AOMKHbI
ObITb 3anmcaHsl B OTYET 06 UCTbITaHUW.

WcnbiTatenbHbln TOK — liy.

MpumeyvaHusa

1 OBbI4HO €CTb BO3MOXHOCTb 0BopyaoBaTh usgenue, caenaHHoe no IEC 60947-4-1, HeckonNbKkuMK
pasnuyHbIMKM TUNaMmuM NPOBOAOB (MEepenneTeHHbI, TBepAbld, rMOKWMI), 4TO OaeT AOCTaTO4MHOE 4YUCIOo
UCMbITAHWUI ANA OAHUX M TE€X XKEe BbIBOAOB.

2 PaccmatpuBatotcsi 0cobble METOABI UCMBITAHUS C NMOMNEPeYHbIMU CEYEHUAMU NPOBOAHUKA GonbLue
yem 10 Mm 2.

3 OO6pasey ycTpoWcTBa MOXHO OCHaLlEH OTBEpPCTUAMM WNM SKBUBAMNEHTHbIMM CPEeACTBaMU,
KOTOpble 00ecneYvaTt TOYKU JOCTYyNa ANA UBMEePeHUs NageHus HanpsXKeHs Ha KIieMMe.

9.3 CootBeTcTBME TpEOGOBaHUAM K paboTocnocobHocTH
9.3.1 N'pynnbl UCNbITaHUA
McnbiTaHns kaxkaon rpynnbl BeINONHAKTCS Ha HOBOW BbIOOPKE.

Mpumeyanus

1 Mpu cornacum M3roToBUTENs Ha OAHON BblIOOPKE MOXET ObiTb BLIMOSIHEHO HECKONbKO WMKU BCE
rpynnel UcnbiTaHmii. OQHAaKo MCMbITAHMA JOIDKHBI BbIMONMHATLCA B NOCNEAOBATENLHOCTHU, YKa3aHHOW Ans
Kaxkgoro obpasua.

2 HekoTopble UCMbITAHUA BKMIOYAIOTCA B IPYMMbl TONLKO ANS YMEHLLUEHUSA YMCna HEoBX0ANMMbIX
BbIOOPOK, U UX pe3ynbTaTbl HE CKA3bIBAIOTCH HA NPEALLECTBYIOLMX UMK NOCHEAYIOLMX UCMIbITAHUAX TPYNb.
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MosToMy Ans yaob6CcTBa MCMbITAHWIA MMM MO JOTOBOPEHHOCTU C W3TOTOBUTENEM 3TWU WUCMLITAHUS MOTYT
NPOBOAMTLCA HA OTAENbHBIX HOBLIX BbIGOPKAX U HE BXOAMUTL B COOTBETCTBYIOLLYIO rpymnny.

OTO NPUMEHNMO TOINBKO K CNeAYOLLUM UCTIbITaHNSAM:

- NpoBepka PacCTOAHUA MyTeW YTEYKM COornacHo nepeuvncnenuio 7 no 8.3.3.4.1
IEC 60947-1;

- MEXaHW4YecKne CBONCTBa BbIBOAOB cornacHo 8.2.4 IEC 60947-1;

- cTeneHn 3awmTtel obopyaosaHus B obonodkax cornmacHo npunoxexns C
IEC 60947-1.

MocnenoBaTenbHOCTb UCNbITAHWIA AOMKHA ObITh CNeayoLen.

a) Npynna 1:

1) nposepka npesbileHUs Temnepatypsl (cM. 9.3.3.3);

2) npoBepka cpabaTbiBaHns 1 ero npegenos (cm. 9.3.3.1 n 9.3.3.2);

3) npoBepKa 3NeKTPOM3ONALMOHHBLIX CBONCTB (M. 9.3.3.4).

b) MNpynna 2:

1) NpoBepka HOMUHAaNBLHOW BKITFOYatOLLEN 1 OTKMoYaroLwen cnocobHocTen, a Takke
CNOCOBHOCTEN K MEPEKIOMEHMIO WCTOYHWKOB MUTAHUSA W U3MEHEHWIO HanpaeneHus
BpaLyeHus, rae ymectHo (cm. 9.3.3.5);

2) nposepka ycrnoBHOW paboTocnocobHOCTM B YCNOBMAX SKCMnyaTtaumum (CM.
9.3.3.6).

c) Mpynna 3 - npoBepka paboTOCNOCOGHOCTM B YCNOBUAX KOPOTKOrO 3aMblkaHWUA
(c™m. 9.3.4).

d) Mpynna 4 (TonbKO AN KOHTaKTOPOB) - NPOBEPKa CTOMKOCTU K TOKaM Meperpysku
(cm. 9.3.5).

e) Mpynna 5:

1) NpoBepka MexaHW4eckMx CBONCTB BbiBOAOB [cM. 8.2.4 |EC 60947-1].

2) npoBepka CTEMNeHen 3awuTbl KOHTaKTOPOB W nyckaTtenen B obonodkax [cwm.
npunoxeHne C IEC 60947-1].

Hv B 04HOM U3 3TUX UCMBITAHWA HE JOMYCKAKOTCS OTKAa3bl.

-~ — —

9.3.2 O6wue ycnoBuA UCNbITaHUN

MpumeHsieTcs 8.3.2 IEC 60947-1 co crnieayrowyM AONOMHEHUEM.

BbiGopka ucnbiTyemblx 06pasLoB A5t cepym annapartoB OAHOM M TOW e OCHOBHOWM
KOHCTPYKUMM 1 Be3 3HauUMUTEeNbHbIX Pasnuyuii B KOHCTPYKLUMM AOIPKHA ObiTb OCHOBaHa Ha
WHXEHEPHOM peLLEHUN.

3a vckroYeHneM annaparos, creuvarnsHO PacCUMTaHHbIX TOSNbKO Ha OfiHY YacToTy
TOKa, UCMbITaHWUA NPOBOAAT Npu YactoTe 50 Iy, KoTopasi oxBaTbiBAET N NMPUMEHEHNS Ha
60 Ny n HaobopoT. Ecnn He yCTaHOBMNEHO MHOE B COOTBETCTBYIOLLEM NYHKTE UCTbITaHWN,
KPYTALLMIA MOMEHT NpU 3aTATMBaHUN COEAVNHEHUIA AOIDKEH YKa3biBaTLCS U3rOTOBUTENEM, a
€CINN He yKa3aH - COOTBeTCTBOBaThb AaHHbIM Tabnuubl 4 IEC 60947-1).

9.3.3 PaboToCnOCOGHOCTL B YCNOBUAX OTCYTCTBUSA Harpy3ku, HOpPMasibHOWM
Harpy3ku U neperpysku

9.3.3.1 CpabatbiBaHne

CnepnyeT npoeepuTb cpabaTbiBaHMe KOHTAKTOPOB W Myckareniel CcornacHo
TpebosaHuam 8.2.1.1.2.

Mpyn npoBepke HEYYBCTBUTENMBHOCTU nyckatens K cpabaTtbiBaHWO KOHTakTopa
crnefyeT nponyckatb Yepes nyckatenb TOK [0 JOCTWXKEHUA YCTaHOBUBLUEMNCS
TeMnepartypbl COrnacHo 8.2.2 n Tpuxabl NPUBOANTL B ENCTBME KOHTAKTOP B HOPMAarnsHOM
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KOMMYTaLMOHHOM Lpkne ©6e3 npeaHaMepeHHOW naysbl Mexay cpabatbiBaHusMu.
CpabatbiBaHne KOHTakTopa He AOMMKHO NPUBOAUTL K cpabaTbiBaHWIO nyckaTens.

Ecnn pene neperpyskv cHabXeHO KOMBUHUPOBaHHLIM MEXaHN3MOM OTKMIOUEHUS U
B3BOAA, CNEAYeT Mpy 3aMKHYTOM KOHTaKTOpe BO3L4eCTBOBaTb Ha MEXaHw3Mm B3Boja U
TeM camblM BbI3BaTb OTrMajaHne KoHTakTopa. Ecnn pene neperpyskm cHabXeHO TOnbko
MEeXaHU3MOM B3BOAA MNM pasferbHbIMU MEXaHn3mMamu OTKIIOYeHUs U B3BOAA, chneayeT
MNPy 3aMKHYTOM KOHTaKTOpe W MEXaHu3me B MONOXEHWW B3BOAA BO3AEWCTBOBaTL Ha
MexXaHu3M pacuenneHst U TeM caMbIM Bbl3BaTb OTNajaHNe KOHTaKTopa. OTU UCMbITaHUs
cnyxaTt Ans NPOBEPKN HEBO3MOXHOCTU NPENATCTBOBATL PaCLEnneHnio Npu neperpyaske
nyTem yaepxaHus MexaHu3ma B NonoXeHUn B3BoAa.

PeocraTtHble pOTOpHbIE MyckaTenn MoAnexaT WUCMbITaHWSM C Lenbio NpoBepKu
COOTBETCTBMSI BPEMEHHOW YCTaBKM pene C BbIAEPXKKON BPEMEHN U KanmbpoBku ntobbix
APYrMX annapaTtoB, MpUMEHsIEMbIX ANS PerynupoBaHUs 4acToTbl Mycka, npeaenam,
YCTaHOBINEHHbIM U3rOTOBUTENEM.

MyckoBble CONPOTMBIEHUS CneayeT NPOBEPATb B KAKAOW CEKLMWN HA COOTBETCTBUE
YKa3aHHbIM 3Ha4YeHUAM C TOYHOCTLHO £10 %.

CnenyeT ynoOCTOBEpPWUTBCH, YTO KOMMYTAUWOHHBLIE annaparbl B LEnu poTtopa
OTCEKaOT COMPOTMBIEHUS KX/ 0M CEKLUM B NPaBUNbHOM NOCNEA0BaTENBLHOCTH.

Cnepyet Taioke ybeamTbCsi, YTO NP PasoMKHYTOM LENW HanpsbkKeHUS Ha BbIBOAAX
OTBOAOB aBTOTpPaHcopmartopa COOTBETCTBYHOT MPOEKTHBIM 3HAYEHUAM, U Kak B
MONIOKEHUN MycKa, Tak WM BO BKMIOYEHHOM MONOXeHUM cobnofaeTca npaBunbHas
nocrneaoBaTensHOCTb a3 Ha BbIXOAHbIX BblBOAAX JABYXCTYNneH4aToro
aBTOTpaHCOPMaTOPHOro nyckaTens.

9.3.3.2 Npepenbl cpabaTbiBaHNS

9.3.3.2.1 AnnapaTtbl C AUCTAHLMOHHBIM yrpasneHnem

KoHTakTopb! 1 nyckaTenu Noanexar UcnbiTaHuio Ha paboTocnocobHOCTL cornacHo
TpebosaHusam 8.2.1.2.

9.3.3.2.1.2 Pacxop sHeprum KaryLuku

9.3.3.2.1.2.1 O6wume nonoxenHns

KaTyLlka KOHTakTopa OLEHMBAETCA Kak Ha YASPXKUBAKOLLYHO CNOCOBHOCTb, Tak U Ha
MOLLHOCTb cpabarbiBaHus.

B TOoM cnyvae, korga pasnuuHble KaTyLUK/ OXBAaTbIBaAIOT AMAMA30H HanpskeHun, 5
KaTyLlek AoMmkHbl BbITe NCMbITaHbI CreayownM 06pasom:

KaTylwka C cambiM HU3KMM HOMWHAmbHBIM  HaMPSHXKEHMEM MUTaHMSA  Lenen
ynpaeneHns Us, KaTyllky C CambiM BbICOKMM HOMWHaIbHBIM HampsikeHWeM MuTaHus
uenen ynpaeneHus Us, Ntoc 3 KaTyLUKW, CHATAIOLWASCA NPEACTaBUTENbHON ANS KaTyLlek
C CaMON BbICOKOW BbIMMCNEHHON YAEPXKMBAIOWENW MOLLHOCTBIO Ha YCMOTpeHue
N3roTOBUTENS.

UcnbiTaHne HeoOXOAUMO BLIMOMHUTE MPU  TEMMepaType OKpyXawLen cpepbl
(23£3) °C. UcnbitaHre aosmkHO GbiTe BbINONHEHO 663 kakon Obl TO HU BbiNo Harpyskun B
rMaeHbIX W BCrMoMoraTenbHbIX KOHTypax. Ha katywky Heobxogumo nopaeaTb
HOMWHAIBHOE HanpshkeHWe NUTaHns Lienen ynpaeneHus Us 1 npy HOMUHaneHOW YacToTe.

[na 3agaHHON KaTyLKW, ANs KOTOPOW 3asiBMNEH AMAanasoH HaMnpPsHKEeHUA, WCMbITaHue
LOMKHO ObITb BbINOMHEHO MPM CaMOM BbICOKOM HaMPSHKEHWM MPU COOTBETCTBYHOLLEN
yacToTe.

NamepeHHble 3Ha4yeHMA  AOMKHbl  ObiTb  MOMy4YeHbl METOAOM  M3MEpeHMWs
cpefHeKBagpaTUYecknx 3HaYeHW, OxBaTbiBaloWUM, MO KpalHehd Mepe, nonocy
nponyckaHus oT 0 Ny go 10 kU, a nonyYarmecs 3Ha4YeHUs MOLLHOCTM JOJTKHbI BbiTh
JaHbl B Npegenax HeonpenenéHHoOCTN U3MepeHus nydile, 4em 5 %.
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9.3.3.21.22 YpepxmBalowaa MOWHOCTb ANA TPagULMOHHOIO anekTpoMarHura wm
3MNEeKTPOMArH1Ta C 3NEeKTPOHHBLIM YrpaBneHnem

MamepeHne Toka lj) kaTyLkv JOIMKHO ObiTh BLINOSHEHO MOCIe TOro, KaK Ha KaTyLukKy
ObINo NogaHO HaNPsPKEHWE, U OHa AOCTUra YCTOMUMBOM TEMNepaTypbl.

MoTpebneHve yaepxuBatoLLelr MOLLHOCTV onpeaenseTcs cneayowymM obpasom:

Shi) = Usg) * Iy [Ba] Ans koHTakTopa, ynpasnsemoro nepemMeHHbIM TOKOM,;

Pcg) = Usg Xl [B] Ana koHTakTopa, ynpasnseMoro NOCTOAHHLIM TOKOM.

OnybnukoBaHHOE 3HAYeHUE JOMMKHO ObiTb paBHO CpegHeMy 3HadYeHuo 5
UCTIbITaHHBIX KaTyLlek.

Sh= X(Usg) xlgy) / 5 [BA], cootBeTcTBEHHO, P = Z(Ugiy *I y) / 5 [BT]

Mpumeuanue E — pacceuBaHue MOLLHOCTM NS KOHTAKTOPA, yNPaBNsieMoro nepeMeHHbIM TOKOM,
TaKke MoXeT ObITb BbipaXeHo B [BT], npuHMMasi BO BHUMaHWe KO3 MDULNEHT MOLLHOCTHN.

9332123 MowHoctb cpabartbiBaHMA ANA  KOHTakTopa,  ynpaBrsemoro
nepeMeHHbIM TOKOM UMW MOCTOSIHHBIM TOKOM, C OTAeNbHbIMA 0OMOTKOWN cpabaTtbiBaHna 1
yaepxuBaroLlert 06MOTKoN

WamepeHne cpabaTbiBaHNsi OOMKHO ObITb BbINOMHEHO HENOCPEACTBEHHO Nocne
namepeHus Toka yaepxaHus (cm. 9.3.3.2.1.2.2).

MamepeHne Toka | KaTyLKn AOMKHO ObiTb BLIMOMHEHO CPasy e Mocne Toro, Kak
kaTywka 6bina obecroyeHa, a KoHTakTop Obin yaepxaH B nonoxenuu BbIKIL, a 3atem Ha
Hero 6bIno NOBTOPHO NOAAHO HaNPsPKEHWE.

Pacxop MoLyHocTK cpabaTtbiBaHust onpegenseTcs cneayowmum obpasom:

Spi)= Us xlg) [BA] Anqa koHTakToOpa, ynpasnsaemoro nepeMeHHbLIM TOKOM,;

o= Us X |@[BT] Ana koHTakTOpa, ynpaBnseMoro mMoCTOsHHLIM TOKOM C
oTAENbHBIMM 0OMOTKOWM cpabaTbiBaHWA N yaepKMBatowWen odbMoTkamm

OnybnukoBaHHOE 3HaueHWe [AOMKHO ObiTb paBHO CpedHeEMY 3HauyeHuo 5
UCTbITaHHBIX KaTyLLIEK.

Sp = Z(Us(i) X[(i)) / 5 [BA], cooTBETCTBEHHO, Pp = Z(Us(i) X|(i)) 15 [BT]

MpumeyaHue E — ecnu B nutepatype W3roTOBUTENSI HE yKasaHO MHOe, TO AN TPaAULMOHHOTO
KOHTaKTOpa, YNpPaBnsieMOro MOCTOSIHHBIM TOKOM, MOLUHOCTb cpabaTbiBaHusi paBHa yAepXuBaloLLei
MOLLHOCTH.

9.3.3.21.24 MowHocTtb cpabaTbiBaHNS ANS SMNEKTPOMArHUTa C SNEKTPOHHBLIM
yrnpaBneHnem

9.3.3.2.1.3 lNonHoe conpoTmBneHne nosca

MonHoe conpoTMBneHNe nontoca AoMKHO ObiTb ONpeaeneHo BO BPEMS UCTbITAHNS U
npu ycnosusx, aanHHelx B 9.3.3.3.4. UcnbiraHne B 06onoyke cuntaeTcs HeobxoamMmbiMm,
[laXe eCInn KOHTaKTop MOXET MCMoMb30BaThLCH B OTAENbHOM 060Mou4Ke.

Heobxonnmo nsamepuTb nageHne HanpsikeHnsa Uy Mexzay NUMHENHOW M Harpy3oqHOM
BblBOAAMMW (BbIBOAbI BKMHOYEHbI) KOHTaKTOpa, NpeanodTUTENBHO B TO XXEe Camoe Bpems,
Koraa U3MepsieTcsa NoBbILLEHNE TeMMepaTypbl.

MonHoe conpoTMBREHNE Ha NONKC ONPeAEenAeTCs CreayoWwmm obpasom:

Z= Ud / |th (OM)

Crnepyer nosabotntecd O TOM, 4YTOObl W3MEPEHWE NaAEHUS HAaMNpsKeHUs He
OKasblBano 3HAYUTEMBHOTO BIMSHUS HW Ha MOBbILLEHWE TEMMepaTypbl, HU Ha MOSHOE
COMPOTUBIEHME.

Flpm MevyaHune — MeToa OAUH U TOT XK, HE3aBMCUMO OT YMCTIa MOSOCOB KOHTaKTopa.

9.3.3.2.2 Pene v pacuenutenu
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a) CpabaTbiBaHe MUHUMATBHBIX Pene U pacuenuTenein HanpsKeHns

MuvHVMarnbHbIe pene u pacuenuTenn HanpsikeHWs MNOANEXaT WCMbITaHUsaM Ha
cootBetcTBMe Tpebosanmam 8.2.1.3. Kaxagbil npepgen cpabaTbiBaHua AosmkeH ObiTb
NpOBEpPEH TPUXKAbI.

Mpy uenbiTaHMax Ha oTnagaHve cnefyet npubnusutensHo B TedeHne 1 MuWH
PaBHOMEPHO MOHWKATbL HaNpPsKeHWEe OT HOMWHANBHOIO O HyNEBOTO.

b) Hesaeuncumble pacuenutenm

HesaBucumble  pacuenuTenu MOANEXaT  UCMbITaHUsSIM  Ha  COOTBETCTBUE
TpeboaHusm 8.2.1.4. Ux cpabaTtbiBaHne cnepyeT nposepste npu 70 % n 110 %
HOMWHaILHOrO HaMPSPKEHUS BO BCEX paboumXx MOSNOXKEHUAX MycKaTens.

¢) Tennoeble, 3NEKTPOHHBIE W SMEKTPOMArHUTHbIE Pene Neperpysky C BbILEPKKON
BPEMEHM

Pene neperpy3ku AOMKHbI ObITb COEAMHEHbI C MycKaTensiMM MPOBOAHMKaMU,
cooTBeTcTBYOWMMM Tabnumuam 9-11 IEC 60947-1, ana npoBefeHUs UChbITaTeNbHbIX
TOKOB, paBHbIX:

- 100 % TOKOBOW YCTaBKW pene Meperpyskn Ansi BCEX TWUMOB pene neperpysku
knaccos pacuennenus 2, 3, 51 10 A (cm. Tabnuuy 2) n knaccos pacuennexus 10, 20, 30
1 40 Ans 3neKTPOHHbLIX TUNOB pene neperpysku;

- 125 % TOKOBOW yCTaBKM pene neperpyskn knaccoe pacuennenmsa 10, 20, 30 n 40
(cm. Tabnvuy 2) ANS TEnnoBbIX pEne neperpysku U AN pene neperpyskn c
MakcMMarnbHbIM BPEMEHEM pacuenneHns No YyCTaHOBNEHHON xapakTtepuctike 6onee 40 ¢
(cm. 5.7.3).

Cnepyet npoBepuTe cpabaTbiBaHWe perne M pacuernuTenen Ha CoOTBeTCTBUE
8.2.1.5.1 c TOKOM BO BCEX MOMOCax.

Kpome TOro, crnepyet npoBeputb xapaktepuctuki no 8.2.1.5.1 ucnbitaHnammn npu
Temnepatypax MuHyc 5 °C, nntoc 20 °C u nntoc 40 °C, Takke Bce 3ajaHHble Bpemsi-
TOKOBbIE XapakTepuCTUKM BHe AmanasoHa oT MmuHyc 5 °C pgo nmoc 40 °C npu
MWUHUMansHON 1 MakcumansHon Temnepatypax. OpHako ana pene v pacuenutenen c
3aaHHO/ TeMMepaTypHON KOMMeHcauuen, ecnv fuanasoH TemnepaTyp, YKasaHHbINA
N3roTOBUTENEM, HAXOAMTCH BHE gnanasoHa no tabnvue 3, xapakrepucTukvi Npyu MUHYC 5
°C w/vnn nntoc 40 °C npoBepsATb He cnepyeT, ecnu Oyayun MCMbITaHbl NpU 3apaHHbIX
MUHAMAanbHON W MakCUMarnbHOW TemnepaTtypax COOTBETCTBYHOLUME 3HAaYEHUst Toka
pacuenneHns OHW He BbIXOAAT 3a Mpedenbl, ykasaHHble Ana Temnepatyp MuHyc 5 °C
n/vnn nnroc 40 °C B Tabnnue 3.

[nA 9neKkTPOHHBIX pene Meperpy3kn WCrbiTaHWe Ha MpPOBEpPKYy TEMnrnoBOW NaMATv
cornacHo 8.2.1.5.1.2 npoeogsaT npu Temneparype nntoc 20 °C.

TpexnonocHble TennoBble WM 3MNEKTPOHHbIE pene neperpysku npy nuTaHum
TOMbKO ABYX MONIOCOB NoAnexart MUCnbITaHuo cornacHo 8.2.1.5.2 npu Bcex kombBuHaumsx
MOMKOCOB U MPU MaKCUManeHOW M MWHMMAaneHOW TOKOBbIX YyCTaBkax Ans pene ¢
perynmpyemMon yCTaBKoM.

d) QnekTpoMarHuTHeIe pene neperpyskM MrHOBEHHOMO AENCTBUS

Kaxxgoe pene cnegyeT MCNbITbiBaTb OTAENbHO. [poTekarowmii yepes pene ToK
crnefyeT yBENMYMBaTL CO CKOPOCTLIO, AatOLLE BOBMOXHOCTb CHUMAaTh TOYHbIE MOKa3aHuWs.
3HauyeHns JOMKHbI COOTBETCTBOBaTbL Yka3aHHbIM B 8.2.1.5.3.

€) MuHumanbHble pene Toka

Mpepenbl cpabaTbiBaHNS criegyeT NpoBepsiTe cornacHo 8.2.1.5.4.1.

f) MMHMManbHble pene Toka B aBTOMaTUYECKMX BbIKIOYATENSX MUTaHWS

Mpepenbl cpabaTbiBaHNS criegyeT NpoBepsTs cornacHo 8.2.1.5.4.2,

g) Pene, 4YyBcTBUTENBHBIE K ONPOKMABIBAHWIO POTOPa

Mpenenbl cpabaTbiBaHNS criegyeT NpoBepsTs cornacHo 8.2.1.5.5.
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[Ina TOKOWYBCTBUTEMbHbLIX pPefie OMPOKMAbIBaHWS poTopa NPOBEPKY chneayeT
NPOBOAUTL ANS MUHUMAINbHOW M MakCUMarbHOW YCTaBOK NOTOKY WU ANS MUHMMAIbHOIO 1
MaKCMMarnbHOro BpEMEHN TOPMOXXEHUA NP ONPOKUABIBaHUM (BCETO YETbIPE YCTABKM).

h) Pene ynopa

Mpepenbl cpabaTtbiBaHUs criepyeT NPoBepsiTb cornacHo 8.2.1.5.6.

MpoBepky criesyetr NPOBOAUTL ANA MUHUMASbHOW U MakCUMarnbHOW YCTaBOK Mo
TOKY U AN MWUHUMAIBHOIO N MakCMMAasbHOrO BPEMEHW TOPMOXKEHWUA Npu yrope (Bcero
YeTbIpe ycTaBku).

[ns kaxaom ns YeTbIpex YCTaBoK UCTIbITAHUE BLIMOSHAIOT B CNEAYHOLLNX YCIOBUSX:

- MNopatoT ncnbiTateneHbIM TOK, paBHbIN 95 % ycTaBkn no Toky. Pene ynopa He
[OMKHO cpaboTaTb.

- YBenuuuBaloT 3HaueHve ncnbitatensHoro Toka Ao 120 % ycraeku no Toky. Pene
ynopa AoIpkHO cpaboTark cornacHo TpebosaHmnam 8.2.1.5.6.

9.3.3 MNpeBblweHue TeMnepatypbl

9.3.3.3.1 Temnepatypa okpyxatowyero sosgyxa rno 8.3.3.3.1 IEC 60947-1

9.3.3.3.2 NamepeHune TemnepaTypbl HacTen KOHTAKTOPOB U nyckatenen no 8.3.3.3.2
IEC 60947-1.

9.3.3.3.3 TlpeBbilieHne TemnepaTypbl YacTel KOHTAKTOpPOB W nyckaTenen no
8.3.3.3.3 IEC 60947-1

9.3.3.3.4 lNpeBbiweHne TemnepaTypbl rmaesHon Uenu no 8.3.3.3.4 IEC 60947-1 co
crneayrowmuMm SONOMHEHNAMN

Harpyaka rnaBHOM Lienn fofmkHa cooTBeTCcTBOBaTh 8.2.2.4.

Bce BcnomoratenkeHble Leny, HOpMasribHO NPOBOASILUME TOK, AOMKHbI obTekaTtbes
X MakCcMMarnbHbIM HOMWHAanNbHbIM pabounm TokoM (CM. 5.6), a B uUenu ynpaeneHus
cnepyeT noaaBaTk UX HOMUHANBHOE HaMPSHKEHUE.

MyckaTenb fomkeH ObITb OCHALLEH pene neperpysky, COOTBETCTBYHOWLMM 5.7.4 n
BbIOMpPAaEMbIM, KaK YKa3aHO HWDKE:

- Heperynupyemoe perne — TOKOBas ycTaBKa [JOMMKHA PaBHATLCA MaKCMManbHOMY
pabouemy TOKy nyckaTens, U UCMbITaHUE AOIMKHO NPOBOAUTLCS MPU 3TOM TOKE;

- perynupyemoe perne — MakcumarnbHas TOKOBas ycTaBka [omkHa ObiTb
fnwkanlen K MakcMmansHoMy pabouyeMy TOKy nyckatens, HO He npesbiwartb ero. Ans
UCMbITaHNA AOIMKHO MCMONBb30BATLCH pPene neperpysky ¢ TOKOBOW YCTaBKOW, Bnmkaniien K
MakCUMyMy AuanasoHa.

Mpumevanue — BbiGop pene neperpy3ku No TOKOBOW YCTaBKE AOIDKEH rapaHTUPOBaTb, YTO
NPeBbILUEHUE TEMMepaTypbl NPUCOEAMHEHHBIX HA MECTe YCTAHOBKM BbIBOAOB pene Neperpysku w
paccevBaemMasi MOLLHOCTb MYCKAaTersl OKaXYTCs HE MEHbLUe BO3MOXHbIX mpu noGon KomMGuHauuu pene n
KOHTaKTOpa. B criyuasix, kOraa BMMsiHUE perie neperpysku Ha 3TU NapameTpbl HE3HAYMTENBHO (Hanpumep,
NPY WUCMOJIb30BAHUM JMEKTPOHHBLIX PENE MEPErpy3ku), UCMLITATENbHLIA TOK JOMKEH BCEraa PaBHATLCS
MakcumansHOMy paGoyemy TOKy nyckarensi.

9.3.3.3.5 lNpeBbiweHne Temnepatyphbl Lenen ynpasneHus no 8.3.3.3.5 |IEC 60947-1
CO CrneayoLmmM AOMNONMHEHNEM.

MpeBbilweHne TeMnepartypbl crieayeT N3MepaTb BO BPeMA ucnbitaHna no 9.3.3.3.4.

9.3.3.3.6 lpeBblleHe TeMnepaTtypbl KaTywek n anektpomarHutos no 8.3.3.3.6
IEC 60947-1 co cneaytomMmMm AOMOSTHEHUSIMA.

a) OneKTpoMarHUTbl KOHTaKTOPOB WM MycKkaTtenew, npefHasHaqYeHHbIX Ans
aKCnnyatauMm B MNPOAOIDKUTENBLHOM UNM  8-4acOBOM  peXumax, noanexar TOrbKo
ucnbiTaHusam no 8.2.2.7.1 npu NpoTEKaHWW MO TNaBHOW LEnM BO BPEMSA UCMbITaHUS
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COOTBETCTBYIOLLEro HOMUHaNLHOrO Toka. [NpeBbilueHne Temnepartypel CneayeT UsMepsiTe
BO BpeMms mcnbiTaHus no 9.3.3.3.4.

b) OnekTpomarHWTbI KOHTaKTOPOB WNM MNyckaTenewn, npeAHa3HaveHHbIX Ans
3KCryaraumm B MOBTOPHO-KPATKOBPEMEHHOM PEXVME, MNOANEXAaT OMUCaHHOMY BbILLE
UCMbITaHUIO, a Tawkke npPeanucaHHoOMy [Ans COOTBETCTBYIOLLEro Knacca pexuma
nenbITaHnio no 8.2.2.7.2 npmn 06eCTO4EHHON rMaBHON Lienu.

c) O6moTkm co cneumanbHbIMM  HOMUHANamMu (4nA  KPaTKOBPEMEHHOro W
NMEepUOANYECKOrO PEXMMOB 3KCMMyaTauum) nognexar wucnbiTaHmo no 8.2.2.7.3 npu
06eCTO4YEHHON rNaBHOM Lienu.

9.3.3.3.7 MpeBbieHne TemnepaTypbl BCrnoMoratensHelX Lened no 8.3.3.3.7
IEC 60947-1 co cnegyrowmm JONONHEHNEM.

MpeBhbILEeHNe TeMMNepaTypbl CrieayeT N3MepsATs BO BpeMs UcnbiTaHnsa no 9.3.3.3.4.

9.3.3.3.8 lpeBblweHne TemnepaTtypbl MyCKOBbIX COMPOTUBMEHUA B PEOCTaTHbIX
POTOPHBIX NycKaTenax

MpeBLIWeHNe TemMnepaTypbl COMPOTUBIIEHWA HE LOIMKHO BbIXOAUTL 3a Mpeenbl,
ykasaHHble B IEC 60947-1 Tabnuua 3), npy skcnnyaTtauum nyckaTens B €ro HOMUHaNLHOM
pexume (cm. 5.3.4) 1 cornacHo ero nyckoBbIM xapakrepuctukam (cm. 5.3.5.5.1).

TOK, NPOTEKAMOLMIA MO KaXKAOW CEKLMM COMPOTUBIEHWUN, AOMKEH BbITb TEPMMNUECKN
3KBMBaIEHTEH TOKY BO BPEMSA Mycka, Koraa KOMMYyTMpyembld Auratens paboTaeT ¢
MaKCUMarbHbIM MYCKOBbIM BpaLLAIOLLMM MOMEHTOM W MPU HOMUHANBHOM BPEMEHW Mycka
nyckatens (cm. 5.3.4 1 5.3.5.5.1), Ha NpakTVke BO3MOXHO NCMOb30BAHNE TOKA |m.

MyckoBble onepaunm AOMKHbI ObITb PaBHOMEPHO pacnpefeneHel BO BPEMEHW
COOTBETCTBEHHO YMCNY MYCKOB B Yac.

MpeBbiWeHne TemnepaTypbl 060N0YEK N BbIXOAALLETO M3 HUX BO3JyXa HE JOIDKHO
BbIXOAMWTb 3a Npeaensl, ykasaHHble B Tabnuue 3 IEC 60947-1.

MpumevaHne — TIpakTUYECKM HEBO3MOMXHO MNPOBEPUTL  PaGOTOCMOCOGHOCTb  MYCKOBbLIX
COMPOTMBIIEHUI BO BCEX KOMOMHAUMAX MOLUHOCTM ABUraTens, HanmpspkeHWs W Toka poTtopa, TpeGyercs
TONMbKO MPOBEAEHWE AOCTATOMHOTO YUCMA WCMbITAHWA ANA A0KA3ATEeNbCTBA MYTEM MHTEPNOMSALMM WIW
AEeNYKUMK COOTBETCTBUS HACTOSILLEMY CTaHAAPTY.

9.3.3.3.9 lpeBbileHne TemnepaTypbl aBTOTpaHCHOpMaTopa B ABYXCTYNEHYaTbIX
aBTOTpaHCHOPMAaTOPHbIX NyCKaTeNsx

TemnepaTypa aBToTpaHCcHOpMaTopa He A0JPKHA NPEBLILATE 3HAYEHUA, YKasaHHbIX
B Tabnuuye 5, bonee yem Ha 15 % (cm. 8.2.2) n ykasaHHbIXx B Tabnuue 3 IEC 60947-1,
Korga nyckatenb paboTaeT B CBOEM HOMUHANBLHOM pexume (cMm. 5.3.4).

Tok, NpoTekalowmn No Kaxao 0OMOTKe aBToTpaHcthopmaTopa, AOmkeH ObiTb
TEPMUYECKN 3KBUBANEHTEH TOKy nNpu paboTe KOMMYTMPYEMOro JAasuratens Ha
MaKCUManbHOM MyCKOBOM TOKE MpW HOMUHANLHOM BpemeHu nycka (cm. 5.3.5.5.3);
npegnonaraeTcs, 4ro 3TO COCTOsSHME [JOCTUraeTcsl, kKkorga TOK, OTAaBaeMblv
aBTOTpaHCHOPMaTopoM BO BpeMs MNycka, paBeH MakCMManbHOMY MyCKOBOMY TOKY,
YMHOXEHHOMY Ha (cM. 5.3.1.4).

Unknbl onepuvpoBanua [OMKHbI ObITb PaBHOMEPHO pacnpegeneHbl BO BpeMeHU
COOTBETCTBEHHO YMCHy NyckoB B Yac (cM. 5.3.4.3).

Mocne aByx nocnepoBaTenbHbIX LMKNOB onepuposaHus (cm. 5.3.4.3) Temnepatypa
aBToTpaHchopMaTopa MOXET NPEBLICUTE MAKCUManbHbIE 3HAYEHUS, YKasaHHble B 8.2.2,
Ho 6e3 noepexaeHusa aBToTpaHchopmaropa.

B cnyyae npumeHeHua aBToTpaHchopMaTopa C HECKONbKUMW FpynnamMu OTBOAOB
UCMBITAHUIO AOMKHbI MoABEpraTbCs OTBOAbI C HanbGonNbLIMMK MOTEPSMU MOLLHOCTU B
aBToTpaHcopMmaTope B TEYEeHMEe BPEeMeHW, [OCTaToOMHOro AN AOCTUXKEeHUS
YCTaHOBMBLUErOCA 3HaYEHUs Temneparypbl.
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Ons obneryeHnss 3TOrO0 WCMbITAHWA ABUraTeNb MOXHO 3aMEHUTb NONHBIMU
COMPOTUBIEHVNAMMW, COEAMHEHHBIMU B CXEMY 3BE3/bl.

9.3.3.4 OnekTpousonauymoHHbie ceonctea no 8.3.3.4 IEC 60947-1 co cnegyrowmmm
N3MEHEHNSAMW.

9.3.3.4.1 Tunosble wncnbiTaHusa No 8.3.3.4.1 co cneayloLMMK AONONHEHNAMN:

- B KOHUe nepeuncrnenmnsa 1) Metannunuyeckyto ponbry crnegyet npuknagbiBarb Ko
BCEM MOBEPXHOCTAM, KOTOPbIX KacaeTcs nepcoHarn npyu HopManbHOM ONepupoBaHUM MU
perynupoBaHny annapartoB, U TaM, A€ K TakuM MOBEPXHOCTSIM MOXHO MPUKOCHYTLCS
CTaHAapTHbIM UCMbITATENbHBIM NanbLEM.

MeTannuueckyto donbry He NMpYKNagbIBaloT NPy NPOBEPKE YCTOMUMBOCTU K TOKY
MPOMBILLIIEHHON YacTOThbl NOCMNE KOMMYTALMOHHBIX UCMbITAHUA U UCMBbITAHWN Ha KOPOTKOE
3aMblkaHue;

- nocne BTOporo absaua nepeyumcreHus 2) b):

Llenn koHTakTOpa unn nyckarens, coaepxallue annapars!, KOTopble NogBepranuco
nenbITaHNO Uinp HAMPSPKEHUSIMN MEHEE TeX, YTO ykasaHbl B 7.2.3.1 n 8.3.3.4.2 IEC 60947-
1, MoryT ObITb OTCOEAUHEHBI A4S AAHHOTO UCTILITaHWUS MO YKa3aHWIo U3roTOBUTENS,

- nocne nepeuyncneHund 2) c) ii):

Ecnv uenn ynpaBneHusi, HOPManbHO MOACOEAVHEHHbIE B [NaBHYH Lenb,
oTcoefmHeHbl cornacHo 8.3.3.4.1 IEC 60947-1, nyHkT 2) b)], B NpoTOKOME WUCMbITaHUA
crefyet ykasaTb €nocob, MCMONb30OBaHHLIA ANA YAEPKAHUS TNaBHbIX KOHTAKTOB B
3aMKHYTOM MONOXEHWM;

- nocne nepeuncnenus 8) 8.3.3.4.1 IEC 60947-1:

Tok yTeukM B KaxkAOM MOMOCe annapara, MPUrogHOro Ans  pasbeauHEeHUs,
N3MepsemMbIi B PasoMKHyTOM MOFOXKEHUN KOHTaKTOB MPW UCMbITATENbHOM HaMpPspKeHUN
1,1 Ue, He pomkeH npesbiwatb 0,5 MA.

Mposepka WMMYNbLCHOMO BbIAEPKUBAEMOrO  HaMPSKEHUS Ha  PasOMKHYTbIX
KOHTakTax He Tpebyetrca ANS annapatoB, HE NPUrogHbIX ANS pasbeguHeHus, [CMm.
8.3.3.4.1 IEC 60947-1 (nyHkm 2) c) iv)].

9.3.3.5 Bknovarowasa n otknrovarowas cnocobHoctn no 8.3.3.5 IEC 60947-1 co
cneayroLwnMn JONOAHEHUAMMU.

9.3.3.5.1 O6wme ycrnosus ncneiraHnin

WNenbitaHnsa pomkHel BbiTe BbINOMHEHsl B pabounx ycnoeusx no tabnuuye 7 6e3
oTkasos [cM. 9.3.3.5.5, nepeumncnenue f].

BxogHoe HanpsikeHve uenu ynpaeneHus pomkHo coctaensate 100 % Us, 3a
NCKIMIOYEHMEM UCTIbITaHUIA TOMBKO Ha BKIKOYEHWE B KaTeropuax npumeHeHus AC-3 n AC4,
MPU KOTOPLIX BXOAHOE HanpsikeHue Lenu ynpasneHns aomkHo pasHsaTeesa 110 % Us ans
MONOBWHbI LIMKNOB onepuposaHns 1 85 % Us ina BTOPOW MONOBUHbI LKIOB.

MpumMmeyaHue — ecnu HeT HUKaKOM pasHuubl Mexay Us u Ug, TO ucnbiTaHme HeoBXoamnMo BbIMOMHUTL,
COOTBETCTBEHHO, C U,.

CoeamnHeHWs C rnaBHOW LIENbH0 AOMKHBI ObITb aHanorMyHbl NpesycMoTPEeHHbIM 41A
MCMoMb30BaHNSA B YCMOBMAX — SKCMyaTtaumm  KOHTakTopa wnv  nyckatens.  [pu
HeobxoaMmMocTL unu aAns yaoberea nuTaHne Lenen yrnpasneHns WUiv BCroMoraTenbHbIX
Luenen, B 4YaCTHOCTW KaTyLUKW SNEKTpOMarHUTa KOHTaKTopa WNM MNycKaTens, MOXET
OCYLLECTBMNATLCA OT HE3ABMCUMMOr0o UCTOYHMKA. OTOT UCTOYHMK AOITKEH oBecneynBaTb TOK
TaKoro Xe poAa 1 HanpsKeHWs, Kak NpeayCcMOTPEHO B YCIOBUAX SKCMnyaTaLuu.

Mpn NpoBEAEHNWN WCTbITAHWA Ha HOMMHAMNBHYIO BKMHOYAOWYH W OTKIOYaoLLYHo
CNOCOoBHOCTN MOXHO 3aMKHYTb HaKopPOTKO perne neperpyaku n Y3K3.

9.3.3.5.2 UcnbitatenbHas yene no 8.3.3.5.2 IEC 60947-1.
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9.3.3.5.3 XapakTepucTuku BOCCTaHaBnuBatowerocs HanpspkeHuss 8.3.3.5.3 IEC
60947-1 percTBuTEnNEeH Ana kareropun npumeHexHus AC-2, AC-3, AC-4, AC-8a n AC-8b
(c™m. Tabnumuy 1).

Mpu MCnbITaHWsIX TOMBKO Ha BKITHOYaLOLLYH CNOCcOBHOCTL (B kateropumsix AC-3 n AC-
4) perynmpoBatb KOS(PPULMEHT WK YacToTy konebaHui He TpebyeTcs.

9.3.3.5.4 CBoGoaHbIN

OencreuTeneH 8.3.3.5.4 IEC 60947-1 co crneayommM AONOMHEHNEM.

KoMMyTaLmoHHbIe nepeHanpsKeHWs criefyeT npoBepsATb Yy  MHOTOMOMKOCHBIX
annapaToB Ha BbIXOAHOW CTOPOHE Mexay dasamu, y OLHOMOMIOCHBbIX — Ha BbIBOAAX
Harpysku.

MeToaunka ncnbiTaHuin — B cTagum N3yyeHns.

9.3.3.5.5 HomnHanbHas BknroYaroLwas n OTKYaroLwas cnocobHoCTu

Ecnv KoHTakTop B nyckatene camOCTOATENbHO YAOBNeTBopseT TpeboBaHuAM
HIDKECNeYHOLLEro NepeYncrieHns a) Ans AaHHOW KaTeropmm NpUMEHEHNUs MycKkaTens, SToT
nyckaTtenb UCnbITbiBaTb He TpebyeTcs.

a) HommHanesHas BKIYaroLLas 1 oTKIoYaroLwas cnocobHOCTM KOHTaKTOPOB.

KoHTakTop AOMMKeH BKMOYaTb WM OTKMKOMAaTb TOK B COOTBETCTBMM CO CBOEW
KaTeropvem nPUMEHEHUS Ha MPOTSKEHUA 4YMCMa LMKIOB OMNEPUPOBaHUSI COFNacHo
Tabnmue 7. CM. Takke HwKecnepywolwee nepeyncneHne d) ans peBepCcuBHbIX
KOHTaKTOPOB.

KoHTakTopbl kateropui npumeHennss AC-3 m AC-4 pormkHbl nogeepratbca 50
BKITFOYEHUSIM W OTKIHOYEHUAM OTAESNbHbIM KOMMYTAUMOHHBIM annaparom, 3ateM 50
BKITFOYEHUSAM U OTKITFOUEHUSM.

b) HomuHanbHasi BkMovaowas M oTKMovarwasi CnocoBbHOCTM  nyckaTenen
npsaMoro AenNcTsusa 1 Ha ABa HanpaeneHus BpauleHns (AC-3), a Tarke KOMMYTaLNOHHBLIX
annapaToB Lenu cTatopa peocTaTHbIX POTOPHbIX nyckatenen (AC-2).

MyckaTenb AO/MKEH BKIOYATb WM OTKMOYaTb TOK B COOTBETCTBMM CO CBOEW
KaTeropyen npUMEHEHUs Ha MPOTSHKEHUM YMChA LUWKIIOB OMEpUpOBaHUS COrnacHo
Tabnuue 7.

Myckatenu kateropuu npumeHeHus AC-3 aomxHbl nogeepratbest 50 BKMIOYSHUAM U
OTKIOYEHUAM OTAEMbHBIM KOMMYTAUMOHHBIM - annapatoM, 3arem 50 BKMOYEHUSM 1
OTKIOHEHUSM.

¢) HomuHanbHas Bknovaowas 1M OTKMYawas crnocobHOCTM U CMOCOBHOCTb K
NepPEeKNYEHNO UCTOYHMKOB NMUTAHWUA MyCcKaTenen co CXeMon 3Be3aa-TpeyronbHuk (AC-3)
W ABYXCTyNeHYaTbiX aBTOTpaHCHOPMaTOpHbIX nyckatenen (AC-3).

MyckaTtenb AOIMKEH BKMHOYaTb M OTKMKOYaTh TOKUM B COOTBETCTBMM CO CBOEWN
KaTeropmen NpMMeEHeEHNs, ykasaHHble B Tabnuue 7.

BHavane nyckatenu B NyCKOBOM MOMNOXEHWMA U BO BKITOYEHHOM MONOXEHUN UIn B
Cxeme TpeyronbHUK AOJDKHbI MOABEPrHYTbCA TOnMbKO 50 BKMOYEHWAM, Torga Kak
OTKNIOYEHNE NPOBOAUTCHA OTAENbHBbIM KOMMYTAUMOHHBLIM annaparoM. 3arem nyckaternb
nogsepratoT 50 BKMOYEHUSM M OTKMIOYEHUAM. KaxKAbId LMK ONepupoBaHUS AOIDKEH
COCTOSITb U3:

- BKIMKOYEHNSA TOKa B MYCKOBOM MOMOXEHWN UIN B CXEME 3BE3A3;

- OTKMIOYEHNS TOKA B MyCKOBOM MOMOXEHWN UINN B CXEME 3BE3A3;

- BKJTKOYEHUS TOKA BO BKITHOYEHHOM NOMOXEHUM UINN B CXEME TPEYTONbHUIK,;

- OTKMIOYEHNS TOKA BO BKITIIOYEHHOM MOSNOXKEHUM UMW B CXEME TPEYTONbHNK;

- naysbl.

Llenb Harpysku gomkHa ObiTe MOAKMHOMEHA K MycKarenio aHarormyHo obmoTkam
asuratenst. HomuHanbHbn paboumn Tok nyckatens (le) - 9TO TOK BO BKIMHOYEHHOM
MONOXXEHUN UM B CXEME TPEYTONbHUK.



FOCT IEC 60947-4-1-2015

MpumeyaHue — Y nyckarenei co cxemoi 3Be3fa-TPeyrosibHUK BaXXHO W3MEPATb UCTbITaTENbHbIE
TOKM B CXeMax 3Be3fja W TPeyronbHWK, MOCKOMbKY Ha KoSpULUMEHT TpaHcdopmauuu 3amMeTHO BhusieT
BXOZHO€ MOJIHOE COMPOTUBIEHME.

Ecnu y TpaHcdopmaTopa 6onee OAHOrO BBIXOAHOMO HamnpskeHWsl, ero criegyet
NPUCOEANHUTL TaK, YTOObI 06ecneunTs HanbonbLUee NycKoOBOE HanpsikeHne.

Bpemsi npoTekaHus Toka B NYCKOBOM W BKIIOMEHHOM MONOXEHMUSIX, a Taikoke BPeEMS
06ecTouMBaHMS AOMMKHLI COOTBETCTBOBATL Tabnuue 7.

d) HomuHanbHas BkNOYaoWas U OTKMoYarwas CcrnocobHOCTM nyckaTenen
NpsIMOro AENCTBUA U peBepCcuBHbIX nyckaTtenen (AC-4)

MyckaTenu fomKHBI BKMHOYATE U BLIKNIOYATE TOKW, YKa3aHHbIe B Tabnuue 7.

BHavyane pomkHbl ObiTb BbINOMHEeHbl 50 BKMHOYEHUA C  OTKNHOYEHMEM TOKa
OTAENbHBIM KOMMYTaLMOHHBLIM annapartoM, a 3ateM 50 BKIHOYEHWUIN U OTKMHOYEHNIA.

Llens Harpy3ku pgomkHa ObITb MOAKMHOYEHA K MYCKATEMO aHanormyHo obmoTkam
ABurartensi.

Y nyckaTtenen, coCTOAWMX U3 OBYX KOHTaKTOpoB, 06a koHTakTopa A n B cneayet
NCMOSb30BaTh M COEAMHUTL, Kak B HOPMarbHbIX YCroBusixX akcrnyataumn. Kaxabii Lukn
13 50 cpabaTbiBaHUA AOIMKEH COCTOSTE M3 3aMblkaHusA A - pa3mblkaHus A - 3amblkaHus B
- pasmbikaHus B - nayasbl.

MepeknioyeHne ¢ "pasmbikaHus A" Ha '"3ambikaHvne B" AOMKHO OCYLLECTBNATLCA
HacTONBKO BbICTPO, HACKONBKO AONYCKAET HOPMarbHas CUCTEMA YNpaBneHus.

CnepyeT MCrnonb3oBaTb MEXaHUYECKyld WNM  3MeKTpudeckyto  GroKMpoBKu,
NpesycMOTPEHHbIE B MycKaTene unM BO3SMOXHbIE NMPU COEAMHEHWU KOHTaKToOpoB B
PEBEPCMBHOM YCTPOMCTBE.

Ecnu pesepcupyrolias cxema TakoBa, YTO BO3MOXHO OAHOBPEMEHHOE NUTaHue
060OMX KOHTaKToOpOB, cneayeT BbINOMHATL ewe 10 AONOSNHUTENbHbLIX LWMKIOB C
OOHOBPEMEHHbLIM NMUTaHNEM.

e) HomuHanbHasa BkhOYaroWas M oTknoYarowas cnocobHOCTU KOMMYTaUMOHHBIX
annaparos B LieNy poTopa peocTaTHOro pOTOPHOro nyckaTens

BKrtodaroLLyro 1 OTKIHOYatoLWL Yo CNOCOBHOCTY KOMMYTALMOHHBIX annapaToB B Lienu
poTopa CrneayeT MpoBepATb corracHo nepedncneHvto b) 9.3.3.5.5 ana kareropvun
npumeHeHua AC-2, rae le = lgr (MAKCMMansEHOMY HOMUHAMNBHOMY TOKY pOTOPA, Ha KOTOpPbIA
paccuutan nyckartens). Ue= Uer (HOMUMHaNbHOMy pabovemy HanpspkeHuto potopa) U/Ue,
AOMKHO paBHsTeCA 0,8. KoadbduumeHT MolwHocTn porkeH coctaenste 0,95 [Mpwm
MPOBEASHUN STUX WUCMBITAHUA MYCKOBbIE COMPOTMBMEHUS MOXHO OTCOEAWHUTbL, a
ucnblTaHWe nyckarenen ¢ Gonee Yem ABYMS CTYNEHAMU CrefyeT NPOBOAUTL NOOYEpeaHo
Ha KaXXAOM KOMMYyTauuMoHHOM annapare. [lockoneky y nyckatenen ¢ 6onee yem apyms
CTYMEHAMM KOMMYTaLMOHHBIE annaparel B LENM poTtopa He OTKIYalT U HE BKIOYaoT
TOK MPW MOMHOM HanpsKeHWU poTopa, UCMbITATENBHOE HAMPSKEHNE MOXHO CHU3WTb
MPOMOPLMOHANEHO COOTHOLLEHMIO.

BkrnrovyeHHOe NycKOBOE CONPOTMBNEHNE
O6bLee nyckoBoe COMPOTMBIIEHME

Ecnn nyckarenb npucoeivHeH Tak, Y4TO BblKMoYaTens B LENW cTatopa paspbiBaeT
Uemb A0 pasMblkaHMS KOMMYTALWMOHHBIX anmnapatoB B LEnW poTopa, MpoBepsiTh
OTKIOYAOLLYHO CIOCOBHOCTL He TpebyeTcs.

NS KOMMYTaLMOHHbIX annapaToB B LieNW poTopa, YAOBNETBOPSOWMX NPUBEAEHHbIM
TpeboBaHNAM, JOMOMHUTENBHBIE UCTBITAHNE HE HYXKHBbI.
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f) lNMoBepeHne u COCTOAHME KOHTaKkTOpa WnM nyckarens BO BPEMA UMK rocrne
WCMBbITAHAA Ha BKIOYaOLLYy0 W OTKMHOYaKOWY  CMOCODHOCTW, MNepeknioveHne U
peBepcupoBaHe

Bo Bpems uchbITaHWA B npefenax ykasaHHOW BKMHOYalOLen U OTKMoYaroLen
cnocobHocten no 9.3.3.5 n nposepkn ycnosHon paboTocnocobHOCTM B npoLecce
akcnnyatauymm no 9.3.3.6.1-9.3.3.6.6 He gonyckaroTcs 3aTsxka Ayrn, NEPEKpbITUE Mexay
noncamn, pacnnaeneHne nnaBkoro 3anemMeHTa B uenn 3asemnenms (cm. 9.3.3.5.2) u
CBapuBaHNE KOHTaKTOB.

Mpv BO3LENCTBUM Ha KOHTAKTOP WM MyckaTenb COOTBETCTBYHOLMM METOLOM
yrpaBneHns KOHTaKTbl AOMKHbI paboTaTs.

9.3.3.6 PaBoTocnocobHocTb B npouecce akcnnyaTtauum no 8.3.3.6 IEC 60947-1 co
cneayroLwUMn JONONHEHUSIMM.

UcnbiTaHus Ha ycroBHyto paboToCnocoOHOCTL MpefHasHaueHbl ANS MPOBEPKU
CNoCoBHOCTM KOHTaKTopa Unu nyckartens yaosneTsopsatb TpebosaHnsam Tabnuub 10.

CoeanHeHus ¢ rnaBHOW Lenbio AOMKHbI ObiTb aHanormyHbl NPeaycMOTPeHHbIM ANS
NCMONb30BaHMA B MPOLIECCE 3KCMnyaTauum KOHTakTopa nnu nyckatens.

Mpwn NpoBeAeHUN 3TUX UCMbITAHUA MOXHO 3aMKHYTb HaKOPOTKO pene neperpyskv v
Y3K3 nyckatens.

MoxHO ucnonb3oBate UCNbITatensHyto LUens no  9.3.3.5.2, a Harpysky
oTperynuposartk cornacHo 9.3.3.5.3.

Hanpsokenne uenw ynpaeneHus gomkHo coctaensate 100 % ee HOMWHaNbHOro
BXOLHOIO HaMPSPKEHNS.

Ecnn KoHTakTOp B MyckaTene CcamOCTOSITENIbHO YAOBMETBOpsieT TpeboBaHWAM
9.83.3.6.1 ans kateropuv NPUMEHEHUs AAHHOrO MycKaTens, UCMbITbIBAaTb NyckaTenb He
TpebyeTces.

9.3.3.6.1 YcnoeHas paboToCnocoBHOCTb KOHTaKTOPOB

KoHTakTop AOMMKEH BKMOYMATL W OTKMHOYaTh TOK COOTBETCTBEHHO €ro Kareropuu
NMPUMEHEHNA Ha MPOTSKEHUM YMCna LMKIOB onepupoBaHmsa no Tabnuue 10. Cm. Taicke
9.3.36.4.

9.3.3.6.2 VYcnoeHaa paboToCnOCOBGHOCTL MyckaTenen npAMoOro  AercTBuS,
nyckarenen Ha fAsa HanpaeneHus BpaiyeHus (AC-3) M KOMMyTauMOHHBIX annapaTos B
Lenn ctatopa peocTaTHbIX POTOPHbIX nyckatenen (AC-2).

MyckaTtenb AOIPKEH BKIOMAaTL M OTKMOMAaTb TOK COOTBETCTBEHHO €ro Kareropuu
NMPUMEHEHNS Ha NPOTSPKEHWMW YKCHa LMKIOB onepupoBaHms no tTabnuue 10.

9.3.3.6.3 VYcnoBHas paboTocnocobHOCTL Myckatenem €O CxeMoM 3Be3ja-
TpeyronbHUK (AC-3) 1 AByXCTyneH4YaTbIX aBTOTpaHCHOpMaTopHbIX nyckatenen (AC-3).

Myckatenb AOMKEH BKMOYaTb M OTKIOYMAaTb TOK COOTBETCTBEHHO €ro KaTeropuu
NPUMEHEHUS Ha NPOTSPKEHUM YUCHA LMKIIOB onepupoBaHns no Tabnuue 10.

MeToanka wucnbITaHUs AOMMKHA COOTBETCTBOBaTb nepeuncneHuto ¢) 9.3.3.5.5, 3a
VCKMIOUYEHNEM BbIMOITHEHNS TONLKO 50 BKIOUEHWIA.

9.3.36.4 YcnoeHas paboTOCNOCOOHOCTL MyckarenenW MpsIMOro  [LEencTsva U
peBepcuBHbIX nyckaTtenen (AC-4)

MyckaTtenbs AOMMKEH BKMOMATL M OTKMOMATb TOK COOTBETCTBEHHO €ro Karteropum
NPUMEHEHNA Ha NPOTSPKEHWMM YKCHa LMKIOB onepupoBaHmsa no tabnuue 10.

MeToauka ucnbITaHAS [OJBKHA COOTBETCTBOBAaThH nepeuncnerHwo d), 9.3.3.5.5, 3a
WCKMOMEeHneM  BbinonHeHna 50 BkmwouveHur W 10 AOMNONHUTENBHBIX — LMKIIOB
OIHOBPEMEHHOTO MUTaHWS.

9.3.3.6.5 YcnoBHasi paboTocnocoBHOCTE KOMMYTaLMOHHBIX annapatos B LEenu
poTopa peocTaTHOro poTOPHOro nyckaTens
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MpoBepky ycnoBHOM paboTOCNOCOBHOCTM KOMMYTaLMOHHBIX annapatoB B Lenu
poTopa peocTaTHOro pOTOPHOro mnyckatensa cneayer nposogute no 9.3.3.6.1 ans
kateropun AC-2, ykasaHHon B Tabnuue 10.

MeToguka ncnbiTaHUa AOIMKHA COOTBETCTBOBATL Nepeuncnermto ) 9.3.3.5.5.

9.3.3.6.6 lNoBepgeHne KOHTaKTOpa MNKU MyckaTtens BO BpeMsi U COCTOSHWE nocne
MCMNbITaHU Ha YCINOBHYO paboTocnocobHOCTb

[omxHbl 6biTb BbINONHEHbI TpeboBaHusa nepeuncnenua f) 9.3.3.5.5, a 3atem
npoBefeHa npoBepka Ha YCTOWYMBOCTE K TOKY MPOMBIWIIEHHOW 4acTOTbl COrMacHo
8.3.3.4.1 IEC 60947-1 nyHkT 4.

Tok yTeukM B Ka&KAOM MOMKCe annapata, NPUrogHoro Ans pasbefuMHEeHus,
M3MEPSEMbIA B PaA3OMKHYTOM MOSIOKEHUM KOHTAKTOB NPWU UCMbITATENBHOM HaMpPspKeHUU
1,1 Ue, HE fOIMKEH NpeBbilaTh 2 MA.

Annapar, OCHalleHHbIA 3epKanbHbIMW KOHTakTamu, AosbkeH ObiTb noaBeprHyT
AONONHUTENBHOMY MchbITaHuto no F.7.3.

9.3.4 PaboTocnoco6HOCTL B YCJIOBUSIX KOPOTKOTO 3aMblKaHUs

B HacTofilleM nyHKTE OMPEAEensioTCH YCIOBUMS WCMbITaHUA ANS  NPOBEPKU
cootBeTcTBMA Tpebosanmam 8.2.5.1. Cneunduueckme TpeboBaHusa, OTHOCALMECH K
METOAMKE WCMbITAHWSA, LMKNAaM MCMbITaHWIA, COCTOSHUIO annapaTtoB MOCMe UCMbITaHWA v
TMnam KoopauHaumu, cogepxatca B 9.3.4.1 n 9.3.4.2.

9.3.4.1 OBwwme ycrnoBusa UCTbITAHUIA Ha KOPOTKOE 3amblKaHUe

9.3.4.1.1 Obwume TpeboBaHNA K UCMLITAHWUSIM Ha KOPOTKOE 3amblkaHune no 8.3.4.1.1
IEC 60947-1 co cnepyrowmM N3MEHEHNEM.

Ecnu neneimranHele annaparsl OTKPLITOr0 UCMOSNIHEHUS MOTYT Takke MCToNb30BaTbCs
B wuHAMBMAYyanbHbIX OBOMNOYKaX, OHW [OSKHbI NOABEPrHYTLCH  AOMNOMHUTENbHOMY
UCMNbITaHUIO B HAMMEHbLLEW 13 060M0YeK, yKa3aHHON U3roTOBUTENEM.

MNpn wucnbiTaHUKM  annapaTta  TOMbKO  OTKPLITOFO  WUCMNOMHEHWA  JOMKHO ObiTb
NpPeaycMOTPEHO YKasaHWe O HeMnpurogHOCTU K WCMONb3OBaHWIO B WHAWBWAYarnbHOW
obonouke.

WHavBmayansHas obonodka [ormKkHa COOTBETCTBOBATb TEXHUYECKUM  YCMOBUSM
nsrotoeutens. Ecnv MMeeTcs HECKONbKO BapUaHTOB WCMONHeHWs obonovek, To BepyT
06004Ky HaMMeHbLLEro pasmepa.

CraumoHapHble 1 nepeaBuxHble HKY B oBonoukax ucnbiteiBaoT cornacHo IEC
60947-1.

9.3.4.1.2 UcnbitatensHasa Uenb Ana NPOBEPKN HOMUHAmbLHBLIX XapakTepuCTUK Mpu
KOPOTKMX 3aMbIKaHMSAX

HewncreuteneH 8.3.4.1.2 IEC 60947-1, 3a UCKIMOMEHMEM TOrO, YTO ANA KOOpAMHAUMN

TMNa 1 NNaBkAA 3NEMEHT W COMPOTUBIEHME  3aMEHSIIOT OfHOXWNMbLHBLIM NMPOBOAOM C
nornepeyYHbIM ceyveHneMm 6 MM |, AnnHon ot 1,2 oo 1,8 M, NpMcoeanHEHHBIM K HEUTpanu
WInu, ¢ cornacusa U3roToBUTENS, K OQHON 13 gas.

Mpumevyanune — MNMpoBoA YBEMMYEHHOTO CEYEHNS UCNOMB3YIOT HE KaK AETEKTOP aBapuMiHOro Toka, a
Ans co34aHMA COCTOAHMSA "3a3eMNeH0", MO3BOMAIOLErO OLEHUTb NOBPEXAEHUS.

9.34.1.3 KoathduumeHt MOWHOCTN uMChnbiTatenbHoM uUenn no  8.3.4.1.3
IEC 60947-1

9.3.4.1.4 lNMocTosiHHas BpeMeHu ncnbltatensHon uenu no 8.3.4.7.4 IEC 60947-1.

9.3.4.1.5 Kanubpoeka ncnbitatensHoun yenv no 8.3.4.1.5 IEC 60947-1
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9.34.1.6 Metogmka wucnbitaHns no 8.3.4.1.6 IEC 60947-1 co cneaylowmmm
LLOMONHEHMAMM.

KoHTakTop unu nyckatenb u ces3aHHoe € HuM Y3K3 nnbo koMBuHMpoBaHHBLIN
rnyckaTesb, KOMOUHMPOBAHHbBIA KOMMYTaLMOHHBIA annapart, 3allMWeHHbIN nycKkaTenb unm
3alMLLEHHBIA KOMMYTaALMOHHBIA annapaTt CnefyeT YCTaHOBUTb W MPUCOSAVHWUTL Kak B
HOpMarnbHbIX YCIOBUAX SKcrnyaTaumn. Mx cnegyeT npucoeimHsATh K UCTbITaTensHOW Liemnm
kabenem MakcvManbHOW AnVHbI 2,4 M (COOTBETCTBEHHO paboyemMy TOKy ryckarens) ans
KapKA4OoW rMaBHOM Lenu.

Ecrm Y3K3 oTmeneHo OT nyckaTtens, €ro crneayet COeAUHWUTb C MyckaTernem,
ncnonbays BbllleykasaHHbIN kabenb. (OBwaa pnuHa kabens He AOMKHA MpeBbiLATh
2,4 m.)

MpeanonaraeTcs, YTO MCMbITAHWUA Ha TPEXda3HOM TOKE PacnpoCTPaHATCA U Ha
NPUMEHEHNE 0AHOMa3HbIX TOKOB.

9.3.4.1.7 CeoGoaHbIn

9.3.4.1.8 WNHTepnpeTauua 3anucer no 8.3.4.1.8 IEC 60947-1

9.34.2 VYcnoBHbIA TOK KOPOTKOrO  3aMblKaHUS  KOHTAKTOPOB, MyckaTenew,
KOMBMHMpPOBaHHbIX — MyckaTenew, KOMOWMHMPOBAHHBIX KOMMYTaLUMOHHBIX — annapartos,
3aLUMLLEHHBIX MyCKaTenen 1 3aLmLLEHHbIX KOMMYTaLWOHHbIX annapaTos

KoHTakTop unu nyckatens u csazaHHoe € HUM Y3K3 nmnbo komBuHMpoBaHHbI
nyckartenb, KOMOMHMPOBaHHBIN KOMMYTaLMOHHbIA annapar, 3aWyLeHHbIA nyckaTens v
3aLYMLLEHHBIA KOMMYTaLMOHHBIN annapar nognexar ucnbitaHusam no 9.3.4.2.1 1 9.3.4.2.2.
OTN UCMbITAHUS LOMKHBI MPOBOAUTLCS Tak, YUTOObI OXBATUTb MakCMManbHble 3HaYEHUS e 1
Ue Ans kateropum npumeHeHns AC-3.

Y KOHTaKTOpa WNnM nyckatens C SneKTPOMarHUTHbIM MPUBOAOM 3NEKTPOMarHuT
LOIDKEH YASPXKMBATHCS B 3aMKHYTOM MOMOXEHUM MYTEM NOAAYM OT OTAENbHOMO UCTOYHUKA
MUTaHUS TOKa NPU HOMUHANBHOM BXOASLLEM HaNPSXKEHUU LIenn ynpaeneHus

Cneayetr wucrnonb3oeatb Y3K3 no 8251 Ecrm Y3K3 - aeromatmueckui
BbIKIOYATENb C PErynvpyeMoin yCTaBkol No TOKY, ANS NPOBEAEHUS UCNbITaHWUIA cneayeT
OTpErynupoBaTth BbIKMOMATENb HA MaKCUMarnbHyl0 YCcTaBky ANS  ykasaHHOro Tuna
KOOpPAWHALIMU N CENEKTUBHOCTM.

Bo Bpems skcnnyataumm Bce oTBepcTUsi B 060noyke [OmkHbI ObiTb 3aKpbIThl Kak B
HOPMarbHbIX YCNOBMSIX 3KCnryaTauuu, a ABepka Unv naHenb AomkHa OblTb 3amkHyTa
npesycMOTPEHHbLIM CMOCOBOM.

MyckaTens, YLOBMETBOPSIOWMA  HEKOTOPOMY  AManas3oHy  HOMUHAanbHbIX
XapaKTepuCTMK ABUratenst U OCHAaL@aeMbll CMEHHbIMWA pEene neperpyskv, NOANEXuT
WCMbITAHUSAIM B COMETAHUM C pene neperpysky, obnagalowymm Hanbonbwum U
HaMMEHBLLLMM NOJIHLIMW COMPOTUBAEHUAMN, U cooTBeTCTBYIOWMMKM Y3K3.

Mpu koopavHaumm TMNa 1 Ansa Kaxaon onepauuu, ykasaHHow B 9.3.4.2.1 1 9.3.4.2.2,
MOXXHO UCMOSb30BaTh HOBLIN 0Opasel.

Mpun koopamHaumm TUNa 2 AN UCNbITaHNA NPY OXXMaaeMoM Toke «r» (cM. 9.3.4.2.1) u
npn Toke lg (cm. 9.3.4.2.2) ponxHO ObITe ucnonb3oBaHo No oaHoMy obpasuy. [lo
COrMacoBaHWIO C U3rOTOBUTENEM WCTIbITAHWA NPU TOoKax I U lq MOryT BbiTb NpoBeAeHb! Ha
OLHOM U1 TOM Xe obpasLe.

9.3.4.2.1 UcnbiTaHWe Ha OXXKUAAEMOM TOKE «I»

Llene pomkHa ObiTb OTperynMpoBaHa Ha OXWMAAEMbIA UCMbITATENbHBIA  TOK,
COOTBETCTBYHOLUMIA HOMUHANBLHOMY padoyemy Toky | no Tabnuye 13. 3atem k aTon uenu
cnegyeT NPUCOEAWHUTbL KOHTaKTOp WNW nyckatenb U cBasaHHoe ¢ Hum Y3K3 nubo
KOMOVHMPOBaHHbLIA  nyckatenb, KOMOWHWPOBaHHbIM ~ KOMMYTAUMOHHBIA  annapar,
3alULLIEHHBIV MycKaTenb UMv 3aluyLeHHbI KOMMYTaUMOHHBIM annapar.
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Tabnuua 13 — 3HaveHWe oXuaaemMoro UCMbITAaTENbHOrO TOKA B 3aBUCMMOCTM OT
HOMWHanLHOro paboyero Toka

| HomuHanbHbii paBounii Tok (AC-3) |, A || Oxunaaemeiit Tok «r» kA

le< 16 1

16 <l <63 ”3

63 <le <125 5
125 <l <315 10
315 <1< 630 18
630 <l <1 000 30
1 000 <l <1 600 42

Moanexur cornacoBaHuto Mexay
M3roTosuTenem u notpedburenem
9 ECnM KOHTAKTOP MMM NyckaTenb HE MMEET KaTeropum npumeHeHuss AC-3, OXuaaembli TOK «»

JOIDKEH COOTBETCTBOBATb HauGonblueMy HOMUHanNbHOMY pabodyemy TOKy npu moboi kareropuu
NPUMEHEHUA, YKa3aHHOW U3rOTOBUTENEM.

Tabnuuya 17 — 3HauyeHMe OXMAAEMOrO WUCMbLITATENLHOrO TOKa MO
HOMUHansHOMY paboyemMy TOKy (rapMmoHM3upoBaHHasa Tabnuua)
H:a'\ggz?;b:;m OXnpaembin TOK «r» Koadpduupment
I, (AC-3) ** " MOLLHOCTH
A
le< 12 1 0,7—0,8
12<l¢<50b 3 0,7—0,8
50<le=<100c 5 0,7—0,8
100 <l =250d 10 0,5—0,7
250 <le= 500 18 02—0,3
500 <l =800 30 02—0,3
800 <l.< 1 300 42 02—0,3
1 300 <|e Mo cornaLueHuto Mexay n3roToBuTenem 7] 0’2 _ 0,3
nonb3oBartenem

a ECnu KOHTaKTOP WM MNycKaTenb HE ONpPedeneHbl Mo  KaTeropuu ucnonb3oBaHus AC-3, TO
OXMOAeMblii TOK «r» [O/KeH OblTb MPEAMETOM COrnalleHuss Mexay W3roToBuTeneMm u
nonb3oBaTernem.

npu 690 B u BbIwe: 12 <I.< 63
¢ npn 690 B u Bbiwe: 63 <I. < 125
d npu 690 B u Bbiwe: 125 <l < 250

€ B CeBepHOil AMepuKke HOMUHANbLHbIN PaBoynii TOK MOXET BbiTb MapKMPOBaH Kak «TOK MOMHOM
Harpysku ABuraTensy.

B CeBepHOli AMEPUKE OXUAAEMbIN TOK Iy MOXET Ha3bIBaTbCA «CTaHAAPTHBbIN

MpumevyaHue — Tabnuua 17 6Gbina BBegeHa Ana rapmonusauuu ¢ U, 60947-4-1 u
akBuBaneHTHa U, 60947-4-1

JomkHa BbIMONHATLCA Takas NnocneAoBaTensHOCTL onepaLyn:
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a) ofHo otknoveHve Y3K3 npu BCex KOMMYTaUMOHHBIX annapartax, 3aMKHYTbIX
nepen ncnbitaHnem (onepauus O);

b) ogHo oTvkmoueHve Y3K3 nyTem BKIIOYEHUSA KOHTaKTopa WNM nyckatens Ha
KopoTkoe 3ambikaHue (onepauus CO).

KoathdnumeHT MOLLHOCTU unnM NOCTosiHHas BPeMEeHW [OIDKHbl COOTBETCTBOBATb
834.1.3unu834.14.

9.3.4.2.2 UcnbiTaHne Npyv HOMUHaNBLHOM YCNOBHOM TOKE KOPOTKOMO 3aMbIKaHuA

MpumeyaHune —UcnbiTaHne NPOBOAAT, ECNU TOK |y BbILLE, YEM TOK «I'».

Lens crneayer oTperynupoBaTb Ha OXWAGEMbIA TOK KOPOTKOro 3amblkaHus g,
paBHbIN HOMWUHENBHOMY YCIIOBHOMY TOKY KOPOTKOTO 3aMblKaHusI.

Ecnn Y3K3 — nnaekuii npefoxpaHWTenb, a WUCMbITaTenbHbIA TOK HE BbIXOAWT 3a
npegenks! ero TOKOOrpaHUYEHUs], TO MNaBKUA NPefOXPaHNTENb CreayeT No BO3MOXHOCTU
BblGUpaTh C pacyeToM Ha MonyYeHre MakCMMarnbHOro NMKOBOro CKBO3HOro Toka (l,) w
MaKkcMaribHOM CKBO3HOM aHeprm (1%t).

3aTtem K Uenn cneayeT NPUCOEAVHUTL KOHTAKTOP MNW MycKaTenb 1 CBA3aHHOE C
HAM Y3K3 nnbo KoMOBMHMPOBAaHHLIA MyckaTenb, KOMOWHUPOBAHHBLIA KOMMYTaLUOHHbIA
annapar, 3aWyLLEHHbBIN MycKkaTene U 3ayLLEHHBIN KOMMYTALMOHHBIA annapar.

JlormkHa BbINOMHATLCA Takas NocneA0BaTensHOCTL OnepaLymi:

a) ogHo oTknodeHne Y3K3 npm BCex KOMMYTaUMOHHBLIX annapartax, 3aMKHYTbIX
nepeg veneitaHuem (onepauus O);

b) oaHo oTknioveHne Y3K3 nyTtem BKIOYEHWA KOHTaKTOpa MNWM nyckatens Ha
KOpOTKOE 3aMblkaHue (onepauusa CO).

c) Ecnm B KkomMOMHMpOBaHHOM WNM  3alyLEeHHOM nyckatene Havbonbluas
oTKMoYaoLWwas CcnocobHOCTe koMMyTauuoHHoro annapata Y3K3 wnu Tok kopoTtkoro
3aMblkaHWs ~ HWXKE  HOMMHamnbHOTO  YCMOBHOMO  TOKa  KOPOTKOrO  3aMblKaHus
KOMBMHMPOBAHHOMO WM 3aLUMLLEHHOro nyckaTens, Heobxoaumo MpoBECTU crieayioLlee
LOMNONMHUTENBHOE UCTbITaHME:

- opHo oTkmtodeHne Y3K3 nyTeM KOpPOTKOrO 3amblkaHusi KOMMYTaLUMOHHOIO
annapata (BblknoyaTens wnuM aeToMaTM4eckoro Bblkntovatens) (onepauus CO),
KOHTaKTOP W nyckaTesb yXKe 3aMKHYT. 3Ta onepauusi MoXeT ObITb BbINOMHeHa nmMbo Ha
HoBom obpa3ue (nyckaTtenb 1 Y3K3), nnbo Ha nepsom obpasue ¢ cornacusi UaroToBUTENS.
Mocne aToM onepaumn [OMKHO ObiITb MPOBEPEHO TONBKO BLINOMHEHWE YCIOBWN
nepeuyncnenu a) —g) 9.3.4.2.3.

9.3.4.2.3 lNonyyaemble pesynbTaTbl

KoHTakTtop, nyckatens nnbo KOMBWHMPOBaHHLIM nyckaTenb, KOMOWHUPOBAHHLIN
KOMMYTaLMOHHbINA annapar, 3aLMLLEHHbIN nyckarerb mnm 3alULLIEHHbIN
KOMMYTaUMOHHbIA annapaTt crnefyeT CYATaTh BblAepXXaBLUMM UCMbITAHUS Ha OXUAAEeMbIX
TOKax «r» n (roe ymecrtHo) lg, ecnn ynoBneTBopstoTCs TpeboBaHUA K ykasaHHOMY Tuny
KOOpANHAaLMM:

KoopavHauma oGounx TMNOB (4151 BCEX annapaTos)

a) Y3K3 (koMOnHMpOoBaHHbI nyckaTens UM KOMOBMHUPOBaHHbBIN KOMMYTaLMOHHbIN
annapar) YCrnewHo OTKMIoYMNO aBapuiHbI TOK, @ NNaBKkUA nNpefoxpaHuTens nnéo
NNaBkUA 3SNEMEHT UM TBEPAOe COeAUMHEHWE MexAy OBOMOYKON N UCTOYHUKOM MUTaHUS
He pacnnaBunmce.

b) lBepka nnu kpbiwka 0BONOYKM HE packpbinack Noj BO3AESUCTBUEM AYTbS, U ee
MOXHO OTKPbITh. [ledopmaumio 06onoYkM OLEHMBAKOT Kak AOMYyCTUMYLO, €Clu CTemneHb
3awmTel, obecnevnsaemas oGonoukon, He Hke IP2X.

c) MNpoBoAHWMKA NN BbIBOABI HE MOBPEXAEHbLI, MU NPOBOAHWKM HE OTOpBanuChb OT
BbIBOZOB.



FOCT IEC 60947-4-1-2015

d) UsonAaynoHHoe OCHOBaHME HEe pacTpeckanocb WM He CroMarnocb HacTOMbKO,
YTO HapyLMnack LEMOCTHOCTb KaKkom-nMbo YacTy, HaxoAsaLencs noa HanpskeHNeM.

KoopauHaupma ob6omx TuMNoB (TOMbKO Ansi KOMOWHUPOBAHHBLIX NyckaTenen wu
KOMMYTaLUMOHHBIX annapatoB WNM  3alMLLEHHbIX MNyckaTtenem W KOMMYTaLMOHHbIX
annaparTos)

€) ABTOMATUYECKNA WUNW HEABTOMATUYECKMIA BLIKIIOYATENb MOXHO PasOMKHYTb
BPYYHYHO MpU NOMOLLM OpraHa ynpasneHus.

f) Hu oauH m3 koHuoB Y3K3 He oTopBarncs MOMHOCTBHO OT OMopbl B CTOPOHY
OTKPbITOM TOKONPOBOASILLIEN YaCTy.

g) Ecnu ncrnonb3ytoT aBTOMaTUYECKUA BbIKIMOYaTENb, HOMUHAnNbHas npeaensHas
Hanbonblas OTKNYaloWAsa CrnocobHOCTb KOTOPOro MEHbLUE HOMWHASILHOMO YCIIOBHOMO
TOKa KOPOTKOrO 3aMblkaHUsi, yKasaHHOro AN AaHHOr0 KOMOUHUPOBAHHOIO myckaTens unu
KOMMyTaLMOHHOro annaparta nvbo 3aluWeHHOro nyckatens WM KOMMYTaLvOHHOro
annaparta, cneayeT UCTbITaTb 3TOT BbIKMOYaTENb Ha pacLenneHme:

1) aBTOMaTUyeckMe BbIKNOYaTENU C pene WnuM pacuenuTens MM MrHOBEHHOro
Aencrena - npy 120% Toka pacuennenus;

2) aBTOMaTUYECKUE BLIKNIOYATENN C pene unuM pacuenutenamm neperpysku - npu
250% HOMWHaNBHOro TOKa aBTOMAaTUYECKOro BbIKMYaTens.

KoopauHauus Tnna 1 (ana Bcex annaparos)

h) Paspsapbl 3a npegenamm 060no4kn OTCyTCTBOBanNM. MNoBpexaeHne KoHTakTopa u
pene neperpy3kn npuemnemoe. [llyckarens MOXeT nocne Kkaxporo cpabaTtbiBaHuA
BbIXOAUTb M3 cTpos. MoaTomy ero cnepyeT ocmatpueatb, ecnu TpebyeTcs, B3BOAUTb
33aHOBO KOHTAKTOpP W/MNK pene neperpyskm u pacuenuTens asToOMaTUYeCcKoro
BblKMtOUaTENs, a B Cly4Yyae WCMONb3OBaHUA ANA 3aWmTbl NNABKOro NpeaoxpaHuTens -
3aMEHSTb BCE NaBKne BCTaBKW.

KoopaunHaums Tvna 1 (Tonbko Ang KOMOUMHMPOBAaHHbIX U 3aLUMLLEHHBIX MyCcKaTenen)

i) DnekTpuyecKyro NPOYHOCTE U30MAUMM NPOBEpPSA0T B cootBeTcTBUM € 8.3.3.4.1,
nyHkT 4) IEC 60947-1, nocne kaxgoro cpabatbiBaHna (Npu Tokax «r» U «lg») ucnbiraHmem
nsonsumm Bcero ysna B komrnnekte (Y3K3 u koHTakTopa/nyckatens, HO A0 3ameHbl
Yyactenm) C  UCMONb30OBaAHWEM  MPaKTUYECKM  CUHYCOMAANbHOrO  MCMbITaTenbHOro
HanpsPKeHWs, PaBHOMO YABOEHHOMY HOMUHanbHOMY pabodeMy HanpspkeHuto Ue, HO He
Hwke 1000 B. WcnbitatensHoe HanpsiKeHWe AOMKHO ObiTb MPUIOXKEHO K BXOAHbIM
BblBOAAM MUTaHUS MNpU  Pa3OMKHYTOM HeaBTOMaTU4YeCKOM WM aBTOMaTW4eCKOM
BbIKIHOYaTene:

- MeXAY KaXAbIM MOMOCOM N BCEMU OCTanbHbIMU MONKCaMMN, NPUCOSLNHEHHBIMU K
KOpnycy nyckartens,

- MeXAy BCeMW HaxOAAWMMWUCH MOA4 HanpsbkeHWem 4YacTAMU BCEX MONCOoB,
COeAMHEHHBIMU Mexay cOOOoR, 1 KOPMyCcOoM nyckaTens;

- MEXJY BXOAHbIMW BbIBOAAMW, COEAMHEHHBIMW MeXgy COOOW, U BbIXOLHbIMW
BbIBOAAMMW, COEAMHEHHLIMU MEXAY COBOMN.

Y annapata, npurogHoOro Ans pasbeAWHEHUs, TOK YTEYKM U3MEPSIOT B KaXAoM
nomoce B pPas3OMKHYTOM TMOMOXEHUN KOHTaKTOB MPWU  UCMbITATENBHOM  HamnpshKeHUw,
pasHOM 1,1 Ue, HO He Gonee 6 MA.

KoopanHauumsa Tvna 2 (ans Bcex annapaTos)

j) Pene neperpyskun n ppyrve 4acTi He MONYyYUIIN HUKAKUX MOBPEXOEHUN, HO
[JOMyCKaeTCs CBapVBaHWE KOHTAKTOB MyCKaTens WM KOHTaKkTopa, €Cnv OHW erko
pasbefuHATCH (Hanpumep, OoTBepTkol) 6e3 3ameTHOW Aedopmauun; OfHaKo He
JOMycKaeTCs 3aMeHa 4YacTen BO BPEMS UCMbITaHWSA, 3a UCKIIOYEHNEM MMNaBKUX BCTABOK B
Cryyae UCnorb30BaHUs NiaBKMX NpejoxXpaHnuTenen.
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B cnyyae cBapvBaHWsi KOHTaKkTOB, kak 3TO OMMUCAHO Bbie, (PYHKUMOHMPOBaHME
YCTPOWCTBa MpPOBEpsAtoT BbinonHeHWem 10 uMknNoB cpabaTbiBaHWs MNpU  YCrOBUSX,
ykasaHHbIX B Tabrnuvue 10 ANs COOTBETCTBYIOLLEN KaTeropum NnpuMeHeHns.

k) PacuenneHnne pene neperpyskv cnegyeTt NPOBEpsTb NpU TOKe, KPaTHOM YCTaBKe,
Ha COOTBETCTBME MPMBEAEHHOW XapakTepucTuke pacuennexHus no 5.7.5 po v nocne
MCMBITAHNS Ha KOPOTKOE 3aMbIKaHNe.

[) OnekTpyyeckytd MNPOYHOCTb M3ONSALMM MNPOBEPSAOT B COOTBETCTBMM C
nepeuyncnervem 4 83.3.4.1 |IEC 60947-1 npoBeAeHMEM WCMbITAHWA Ha KOHTAKTOPE,
nyckarene, KOMOGMHMPOBEHHOM  MyckaTtene, KOMOWMHMPOBaHHOM  KOMMYTALMOHHOM
annapare, 3alUMLLUEHHOM MyckaTene wnv 3alvLieHHOM KOMMYTauWMoHHOM annaparte ¢
NCMOSb30BAHNEM NMPAKTUYECKN CUHYCOUAANBbHOMO NCTbITAaTENBHOrO HanpsHKeHUs, paBHOro
yABOEHHOMY HOMMHaIbHOMY paboveMy HanpsbkeHuto Ue, HO He Hke 1000 B.

KoMOnHMpOBaHHbIE nyckatenu W KOMMYTauWMOHHBIE annapathl, 3alivLieHHble
myckaterm 1 KOMMYTauWOHHble annapartbl [OIDKHbl MOABEPrHYTLCH AOMOMHUTENbHBIM
ucnbITaHnam no nyHkm 3) 8.3.3.4.1] Ha rnaBHbIX Nomocax annapara npu pPasoMKHYTbIX
KOHTaKTax aBTOMaTU4YECKOr0 WM HeaBTOMAaTUYECKOro BbIKIOYATENS W 3aAMKHYTBIX
KOHTaKTax nyckaTens.

Tok yTeykn y annaparta, NpurogHoro Ans PasbefvHEHWs, U3MEPSIT B KaXKAOM
MOJIFOCE MPW Pa3OMKHYTbIX KOHTaKTax W UcrbiratensHoM HanpskeHun 1,1 Ue, Ho He Bonee
2 MA.

Mnaekne BCTaBkM (MPY HANMYMM) 3aKOPaYMBAaIOT.

9.3.5 CTOMKOCTb KOHTaKTOPOB K TOKaM neperpysku

[ns 3TOro NCNbITaHWA KOHTaKTOP CneayeT YCTaHOBUTb, NPUCOEAVHUTL U NPUBOAUTL
B JencTteune cornacHo 9.3.2.

UcnbITbiBalOT OfHOBPEMEHHO BCE MOSI0Ca KOHTaKTOpa NpU 3HadveHusix Toka
neperpyskm 1 OAnMTenbHOCTU €ro NpoTekaHus cornacHo 8.2.4.4. UchbitTaHne BbINONHSOT
npu nobom yaoBHOM HaMpPsKEHUM U KOMHATHOW TemnepaTtype KOHTakTopa B Havane
UCMbITAHUS.

[Mocne wcnbITaHWA KOHTaKTOP [AOMPKEH OCTaBaTbCA MNPAKTUYECKW B TOM XKe
COCTOSIHUM, YTO U A0 HEro. JTO NPOBEPSIOT BU3yanbHO.

MpumeyaHnue — 3naueHue [* (uuTerpan [bkoyns), paccHMTaHHOE MO pesynbTaTtaMm 3TOoro
UCMbITAHUS, HENb3si UCMONL30BaTb ANSi OLEHKU paboTOCNOCOGHOCTU KOHTAKTOpa B YCNOBUSIX KOPOTKOTO
3aMblKaHUA.

9.3.6 KOHTpOnbHbIE UCTILITAHUS CO CIJIOWHbLIM U BbIGOPOUYHLIM KOHTpOeM

9.3.6.1 O6wme nonoxeHus

WcnbiTaHna NpoBOAAT B TaKMX Xe YCMOBUSAX UMW 3KBUBANEHTHbIX NpejnucaHHbIM
ANA  TAMOBbLIX WCMbITAHWA B COOTBETCTBYOLWMX 4acTtax 9.1.2. OpgHako npeaernbl
cpabartbiBaHua no 9.3.3.2 MOXHO npoBepATb Npu npeobnaparolien Temneparype
OKpy)KarLWero BO3gyxa W Ha OTAENbHOM pene neperpysky, npu STOM  MOryT
notpeboBaTbCa NOMpaBKM ANS NPYBEAEHUS K HOPManbHbIM YCINOBUSIM OKpY’KatoLLen
cpeabl.

9.3.6.2 CpabartbiBaHue 1 ero npeaensl

OnexkTpomMarHUTHble, MHEBMAaTUYECKNE W SMEKTPOMHEBMATUYECKUE KOHTAKTOPbI
UCMbITbIBaKOT Ha cpabaTtbiBaHue B Npefenax, ykasaHHbix B 8.2.1.2.

Py4yHble nyckaTenu UcnbITbIBAOT AN NPOBEPKU NPaBUbLHOCTM cpabaTbiBaHus (CM.
8.2.1.2-8.2.1.4).
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MpumMmeuyaHue — [Ana AaHHbIX UCNbITAHUI He TpebyeTcs AOCTMXKEHME TENNOBOr0 PaBHOBECHSI.
OTCyTCTBME TEMNNIOBOIO PABHOBECUA MOXET KOMMEHCUMPOBATLCA WCNONIb30BAHUEM MOCNEAO0BATENLHO

NOAKIMIOYEHHOr0 CONPOTUBJIEHUA UNU COOTBETCTBYIOWUM CHWKEHUeM npeaenos HaNpsXXeHUaA.

Heobxoanmbl uCnbITaHUs AN NPOBEPkUM  kanubpoBKU pene neperpyskm ¢
BbIAEPKKON BpeEMeHU. ITO MOXET ObiTb €AUHWYHOE WCMbITaHne C OfHOBPEMEHHOM
nogayer BO BCe MOMKOCa TOKa, KpaTHOrO yctaBke, 4ToObl ybeautbcs, 4TO Bpems
pacuenneHns coenagaet (B npegenax AOMyCKOB) C KPMBbLIMK, NpeAcTaBreHHbIMA
N3roToBUTENEM; ANA SNEKTPOMArHUTHOrO perne neperpy3kM MrHOBEHHOrO [EenCTBUSA
ucnbiTaTenbHbI TOK AOIDKEH coctaenath 1,1 Toka ycraBku. [ns MUHMManbHbIX pene
TOKa, pene, JyBCTBUTENbHbIX K OMPOKMABLIBAHWIO POTOpAa, M pene ynopa WCMbITaHus
NPOBOAAT AN MPOBEPKM NpPaBUibHOCTU cpabatbiBaHns 3Tux pene (cMm. 8.2.1.54-
8.2.1.5.6).

MpumeuaHnune — KanuGposka 3neKTPOMarHUTHOIO pemne neperpyskd C BbIAEPKKOW BPEMEHMU,
OCHALLEHHOTO MEXaHM3MOM BbIAEPKKM BPEMEHU C XUAKOCTHbIM KaTapakTtoOM, MOXET BbIMOMHATLCA Npu
NyCTOM KaTapakre TOKOM, COCTaBMSIOWUM MPOLIEHTHYIO AONIO TOKA YCTaBKW, YKA3aHHYIO U3rOTOBUTENEM U
noAAaIoLLYyIOCS MPOBEPKE B NpoLecce cneuuanbHOro UCNbITAHUS.

9.3.6.3 UcnbiTaHns anekTpudeckor npovHocTM nsonsumm no 8.3.3.4.2 IEC 60947-1
CO CINeAyHoLMM AOMNOMHEHMEM.

B peoctaTHOM pOTOpHOM MyckaTernie BCe MONoca KOMMYTaUMOHHBIX annapatoB B
LUenn poTopa HOpPMasribHO COEAMHEHbI MYCKOBBIMW COMPOTUBMEHUAMWU, WU MOSTOMY
UCMbITAHWE  3MEKTPOU3ONSALMM  OFPaHMYMBAETCA  MPUNIOKEHWEM  UCTILITATENbHOrO
HanpseKeEHUst MeXAyY Lienblo poTopa M KOPrycoMm nyckaTens.

Mcnonb3oBaHne metannuyeckor donbri HeobasaTensHo.

MpumeuyaHnune — [lonyckaeTca NpoBOAMTL KOMOMHMpOBaHHbe ucnbitanus no 8.3.3.4.2 IEC

609471,
9.4 VcnbiTaHus Ha 3NEKTPOMarHUTHy0 coBMmecTUMocTb (3MC)

9.41 O6wwe nonoxenna no 8321, 8323 u 8324 IEC 60947-1 co
crnepyroLyMmM AOMOSNTHEHUAMW.

C cormacusl U3rotToBUTENs HECKONbKO WNU Bce ucnbitaHna Ha 3MC  moryT
MpOBOAMNTBLCA HA OAHOM W TOM e obpasLe, HOBOM WNKW MpoLleaLweM rpynny UCnbITaHUA
no 9.3.1. MocnegoeaTenbHOCTb UCMbITaHM Ha AMC MoxeT BbITb NBOK, kakas yaobHa.

MpoTokon uCMbITAaHUIA AOSMKEH oTpaxarb Bce ocobble Mepbl, KOTopble Obinn
NPUHATBI ANS OOCTWXKEHUS COOTBETCTBMS, HarpuUMeEpP MCMoNb30OBaHWE 3KPaHUPOBAHHbIX
nUnu cneumanbHbix kabenen. Ecnn ans cootBeTcTBUS TPeBOBaHMAM MO YCTONYMBOCTM K
BO3AENCTBUIO 3MEKTPOMArHUTHbIX MOMEX WU U3MYYEHUIO 3MNEKTPOMArHUTHbIX MOMEX C
KOHTaKTOPOM WNM MNyckaTenem UCnonb3yeTcs BcrioMoratensHoe obopyaoBaHue, TO 3TO
[OIMKHO ObITh BKMHOYEHO B NPOTOKON UCTILITAHUNA.

UcnbiTyembii obpasel, 4omkeH ObiTb B pa3oMKHYTOM WM 3aMKHYTOM MONOXEHUN
(BbIBMpPalOT XyALUEeEe) U NPUBOAUTCA B AENCTBUE HOMUHANBHBIM NMUTAHWEM YNPaBAeHUS.

9.4.2 YCTOMUYMBOCTDb K 3f1€KTPOMarHMTHbLIM NomMexam

Heo6xoaumbl ncnbitanma no Tabnuue 14. Ocobble TpebosaHua ykasaHsl B 9.4.2.1—
9.4.27.
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Tabnuua 14 — UcnbitaHns Ha SMC. YCTONYMBOCTb K 3MEKTPOMAarH1THLIM MoMexam

Tun uenbiTaHna

|| TpeByembiit yposeHs xectkocTu

UcnbiTaHne Ha YCTOMNYMBOCTb K

anekTpocTaTuyeckum paspsigam IEC 60947-2

CooTBeTCTBYIOWMIA ypOBEHb
ucnbitaHus no IEC 60947-1 (Tabnuua
23)

UcnbiraHne Ha yCTOMYMBOCTb K U3Ny4YaeMbiM
PaAnNo4acTOTHbIM 3MEKTPOMAarHUTHLIM MOMSAM
(oT80MIy go1Mymot1,4p020Ty)nolEC
61000-4-3

CoOoTBETCTBYHOLLMA ypoBeHb
ucrbitaHus no IEC 60947-1 (Tabrnwvua
23)

McnbiTaHne Ha YCTOMYMBOCTb K MMMYMbCHBIM
HaHoCceKkyHAHbIM nomexam rno IEC 61000-4-4°

CooTBeTcTBYIOLWLUA ypOBEHb
ucneitaHus no |[EC 60947-1 (Tabrvua
23)

WcnbiTaHme Ha YCTOMYMBOCTE K UMMyMbCcam
Hanpshkenms/Toka 1,2/560 mkc - 8/20 mMKc no
IEC 61000-4-5

CoOTBETCTBYIOLLMA YPOBEHb
vchbitaHus no IEC 60947-1 (Tabnuua
23)

McnbiTaHve Ha yCTOMYMBOCTL K KOHAYKTUBHBIM || COOTBETCTBYIOLLNIA YPOBEHb
MOMexaM, HaBEAEHHbIM PaAMoYacToTHbIMM || ncnbitarns ¢ IEC 60947-1 (Tabnuua
ANEKTPOMarHUTHBIMU MONSAMMU B (o1 150 Ky || 23)

Ao 80 MI'u) no IEC 61000-4-6

@ KoHTakTop fomkeH cpaboTaTh He MEHEEe OAHOro pasa BO BPEMS WCTbITAHUSA NpU Harpyske
pene neperpysku 0,9 TOKa yCTaBKMu, HO He 6onee 100 A.
® [eicTBUTENBHO TOMBKO ANS BbIXOAOB, COMPSraeMbiM C kabensmu, oblias ANMHA KOTOPbIX
COrMacHO OYHKLUMOHANBHBIM TEXHUYECKUM YCMOBUSIM U3rOTOBUTENS MOXET NPEBLILATL 3 M.

° UcnbITaTenbHbIA YPOBEHb TakKe MOXET ObiTb YCTAHOBMEH B KAYECTBE 3KBMBANEHTHOrO TOKa
Harpysku 150 Om

4 3a ncknioyeHeM nepeaarowux ceten ITU B gnanasoHe yactoT ot 47 fo 68 My, raoe ypoBeHb
AOrKeH 6bITb 3 B.

Ecnv Bo BpemsA ucnbiTaHui Ha OMC K uMchibiTyemoMmy 00pasly NpUCOEAUHSAIOT
MPOBOAHMKN, WX MOMEpeYHoe CeYeHWe M TWUMN NPOBOAA MOryT ObiTb MPOU3BOSIBHLIMU, HO
OHW AOMKHbI COOTBETCTBOBATL AOKYMEHTaLN U3roTOBUTENS.

9.4.2.1 PaboTocnocobHOCTL UCTbITyemMoro obpasua B TEYEHWE U NOCTE UCTbITaHWS

Ecnn He  ycTaHOBNEHO  WMHOE, MPUMEHSIIOT  MPUEMOYHBIA  KPUTEPUN
pabotocnocobHoctn B (cm. 8.3.2.2).

He ponyckaetca noteps paboTocnocobHOCTM B TEYEHWE M MOCME UCMbITaHWN.
Mocne wenbiraHnn no 9.3.6.2 npegenbl cpabartbiBaHWA [OMKHLI NPOBEPATLCA NPU
Temnepartype oKpyXatolen cpeabl.

9.4.2.2 QnekTpocTatuieckun paspsg

WcnbitaHne npoBoaaT cornacHo metoauke IEC 61000-4-2.

3a ucknioYeHnemM MeTannmuyecknux YacTer, K KOTOPbIM MPUKIaAbIBaOT KOHTaKTHbIE
paspsagbl, TpebyeTcs NPUMEHEHWEe TONbKO BO3AYLUHbIX pa3psfoB.

Ha kaxayio BblGpaHHylo TouKy cneayeT npoBoauTb 10 nonoxutenbHeix 1 10
oTpyUaTtenbHbIX  paspsaoB, WHTEpBan  BPEMEHU Mexay  nocrneaoBaTernbHbIMU
OAWHOYHBbIMM pa3spsgamu - 1 c.

McnbiTaHna He NPoBOASIT Ha CUMOBbIX BbiBoAax. [MpuUMeHeHWE NPOBOAHUKOB He
TpebyeTca, 3a CKIMIOYEHNEM MOLBOAA NUTAHWUS K KaTyLLKe.

9.4.2.3 PagnoyactoTHOe 3nekTpoMarHMTHoe nose

WcnbiTaHne nposoaaT cornacHo metoguke IEC 61000-4-3..

Annapar foIPKeH COOTBETCTBOBATL KpUTEPUIO paboTocnocobHocTh A.
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9.4.2 .4 HaHoCeKkyHAHbIE UMMNYIBCHBIE MOMEXN

WUcnbitanne nposogaT cornacHo metoauke IEC 61000-4-4 ¢ 4acTOTOM NOBTOPEHNS
5klu.

Paspsiabl NnpyknaabiBaloT KO BCEM BbIBOAAM [MaBHbIX, BCIOMOraTenbHbIX Lienen v
uenen ynpaereHus, HEe3aBMCMMO OT TOro, COAEpPXaT OHU SMNEKTPOHHbIE KNH4YM WU
3MNEKTPUYECKME KOHTAKTbI.

WcnbiTatenbHoe HanpspkeHne NpUKNaabiBaroT B TEHEHNE 1 MUH.

9.4.2.5 Umnynbcbl HanpsbkeHns/Toka (1,2/50 mke — 8/20 Mkc)

MpeanoYTUTENLHO NMPUMEHEHME EMKOCTHBIX Knewen. Paspagabl NpuknageiBatoT Ko
BCEM BbIBOJAM [MaeHbIX, BCOMOraTenbHbIX Lenen U Lenen ynpagneHus, He3aBucMmo ot
TOro, COAEPXAaT OHWU AMNEKTPOHHbIE KIMHOYM U SNEKTPUYECKUE KOHTaKTbI.

3HaueHns ucnbiTaTenbHOro HaNPskeHa BbIOWpatoT no Tabnuue 14, ogHaKO OHU He
JOMKHBI  MpeBbillaTh  3HA4YeHUN  Uinp, YKa3aHHBIX M3roToBUTENEM cormacHo 7.2.3
IEC 60947-1.

CkopoCTb NOBTOPEHUS A0MKHA ObITb OQUH paspsi B MUHYTY C YMCNOM UMMYNbCOB -
5 NONOXWTENbHBIX U 5 OTpULIATENBHBIX.

9.4.2.6 NapmoHukuB cTapgum paccmoTpeHus.

9.4.2.7 Nomexoammcens

Mpu skcnnyatauum annaparta, NpeAHa3Ha4YeHHOro AN YCIOBWIA OKpyKatoLLen
cpeabl A, notpebutenb AomkeH ObiTb npegynpexaeH (HanpuMep, B WHCTPYKUMM MO
3KCnyataymm) 0 TOM, YTO NPUMEHEHNE AaHHOro 060pyAOBaHMA B YCIOBUSIX OKPYKaOLLEN
cpepbl B MOXET Bbi3BaTb pagMonoMexu, B 3TOM criydae noTpebuTenb MOXET MpUHSTH
AOMoNHUTENbHbLIE NPpeaynNpeanTenbHLBIE MEpPbI.

9.43.1* MWUcnbitaHme Ha  n3nyyeHue
3MNEeKTPOMAarHUTHbLIX NOMex

[na cooTBeTCTBUA MPU UCMBITAHUW annapaT He AOMKEH NpPeBbillaTb YPOBHEN
nomex, ykasaHHbIx B Tabnuue 15.

KOHAYKTUBHbIX paanovacToTHbIX

Tabnuvua 15 — Mpeaensl TOMeEX NPy UCNbITAHNN HA KOHAYKTMBHBIE PaanoYacTOTHbIE
n3nyyeHns

[wnanasoH 4acTor,

Okpyxatowjas cpepa A, ob

Okpyxatowas cpega B, ab

My, (MkB) (MkB)
0,15-0,50 79 (KBA3MNMKOBOE) 66-56 (kBasvnukosoe)
66 (cpeaHee) 56-46 (cpenHee)
(NOHWKaKTCA NMHEHO C
norapngMom YacToThl)
0,50-5,00 73 (KBA3MNWKOBOE) 56 (kBasunukoBoe)

5-30

60 (cpeaHee)

46 (cpenHee)

60 (kBas3nnNMKoBoE)
50 (cpepHee)

9.4.3.2 NcnbitaHns Ha nanyYyaemble pajMoyacToTHbIE nons
Onucanne nenbiranus, METOAMKa U UcnblTaTensHas yctaHoska —no CISPR 11.

WUcnbiranus TpebyroTcs, ecnn LUenu ynpasBneHus M BCNoMoraTenbHble Lenu
coAepxXaT KOMMOHEHTbl C OCHOBHbIMM KOMMYTUPYEMBIMKM 4YacToTamu cebie 9 kI
(HanpuMmep nepekntoYaeMble UCTOYHUKU NUTaHWA U T. 4.).

[na cooTeeTCTBUS annapar He [LOSDKEH W3fydaTb MOMEXWU Bbille YPOBHEW,
yKasaHHbIX B Tabnuue 16.
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Ta6nuua 16 - lMNpegensl nomex, nsaydaembiX pagnovyacTOTHbIMK NOASAMU

AwnanasoH yactoT, MIy, Okpyxatwuwaa cpepa Aa Okpyxawwasa cpega B, agb

a6 (MkB) (mkB)
30-230 30 (kBa3unukosoe Ha 30 m) 30 (kBasunukosoe Ha 10 m)
230-1000 37 (kBasunukosoe Ha 30 M) 37 (kBasunukosoe Ha 10 m)

a 3TN ncnbITaHNA MOXHO NpoBECTU Ha pPacCToAHUN lOme npegenamu, noBbILLEHHBIMAU Ha 10

[p.

YacToTa BpaueHnsa/HoMnHanbHas

yactoTa BpaueHus

M3K 2300/2000

PrucyHok 1 - TunuuHble KpYBble TOKa U Bpalialowero MoOMeHTa npu nycke no cxeme
3Be3ga-TpeyrosibHuK (cm. 1.1.2.2.1)

M3K 2303/2000

PucyHok 2 - TwnuuHble KpuBble TOKa W Bpallaluwero MOMeHTa npu
aBTOTPAHC(OPMATOPHOM Mycke
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Ir TOK B CXeme TpeyrosibHvKa,
17~ Tok ABUraTeNs MpU MOHWKEHHOM HAaNPSHKEHUN;
I1- ceTeBOli TOK NPU MOHMXEHHOM HamnpshHKeHWu;

CR - Bpalwaiowmnii MOMEHT Harpysku;
CMr- BpawarnLmii MOMEHT ABUratens npyv HOMUHa/IbHOM HanpsKeEHWUW;
OTB.= OTBETB/EHUE

PucyHOK 3 - TWMNWYHblE BapuaHTbl 3alLMLLEHHBIX N KOMOWHUPOBAHHLIX MyckaTenei,
3aLUMLLEHHbIX N KOMOMHNPOBAHHBIX KOMMYTALMOHHbIX annapaTos

1- aBTOMaTUYECKUiA BbIKIOYATENb;

2 - KOHTakTop;

3 - pene neperpysku,

4 - BbIKOYATENb LENnU ynpasieHus;

5 - aBTOMaTM4YecKuii BbIKIOYATENb C  OAHWM TOMbKO 3M1EKTPOMarHUTHbLIM
pacuenuTenem;

6 - BblKNOYaTE b-pa3beANHUTESb;

7- nnaBKuii NnpefoxpaHuTenb;

8 -paszbenHNTENb C NNaBKUM NPeLoXpPaHUTenem;
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9 - aBTOMaTMYeckuii  BblKIOYaTeNb C  pacuenuTenem  neperpysku,
COOTBETCTBYIOLLMM HACTOSILLEMY CTaHAAPTY

MuTaHne

EC 2305/2000

PrucyHok 4 - Tpumep cxembl TpexgasHoro peocTaTHOro POTOPHOro nyckarens ¢
TpeMS MYCKOBbIMU CTYMEeHAMWU W OAHUM HanpasfieHVem BpalleHus (B criyyae, Korga Bce
MeXaH/4Yeckne KOMMyTaLWOHHbIe annapartbl ABAITCA KOHTaKkTopamu)

O - MexaHU4yecKuii KOMMYTaLMOHHbIA annapaTt pasoMKHYT;
C - MexaHW4YecKMil KOMMYTaUMOHHBIA annapart 3amKHYT;
Q - KOHTakTOp;

M - pBuratens



NOCT IEC 60947-4-1-2015

MOCNEAOBATEJIbHOE MAPANNEJIbBHOE
MEPEK/TIOYEHUNE BE3 MEPEK/MHOYEHME C PA3PbLIBOM
PA3PbLIBA LEMA WM BE3 PA3PbLIBA LIEMA

TpaHchopmMaTop ¢ Tpems KaTyLukamm

MAPANNIENIbBHOE
MEPEK/TIOYEHUE C
PA3PbLIBOM LEMA

QW v «h
ABTOTpaHC- ABTOTpaHC- I ABTOTpPaHC-
doopmarop a3y cbopmarop M @YVS dopmarop
o]
Qtb
Aeuratens Aeuratens
Cxema Ai Cxema  Bi Cxema Ci
TpaHcopmaTtop ¢ ABYMSs KaTyLKkamn
2
AsTOTPAHC- ABTOTpaHC-
cpopmarop chopmarop
Q
Asuratens
Ccxema Br Cxema Cr
PucyHok 5 - TunumyHble cnoco6bl U CXeMbl Mycka acCWMHXPOHHbIX ABuratenem

nMepeMeHHOro Toka Npu NoMolwmn aBToTpaHcopmaTopos, AucT 1

MNocnenosate/nbHoCTb MocnepoBaTenbHOCTb KOHTAKTOB
KOHTaKTOB KoHTa-  [Myck MepeknoueHve BK/1.
KoHTtak Tlyck [lepe- BKn KTbl C be3
Tbl Kto- pas3pbiBOM  pa3pbiBa
HeHme uenm uenn
Qi c 0 O 1 2
Cb C C Cc .
o o . Qi C o) 0O O o)
03 o™ C (e} c C (6]
03 (o) (e} (6] c c

C - 3aMKHYTOe NOJIOXeHWue;
O - pa3oMKHYTOe MoJioXeHune

[NocnepoBaresibHOCTb KOHTaKTOB

KoHTak-  Tlyck [epe- Bk

7C K/Ho-

yeHune
Qi C (e} (e}
(02 C (e} (@]
03 (0] (@] C

Mpn nepexopne ¢ oTkAtyeHnem asuratens Qi n Cb moryT 6biTb KOHTakTamum O4HOTO

M TOro Xe KOMMYyTauyunoHHOIo annapata
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Qi 1 Cb MOryT 6bITb KOHTAKTaMM OfIHOTO M TOTO & KOMMYTaLWOHHOro annapara

MpumeyaHne - [paduueckme ycroBHble 0603HAYEHUs COOTBETCTBYIOT C/lyyal, Korga Bce
MexaHu4Yeckne KOMMYTauMoHHbIe annapaTtbl - KOHTAKTOPbI.

PucyHok 6 - T[lpuMMepbl KpMBbLIX CKOPOCTb-BPEMS, COOTBETCTBYKOLIME  C/y4yasMm
nepeuncneHnin a)-f) 5.3.5.5 (NYHKTUPHbIE Yy4yacTKM KPMBbIX 0603HA4YalT nepuoapl
obecToumBaHuUs gsurartens)
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MHOXMTENb YCTABKM TOKA Neperpyski

PucyHok 7 - 3aBUCMMOCTU npefenoB KpaTHOCTM YCTaBOK TOKa OT Temneparypsbl
OKpyXamLiero so3ayxa 4151 KOMNEHCUPOBAHHbLIX pesie Neperpyskn ¢ BbiAEPXKKOW BPEMEHM
(cm. 8.2.1.5.1)

OTK/IHoHEHVIe A0KHO MPOVBONTU B Npeaesiax 50 % BpeveHn  t
VIBMEPEHHOTO M TOKe D corniacto Tagnmue 3

\

=

Bpewmsi, A0CTATOUHOE /151 IOCTVDKEHINA TENVIOBOIO
paBHoBECUS! 2x 7p +10 %

PuCcyHOK 8 - McnbiTaHne TeN/I0BOW namsaTu
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MutaHne

PrcyHok 9 — lpumep nsMepeHnsa MonHoro ConpoTuB/EHUA nosmtca ansa 3-
NOJIIOCHOr0 KOHTaKTopa

TokoBeayLas feTasb 3aKMa npoBof,

PucyHok 10 — V13mepeHne nafeHust HanpskeHusl B TOUKE KOHTaKTa 3aXUMHO
KNEMMbI
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MpunoxeHne A
(o6a3aTenbHOE)

MapK1MpoBKa U MAeHTU(UKALNA BbIBOLOB KOHTAKTOPOB M CBSA3AHHbLIX C HUMMW pefne
neperpysku

A.1 O6wue nonoxeHns
BbIBOAbl KOHTAKTOPOB W CBSI3aHHLIX C HUMWU pesie Neperpysku MAeHTUULUpYT ¢
uenbto uHdopmMauuy 0 YHKUMM KaXAO0ro BbIBOAA, €ro PacnosiokeHWM OTHOCUTENbHO

[pyrux BbIBOAOB W T. A,

A2 MapkupoBka " naeHTudnkauna BbIBOJOB KOHTaKTOpOB

ni1

A.2.1 MapknpoBKa 1 ngeHTugukaumna BoiIBOAOB KaTyllek

B cnyyae ngeHTuukaumm ¢ npumeHeHnem 6GyKBeHHO-UMAPOBOI MapKMpoBKM 06a
BbIBOZA KaTyLUKM 3/1EKTPOMAarHUTHOrO KOHTaKTopa cnegyet mapkupoBatb Al n A2

Y KaTylwku C oTBOJamMW BbIBOAbl OTBOAOB C/iedyeT MapKuMpoBaTb MNOPAAKOBbLIMU
Homepamu A.1,A2 nT. 4.

Y KaTywkn c OoTBOAAMW BbIBOAbl OTBOAOB ClefyeT MapkupoBaTb MNOPAAKOBbLIMU
Homepamun A3, A4 uT. 4.

Al1MA2 A1MA2
A3 A3

MNpumeyaHue - Bcrneactsme 3TOro BXOAHbIE U BbIXOAHbIE BbIBOAbI MOTYT UMETb KaK YeTHble, Tak
N HeYeTHble HoMmepa.

Y KaTywkn c gByMsi 0OMOTKaMu BbIBOAbI MEPBO 0O6MOTKM CrefyeT MapKupoBaTb
Al, A2 n BTOpoOIt 06mMOTKM Bl, B2.

Al1lA2
M /M
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A.2.2 MapKupoBka 1 naeHTUguKaLmsa BbIBOAOB NMaBHbIX Lienei

BbiBOAbl TNaBHbIX Uenei cnegyet MapkuMpoBaTb OAHO3HAYHbIMK - Undpamn 1
6YKBEHHO-L M POBLIMN 0603HAYEHUSAMM.

MpvmedaHue - [ga OEACTBYIOLMX a/lbTEPHATUBHLIX CNocoba MapkvpoBku, T. e 12 u
L1-T1 nocTteneHHO 6yayT BbITECHATLCA YKa3aHHbIM HOBbIM CrOCOGOM.

AnbTepHATMBHO BbIBOAbI MOXHO WAEHTUUUMPOBATbL Ha KOMMYTALMOHHOW CXeMme,
nocTtaBnsieMoii BMecTe C annapaToMm.

A.2.3 MapkmpoBka 1 ngeHTudunkauna BbIBOLOB BCNOMOraTesibHbIX Lenei

BbiBOAbI BComorartesibHbIX Leneil cnegyet MapkupoBaTb UM naeHTUduumMpoBaTb
Ha cxemax [BYy3HauHbIMU Lmncbpamu:

- Undpa Ha MecTe eVHUYHbLIX 3HAKOB - NOPSAKOBbLIA HOMEP;

- undpa Ha MecTe AeCATUYHbIX 3HAKOB - (DYHKLMOHA/bHbIA HOMeEp.

OTa cucteMa MapKMpOBKW WITIOCTPUPYETCA CeAyLWUMA npumMmepamu:

A.2.3.1 ®yHKLNOHANbHbI HOMEP

PyHKUMOHaIbHBIE HOMepa 1, 2 npucBavBaloT LensaMm C pasmblkaiowmmm n 3, 4 - ¢
3aMblKaloLWNUMM KOHTaKTaMu.

MpumeyvaHune - OnpegeneHVsl pasmbIKAIOLLMX U 3aMbIKAIOLLIMX KOHTAKTOB MpuBefeHbl B 2.3.12 u
2.3.13 IEC 60947-1.

MpumeyaHne - ToukM B 3TWX NPUMEPaxX 3aMEHSIOT MOPSKOBbIE HOMEpPa, MPOCTaB/sieMble MO
06CTOSATE/NLCTBAM.

BbiBOoAbl Leneil € nepekioyaloWMMM  KOHTaKTHbIMW  3/1leMeHTaMy  cnegyet
MapKMpoBaTb PYHKLMOHA/IbHBIMU HOMepamu 1,2 un 4.

PyHKLMOHa/IbHbIE HOMepa 5 M 6 (41A pasmblKatoWwmx KOHTakToB), 7 n 8 (anA
3aMblKaloLMX KOHTAKTOB) NpucBavBatoT BbiBOJaM BCrOMOraTefibHbIX Lenei, B KoTopble
BXOJAT BCNOMOrarte/ibHble KOHTaKTbl CO CneLnanbHbIMU DYHKUMAMN.

Pa3MbIKaIOLIJ,I/IIZ KOHTaKT C 3aMbIKaI-OLLI,I/II7I KOHTaKT C 3aMegsieHnemM npu 3amMblkaHUun
3amMenneHnem npu
3aMblKaHUN
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BbiBoApb! Leneli ¢ nepeknnyalowumMm KOHTaKTHbIMW 3f1IeMEHTaMy CO cneunaibHbIMM
YyHKUMAMKU creflyeT MapkmpoBaTb PYHKUMOHa/IbHbIMKM HOMepamMu 5, 6 n 8.

MepeknioyatoLmnii KOHTaKT ¢ 3aMesieHeM B 060MX HanpaBieHUsx

A.2.3.2 MopsakoBbIi HOMEpP

BbiBOABI, NpUHagexalye ofHOMYy KOHTAKTHOMY 3/1EMEHTY, credyeT MapKupoBaTb
OfHUM MOpPSIAKOBbIM HOMEPOM. Bce KOHTaKTHble 3/1eMeHTbl C OAMHAKOBOW (hyHKLMei
[O/MKHbI Pa3nnyaTbCsl MOPSIAKOBLIMI HOMEPaMU.

13 1 14

YeTbIpe KOHTaKTHbIX 3/1IeMeHTa TpW KOHTaKTHbIX 3/IEMEeHTa

MopsAKoBbIi HOMEP Ha BbIBOAAX MOXET He YKasblBaTbCS TOSILKO B TOM Cryyae,
€C/IM 3TO SIBHbIM 06pPa3oM YyKa3aHo B [OMOSHUTENLHON WHGOpMaLWK, MOCTaBSeMOi
M3roToBUTENEM, NGO OH YETKO YyKa3biBaeTCcs NOTPeGUTenem.

21

22

12
YcTtpoiicteo Yctpoiictso Cxema

MpumevaHune - TOYKM MCMOML30BaHbLI TOMLKO A1 WOCTPaLMM B3aMMOCBA3N 1 Ha NPpakTuke He
CTaBATCA.

78



FOCT IEC 60947-4-1-2015

A.3 MapkupoBka u naeHTudukauus BbIBOAOB perne neperpysku

BbiBogb!l rnaBHbIX LEnen pene neperpyskn Cneayet MapKMpoBaTb aHanornyHo
BbIBOJaM IMaBHbIX Lienen KoHTakTopos (cM. A.2.2).

BbiBOAbLI BCoOMOrarensHbIX LEnen neperpyskn cnefyet MapkuposaTe aHanornyHo
BbIBOJAM BCMOMOraTernbHbIX Lenen KOHTAKTOPOB CO cneuuanbHbIMM yHKUMSMU (CM.
A.2.3). MNepBbI NOPSAKOBLIN HOMEP Bceraa 9, ecnv TpebyeTcs BTOPOA BbIBOL, TO BMECTO
9 npumeHstoT 0.

YcrponeTso YcTpoicTBO Cxema

AnbTepHaTUBHO MOXHO WMAEHTUOULMPOBATL BbIBOALI HA KOMMYTaLMOHHOW CXEME,
MocTaBseMol BMeCTe ¢ annapaTom.
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MpunoxeHune B
(oBbsazaTenbHoe)
CneuuanbHble UCnbITaHUA
B.1 O6wmne nonoxeHus
CneumanbHbie UCMbITaHWA BbIMOMHAKT MO YCMOTPEHUIO U3rOTOBUTENS.
B.2 MexaHunuyeckass UI3HOCOCTOMKOCTb

B.2.1 TunoBkble ykasaHus

MexaHn4yeckas W3HOCOCTOMKOCTb KOHCTPYKUMM KOHTakTopa WnmM  nyckaTtens
OMpefenseTcs YWCNOM LMKIIOB OnepupoBaHWs 6e3  Harpysku, [AOCTMraeMoe unu
npesbiwaemMoe 90 % BCex annapaToB AaHHOro Tvna A0 HeOBGXOAUMOro MX PEeMOHTa UMK
3aMeHbl MEX@HWYECKMX YacTew, OAHako npwu 3TOM JAOnyckaeTcss HOopMasibHOe
obcrnyxuBaHne, B TOM YMcCne 3amMeHa koHTakToB no B.2.2.1 1 B.2.2.3.

MpeanoyTUTENBbHbIE YMCNa LMKIOB OnepupoBaHns 6€3 Harpysku coCTaBnsioT (B
munnvonax): 0,001; 0,003; 0,01; 0,03; 0,1; 0,3; 1; 3; 10.

B.2.2 NpoBepka MexaHN4eCKOM USHOCOCTOMUKOCTHU

B.2.2.1 CocTosiHMe KOHTaKTopa unm nyckarensi, NoAnNexaLlero UcrnbiTaHuio

KoHTakTop unu nyckatens fomkeH ObiTb YCTAHOBMEH, a NPOBOAHUKU AOITKHBI ObiTh
NPUCOEAMHEHBI KaK B HOPMarbHbIX YCMNOBUSIX SKCMyaTauun.

WcnbiTaHWe NpoBOASAT B OTCYTCTBUE HaMNpsiKeHUs1 UNn Toka B rmasHon uenu. MNepen
UCMbITaHNEM KOHTaKTOP WK MyckaTenb MOXHO cMasaTb, €Crv CMaska npegnuvcaHa ansi
HOpMarbHbIX YCIOBUA 3KCMyaTaumm.

B.2.2.2 Pabouve ycnosus

K KaTyLlLkam anekTpoMarHUToB yrnpaBneHUs JOIKHO BbITb NOAAHO UX HOMUHAINBLHOE
HanpskeHne HOMUHAILHOW YacToThl.

Ecnn Kk kaTywkam nocneaoBaTensHO MOAKMIOYalT aKTUBHOE WM MOSHoe
COMPOTUBINEHNE, KOTOPOE MpPU  OMEPMPOBaHMM  3aMbIKAETCS HaKOPOTKO WM HET,
NCMBITaHNS  CrefyeT MNpPOBOAUTb C MPUCOEAWHEHMEM 3TMX COMPOTUBIEHUA Kak npu
HOPMarnbHOWM 3KCMyaTauuu.

B nHeBmaTtnyeckve wnu 3neKTPOrnHEBMAaTUYECKME KOHTaKTOpbl MMM MycKaTtenu
cKaTbI BO3AyX cnefyeT nofaeath NPy HOMUHaNBHOM AaBIEHUN.

OnepupoBaHne pyyHbIMK MyCKaTeNs MU SOIMKHO NPOBOAUTLCH Kak MPY HOpMarbHbIX
YCMoBuWsX SKCnyaraumu.

B.2.2.3 MeToauka ncnbeitanmsa

a) NcnbiTanma npoBoAsT C 4acToTOW OMnMepuUpoBaHUs, COOTBETCTBYHOLLEW Kraccy
NMOBTOPHO-KPaTKOBPEMEHHOro pexunma. OfHako W3roToBUTENb UMEET NPaBO YBENUYWTb
4YacToTy OMEepuPOBaHWS, ECMN CYMTaEeT, YTO KOHTaKTop WnM nyckatenb crnocobeH
YOOBMETBOPATL NpeabssnseMbiM TpeboBaHMAM MCMbITAHWA MPX NOBbILLEHHOW 4YacToTe
OMNepuPOBaHMS.

b) Y anekTpoMarHUTHBIX M 3NEKTPONHEBMATUYECKMX KOHTAKTOPOB UM MycKaTenen
BpeMsi BO3OYXAEHMA KaTylKM ynpaBneHust AOSkHO ObiTb  Gonblue  BpemeHu
cpabaTbiBaHWs KOHTaKTopa Wnn nyckartens, a Bpems 06ecTouMBaHUA KaTyLlKM AOMKHO
80
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ObITe TakMM, 4TOObI KOHTAKTOpP MNM NyckaTenb ycrnesan MpUIUTU B COCTOSHME MOKOS B
060u1X KparnHUX NONOXEHUAX.

Yncno BLINONHEHHBIX LIMKMOB OMNEpUpPOBaHUS AOMKHO ObiTb HE MeHbLue
YCTaHOBIEHHOTO U3rOTOBUTENEM YMCHA LIMKIOB ONEPUPOBAHNA NPU OTCYTCTBUN HArpy3sku.

MpoBepke Ha MEXaHWYECKYD W3HOCOCTOMKOCTb MOXHO noaBepratb pasfenbHo
pa3nuyHble YacTn NyckaTensd, MEXaHWYEeCKN He CBS3aHHble Mexay cobon, ecnu peyb He
MOeT O MexaHn4eckon GnokMpoBKe, paHee He UCTbITLIBABLLENCA BMECTE C KOHTAKTOPOM.

¢) Mpu nenbITaHNAX KOHTaKTOPOB UMW MycKaTenem, OCHALEHHbIX HEe3aBUCUMbIMU
pacuenuTenaMm N MUHUMAanbHbBIMW pacUenuTensaMn HanpskeHns, He menee 10 %
obLero yicna pasmblkaHWiA JOITKHO BbINOSHATECA 3TUMU pacUenUTENaMu.

d) [Mocne npoeeaeHnss Kaxaon [ecaAToM 4Yactu obLWero umucna LUUKIoB
onepvpoBaHusa no B.2.1, nepea Tem Kak NpoAomKaTk UCNbITAaHWSA, pa3peLuaeTcs:

- MOYUCTUTL BECb KOHTAKTOP UNn NyckaTenb, He pa3bupas ero;

- CcmasaTb 4acTi, KOTOpble COrnacHo NpPeAnucaHWaAM W3roTOBUTENS crefyet
cMasblBaTh ANS HOpManbHOW aKcnnyaTaumu;

- OTPerynupoBaTb XOA W HaXaTue KOHTaKTOB, €CM MO3BOMNSAET KOHCTPYKUWS
KOHTaKTOpa Unum nyckarerns.

¢e) MNpu obcnyxmBaHNM He AOMKHO BbITb 3aMeHbI kakx-MMbo yacTen.

f) Y nyckatenem co CXeMoOW 3Be34a—TPeyrofibHUK BCTPOEHHOE YCTPOWCTBO,
obecneymBarolLlee BbIAEPXKKY BPEMEHM MEXAY 3aMblkaHUEM B COELMHEHVUU 3BE3[0W U
3aMblkaHWEM B COBLMHEHMN TPEYrOSNbHUKOM, €CIIM OHO PEryNUpyeMoe, MOXHO HacTpPOUTb
Ha ero MMHUMarbHy0 YCTaBKy.

g) Y peocTaTHbIX POTOPHbIX  MNyCKarenem BCTPOEHHOE  YCTPOWMCTBO,
obecneumBatoLLiee BbILEPKKY BPEMEHU MEXKAY 3aMbIKaHMEM KOMMYTALIMOHHBIX annapaTos
B LUEnuM poTopa, eClu OHO PEerynMpyeMoe, MOXHO HacTpoUTb Ha €ro MUHUMAIbHYHO
yCTaBkKy.

h) Y  aBToTpaHcthopmMaTopHbIX  Myckatenenl  BCTPOEHHOE  YCTPOWCTBO,
obecneumBatolLiee BbIAEPKKY BPEMEHU MEXAY 3aMblkaHWEM B MYyCKOBOM W BKIOYEHHOM
MONOXEHWUSIX, €CMN OHO PErYIMPYEMOE, MOXHO HACTPOUTb Ha Er0 MUHUMASIbHYIO YCTaBKY.

B.2.2.4 Tpebyemble pe3ynbTaThbl

Mocne menbITaHWM Ha MexXaHUYECKYH0 M3HOCOCTOMKOCTb KOHTaKTop UMM nyckaTesnb
[omkeH ObITb cnocobeH cpabarbiBaTh B YCNOBUSX, OroBOpeHHbIX B 8.2.1.2 1 9.3.3.2, npu
KOMHaTHOM Temnepatype. He fomkHO ObiTb pacliaTbiBaHUS YacTen, UCMOMb3yeMblX ANns
NPUCOEANHEHNS MPOBOAHMKOB.

JloBble pene BpeMeHN wnv Apyrme yCTponcTBa aBTOMATUYECKOro yrnpasneHus
LLOMKHbI OCTaBaTbCs paboToCcnocoGHBIMM.

B.2.2.5 Cratuctuueckuini aHanu3 pe3ynbTaTOB MUCNbITAHUSA KOHTaKTOPOB Unu
nyckarenen

MexaHnyeckass W3HOCOCTOMKOCTb KOHCTPYKLMW KOHTaKTopa Wnu nyckatens
YCTAHaBNMBAETCS W3rOTOBUTENEM W MPOBEPSAETCH MyTEM CTATUCTUYECKOrO aHanvsa
pe3ynbTaTtoB [aHHOrO UCTbITaHWUS.

[na KOHTakTOpoB MNM NyckaTenen, M3roTaBNMBAEMbIX B MarbiX KOIMYECTBaX,
ucnbeitTaHua no B.2.2.6 n B.2.2.7 HenpyMeHMbI.

OpHaKo KOHTaKTOpaMm MUnu NyckaTensiM, U3rotTaBnMBaeMbIM B MaribIX KONMMYECTBAX U
oTNMYaLWMMc OT G6a30BOW KOHCTPYKUMWM TONbKO M3MEHeHusmn aetanen (1. e. Ges
CYLLECTBEHHbIX M3MEHEHWN KOHCTPYKUMW), HE OKasbIBAIOWMMMK 3aMETHOrO BIUSHUA Ha
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XapakTepUCTMKM  W3AENUSA,  WU3FOTOBUTENlb  MOXET  HasHa4iTb  MeXaHWU4eckKyro
N3HOCOCTOMKOCTb Ha OCHOBaHUM OfbiTa SKCMyatauun aHarormyHbIX  KOHCTPYKLMIA,
aHanmsa CBOWCTB MarepuarnoB W T. M. U Ha OCHOBE aHanu3a pe3ynbTaToB WCMbITaHUN
annapaTtoB KPYNHOCEPUAHOIo NPOU3BOACTBA TOM e 6a30BOM KOHCTPYKLUMN.

Mpy 3TOM MPOBOAAT OAHO M3 ABYX WCTMbITAHWMA, OMUCAHHBLIX HWKe, BbIOpaHHOE
N3roToBMTENEM, Kak Hambonee NpUrogHoOe B KaXKAOM KOHKPETHOM Cryyae, Hampumep B
3aBUCUMOCTW OT MnaHMpyeMoro obbema Npon3BOACTBa UMM COOTBETCTBEHHO YCIMOBHOMY
TEMNSIOBOMY TOKY.

n pumevyaHune — 3TO UCNbITaHWE He npeaHasHadaeTca Ana KOHTponA KaXkaomn napTtmm vnu B
Ka4yecTBe NpuemMo4Horo ana I'IOTpe6VITeJ'lFI.

B.2.2.6 OgHocTyneH4yaroe ucnbitTaHne BOCbMM KOHTaAKTOpOB/MycKarenemn

BoceMb KOHTakTOpOB/MycKaTenen WCMbITLIBAT Ha 3a4aHHY MEeXaHWYecKyr
W3HOCOCTOWKOCTb.

UcnbiTaHme cuMTatoT  MNONOXUTENbHBIM, €CnM  OTKasoB HeT BoodOuwe, Wu
oTpuUaTenbHbIM, eCnn YUCNOo OTKasos Gonee opHoro. MNMpu 0gHOM OTKase UCTbITaHWIO Ha
3a4aHHY0 MEXaHWNYeCKyr0 M3HOCOCTOMKOCTb MOABEPratT TPU AOMNOSHUTENbHbLIX obpasua
KOHTaKTOPOB WM MycKaTenen, ecnv B 3TOM Crydae OTKa3oB HET, WUCMbITaHWE CYUTaroT
ycnelwHbiM. UcnbiTaHne npusHAT OTpULATENbHbIM, €CNA O4HOBPEMEHHO MPOUCXOAUT
OBa 1 bonee 0Tkasoe B AByX BblIOOpKax.

B.2.2.7 [IByxcTyneH4YaToe UcnbiTaHUe TPeX KOHTakTopoB/nyckarenemn

Tpn  kOHTakTopa/myckaTenss  WCMbITbIBAOT Ha  3a4aHHyld  MexaHW4ecKyro
M3HOCOCTOMKOCTb.

UcnbiTaHne cumTaroT NonoKUTErNbHbIM, €CIW OTKa30B HET, U OTpULATENbHBLIM, ECnK
OTka3oB Oornblle ofHoro. B cnyyae oAHOrO oOTKasa WCMbITAHWKO Ha Ha3HaYeHHYH
MEXaHNYECKYH N3HOCOCTOMKOCTL MOABEPratoT TPW AOMNONHUTENBbHBIX 0bpasLia.

McnbiTaHne cumTaroT MNONOXUTENBHBIM MPU  OTCYTCTBUM OTKA30B BO BTOPOM
BblGOpKe 1 oTpuLaTenbHbBIM, ECIIN YACNO OTKa30B B ABYX BblOOpKkax ABa unun 6onee.

B.2.2.8 [lpyrve metoabl

MoryT mcnonb3oBaTeCa Takke Apyrme MeTonbl, npuseaeHHble B IEC 60410 [4].
MakcmmanbHbIA NPUEMNEMbIA YPOBEHb kKadecTBa aomkeH 6biTb 10 %. BeibpaHHbIn meTog
cnenyeT yKasbiBaTb B MPOTOKONE UCTbITaHNIA.

MpumeyaHne - OB6a UCMbITAHMA: OAQHOCTYMEHYATOE BOCbLMM KOHTaKTOpOB/nyckarenen wu
OBYXCTyMNeH4aToe Tpex KOHTakTopos/nyckatenei - npusegeHsl B IEC 60410 (taGmmupl X-C-2 n X-D-2) [4].
3Tu ABa ucnbiTaHus Obinu BbIOPaHbl Kak OCHOBAHHbIE HA WUCMbLITAHUSX OrPaHUYEHHOTO YMCrla KOHTaKTOpPOB
UM nyckartenen ¢ NpakTM4eckn 0AMHAKOBLIMU CTaTUCTUHECKUMU XapakTepucTukamMm (npuemnemblii ypoBeHb
kayecta 10%).

B.3 KomMyTaumMoHHas N3HOCOCTONKOCTb
B.3.1 O6wume nonoxeHus

B OTHOLUEHMM CTOMKOCTU K KOMMYTaLMOHHOMY W3HOCY KOHTaKToOp WM nyckaTenb
YCMOBHO  XapakTepu3yeTCs  YMCNOM  LMKIIOB  OMepupoBaHMs  MOA  Harpyskow
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COOTBETCTBEHHO PasNMYHbIM Kareropumsam MnpuMeHeHns no Ttabnuue B.1, koTopoe oOH
cnoco6eH BbINONHUTE 6€3 pEMOHTa NN 3aMeHbI YacTen.

Tabnuuya B.1 — lNpoBepka uncna LMKIOB OnNepupoBaHnsa Nog Harpyskoi. Ycrosus
BKITFOUEHMS N OTKITHOYEHUS 4151 HECKOMBKUX KaTErOPUA NMPUMEHEHUS

KaTeropus HomuHanbHbIA || BknoveHune OTkntoyeHne
npuMmeHeHus || padoumn Tok , A
AC-1 Bce 3HaueHus 1 1 0.95 1 1 0.95
AC-2 Bce 3HaveHus 2.5 1 0.65 25 1 0.65
AC-3 le<17A 6 1 0.65 1 0.17 0.65
l>17A 6 1 0.35 1 0.17 0.35
AC-4 1<17A 6 1 0.65 6 1 0.65
[1>17A | 035 | [035 |

i, Uiy, Cos ¢ Il Ulu, Cos ¢

DC-1 NoBoe 1,0 1,0 1,0 1,0 1,0 1,0
3HaYeHve

DC-3 25 2,0 25 | 2,0
DC-5 7,5 | 7,5

le — HOMWHanNbHbIA Pabounii ToK;

U, — HOMUHanbHOe paboyee HanpsKeHue;

| - BKNOYaEMbIA TMOCTOSIHHLIK TOK UMM ASWACTBYIOLLEE 3Ha4YeHWEe CUMMETPUYHON
COCTaBNSIIOLLEN NEPEMEHHOIO TOKA.

Mpu nepemeHHOM TOKE MMKOBOE 3Ha4YeHWe acMMMETPUYHOIO TOKa, COOTBETCTBYLLee
KO3 DPULMEHTY MOLLHOCTU AaHHOW Lienn, MOXeT BbiTb 60nee BbICOKMM;

U — HanpsiKeHne A0 BKMOYEHUS;

U, — BO3BpaLlaloLeecsi HanpsiKeHNE NPOMBbILLIEHHON YacToTbl,

|, — OTKMOYaEeMbINA TOK.

a Honyck ans cos ¢: +0,05

b Oonyck ans L/R: £15 %.

MMockomnbKy —OmnepupoBaHvMe MyckatensMM CO  CXEMOW  3Be3na—TPeyronbHUK,
LBYXCTYMNeHYaTbIMN aBTOTPaHCOPMaTOPHBIMIA U PEOCTaTHBIMM POTOPHBLIMU MycKaTensMm
NpPOBOAUTCH B MNOABEPXKEHHbIX OOMbLIMM  BapuauvsM  YCNOBMSIX  3KCnUlyarauuu,
npeacraenserca yooOHbIM He yCTaHaBnMBaTb CTAHAAPTHbIX YCMOBWUIA MCMbITaTeNbHbIX
napametpoB. OfHEKO W3rOTOBUTEMIO PEKOMEHAYETCH YKa3biBaTb KOMMYTALMOHHYHO
M3HOCOCTOMKOCTb  MyCKaTenss B  OnNpeaeneHHbIX YCNOBUSX — SKChnyartauwn; ara
N3HOCOCTOMKOCTb MOXET OLIEHMBATBLCHA MO pesynbTaTaM UCMbITaHUIA COCTaBHbIX YacTen
nyckarens.
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Mpu kateropusix AC-3 n AC-4 ucnbitatensHas Uenb AOJDKHA BKIOYaTb KaTyLUKU
WHAYKTUBHOCTMN WM COMPOTUBIIEHWNS, CKOMMOHOBaHHBIE TakK, YToObl 0BecneunTb HyXHbie
3Ha4YeHUs ToKa, HanpsPKeHUsA U KoaddurLMeHTa MOLWHOCTU cornacHo Tabnuue B.1; kpome
Toro, B kateropun AC-4 cnegyeT MCnonb3oBaTb UCMbITATENbHY LeMb AN NPOBEPKU
BKIHOYAIOLLIEN 1 OTKMtoYaroLLen cnocobHocTer (cm. 9.3.3.5.2).

Bo Bcex cnydasix CKOpOCTb ONEPUPOBAHNSA JOIDKEH BblibMpaTh N3roTOBUTENb.

WcnbiTaHnss  cnegyer  cuMtatb  YAOBMNETBOPUTENbHBIMKM, E€CNU  3HAYeHWUs,
3aUMKCUPOBaHHBIE B MPOTOKOMNE UCTbITAHUA, OTNNYAKOTCS OT 3alaHHbIX NULWb B Npeaenax
CrnefyroLLX [OMYCKOB:

- N0 TOKY - 5 %;

- N0 HaNpPsKeHUo - 5 %.

UcnbiTanust fomkHbl BbiTb NpoBefEHbl Ha KOHTaKTOPe UMK NyckaTterne B yCroBusX,
cootBeTcTByrOlWLMX B.2.21 n B.2.2.2, metogamn, ecrnu ymectHo, no B.2.2.3, 3a
WCKMIOYEHMEM 3anpeLLeHUst 3aMeHbl KOHTaKTOB.

Ecnn KOHTaKTOp, BXOASALMIA B COCTaB MycKaTens, ye BblaepXan 3KBMBareHTHoe
nernbITaHMe, nyckatens MOXHO MOBTOPHO HE UCTBITLIBATD.

B.3.2 TpebyeMble pe3ynbTaTthbl

Mocne ucnbITaHWsi KOHTaKTOp WMWM nyckaTenb LOMKEeH oTBevaTb TpeGoBaHMSaM K
pabounm ycnoeusaM no 9.3.6.2 npu TemnepaTtype OKpyxalolen cpeibl U BblaepKunsaTb
UCMbITaTeNbHOE HanpskeHne ANs NpoBepkM u3onaumm cornacHo 4) b) 8.3.3.4.1
IEC 60947-1, NpUNOxXeHHOE TONbKO:

- Mexay BCEMMW MOSCaMU, COELUHEHHbIMM BMECTE, U KOPNYyCOM KOHTaKTopa umm
nyckartens;

- MexXay KaxabIM M3 MOMOCOB M OCTarnbHbIMM MOMOCAMK, COEAWHEHHbIMU C
KOPMYCOM KOHTaKTopa Win nyckaTensi.

B.3.3 CratuctMueckuin aHanus pe3ynbTaToB WCMbITAHUS KOHTAKTOPOB WIU
nyckarenemn

MexaHnyeckas W3HOCOCTOMKOCTb KOHCTPYKLMM KOHTakTopa WM nyckaTens
yCTaHaBNMBAaETCA W3roTOBUTENEM UM NPOBEPSIETCA NyTEM CTaTUCTMYECKOro aHanusa
pesynbTatoB AAHHOrO UCMbITaHus. [lpy 3TOM npoOBOAAT OAHO U3 TPEX WCTbITaHWUN,
onucaHHbIXx Hwke B B.3.3.1-B.3.3.3, BbiOpaHHOe wusrotoBuTeneM, kak HaubGonee
NPUrogHOE B Ka&XAOM KOHKPETHOM Crlyvae, Hanpumep B 3aBUCMMOCTM OT MITaHUPYEMOro
o6bema NpPoM3BOACTBA UMM COOTBETCTBEHHO YCIIOBHOMY TEMNSIOBOMY TOKY.

[ns KOHTaKTOpOB MMM MyckaTenen, M3roTaBnNMBaeMblX B MasnbiX KONMUYECTBaXx,
nenbiranma no B.3.3.1 n B.3.3.2 HenpuMeHuMBbI.

OpHako KOHTaKkTopam Unu nyckaTensiM, U3roTaBnMBaeMbIM B ManbiX KONMYECTBax m
oTnuyarowmMcs OT 6a30BOM KOHCTPYKUMU TONMbKO W3MEHeHusMU aeTanen (1. e. Ges
CYLWECTBEHHbIX W3MEHEHWIN KOHCTPYKLUMWM), HE OKasbiBaIOWMMW 3aMETHOro BMUSHUA Ha
XapaKTepuCTUKU  U3AENUS,  U3FOTOBUTENb  MOXET  Ha3HAuUTb  MEXaHUYECKYHD
WN3HOCOCTOMKOCTb Ha OCHOBaHWM OnbiTa 3KCMnyaTtauMm aHanormyHbIX KOHCTPYKLMNA,
aHanusa CBOWCTB MarepuarioB M T. M. U Ha OCHOBE aHanusa pe3ynbTaToB MCMbITaHUA
annaparoB KPYNHOCEPUAHOIO NPOMN3BOACTBA TOW ke 6a30BOM KOHCTPYKLMM.

MpumeyaHue — ITO UCMbITAHUE He MpegHA3HAYaEeTCsl ANl KOHTPONSA KaXAOW MapTuu wunu B
Ka4yecTBe NPUEMOYHOTO AN NoTpebuTens.
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B.3.3.1 OgHocTyneHuyaToe ucnbiTaHWe BOCbMU KOHTakTopoB/nyckarenemn

Bocemb KOHTakTOpOB/MyckaTenen WCMbITbIBAOT Ha 3afaHHY0 KOMMYTAUMOHHYH
W3HOCOCTONKOCTb.

UcnbiTaHne cuMTaroT NonoXUTENBbHBLIM, ECIM YMCIIO OTKa3oB He Bonee AByX.

B.3.3.2 IByxcTyneH4YaToe ucnbITaHMe TPeX KOHTaKToOpoB/nycKkaTenemn

Tpu KoOHTakTOpa/MyckaTensi WCMbITbIBAtOT Ha  3adaHHYl  KOMMYTaLMOHHYHO
M3HOCOCTONKOCTb.

UcnbiTaHe cUnTatoT NONOXKUTENBHLIM, ECIW OTKa30B HET, U OTpULATENbHLIM, ECIN
oTkasoe 6Gonblie oaHoro. B crnyyae ofgHOro oTkasa WCMbITAHUKO Ha Ha3HaYeHHYH
KOMMYTaLMOHHYH N3HOCOCTOMKOCTL NMOABEPratoT TpU LOMNOMNHUTENBHbIX 0bpa3ua.

UcnbiTaHne cyMTaroT MONOXUTENbHLIM MPU  OTCYTCTBUM OTKA30B BO BTOPON
BbIOOpKe 1 oTpULaTerNbHbIM, ECMM YMCIO OTKA30B B ABYX Bbibopkax asa unu bonee.

B.3.3.3 Opyrue metoapbl

MoryT ucnonb3oBaTbCs Takke Apyrne metonbl, npueefeHHsie B IEC 60410 [4].
MakcmmarnbHbIM NpUeMNeMbIA YPOBEHb kadecTBa AomKeH ObiTb 10 %. BbibpaHHbIA MeToq,
crneayeT ykasblBaTb B MPOTOKOME UCTbITaHUNA.

MpumeyaHune — OB6a WUCNLITAHMSI: OAHOCTYNEHYaTOEe BOCBMU KOHTaKTOpoOB/nMyckaTtenein wu
ABYXCTYMNeH4YaToe Tpex KOHTakTopos/myckaTtenen - npuseaeHsl B IEC 60410 (tabnuubl X-C-2 u X-D-2) [4].
3Tu aBa ucnbiTaHUs Obinu BbIOPAHbI KAK OCHOBAHHLIE HA MCMBLITAHUAX OTPAHUYEHHOTO YUCNAa KOHTaKTOPOB
WM nyckartenen ¢ NpakTM4eckn 04MHAKOBLIMU CTAaTUCTUHECKMMMN XapaKTepUCTUKamu (NpMemMnemMslii yposeHb
kadectsa 10 %).

B.4 KoopauHauusi No TOKY nepeceyeHUss Mexay nyckaTenieM U cBs3aHHbIM C
Hum Y3K3

B.4.1 O6wme nonoxeHus n onpeneneHus
B.4.1.1 OBwme nonoxeHuns
HacTosllee npunoxeHWe ycCTaHaBNMBaeT pasfvuyHble MEeTOAbl  MPOBEPKU

XapaKTEPUCTMKN MycKkaTenem m cBaAsaHHbIX C HUMKM Y3K3 npu Tokax HWKe M Bbilwe

nepeceyeHns VX COOTBETCTBYHOLUMX BPEMS-TOKOBbLIX XapakTePUCTUK, NPeacTaBnseMbIxX
narotouTenamu nyckatenen n Y3K3, n npu COOTBETCTBYHOLUMX TUMNAx KOOpAMHaLMN
cornacHo 8.2.5.1.

KoopauHaumsa no Toky nepeceveHust Mexay nyckatenem n Y3K3 moxeT ObiTb
nposepeHa nmMbo MpsMbIM METOLOM CreumanbHeiM KcnbiTaHvem no B.4.2, nmbo, ans
KoOpAMHaUMM Tuna 2, KOCBEHHbIM METOAOM cornacHo B.4.5.

B.4.1.2 TepMuHbI 1 onpepeneHus
B.4.1.2.1 TOK nepeceueHuns /co (crossover current). TOK, COOTBETCTBYIOLLMI TOYKE

nepeceyeHUss CPeHMX Un onyGrMKoBaHHbIX KPUBLIX, NMPEACTABNSIOLLMX BPEMSA-TOKOBbLIE
XapaKTepuCTMKKN pene neperpysku 1 Y3K3 cooTBETCTBEHHO.
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MpumeyaHne - CpegHue — 3TO KPUBbLIE, COOTBETCTBYIOLUME CPEAHUM apUEMETUYECKUM
3HAUEHWAM, PAacCYMTaHHbIM W3 AOMYCKOB Ha BPEMS-TOKOBbIE XapakTEPUCTUKW, NpeACTaBreHHble
U3roTOBUTENEM.

B.4.1.2.2 UcnbiTaTenbHbIn Tok /cd (test current): McnbiraTtensHeii ToK, GonbLUWIA,
yeM Ico, 0BO03HAYEHHbIN W3rOTOBUTENIEM W TMPOBEPEHHBIN B COOTBETCTBUM C
Tpebosarusamum Tabnumuel B.2.

B.4.1.2.3 BpeMms-TokOBasi XapaKTepuUCTUKa Neperpy3oyHoM CrnocoGHOCTU
KOHTakTopoB/nyckarenewn (time-current characteristic capability of contactors/starters):
Mpacdbrk TOka KOHTakTOpa/myckaTens, KOTOPbIA OH CrnocobeH BbiaepxaTe B PyHKUMU
BPEMEHM.

B.4.2 YcnoBusi npoBeAeHUA UCMbITAHUM MO NPOBEpPKe KOOPpAMHALMUU MO TOKY
nepeceyeHUss NPsIMbIM METOAOM

Myckarenb n ceaszaHHoe ¢ HAM Y3K3 nomkHbl ObITh YCTAHOBMNEHBI U COEAUHEHBI KaK
npyv HopManbHOW 3Kkcnnyatauuu. Bce ucnbiTaHus [JoMmkHbl ObiTb  BbINOMHEHB! K3
XONOAHOro COCTOAHMUS.

B.4.3 UcnbiTaTenbHbie TOKU U UCTIbITATENbHbIE Lenu

UcnbiTatensHas uenb fomkHa cooTeeTcTBoBaTh 8.3.3.5.2 IEC 60947-1 mcknovasn
TO, YTO KonebaTenbHOe NEepexofHOe HanpPshKeHWe He LOMKHO KOpPeKkTUpoBaTbCH. TOKM
MPW UCMbITAHUN AOMKHBI BbITb:

0] 0,75 s (C AONYCKOM MUHYC 5 %);
(i) (i) 1,25 Ico (c gonyckom nntoc 5 %).

KoadbpmumeHT MOLWHOCTN  UCMbITAaTeNbHOW LEenn AOMKEH COOTBETCTBOBATb
Tabnuue 7. OAna Hebombwmx pene, UMEWMX BbICOKOE aKTUBHOE COMPOTUBIEHME,
LOMKHBI, Kak MpaBuio, MCMonb30BaTbCA WHAYKTUBHOCTM ANS HaMOOMbLUEro CHWKEHWN
KoathduumeHTa MOLWHOCTW. BoccTaHaenuBarLeecs HanpsbkeHne AOJHKHO COCTaBnsTb
1,05 HomuHarnbHoro pabo4vero HanPsXXeHUs.

Cnegyet wucnonbsoeate Y3K3 no 8.2.5.1, no HOMMHanNbHBIM napameTpam wu
XapaKkTepmCTUKamM OHO AOIPKHO cooTBeTCTBOBaTh 9.3.4.2.

Ecnn kKOMMYTaLMOHHOE YCTPOMCTBO - KOHTaKTOP, €ro KaTyluka A40ShKHa NUTaTbCs oT
OTAENBHOrO MCTOYHUKA MPY HOMVHANBHOM MUTAIOLEM HaMNPSHKEHWN YNPaBEHNUS KaTyLLIKn
KOHTaKTOpa W COEAUHATBLCSA Tak, YTODObl KOHTakTOp PasoMKHyricsl, koraa cpabotaeTt pene
neperpysku.

B.4.4 MeToauka ucnbiTaHUs U NONy4YyaeMble pe3ynbTaTtbl

B.4.4.1 Metoauka ucnbiTaHns

Mpn 3amkHyTbIX nyckatene u Y3K3 ucnbiratenbHble TOKW, ykasaHHble B B.4.3,
AOIMKHBbI  BKMIOYaTbCA OTAErMbHBIM KOMMYTaLMOHHBIM annapatoM. B kaxgoMm cnydae
UCMbITYyEMble  YCTPOWCTBA [AOMKHbI  HAaxOAUTLCA MNPU  KOMHaTHOW  Temneparype.

Mocne «kaxporo wucnbiTaHWA HeobxoaMMo oOcMoTpeTb Y3K3, ecnm  Heobxogumo,
BO3BPATUTL pene neperpyskm W pacuenutenls aBTOMATUYECKOro BbIKMKOYaTENA B
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NCXOAHOE MONoXeHne UM 3amMeHnUTb BCe NnaBKne npenoxpaHnTenn, ecrim XoTs Obl 0auH
13 HMUX pacnnaBuUncs.

B.4.4.2 Pe3ynbTarbl, KOTOpble HEO6XO0AUMO NONYUYNTL

Mocne vcnbiTaHus Npu MeHblieM Toke (i) no B.4.3 Y3K3 He gomkeH cpaboTaTs, a
pene neperpyskun (pacuenutens) Ao/mkHO cpaboTaTb, YTOObI Pa3oMKHYTh nyckatens. He
LOMKHO ObITb MOBPEXAEHWIN NycKaTens.

Mocne ucnbiTaHns npyu Gonbwem Toke (i) no B.4.3 Y3K3 pomkeH cpaboTatb
paHblwe nyckatens. [lyckatens pomkeH oTteBevats ycnosusm 9.3.42.3 pns Tuna
KOOPAWHALMK, YKa3aHHOrO N3roTOBUTENEM.

B.4.5 NpoBepka koopaUHaLMKM MOTOKY NEPECeYEeHUss KOCBEHHbIM METOOOM

KocBeHHbIM METOZ COCTOMT B MPOBEpPKe Ha rpaduke (cm. pucyHok B.1) ycnosuia
cobroAeHNs KOOPLAMHALMM MO TOKY NepeceYveHns:

- BPEMS-TOKOBAs XapaKkTepuUCTMKa perne neperpysku (pacuenuTens) n3 XOnogHoro
COCTOSIHUS, MPEeACTaBNeHHas U3roTOBUTENEM, AOITKHA yKa3blBaTb, Kak BPEMSI OTKIHOYEHUS
N3MeHseTCs B (hyHKUMM TOKa A0 BENUYMHBI MO KpamHen Mepe le; 3Ta KpuvBas LOrkHa
pacnonaraTbCsi HUKe BPEMSA-TOKOBOW xapaktepunctukm Y3K3 ao /e

- leg NyckaTens, ncnbitaHHoro no B.4.5.1, 6onbLue, Yem /e,

- BPEMSA-TOKOBAS Neperpy3oyHas XxapakTeprcTrka KOHTakTopa, UCMbITaHHOrO Mo

B.4.5.1 Vcnbitanme npu g no 9.3.4.1 co crneyowmm JONOMHEHNEM.
MeTofrka UCMbITaHWUSA: KOHTaKTop UMK nyckaTenb AOIMKEH BKMHOYaTb W OTKNHOYaTb
ucnbiTaTernbHbIA TOK (leq) B TeYEeHUEe pabounx LMKNOB, ykasaHHbIx B Tabnuuye B.2. 370

BbINOSHAETCA Npu oTcyTcTBMM Y3K3 B Ccxeme.

Tabnuuya B.2 — Ycnosust ucnbitaHni

Bpemsa Bpema Yucno uuknos
npoTeKaHus obecrounBaHus, || onepupoBaHns
Ur/Ue Cos @ TOKa (CM. c
npumevanue 2),
c
led 1,05 Cwm. 0,05 CM. npumeyaHue 3
npumeyaxve 1 3

MpumevaHue

1 KoadpcpuumeHT MoLHOCTM AomKeH BbiTb BbIGpaH B cOOTBETCTBUM C Tabnuuen 16 IEC 60947-1).

2 Bpemsi moxeT GbiTb MeHee 0,05 c, eCnM KOHTaKTbl YCNEBAKOT YCTAHOBUTLCSA JOMDKHbIM 0Gpa3om
nepej nocneayowyumM pa3mMbikaHMEM.

3 Cm. Tabnuuy 8.

MoBeaeHe KOHTaKTOPOB U NyckaTenen BO BPEMS W1 MOCIE UCTILITAHWIA NPU TOKE log:

a) B TEYeHMe WUCMbITAaHWA HE [AOMKHO MNPOUCXOAUTb HU  MOCTOSIHHOMO
Ayroo6pasoBaHus, HW MepekpbITUA MeXAy MOoMcamy, HW MeperopaHna nnasBKoro
aneMeHTa B Lienun 3asemneHns (cm. 9.3.4.1.2), HM ceBapyBaHUs KOHTaKTOB,
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b) nocne ucnbiTaHus:

1) KOHTaKTbl [AO/MKHbl (DYHKUMOHMPOBATb MNPaBU/IbHO, KOrAa KOHTaKTop WM
nyckatenb NepeknioyaT COOTBETCTBYIOLMM METOAOM YNpaBieHus;

2) 9/1eKTPOM30MALMOHHbIE CBOICTBA KOHTAKTOPOB W MyckaTeneii npoBepsioT

UCMbITAHUSAAMU  3/1IEKTPOU30NALNOHHBIX CBOWCTB KOHTakTOpa WaM nyckaTens, WCMnofb3ys
npakTU4yeckn CUHycouAanbHOe WCMbiTaTeNlbHOE HanpshKeHne [ABOWHOIO0  3Ha4veHus
HOMMHasIbHOro pabouero HanpsbkeHusi Ue, nCnonb30BaBLUErOCA NpU UCMbITaHWM Ha /cd ¢
MUHUMYMOM 1000 B. VicnbiTaTenbHOE HanpskeHne A0/MKHO ObiTb NPUIOXKEHO B TeyeHue
60 ¢, kKak ykazaHo B nepeuncnenun 2) c) i)y n 2) c) ) 8.3.3.4.1 IEC 60947-1.

B.4.5.2 Bpewms-TokoBas XapakrepucTuka neperpy3oyHoli CnocobHoCcTU
KOHTakTopoB/nyckaTesnen

XapaktepucTuka BblaeTCs WU3roToBMTENIEM M OCHOBaHa Ha MEeTOAMKE WCMbITaHus,
U3N0XEHHON B 9.3.5, HO NPU TakMx coYeTaHWsAX TOKOB Meperpyskn 1 NpoAo/HKUTENbHOCTH,
YTOObI MONYYUTb XapakTepucTUKy no kpaliHeli mepe A0 /co, B ONONHeHMe K 8.2.4.4.

JTa xapakTepucTvka AeicTBMTENbHA A1 TOKOB Meperpysku KOoHTaktopa npuv
KOMHaTHo Temneparype. MwuHuMasibHas NPOAO/KUTENBHOCTb oX/TaXAeHus,
Tpebywwasaca A1 KOHTakTopa Mexay ABYMS TakuMy WUCMbITAHUAMWU Ha neperpysky,
[O/MKHa ObITb yKasaHa U3roToBUTENEM.

nospexaexus

PucyHok B.1 - Tpumepbl BPEMA-TOKOBbIX NEPErpy304HbIX XapakTepucTuk
a- CpefHsAs BpemA-TOKOBasA XapakTepucTuka pesie neperpyskn 13 Xono4HOro COCTOAHUS;
b - Bpems-TokoBas xapakTepucTuka neperpy3oyHoii CnocobHOCTM KOHTakTopa

PucyHok B.1a - KoopguHaums c niaBkum npegoxpaHutenem

PucyHok B.1b —KoopavHauumsa ¢ aBTomaTyeckuM BblK/loHarenem
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PucyHok B.1 - Tpumepbl BpeMA-TOKOBbIX Neperpy3oyHbiX XapakTepucTuk

a - CpeaHAsa BpeMA-TOKOBas XapakTepuctuka penie neperpyskm ¢ Xxoso4HOro CoCtosHmnA
b - BpPeEMATOKOBaA XapakTepuctuka yCTOVI‘WIBOCTVI KOHTaKTOpa
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MpunoxexHune C
(MHOpMaLMOHHOE)

Bonpockbl, N0 KOTOPLIM AOJMKHO ObITh 3aKNMIOYEHO CornalleHue

Mexay U3rotoButesieM u nonb3oBarenem

MNMpumMmeyvyaHune — [Ansa HACTOALLErO NPUNOXXEHUS:
- TEPMHUH «CornaweHue» ncnonb3yeTcs B O4E€Hb LLMPOKOM CMbICHE;
- TEPMUH «NONb3OBaTENbY» BKMIOYAET UCTbITATENbHbIE CTAHLIMW.
MpumenseTcs npunoxenue J IEC 60947-1 co cnefyowmmm AONOMHEHNAMU.

Hopme nyHkTa unu
noAnyHKTa aToro

Bonpoc

cTaHaapra
[JononHuTernbHble TpeGoBaHUA K NyckaTensm Ha ABa HanpasneHus

1123 BPALUEHWUS MPU  MOBTOPHO-KPATKOBPEMEHHBIX  BKIOMEHUSIX U
TOPMOXKEHWUWN MPOTUBOTOKOM

5343 3alpTa oT neperpysok Myckateneil B MOBTOPHO-KPATKOBPEMEHHOM

MpuMedaHue

pexume

53553

Maysa Mexay aByMs nocnepoeartenbHbLIMU nyckamu
aBTOTPaHCHOPMATOPHLIX MycKaTenenh NpoAoIPKUTENBHOCTLIO Bonee
15¢c

54

O6nacTv NMpUMMEHEHUs, OTIIMYaKWMECS OT KaTeropur NpUMeEHeHNs
no tabnuue 1

572

Ocoboe npuMeHeHne MakcuManbHbIX pene unu pacuenvTenein Toka
MFHOBEHHOrO [OEWCTBAS WU pene W pacuenurenen  TUMoB,
OTNINYAIOLLMXCS OT NepPeYUCTEHHbIX B nepevncneHuu ) 5.7.2

573

3awuTa uenu potopa B peoCTaTHOM POTOPHOM MNyckaTtene

573

3awmuta  aBTOTpaHcopMatopa B aBTOTPaHCHOPMATOPHOM
nyckarene

575

[onyckn noO BPEMS-TOKOBbIM XapakTepucTukam pene neperpysku
(yKasaHHbIEe U3rotToBUTENEM)

592

XapaKTepuCTUKM YCTPONCTB ANA aBTOMAaTMYECKOTO PerynmpoBaHvs
YCKOpEeHUst

5.10; 5.12

Xapaktep 1 paamepbl COEAUHUTESbHBIX CBA3EW:
a) mexay aBToTpaHcdopMaTopHbIM nyckarenem 7]
aBTOTPaHC(OPMaTOpPOM, MOCTABNSAEMbIM OTAEMBHO;
b) Mexay peocTtaTHbIM pPOTOPHbLIM MyckaTenem 1 CONpOTUBNEHUSMMU,
NoCTaBnNseMbIMU OTAENBHO.

CornawieHus AOMKHbI 3aknouaTh M3rOTOBUTEMNb MyckaTens u
n3rotoButenb  TpaHcdopmaropa  vnmM  CONPOTUBMEHWNW, MO
ofbcToaTenscTeam

82273

90

HomuHanbHble  xapakTepucTMkm OBMOTOK CO  crieyuanbHbIMU
HOMUWHaNamu (ykasbiBaloTCa U3rotoBuUTenem)
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OkoHyaHue mabnuupsi

Hopme nyHkTa unu
noAnyHKTa 3Toro

Bonpoc

cTaHaapTa
MpoBepka yCnoBUIA BKMOYEHWUS MPWU WUCTIbITAHUM Ha BKIIOYEHME W
Tabnuua 7 OTKIOYEHME (C cornacusa U3roToBUTeNs)
3HayeHne OXMAAEeMOro Toka «» MPU UCMLITAHWSAX Ha YCIOBHbIA TOK
Tabrvua 13 KOPOTKOrO 3aMblKaHWs annapaTos /e >C 1600 A.
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Mpunoxexnue D
(0653amenbHO)

Tpe6oBaHUs K BCOMOraresisHOMy KOHTaKTy, CBA3aHHOMY C CUSIOBbIM KOHTaKTOM
(3epkanbHbIN KOHTAKT)

D.1 ObnacTb NpUMEeHeHusi U Lenb
D.1.1 ObnacTb npUMeHeHus

Hacrosilee npunoxeHne pacnpocTpaHAETCsS Ha BCMoOMoraTenbHble KOHTaKTbl,
MEXaHN4YeCKn CONOKMPOBaHHBIE C CUMOBBLIMW KOHTaKTaMKM KOHTaKTopa U 06o3HauyaemMble
KaKk 3epkarbHble KOHTaKTbl BO U3bexaHne nyTaHuubl C MexaHW4ecku cHnokMpoBaHHbLIMU
KOHTaKTHbIMW 3NeMeHTaMu, KoTopble paccmatpueaeT npunoxeHune L IEC 60947-5-1.
OpHako 3TO He WCKMIoYaeT COOTBETCTBUS [aHHOMO BCMOMOraTeflbHOrO KOHTakTa Kak
TpeboBaHUsIM, NPeAbABNSEMbIM K 3epKafibHOMY KOHTaKTy, Tak W TpeboBaHusM K
MexaHn4Yeckn CONMOKMPOBaAHHOMY KOHTaKTy cornacHo npunoxenus L IEC 60947-5-1.

MpumevaHue

1 TWnNMYHLIM Ha3Ha4YeHWEeM 3epKamnbHbIX KOHTAKTOB SABMAETCA HanMuue B CXEMEe YNpaBheHus
MaLLUUHHbIM 060pYyA0BaHUEM BbICOKOHAEXHOTO MOHUTOPUHIA COCTOSHUA KOHTakTopa. OfHaKO 3epKaribHbli
KOHTaKT He CreyeT paccMaTpuBaTb UCKIIOUYMTENLHO Kak CpeacTBo ob6ecneyeHuns 6e3onacHocTy.

2 3epkanbHble KOHTaKTbl MpEeXae BCEero paccMaTpuBaloTCA Kak abconioTHO OesonacHbie,
NPUHYAUTENBHOTO AENCTBUS, CONOKMPOBaHHbIE U HENOCPEACTBEHHO NPUBOAUMbIE B AENCTBUE.

D.1.2 Uenb

Llensto HacTosiwero npunoxeHus senaetca  obecrneyeHne  [ONONHUTENbHBbIX
TEXHWYECKUX YCMOBUA (TEPMUHBI U OMPeAEeneHUs K HUM, TexHudeckne TpebosaHns w
ucnbITaHWs!) Ana onpegeneHvs TpeboBaHWM K XapakTepucTukam, MapKUpoBKe W
paboToCnoCOBHOCTN 3epKaribHOro KOHTakTa.

D.2 TepMUHbI C COOTBETCTBYIOWMMU ONpeaerieHuAMm

B HacTodwem  NpuUnoxeHWn  UCMONb3YT  crneayiowme  TepMUHbl  C
COOTBETCTBYHOLLMMMW ONPeAeneHUAMM:

D.2.1 3epkanbHbIA KOHTaKT (mirror contact)) HopmanbHO  3aMKHyTbIA
BCTIOMOraTernbHbIA KOHTaKT, KOTOPbIA HE MOXET HaxOAWUTbCSl B 3aMKHYTOM MONOXEHUN
OAHOBPEMEHHO C Pa3OMKHYTbIM rMTaBHbIM KOHTaKTOM COMMacHoO yCrioBuaM, onpeaenseMbiM
pasgenom D.7.

MpumeyaHue — B OAHOM KOHTAKTOpPE MOXET GbiTb HECKOSLKO 3epKanbHbIX KOHTAKTOB.
D.3 Xapakrepuctukm

Bce 3epkanbHble KOHTaKTbl AOSMKHLI OTBEYATH COOTBETCTBYHOLUMM TPeGoBaHMsAM,
MPUBEAEHHBIM B HACTOSALLEM CTaHAapTe.

D.4 Nucpopmaumn o6 usaenum no pasgeny 6 co cneayroWmUM AONOSTHEHNUEM.
3epkarnbHble KOHTaKTbl AOMMKHbI ObIiTb 4€TKO NASHTUDULIMPOBaHDI:

- Ha CaMOM KOHTaKTope; 1nu
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- B LOKYMEHTaLWN N3rOTOBUTENS, UMK

- oba cnyvas.

Ons naeHTUUKaAUMM 3epKanbHOrO KOHTaKTa MOXET WCMONb30BaTbCA CUMMBON,
nokasaHHbIA Ha pucyHke D.1.

PucyHok D.1 — 3epkansHblId KOHTaKT
D.5 YcnoBus HopMarnbHOM 3KCrslyaTauuu, MOHTaXa U TpaHCNopTUPOBaHUs
JononHuteneHble TpeboBaHWsA OTCYTCTBYHOT.

D.6 TpeboBaHMA K KOHCTPYKUMM M pabotocnocobHocTu no pasgeny 8 co
CreayoLmUM AOMNOMHEHNEM.

Ecrm xota 6bl OAWH M3 rnaBHbIX KOHTaKTOB 3aMKHYT, 3epKalbHble KOHTaKTbl
LOMKHbI BbITh Pa30OMKHYTbI.

MpumeyaHne — PekoMeHAYyeTCsi CAMOKOHTPOSb LIENU 3ePKanbHOrO KOHTaKTa.

D.7 UcnbiTaHuA

D.7.1 O6wue nonoxeHus No pasgeny 9 co crneayoWmM AONOMHEHUEM.
[orkHbl BbITb NpoBeaeHb! ncnbiTaHns no D.7.2 u D.7.3.

D.7.2 UcnbiTaHns HOBbIX 06pa3uoB

Ona kaxporo 3epkanbHOro KOHTakTa AOSMKHO ObiTb MPOBEAEHO uUChbITaHue m-
06pasLoB, rAe M- YACIO MMaBHbIX KOHTaKTOB.

UcnbiTaHua npoBoasT Ha HOBbIX 06pasuax B YACTOM COCTOSHUW.

MeToauka nenbiTaHUs:

a) [na vMuTauMn CBapvBaHWS KOHTAKTOB B OAHOM M3 rMaBHbIX MOMKOCOB OAWH
NaBHbIN KOHTaKT YAEPXKMBAOT B 3aMKHYTOM MOJNIOXEHUW, Hanpumep nyTem ceBapusaHus
WU CKNEeVBaHWS KaxKAoW KOHTaKTHOW TOYKM (T. €. B KOHTakTe C ABOMHbIM pPa3pbiBOM
CBapvBaHWE MPOBOAAT B [BYX KOHTaKTHbIX TOYkax). TOMLWIMHA CBapKW UMW CKNEVKU He
DOJDKHa 3HAYMTENBbHO MEHATb PaCCTOsHUE MEXAY KOHTaKTaMu, UCTONb3OBaHHbIN METon
LOmKkeH ObITb yKa3aH B MPOTOKOME UCTIbITAHWN.

b1) Mpn obecToyeHHON paboyen KaTyLLKe K 3epKanbHOMY KOHTaKTy MpUKnaabiBatoT
ncnbiTatenbHbI UMNYNbLC 2,5 KB (Ha yposHe Mops). MNpu MHOW BbICOTE Hag ypOBHEM MOpPS
(cm. Tabnuuy D.1) pomkHa ObITb BbINMONMHEHA KOPPEKTUPOBKa No pacyetam Tabnuupel 12
IEC 60947-1. He goimkHO BbITb paspyLumMTernbHbIX pa3psgos.
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Tabnmua D.1 — WcenbiTaTenbHOE HampsikeHWe B 3aBUCMMOCTU OT BbICOTbl Haj
ypOBHEM MOpS

YpoBeHb
Mops 200 m 500 m 1000 m 2000 m
2,5kB 2,37 kB 2,37 kB 2,29 kB 2,12 kB
MpumeyvyaHue - [aHHbIM UCMbITAHWEM FapaHTUPYETC MUHUManbHbIM 3a3op 0,5 MM B
cooTeeTcTBuUM ¢ IEC 60664-1 (pucyHku A.1-A.3) [5], u3 kotoporo B3saTa Tabnuua 13 IEC 60947-1.

b2) B kauecTBe anbTepHaTuBbl nepeuncneHnto 1) npu obectoueHHom pabouen
KaTyLlke HEenocpefCTBEeHHO MNPOBOAAT 3aMep pacTBoOpa KOHTaKTOB, OH HE [OIDKeH
npesbiwate 0,5 MM. B cnyvyae Heckonbkux nocnefoBaTesibHbIX KOHTAKTOB CYMMAapHbIN
KOHTaKTHbIN 3a30p A0mkeH ObITh cBbiwe 0,5 MMm.

MocnepoBaTeneHOCTU B nepevncnerHnsax a) n b) (1) nnn 2)) noeTopatoT Ha HOBbIX
obpasLax Ans Kaxzoro rnaeHoro KOHTakTa, CBapeHHOro NocneAoBaTenbHO.

D.7.3 MpoBepka nocne MUCNbLITAHUA Ha YCMOBHYK paGoTOCNOCOGHOCTL B
ycrnoBusix 3Kcnnyarauuu (cornacHo tabnuue 10)

Mo OKOHYaAHUM WUCMbITAHUIA Ha YCNOBHy paboTocnocobHOCTb B YCNOBUSIX
skcnnyaTtaumm cornacHo 9.3.3.6 cnegyeT NPOBECTM MPOBEPKY TOrO, YTO 3epKarbHbIM
KOHTaKT BblJEPKUBAET CBOE HOMUHArIbHOE HanpsbkeHue Mo usonsuum Ui, ecnu karylka
HaxOAWUTCS NoA Harpy3Koun.
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MpunoxeHue E
(uHgbopmayuoHHoe)

HomuHanbHble paboune TOKU U HOMUHAJIbHBLIE Pabouyne MOWHOCTH
KOMMYTaLMOHHbLIX annapaToB AfiA 3feKTpoaBurarenei

E.1 O6wue nonoxeHns

MpvBepeHHble B Tabnvue E.1 3HauyeHVs SABNSIOTCA PEKOMEHAyeMbIMW  ANS
B3aMMOCBSI3W MEXAY HOMUHANbHbIMW PabounMm TOKaMW U HOMUHanNbHbIMKM patounmMm
MowHocTamu. Ux cnegyeT yuutbiBaTh B MHOPMaLMKU MO U3AENMsaM, NPeAoCTaBnsieMon
notpebutensam.

MonoxeHnss HacToAWEro MPUNOXEHUA HAeWCTBUTENbHbI ANs BCEX BULOB
KOMMYTaLMOHHLIX annapaToB Arsi ANIEKTpoABUraTenen.

PUCYHKM rapMOHM3NPOBaHbl U SIBMSIKOTCA OCHOBOW WMHOPMaLMU MO U3AENUsM,
npeocTaBnsaeMon N3roTOBUTENEM.

3HaueHus, npvBefeHHble B Tabnuue E.1, SBRSAOTCA TUMWMYHBIMW HOMWHAIBbHBIMU
pabousMu TOKaMu ABUratened Ans  COOTBETCTBYHOLUMX HOMWHarbHbIX  paboumx
MOLLHOCTEMN.

Ecnv annapatbl COOTBETCTBYIOT 3TMM 3HAYEHUSIM, OHW AOIKHbI ObiTb CMOCOGHLI
KOMMYyTUpOBaTh GONBLUMHCTBO CYLLECTBYHOLLNX SNEKTpoABUraTenen.

JaHHbIMU 3HaYEeHUSIMU PEKOMEHAYETCS PYKOBOACTBOBATLCS MPU KOHCTPYUPOBaHUM
KOMMYTaUMOHHbIX annapaTos.

E.2 HoMMHanNbHbIE paboune MOWHOCTU U HOMUHANLHBbIE paboune ToKu

HomuHaneHas paboyas MOWHOCTb CBf3aHa C OTAENbHbIMW  HOMUHANLHLIMU
paboummMmn TokaMm NpY PasHbIX HanpsikeHusx cornacHo Tabnuuye E. 1.

OpueHTUPOBOYHbIE 3HAYEHVS HOMMHAaMbHBIX paboynMx TOKOB OMPeAeneHbl Ha
OCHOBE YEeTbIPEXTOSIIOCHOr0 ABUraTens ¢ KOPOTKO3aMKHyTbIM poTopom npu 400 B, 1500
MuH -1 1 50 'y, HomuHansHble paboyre Toku ANns ApYrix HanpsKeHUA paccuMTLIBaloOT Ha
ocHoBe 3Ha4yeHui npu 400 B.



Ta6nuua E.1 - HoMuHaNbHble paboyne MOLWHOCT U HOMUHA/bHbIE paboune Toku gBuratTenei

HomuHanLHas paGouas MOLYHOCTS

KBT a

0,06
0,09
0,12

0.18

0,25
0.37

0,55

0.75
11

15
18,5

n

o

7-12
10

15
20

25

110-120 B

A

4.4
6,4

8.4
12,0
13,0
19,2

30,4

44,0

56,0

84
108

136

200 B

2,5
3,7
4.8

6.9
7,8

11,0
175
25.3

32,2

4;3
62,1

78,2

208 B

2,4

35
4,6

6.6
7,5

10,6
16,7
24,2

30.8

46,2
59,4

74,8

OPUEHTUPOBOUHLIE 3HAYEHNA HOMUHANLHLX PAGOYNX TOKOB Npu

230 B 220-240 B
A A
0.35 —
0.52 —_
0,70
1,0 —
15 _
1,9
- 2,2
2.6 -

- 3,2
— 4,2
3.3 -
4,7 .
_ 6,0
- 6,8
6,3
8.5 —
- 9.6
11,3
15 —
- 15.2
20
— 22.0
— 28,0
27
38.0 —
- 42.0
54,0
51 —
61 _
68
MUWHCK

380-415 8
A

13
18
23

3,3
4,3

14,0
18,0

27,0
34,0

44

400 B
A
0,20
0,30
0,44
0,60

0.85
1,10

2,7

3,6
4,9
6,5
8,5

115

15,5

22.0

29
35

440-480 B
A

11
16

21

3.0
3,4

11,0
14,0

21,0
27,0

34

EBpasuniicknii coBeT No cTaHgapTv3aunm, MeTPOIOTU U cepTUdmKaymum

500 B
A
0.16
0.24
0.32
0.48

0.68
0,88

6,8

9,2

12,4

17.6

23
28

550-600 B
A

13

690 B

0,12
0,17
0,23
0,35
0,49
0,64

4,9

6,7

8,9

12,8

17
21

ST0¢-T-¥-.¥609 O3l L0041
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HomyHansHas pabosiast MOLLHOCTb OpUEHTNPOBOYHbIE 3HAYEHWSI HOMUHA/IbHBIX Paboymx TOKOB MpK
110-120 B 200 B 208 B 230 B 220-240 B 380-415 B 400 B 440-480 B 500 B 550-600 B 690 B
KBT a n.c.B
A A A A A A A A A A A
2 - - - - 72 - - 1 - 33 - 24
- 30 160 274 88 - 80 51 - 40 - 32 -
40 208 120 114 - 104 66 52 41
0 - - - - 96 - - 55 - v\ - 2
37 - - _ - 115 , - 66 - 53 _ 9
50 260 150 143 130 83 - 65 52
_ 00 - 177 169 — 154 103 — Vg4 - 62 -
45 - - 140 - - 80 - &4 - 47
55 169 - - 97 78 57
75 - 21 211 - 192 128 - 6B - 77 -
- 100 - 285 273 - 248 165 - 124 99 -
75 - - - - 230 - - 132 106 Vg4
0 - - - - 278 - - 160 - 128 _ B
- 125 - 359 343 - 312 208 - 156 - 125 -
110 . B . . 340 . . 195 . 156 . 113
- 150 - 414 396 - 360 240 - 180 - 144 -
132 - - - - 400 - - 230 - 184 - 134
200 B 552 528 - 480 320 - 240 - 192
150 —_ —_ —_ - - —_ -
160 487 - 280 224 162
185
_ 250 - _ - _ 604 403 _ 302 - 242 -
200 - _ _ —_ 609 - - 350 - 280 - 203
220
- 300 - _ - _ 722 482 _ 361 - 289 -
250 - - - - 748 - - 430 - 344 - 250
280
- 350 - - - - 828 560 - 414 - 336 -

- 400 - - - _ 954 636 - 477 - 382

ST0C-T-7-L¥609 D31 LOO
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HoMuHabHast paBoyas MOLLHOCTb

KBT a

315

335

355

375

400
425
450

475
500
530

560
600
630

670
710
750

800
850
900

950
1000

n.c.B

450

500

110-

120 B

A

200 B

A

B

OpWEeHTUPOBOYHbIE 3HAYEHUA HOMUHASIbHBIX pa60lw|x TOKOB npn

230 B
A
940

1061

1200

1478

1652

1844
2070

2 340

2 640

2910

220-240 B

A

1030

1180

a [pegnountaeMble HOMUHa/IbHBIE 3HaUYeHUs cornacHo M3AK 60072-1 (nepBuYHas nocrefoBaTeNbHOCTD).

b 3HaYeHWs TOKa ¥ 3HaYeHMs B SIOWAAMHBIX cunax cornacHo UL 508 (60 ).

98

co
CcD

380-415 B

A

786

400 B
A
540

610

690

850

950

1060
1190

1346

| 518

| 673

440-480 B

A

515

590

500 B
A
432

488

552

680

760

848
952

1076

1214

1339

550-600 B

A

412

472

690 B

313

354

400

493

551

615
690

780

880

970

GT0¢-T-¥-.¥609 O3l LOOU



FOCT IEC 60947-4-1-2015

MpunoxeHue F
(oBszaTenbHoe)

OneKTPOHHbLIE perie Neperpy3ky ¢ paciMPeHHbIMU (OYHKLUAMM

F.1 O6nacTtb npuMmeHeHus
F.1.1 O6wue nonoxeHus

MpumeHsieTca npunoxeHne T IEC 60947-1:2007, UsmeHeHne 1, cO cCnepyroLmmMu
LOMNOSTHEHVSIMUA.

F.2 TepMUHbI C COOTBETCTBYHOLWMUMU OnpeaereHUAMU

B  HacTosileM  MPWMNOXEHWW  WCMOMb3yKT  Crefyllme  TePMUHbI  C
COOTBETCTBYHOLUMMMN ONpPefEeneHNsaMU:

F.21 OnektpoHHOe pene neperpy3kM ¢ dyHKkumen obHapyxeHUA
adpcpepeHumnanbHoro Toka (electronic overload relay with ground/earth fault detection):
MHorononocHoe 9MneKTPOHHOE pene, koTopoe cpabaTbiBaeT, ecnvm CymMMa BEKTOpOB
TOKOB, MPOTEKaWMX B [NaBHOW LENW, MpeBbICUT YCTAHOBIIEHHOE 3HaueHue B
COOTBETCTBUM C yKa3aHHbIMKN TPEBOBaHUAMM.

Mpumeyanue - [anee no Tekcty "pene auddepeHumansHoro Toka".

F.2.2 OnekTpoHHOE pene neperpysku ¢ pyHKUMen OGHapYKeHNsA aCUMMeTpumn
ToKa (electronic overload relay with current imbalance detection). 3nekTpoHHoe pene
neperpysku, KoTopoe cpabaTbiBaeT B Crydae acvMMETPUM BeNUYMHbI TOKa B
COOTBETCTBUM C yKa3aHHbIMKN TPeBoBaHNAMM.

MpumevaHue — [lanee no TekcTy "pene acummeTpun Toka".

F.2.3 OnekTpoHHOe pene neperpysku ¢ pyHKUMen OGHapyxeHUss aCUMMeTPUmn
HanpsikeHus (electronic overload relay with voltage imbalance detection): 3nekTpoHHoe
perne neperpysku, KoTopoe cpabaTbiBaeT B Cryvyae acMMETPUN BESMYUHBI HAMPSXKEHWS B
COOTBETCTBUM C yKa3aHHbIMU TPEGOBaHUAMMU.

MpumeyaHue — flanee no TekcTy "pene acuMMETPUN HanpsprkeHus".

F.2.4 dneKkTpoHHOEe perne neperpy3ku ¢ (pyHKUMEen OOHapyxeHusi oOpaTHOro
BpaweHua a3 (electronic overload relay with phase reversal detection):
MHOronontocHoe  3MeKTPOHHOe  pernie  Neperpysky, KoTopoe cpabaTbiBaeT  npu
HeHagnexalle nocnefosBaTenbHOCT as Cco  CTOPOHblI MUTaHWs nyckatens B
COOTBETCTBUM C YKasaHHbIMW TpeBoBaHNAMM.

F.3 ®yHKUuM ynpaBneHus

F.3.1 O6wume nonoxeHus

MuHck
EBpas3suiickuin coBeT nNo cTaHaapTU3auum, MeTposiorm u ceptudukaumm
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Paboyasi nocriefoBaTenibHOCTL BPEMEHM, 3aMbIKaHWsi MPU BBOAE W BbIBOLE 411
NCTOMHWKE MUTAHWS W Lienn ynpaereHns, AOMKHbI ObITb OMMCaHbl B 3KCMIyaTaLyMoHHOM
[OOKYMEHTaLMN U3rOTOBUTENS.

DYHKUMS nepesanycka pene, AuanasoHbl W AOMYCTUMbIE Npedenbl BpemMeHwm,
ofHapyXeHVe cnaga HanpsikeHWs WM 3ajepxka nepeaanycka Mocne BOCCTAHOBMEHWS
HanpPsHKeHUs] AOMKHbl ObiTb TaKke YykasaHbl B 3KCMMyaTaUMOHHON 4OKYMEHTAaLMM
N3roToBUTENS.

MpumeyaHne — SNEKTPOHHbIE Pene C PaCLUMPEHHLIMU DYHKLMAMW MOTYT Taloke OTHOCUTLCS K
o6nacTu Apyrux HasHayeHUi, HanpuMep cUCTEMA YNpPaBNEHWs ABUraTenem, sawmTa ABUratens u T.4a.

F.3.2 Npepensbl cpabarbiBaHUA perie MUHUMarnbHOW MOIWHOCTH

Mpn cnage HanpspKeHUst B rMaBHOW LIENW HaMPSKEHUS 4O MUHUMASILHOMO YPOBHS
nnu Jo Hyns, cpaboTaeT pene:

a) €CNnN HanpsbkeHWe coxpaHsieTcst B npegenax T1 (BpeMs BbIKIHOYeHUs Ans
HeMoCPeACTBEHHON Mepesarpysku), TO pene 3awuTbl OT Neperpy3ok HanpasBuT KOMaHay
Lienun nyckaTens — «BOCCTaHOBUTL COCTOSIHUE BPALLEHUA»;

b) ecny HanpshkeHna coxpaHaeTca mexay T1 u T2 (BpeMa BbIKNOYEHUS ANS
nepesaanycka), To pene nepesarnycruTcs Ha MyCKOBYIO NOCNeA0BaTENbHOCTD;
c) eCrnM  HanpsbkeHWst coxpaHaeTca nocrne T2, TO pene He JOIMKHO

nepesarpy>KatbCs aBTOMaTUYECKU.

MapameTpbl T1 1 T2 MOXHO perynuposatb, npy T2 >T1.

[lonyck NoOporoBoro HampshKeHWs U NapameTpoB HACTPOWKW BPeMEHN A0SHKeH ObiTb
onpegeneH W3roToBUTENEM, HO OH He AomkeH npesbiwate +10 %. Ecnu 3HaveHve
ycTaBkn BpemeHun Oyaer Huxe 1 C, TO W3roTOBUTENb AOMKEH yKasaTb AOMYyCKW B
3KCMyaTaunMoHHOW JOKyMEHTaLmMM U3roTOBUTENS.

F.4 UcnbiTaHne yHKLMIA ynpaBneHus
WcnbiraHne dyHKUWMIA ynpaBneHns npoBoanTes cornacHo F.3, n kaxayto dyHKLmo
ynpaBneHnsi CNeayeT NPoBEPUTL, HE MeHee 3 pas.

Ans byHKUMIA nepesarnycka, BpeMsi 0OHapyXeHUs Crnaga HanpsKeHUs 1 3a4epPXKKu
nepesanycka HeoBxo4MMO NpoBepuTb cornacHo F.3.
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Mpunoxexnue G
(vHcpopMaLmOHHOE)

KoHTakTopbl kKaTeropuu npumeHeHust AC-1 ans gBuratesibHbIX Harpy3oK ¢
nonynpoBooHMKOBLIM ynpaBneHnem

KoHTakTopbl 4acTo MWCMoMb3ylT C  MNOMYNpPOBOAHWUKOBLIMW  KOHTpOMNepamu,
nyckaTtensaMin Wnv npuvBOAHBIMM MeXxaHu3Mamu. KOHTakTopbl TakMx HasHaueHWn He
npegHasHaueHbl AN KOMMyTauuuv ABUraTenbHbIX TOKOBbIX Harpy3ok Mpu CTabunbHOM
HanPsSPKEHNN CUCTEM.

Mx HaszHa4eHWe — NPOBOAMUTL TOKU CO CTOPOHbI NMUTaHMA NGO CO CTOPOHbBI HAarpy3kn
TaKNX KOHTPOJIEPOB M NMPeaoCTaBnATL BO3MOXHOCTb AN OTKIMOUEHUS KOHTponnepa oT
nuTaHua wunu Harpy3km B 0OECTOYEHHOM COCTOsHMW. Elle oaHvM HasHaveHuem
ABNAETCA LYHTUPOBaHWE KOHTponnepa, obblMHO C LENbo CHDKEHUS TennoBbIX NOTEPb
npu pasroHe. KOHTakTopbl TakUX Ha3Ha4YeHWA AOJKHbI MMETb Takoe YnpasneHue un
BNOKMPOBKY, KOTOPbIE UCKIHOYUIM Bbl MX 3aMbIKaHWE W pas3MbIKaHUe MPY TOKE Harpy3Kku.

CobntofeHne BblleyKa3aHHbIX YCNOBUA COOTBETCTBYET KaTeropum npuMeHeHus
koHTakTopoB AC-1.
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MpunoxeHune H
(obsasaTtenbHoOE)

MNpoueaypa onpeaeneHnsi XapakTepUcTUK 3NIEKTPOMEXaHNYECKMX KOHTaKTOPOB,
NpPUMeHsieMbIX afst o6ecneyeHns PyHKLUMOHaNbLHON 6e30nacHoOCTH

H.1 O6wwme nonoxeHus
H.1.1 BBegeHue

I'Ipe,qnomeHHble NMONOXeHNs He ABnATCA obsasarenbHbiMU, a NPUMEHAKTCA No
YCMOTPEHNIO N3roTOBUTENA.

H.1.2 O6nacTb NnpUMeHeHUs 1 Lenb

HacTosilee npunoxeHwe onpepenseT npoueaypy NOnyyYeHus crneumduyeckmx
OaHHbIX, XapakTepuaywmx paboToCnoCOBHOCTbL 3MEKTPOMEXAaHNYECKNX KOHTAKTOPOB B
HasHayeHWsIX dyHKLMoHansHo 6esonacHocTu.

O™  paHHble oOTBeYaloT TpeboBaHMAM  CTaHAapToB MO (PYHKLMOHANbLHON
BesonacHocTH, B ToM yncne cepun IEC 67508, IEC 62061[8], IEC 61511 [9], IEC 61513
[10] m ISO 13849-1,.

Crneundnyeckummn gaHHbIMM ANsi Ha3HaYeHW yHKUMOHANbHON ©e3onacHocTy,
Harmpumep, SBMSIOTCH: 4YacToTa OTKa3oB Ha LMWK ONepupoBaHWUs, Pecypc, YPOBEHb
L OCTOBEPHOCTN, 0BLLMnIA CPOK CryxBbl.

HacTtosilee npunoxeHne paccMaTpuBaeT WCKIOYUTENBHO OCHOBHYHO (DYHKLIMIO
3MEKTPOMEXAHNYECKOTO KOHTaKTopa.

H.1.3 O6bwue TpeboBaHuA

Mpoueaypa nosty4eHns crneundunyeckmx AaHHbIX ana HasHaYeHun
hbyHKLMOHaNbHON 6e30MacHOCTU NPUBOAUTCS HUXKE.

Mpouenypa ocHoBaHa Ha CTATUCTUYECKOM aHanu3e pesynbTaToB UCMbITaHWA Ans
cucTeMaTu3aumm AaHHbIX NO HAAEKHOCTU.

YpoBeHb AOCTOBEPHOCTU MPWU pacuyeTe 4YacTOTbl OTKa30B Ha MPOTSXEHUW cpoka
cnyxObl annapara pomkeH cocraensAte 60 %, ecnm wnHOE He  YCTaHOBMEHO
N3roToBUTENEM.

MpumeyaHue -— BbiOpaHHbIe napameTpbl, CBA3@HHbIE C HAAEXHOCTbIO, COrNAcCylTCA C
napameTpaMu Apyrux usaenuii, Talke NPUMEHAEMbIX B (DYHKLIMOHANBHON 6€30MacHOCTH.

CrtaTucTmyeckvne AaHHbIe, MONyYeHHble B COOTBETCTBUM C  HAcTOSLMM
NPUNOXEHNEM, AEUCTBUTENBHO TOMNBKO Ha NMPOTSXKEHMN Cpoka CryObl KOHTakTopa.

C uUenbl0 COXpaHeHUA CTaTUCTUYECKOW MOCMefoBaTenbHOCT B HACTOSLLEM
NPUNOXEHUN TEPMUH "Bpems" MOXET OTHOCUTLCS K YUCNY LIMKIOB ONepupoBaHUs.
Hacrosee npunoxeHne He paccMaTpyBaeT 3aMeHy YacTen KOHTaKTOpOB NPU UCNbITaHUN
N NPUMEHEHUN.

H.2 TepMuHbI € COOTBETCTBYIOWIUMU ONpPeaesiecHUIMU U YCIOBHbLIE
o603HaueHus
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B HacToslueM  MpUnOXeHUM — MPUMEHAT  chneaylowme  TepMuHbl  C
COOTBETCTBYHOLLMMM OMPEAeNeHUAMA YCIOBHbIE 0603HAYEHUS;

H.2.1 TepMmuHbI M onpeaeneHus

H.2.1.1 HapexHocTb  (paborocnocoGHocTb)  (reliabilty  performance):
CnocobHocTe 06bekTa BhINONHATL TpebyemMble PyHKLMM B 3aAaHHBIX YCIOBUSX B TEYEHNe
3a[,aHHOro Nep1oaa BPEMEHN.

[IEV -191-02-06].

H.2.1.2 Pecypc (useful life): B paHHbIX YCnoBUMAX UWHTEpBan BpEMEHHU,
HaYMHalLWMIACA B AaHHBbIN MOMEHT U 3aKaHuMBalOLWWIACA Torga, korga vacrtota OTKasos
CTaHOBUTCH HENPUEMITEMON.

MpumMmeyaHue — [InA KOHTAKTOPOB PECYPC BLIPAKAETCA YNCIIOM ONEPUPOBAHMUIA.

H.2.1.3 MNepuoa nocTosiHHOM 4YacToTbl OTKa3oB (constant failure rate period):
Tako nepuoa, MNpU ero Hanmuuumi, B pecypce 0ObekTa, He NOoABEpPraBLUErocs
BOCCT@HOBMEHWIO, B TEYEHWE KOTOPOro 4acTtoTa OTKasoB sBRsieTcs  pakTnyeckm
MOCTOSHHON

[IEV -19110-09].

H.2.1.4 O6wwuir cpok cnyx6bl (overall lifetime): Cpok cnyx6bl annaparta, KOTopbIn
He AOMKeH BbiTb NPEBbLILLEH C LENbIo AOCTWKEHUS PacYETHOW YacTOThl OTKA30B 3a CYeT
CryyYaliHbIX OTKa30B

MpumevaHue

1 O6wwmii cpok cnyxObl BKMIOYAEeT B ceba Takke Nepmoabl HEUCNONb30BAHUA, HANPUMEP XPaHEHUe.
06wt cpok cnyxbbl UCHMCAETCA rogamu.

2 CornacHo |IEC 62061 oH o6o3Ha4aeTtca T1, cornacHo ISO 1384 9-1-TM.

H.2.1.5 UeH3sypupoBaHue (censoring): [lMpekpalleHve wucnbmaHun nubo nocne
onpeaenieHHoro Yucna oTka3oB, NMMBO MO WCTEYEHUM OMPEAENEeHHOro BPEMEHW, HO C
coxpaHeHeM 06bLEKTOM CMOCOBHOCTM BbINOMHATL TpebyemMble (yHKLMK.

H.2.1.6 MpuocrtaHoBka (suspension): Cutyauus, B KOTOPOM OOBLEKT CHAT C
ncnbITaHNA He B pedynbTarte oTkasa BooOlle nmbo oTkasa B paccMaTpuBaeMoM CMbICTE,
a B pesynbTare 0TKasa Nno Kakou-To SPYroi NpuYnHe.

H.2.1.7 Kommytauusa 6e3 Toka (no-make-break-current utilization): Ycnoeus, B
KOTOPbIX KOMMYTaLMOHHbIN annapaT BbINOMHAET ASUCTBUS BKMHOYEHUS-OTKITOYEHUS B
06eCTO4YEHHOM COCTOSHUN

H.2.1.8 Hapabotka ao otkasa (time to failure). HapaboTka obvekta oT Havana
3KCMTyarauum unm oT BOCCTaHOBMEHNS UM paboTOCNOCOBOHOrO COCTOSHUA A0 OTkasa

MpumMmeyaHue — [nA KOHTAKTOPOB HapaboTKa A0 OTKa3a BbIPAXKAETCH YMCIIOM OMNepUpOBaHMii.
H.2.2 YcnoBHble 0603HauYeHUs:

N — YMCIo UCMbITyeMbIX 06pasLoB;

r — 4NCIO OTKA30B,

f — UNCO LMKIIOB ONEPUPOBaHNS,

n — pecypcHas xapakrepuctvka Benbynna nnm macwtabHeIin napameTp;
R - napameTp dopmel (pacnpeneneHus) Benbynna;

C — YNCIIO ONEepPUPOBaHNI B Yac;
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Ay — OSKCMepUMeHTanbHasi 4actoTa OTKasoB (BEepXHWUWA npeaen) npu ypoBHE
pocroeepHocTn 60 % Ha onepauuto;

A — yacToTa 0TKa30B 3a 4ac;

Ap — onacHas 4acToTa OTKas3oB 3a 4ac.

H.3 Metoa, ocHOBaHHbIN Ha pe3yrnbTaTrax UCNbITaHUIN Ha U3HOC
H.3.1 O6wuin metop,

nOCKOJ'Ibe OTKa3bl TaKUX U3Lenun CJ'Iy‘-IalylHOI'O NPONCXoXXneHund, MeTo4 OCHOBaH Ha
pe3ynbTaTtax, nofyYeHHbIX nytem ANNTEenNbHOro MOHUTOPWHra KOHTaKTOpOB,
noaBeprnxcs nenblitTaHMAaM Ha U3HOC.

H.3.2 TpeboBaHuA K UCNBbITAHUIO

MexaHn4yeckytdo  W3HOCOCTOMKOCTb  OnpefensioT  cormacHo  B.2.1-B.2.2.4.
MexaH14ecKyto M3HOCOCTOMKOCTL ONPEeAEensitoT npu kKoMmyTauum 6e3 Toka.

KoMMYyTaUMOHHYO M3HOCOCTOMKOCTL onpeaenstoT B cootTBeTcTBuUM ¢ B.3.1 nB.3.2 8
kateropmm npumeHerHns AC-3, eCnm nHoe He YyCTaHOBINEHO U3rOTOBUTENEM.

UcnbiTaTenbHas cpefa [oshkHa COOTBETCTBOBATL pa3geny 7.

Ans MoandmrKaumn nsgenus, KOTopble HE NMPOTUBOPEYAT AAaHHBLIM, U3NOXKEHHLIM B

H.5, He noTpebyeTcs MOBTOPHbBIX UCMbITAHWA.

H.3.3 XapakrepucTuka BUAOB OTKa30B

BosHukHOBeHWe oaHoro unv 6onee BMAOB OTKA30B U3 NEpeYMCneHHbIX B Tabnuue
H.1 nubo gocTmxeHue 3afaHHOro U3rOTOBUTENEM YMCNa LMKNOB ONEpUPOBaHUS BEAET K
3aKIOYEHMIO MO NOBOAY pe3ynbTaTa UCTbITaHU annapara.

Tabnvua K.1 — Buabl 0TKa3oB KOHTaKTOPOB

Buabl 0Tka30B XapakrepucTuku Ans  HOpMarbHO  Pa3OMKHYTOrO
KOHTaKTopa

OTKa3 Ha pa3MblkaHye - TOK OCTaeTca nocne 06eCcToMMBaHNUSA KaTyLLIKK

OTka3 Ha 3amblkaHue - OTCyTCTBME TOKa B OofHOM unu Gonee nonocax

nocne nojgadvn Toka B KaTtyLlKy

KopoTkoe 3ambikaHve Mexay || - npobon N3onaummM Mexay nonocamm
noKcamMm

KopoTkoe 3ambikaHne Mexay ([ - npobon nsonaumm ¢ npuneraroLen 4acTbo
MomlcoM M MpuneraroLlen
4aCTbHO

H.3.4 Mopgenb Benbynna
H.3.4.1 MeTtoa mogenupoBaHus

[aHHble N0 HaAeXHOCTM mnonyyeHbl MyTEM MOAENUMPOBaHMA AaHHbIX MO
pesynbTaTam WCMbITAHUA CcOorfacHo pacnpegeneHuto Beibynna B cooTeeTcTBUMM C
IEC 61649 [12].
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Ecnm umcno oTkasoB paBHO WM MeHbwe 20, crnefyeT MNPUMEHATb  MeToq
MeAnaHHoli paHrosoli perpeccun (MRR). Ecnm uncno oTtka3oB 6onblie yem 10, MOXHO
nonb30BaTbCA METOAOM OLEHKM, MOyYEHHON METOAOM MaKCMMasibHOro npaBaonofobus
(MLE) gnsi nonyyeHusi TOYEYHOW OUEHKM napameTpoB pacnpegeneHuss i u q nocne
nposepkn Kputepus (cornacus) Konmoroposa-CmupHosa (H) ¢ pacnpegenexnvem duwepa
(Fy) npn y =60 %:

_ (/-0,3)

= x100 %
W+0,9)

F{

roe cumBon [X] MCMOMb3ylOT ANs 0603HaYeHUs HavnGosblUero Lesioro 4ucna,
MEHbLLE WU PABHOTO X.

MpumeuvaHuns

1B IEC 61649 npuBefeHbl fgeTann ONMcaHWsa 1 NpuMepbl pacuyera.

2 Manoe u4ucno o6pasloB yBesM4YMBaAeT MOrPeWHOCTb OLEHKM napameTpoB pecypca, kotopas
BbiPa3nTCsA HaAaMMEHbLW UM 3HAYEHUEM HUXHEro npegenia 4acToTbl OTKA30B Ha onepawuuio.

Ecnu ncnbiTaHMe OKOHYEHO B yCTaHOBMEeHHOe BpeMs T A0 OTka3a BCeX 0GBLEKTOB,
TO CYMTAKOT, YTO AaHHble LEeH3ypupoBaHbl M0 BpemeHu. Ecnn ncnbiTyemblli 06bekT He
nonyynn otkasa paccmaTpvBaeMblX BMAOB, TO 3TO O3Ha4yaeT MpUocTaHOBKY. HopmasibHO
NMPUOCTAHOBKM  BK/IIOYEHbI BO BCE aHanuM3bl NyTem  peryavpoBaHus  nopsjka
pacnonoxeHus. OfHaKoO HacTosLlee MNPUIOXKeHMe paccmaTpuBaeT MeTof /1S OLEeHKM
napameTpoB pacnpegeneHvus Beiibynna, ynpowleHHbIl n3bATUEM MPUOCTAHOBOK. Bonee
MoSIHOE pPacCMOTPEHUEe UEH3ypupoBaHMA U npuoctaHoBky npusegeHo B IEC 60300-3-5
[13], a cBA3aHHbIX € 3TUM pacuyeToB - B IEC 61649 [12].

H.3.4.2 MeavnaHHaa paHrosas perpeccus

MeaunaHHas paHrosass perpeccus - MeTof, OUEeHKVW napamMeTpoB pacnpefeneHuns ¢
UCNonb30BaHMEM MeTOAA /IMHEWHOW perpeccunm c ABYMSI MEPEMEHHLbIMW: MeAUaHHbIM
paHrom n LUKIoM onepurpoBaHnA.

Ecnn Tabnuua MeamaHHbIX paHroB U cnocoba pacyeta MefAvaHHbIX paHros 6eTa-
pacnpefeneHmem He MOAXOAWT, Torga MOXeT ObiTb WCMOJ/b30BaHa annpokcumaums
BepHapga, ypasHenue (H.1), rae:

H>B(2|_(r-1)2_211/2_)), (H.1)
rae N - uucno o6pasuos,
/- paHroBasi NO3ULMS faHHbIX pacCMaTpMBaEMOro 06bekTa.

MpunmeuyaHue - [laHHOe ypaBHEHMe vale Bcero ucnonssywT ana N < 30; ans N > 30 koppekyunei
HaKOM/MIEHHOW YacTOTbl MOXHO npeHe6peub: Fi = (i/N) x 100 %.

Masnioe uncio 06pasLoB YC/IOXHAET KaIMOpPoBKy KpuTepus cornacus. s npoBepku
pacnpefeneHus Beilbynna uvawe Bcero WCNofb3ylT  KO3I(PPUUUEHT CMeLlaHHOM

Koppensaumm ) = e Ero mMoXHO BblUMCNNTL NO ypaBHeHuto (H.2):
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(H2)

rae () v (o), / = [1.. N] - MeanaHHble paHrn 1 BpeMs oTKa3a COOTBETCTBEHHO;

r - MponopumMs W3MEHEHWs [aHHbIX, KOTOpOe MOXHO O0OBACHUTbL T[UNOTEe30M
Beiibynna, 6nmxe k 1 o6ecneunBaeTcsi nyyllee COOTBETCTBME COMNACHO pacnpefeneHuto
Beibynna, 6nmxe Kk 0 - nioxoe.

Mopsifok Habopa AaHHbIX AN NOCTPOEHUA rpadvka cneayoLuLmii:

a) BO-NepBbIX, PacnofioXnTb BPEMS B LiK/Ie ONepupoBaHusl OT PaHHEro K No3gHemy;

b) ucnonb3oBaTh annpokcumauuio BepHapga Ana pacueta MeAvaHHbIX PaHroB;

C) OT/IOXKNUTb BPEMSI OTKa3oB MO ocu (X) U MeamaHHble paHrn F\(y) no ocm 1 x 1 B
OAVHAKOBOM MacluTabe Ana pacnpefenenus Belibynna, wav ¢ norapuddmMmyecknum
macwtabom no obevm ocam ana auddeperuymposanunsa Xy yin

d) BbluMCIMTE (3 MO OYHKUUM NMHEAHON perpeccun Ans  MNOSYYEHUS KPUBOWA
Y1=(3X|[*b;

€) Bl UMCANTSL

f) nocTpouTb Ha rpadmke KpuByO perpeccum As NpoBepku COOTBETCTBUS.

HopmanbHO ons anekTpoMexaHM4eckoro KoHTaktopa (3 6o/ble uin paBHo 1

H.3.5 Pecypc n BepxHuii npegen 4actoTbl 0TKa30B
H.3.5.1 YucneHHblli MeTopq,

Mpegnonaras MOCTOSIHHYIO 4YacTOTy OTKAa30B, PECYPC OMPeAensiioT Kak HWKHUIA
npefen AOCTOBEPHOCTM 4uc/ia UMKIoB, B KOTopoM 10 % uucna annapaToB MMElT OTKas

(Pro| 1HmxHWIA npeaen)-

Ons 20 » MeHblle TOYeK AaHHbIX C BPeMEeHeM LIeH3YpupoBaHus 1 6e3 Hero JOSKHbI
npuMeHATbCS napameTpbl Belibynna @ u R\(y), noslyyeHHble MeTo4OM MeguaHHoW
paHrosoii perpeccun (MRR) (cm. H.3.4.2).

H.3.5.2 ToueyHas oueHka kBaHTUNA (10%) HapaboTkM A0 OTKasa

Bblumcmte (310, wucnonb3ysa ypasHeHne (H.3), ToueuHywo oueHky BI10, Bpewms
nosyyeHns otkasos 10% uucna annapartos:

(H.3)
H.3.5.3 Pecypc

Bbluncante HwkHWIA (1 - y) 100 % ypoBeHb pfoctoBepHocTv BI10 ucnonbays
ypaBHeHus (H.4-H.7):
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h1=In [-In(0.9)], (H.4)
( g\
Qi=e o -

4gxN —Fft + —AAN8 X" v T AL+ 2rft g T TTASI?N
x2J1c (H.5)

ft -

rae x=uY- KBaHTW/b HOPMAasIbHOrO pacnpefesneHusl, ecim UHoe He YCTaHOB/IEHO
M3roToBuUTENEM, TOTrAA AO/HKHO MCNONb30BaTbCA 60% HWKHErO YpPOBHS [OCTOBEPHOCTM
(otcroga y =0,4 1 uY=0,2533).

A4, As 1 AB, BbIMUCNSAIOT, UCNOJb3YS COOTHOLWeEHWe [ = r/n:

A4=0,499-0,134+0,622q'L;

A5=0,244 5(1,78-q)(2,25+q);

A6=0,029-1,083In(1,3250q).

B1g wadiremen- Q: Bio, (H.6)

-In(0,9) 1

u B 1Q |IHV|>KHMH npegen }l!_lﬁy R 0 |IHM>KHMHHpeAen At

[aHHoe 3HauyeHune B rojnmaniinpenen cunTaoT pecypcom.
H.3.5.4 BepxHuii npegen 4actoTbl OTKa30OB

BepxHuii npegen 4acToTbl OTKA30B Ha onepauuvio npeacTaBfeH crefyowmm
ypaBHeHnem (H.s):

- 1n(0,9) 1

10y

EO/HM)KHM%Vnpe,qen LII_?O /mem% npegen (H.8)

H.3.5.5 YcnoBua ncnbiTaHui

HopMarsibHble ycnoBusi NpuBefeHsb! B pasaene 7.
Jpyrve  ycrnoBuss  nogsiexaT — COMlacOBaHUIO — MEXAY  W3roTOBUTENIEM U

noTpebuTtenem. B 3TOM ciyyae AaHHble 3HAYEHWs NOJyyatoT B CeyoLmX YCNoBUSIX.
H.3.6 JaHHblIe Mo HaZeXHOCTn

OkoHuatesnbHble AaHHblEe MO0 HaAeXXHOCTU:
- 4YaCTOTa OTKa30B Ha onepauuto: An

- 3HauyeHue pecypca = B rojumaiirpemt
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H.4 MeTton, OCHOBaHHbIM Ha ONbITE 3KCMANyaTauum

B pgaHHOM MeTo@e MOryT UCMOSb30BaThCA Takue XXe CTaTUCTUYECKME pacyeTbl,
OflHaKO AaHHble MO OTKasam, cobpaHHble MO OMbITy 3KCMnyaTauuM, MOryT OTHOCUTLCS K
CaMOMy LLIMPOKOMY AManasoHy OKPYXXaroLLMX CPel U KaTeropun NpUMeHeHUs.

JaHHbIi MeToq - B CTa4UM PACCMOTPEHUS.

H.5 MNMpeacrtaBnsieMble faHHble

MepeyeHb AaHHbIX MO HAAEXHOCTN N3LENUNA OIMKEH BKMOYaTh B cebs creaytowyme
XapaKkTepUCTUKN:

- 4acTOTy OTKa3oB Ha onepaunto A, (cM. K.3.6);

- pecypc (cm. K.3.6);

- YPOBEHb 4OCTOBEPHOCTN, ecnn oTnnyaetcsa ot 60 %;

- KOMMyTaLMo Be3 Toka UNn KaTeropuo NPUMEHeHUs, ecnu He AC-3;

- MaKCMarnbHyH 4YacToTy KOMMYyTaLuK,

- MakcuManbHoe paboyee HanpspkeHue, ecnm He Ue;

- MakcumarnbHbld pabounini TOK ANs 3a4aHHOM KaTeropum npUMEHEHMUs1, ecrnin
oTnunyaeTcs oT /g,

- obwun cpok cnyxBbl, paBHbin 20 neT, €ecnM WHOE He YCTaHOBMEHO
N3roToBUTENEM,

- YCINOBUSI OKPYXaroLLen cpelibl, €CNM OTNNYAIOTCH OT HOPMAaIbHbIX.

MpumevaHne 1 — Yacrtota OTKaszoB A , BbipaKeHHasi "B 4ac", paBHA 4acToTe OTKa3oB A,

BbIPAXXEHHOW "3a onepauuio”, yMHOXXEHHON Ha YMCNO onepauuii 3a vac C:
A=A, - C

Mpumeyanune 2 — O6wmin cpok cnyxbbl B 20 netT OObIMHO WCMOMNb3YIT B KayecTse
CTaTUCTUYECKOTO 3TanoHa ANs aHanuaa Ha HaJeXHOCTb.

,D,OI'IyCK Ha OTKa3 AnAa 04HOro KoOHTakTopa 00bI4HO paBeH Hynk.

MpumeyaHnue 3 — YkaszaHHblii B IEC 62061 gonyck Ha oTka3 /N ozHauaeT, uyto N+1 oTkazos moryT
BbI3BaTb NOTEPIO DYHKLUN.

B Tabnuue H.2 npueBepeHbl TUNMYHbIE NPOMOPLIMW OTKa30B, MPUMEHseMble ANS
BbIYMCMNEHNS YaCTOTbl ONACHOro oTkasa Ap, 4acToTa OMacHOro OTKasa BbIYMCASETCH Mo
cnegyowwen dopmyne:

A=A - F

Tabnuuya H.2 — TunuyHble nponopuMM OTKa30B ANs HOPMAanbHO PasoMKHYTbIX

KOHTaKTOpoB

Buabl oTkasos

TunnyHas nponopumsi
OTKa30B F, No
pesyrbTaram UChbITaHnn
Ha KOMW3HOC B pexume
AC-3 ans HopManbHO
Pa3OMKHYTbIX
KOHTaKTOpoB 2 | %

TunnuHas nponopums
0TKa30B F, Nno
pesynbTartam UcrbITaHui
Ha Mexu3Hoc Ans
HOpMarbHO PasoOMKHYTbIX
KOHTaKTOpPOB 2, %

OTkas Ha pa3MblKaHne
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Buabl oTkasos

TunuyHasa nponopums
oTkasos F, no
pesynbTaram UCnbITaHWM
Ha KOMU3HOC B PeXnMe
AC-3 ans HopManeHo
Pa30MKHYTbIX
KoHTakTopoB a , %

TunuyHasa nponopums
oTkasoB F, no
pesynbTaram UcnbITaHni
Ha Mexu3Hoc Ans
HOPMaribHO Pa3oMKHYThbIX
KOHTaKTopoB a, %

| Otkas Ha sambikaHme

| 25

KopoTkoe 3amblkaHne Mexgpy
nonocamm

1

KopoTkoe 3amblkaHme mexay
nonocaMmm 1 npuneraroLen

YacTbio (Hanpumep,
BCnomMoraTtensHas,
3asemnsalowas nnacTmHa,
KaTyLika)

MpumevyaHune

NponopuMst  NOBPEXAEHUS

1 MNpu TakoM NPUMEHEHUN KOHTAKTOpa KOraa B ONacHOW CUTyauuun, BbI3BAHHOW OTKA30M, AN KOTOPOro
npesbILIaeT
ANarHoCTUPOBAHUA U COOTBETCTBYIOLLEN (PYHKLMKU pearnpoBaHus Ha OTKa3.

2 Tunu4Hble 3HaYEHUs1 NO pe3ynbTaTam UCMbITAHWIA, MPOBOANMBIX HA PA3HbIX KOHTAKTOpaXx.

3 OmarHocTuyeckuii 0xeaT NOACUCTEMbI, COAEPKALLEN KOHTAKTOP C 3epKarnbHbIMWU KOHTaKTaMu, MOXET
cocTaBnATb 99 % npu ycnosun Hanuuua yHkUMM (PYHKUKUIA) pearnpoBaHus Ha oTkas.

40 %, cucrema

MOXEeT

HyXgateCsl B (PYHKUUU

H.6 Mpumep

H.6.1 Pe3ynbTaTtbl UCNbITAHUNA

Bcero 15 koHTaktopoB (n =15) BblnM UCMbITAHbI OAHOBPEMEHHO A0 MONyYEHMUS
oTkasa. 15 pa3s go otkasa (r =15) pacnonoxeHsl B nopsiake i B Tabnuuye H.3.

Tabnuua H.3 — lMpumep 15 copTnpoBaHHbIX NO BO3pacTaHuio HapaboTok A0 0TKkasa

KOHTaKTOpOB

| LUnkner &

|| 1000000

|| 1250000

| 1400000

| 1550000

|| 1650000

| 1750000

|| 1850000

| 1950000

|| 2050000
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10 2150000 B
11 2280000
12 2420000

[13 2500000 ]
14 2700000 |
15 2800000 H

H.6.2 PacnpepeneHue Benbynna n meanaHHas paHroBas perpeccus

PacuyeT MefMaHHbIX paHroB faeT CrneayroLme pesyneTaTsl:

/ Uvknbl & |MeauaHHbie [/ |Uwvknel & || MegnanHble paHrn, %
paHrn, %

1 1000000 4,5 9  |2050000 |56,5

2 1250000 11,0 10 2150000 (63,0 |
[3  |[1400000 [17,0 |11 |2280000 (69,5 B
[4 ][1550000 [24,0 |12 2420000 /76,0

5 1650000 30,5 13 [2500000 |82,5

6 1750000 37,0 14 [2700000 |89,0

7 1850000 |143,5 15 [2800000 | 95,5

8 1950000 |50,0

KoadduumeHt cMewanHon koppensuum 2 = 0,998, paHHOe 3HadeHve,
npubnukeHHoe K 1, ykasbiBaeT KpUTEPUIA cornacus ansa pacnpegeneHuns Benbynna.
JlnHeriHas perpeccus ¢ AByMA HaTypanbHbIMU NOrapudMUYECKMMM LLKanaMn AaeT: y
=3,908x — 57.

N3 storo ypaBHeHMs MOryT ObiTb BblBeAEHbI NapameTpbl pacrnpefeneHus:
3=3,908 nn=2 149 131.

MopobpaHHbIA pe3ynbTaT, nonyyeHHbit metogom MRR, paer [ocTOBEpHOCTb
cornacosaHHoro pacnpegeneHusa Benbynna (cMm. pyucyHok H.1).

H.6.3 Pecypc u yactora oTkasoB

[ns BbIMUCNEHUSA HWKHErO YPOBHA AOCTOBEPHOCTU YMCna LUMKNOB, B kOTopbiX 10 %
KOHTaKTOPOB NONYyYUNu OTKa3, AaHHbIV NpuMep cooTeeTcTByeT K.3.5.

ToueyHas oueHka Bio=1 212 879

KoadhduumeHT Qq = 0,960 1, U B1ojumit npenen = 1 164 541

OKOHYaTENbHO BEPXHWI Npeaen YacToTbl 0Tkasos Ar = 9,05-10®

PeaynbTaT 3TOro YncneHHOro MeToga NpounmCTpMpoBaH Ha pucyHke H.1.
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Mpunoxenue O
(cnpaBoyHoe)

Tabnuya [.1 — CBefeHns O COOTBETCTBUM MEXIOCYAapPCTBEHHbLIX CTaHAapToB
CCbINOYHBIM MEXAYHAPOAHBIM CTaHAapTaM (MEXAyHapoAHbIM JOKYMEHTaMm)

0O6o3Ha4eHue U HaMMeHoBaHue CreneHb 0O603HaveHve n HaumeHoBaHne
MEXAyHapOoAHOro cTaHaapTa COOTBETCTBUSA | MEXIOCY[apCTBEHHOIO CTaHaapTa
(MexayHapoAHOro A0KyMeHTa)
IEC 60085:2007 dnekTpudeckas IDT rOCT IEC 60085-2011
nsonsaums. Knaccudmkaums no dnekTpuyeckas u3onauma.
TEPMUYECKMM CBONCTBaM Knaccudukaumsi no Tepmuyeckim
cBOMCTBaM
IEC 60947-1:2007 Annapartypa IDT FOCT IEC 60947-1-2014
KOMMYTaLMOHHasA 1 MexXaHU3Mbl AnnapaTypa KOMMyTaLnOoHHas W
ynpaBneHnst HU3KOBOMNbTHLIE MEeXaHU3Mbl yNpaeneHus
komnnekTHele. Yactb 1. Obwme HU3KOBOJIbTHBIE KOMMNEKTHbLIE.
npasuna Yactb 1. O6wme npaevna
IEC 60947-5-1:2003 Annapatypa IDT FOCT IEC 60947-5-1-2014
KOMMYTaUMOHHAsA N MEXaHU3Mbl AnnapaTtypa KOMMYyTauuOHHas W
yNpaBneHns HWU3KOBOIbTHbIE MEeXaHu3Mbl yrnpaefeHus
komnnekTHele. Yacte 5-1. HWU3KOBOJSIbTHbIE KOMNMEKTHbIE.
YCTpONCTBA U KOMMYTaLUMOHHbIE Yacte 5-1. YcrtpoiicTBa u
3MEMEHTbI Lienei ynpaeneHus. KOMMYTaLMOHHBIE 3IEMEHTbI
OnekTpoMexaHn4yeckmne yCTporcTea Lenen yrnpasneHus.
Lenen ynpasneHus OnekTpomexaHunyeckune
YCTPOWCTBA Lienen ynpasneHus
IEC 61439-1:2011 Annapatypa IDT FOCT IEC 61439-1-2013
KOMMYTaLMOHHas 1 MEXaHN3MbI AnnapaTypa KoMMyTaLMoHHas 1
YNPaBneHnst HU3KOBOIbTHbIE MEeXaHW3Mbl ynpaeneH1s
komnnekTHble. Yacte 1. O6wme HW3KOBOSIbTHBIE KOMMMEKTHbIE.
npasvna Yacte 1. Obwme npasuna
IEC 61508 (Bce uactn) Cucrembl IDT FOCT IEC 61508 (Bce 4dacTn)
3MNEeKTPUYECKNE/3NEeKTPOHHBIE/Nporp Cucremsl
amMMVpyeMble 3NEKTPOHHbIE, BNEeKTpUYECKNE/aNEeKTPOHHbIE/Npor
CBA3aHHbIe C PYHKLMOHANBHON paMMUpPyeMble 3MEKTPOHHbIE,
6e30nacHOCTbIO CBfi3aHHble C (DYHKLUMOHANBHON
6e30MacHOCTLI0
IEC 61511 (BCe yacTn) IDT FOCT IEC 61511 (Bce 4acTu)
be3onacHoCTb pyHKLMOHAbHAS. besonacHoCTe yHKUMOHaNBHAas.
Cucrema Ge3onacHoOCTH, Cucrema GeaonacHocTH,
obecneumBaemasi npubopamu ans obecneumBaemas npubopamun ans
cekTopa obpabaTbiBatoLLen cexTopa obpabarbiBatoLLen
oTpacny NPOMbILLIEHHOCTH oTpacny NPOMbILLNEHHOCTH
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0O603HaveHne 1 HaMMeHoBaHMe CTteneHb 0O603HayeHne 1 HaMMeHoBaHWe
MEXAYHapOAHOro cTaHgapTa COOTBETCTBMS | MEXIOCYAAPCTBEHHOIO CTaHaapTa
(MexayHapO4HOro LOKyMeHTa)
IEC 61513:2011 ATOMHbIE IDT FOCT IEC 61513—2011 ATOMHbIE
anekTpocTtaHumn. Cuctemsl anekTpocTaHumm. Cuctemsl
KOHTPONS W ynpaBneHus!, BaXHble KOHTPONS N yNpaBneHnsi, BaXHble
ans 6esonacHoctn. Obwwme ans 6esonacHocTn. Obwwme
TpeboeaHms TpeboBaHus
IEC 61810-1:2008 Pene IDT FOCT IEC 61810-1-2013 Pene
TNOrMYECKME 3NEKTPOMEXAHNYECKNE normyeckme
C HEHOPMUPYEMbIM BPEMEHEM 3NEKTPOMEXAHNYECKNE C
cpabatbiBanma. Yacte 1. Obwwme HEHOPMUPYEMBIM BpemMeHem
TpeboBaHma cpabatbiBaHusA. Yacte 1. O6wme
TpeboBaHus
IEC 62061:2005 BesonacHoCTb IDT OCT IEC 62061-2013
MaLLUWH N MEXaHN3MOB. besonacHoCTb MawwH 1
PyHKUMOHaneHast 6e30nacHOCTb MexaHu3MoB. PyHKLMOHanNbHas
SNEKTPUYECKMX, BNEKTPOHHBIX U 6e30nacHOCTb 3NEKTPUYECKNX,
NpOrpaMMUpPyeMbIX 3MNEKTPOHHbBIX 3MNEKTPOHHbIX U
CUCTEM KOHTPOSS, CBA3AHHbBIX C nporpaMMmpyembix 3nNeKTPOHHbIX
©e30nacHOCTLHO CUCTEM KOHTPOMS, CBA3AHHbIX C
Ge3onacHoCTbHo
ISO 13849-1:2006 BbesonacHoOCTb IDT rOCT ISO 13849-1-2003
MawwvH. Jetanu cuctem besonacHocTb MawvH. [detanm
yrnpaBneHusi, CBsid3aHHble C CUCTEM ynpaBreHus, CBSA3aHHbIe
ofbecnevyeHnem 6e30nacHOCTU. ¢ obecneveHvem 6e3onacHOCTU.
Yacte 1. O6wme npyMHUmMnBbI Yactb 1. O6wme npvHUMNEGI
NPOEKTUPOBaHNSA NpPOEeKTUPOBaHWSA
IEC 61051-2:1991 Bapwucrtopbl ans IDT FOCT IEC 61051-2—2013

3MNEKTPOHHOro 0BopyLOBaHUS.
YacTtb 2. [pynnoBeble TexHU4eckue
YCrNOBWUSI Ha BapUCTOpPbI ANS
NoAaBMIEHMS UMMYBCHOIO
nepeHanpskeHns!

BapucTopbl Ansi 3NEKTPOHHOIO
o6opyaoeaHnsa. Yactb 2.
[pynnoBble TEXHNYECKNE yCrioBUS
Ha BapuCTOpbI ANsi NO4aBNeHUs!
MMMYNbCHOIO NepeHanpsPKeHNs




FOCT IEC 60947-4-1-2015

Bubnuorpadun

IEC 60050-191:1990, International Electrotechnical Vocabulary (IEV) — Chapter 191:
Dependability and quality of service (MexayHapoAHbIA 3NEKTPOTEXHUYECKUI CrnoBapsb.
[naea 191. HagexHoCTb 1 Ka4yecTBo yCnyr)

IEC 60050-441:1984, International Electrotechnical Vocabulary (IEV) — Chapter 441:
Switchgear, controlgear and fuses (MexayHapoAHbIA SNEKTPOTEXHUYECKUA CROBapb.
naea 441 KommyTaumoHHana annaparypa, annaparypa ynpaeneHus n npeaoxpaHuTenn)

IEC 60068-2-2:2007, Environmental testing — Part 2-2: Tests — Test B: Dry heat
(UcnbiTannst Ha Bo3aencTeme BHeWHUX dakTopos. Yactb 2. Ucnbitanna. UcnbiraHue B:
Cyxoe Tenno)

IEC 60072-1:1991, Dimensions and output series for rotating electrical machines —
Part 1:Frame numbers 56 to 400 and flange numbers 55 to 1080 (MawwwmHbI
anekTpuyeckue Bpawjarowmecs. Pasmvepbl M paabl BbIXOAHbIX MowHocTen. Yacte 1.
aBapuTHble HOMepa oT 56 go 400 1 HoMepa dnaHues oT 55 go 1080)

IEC 60076-1:1993, Power transformers — Part 1: General (TpaHcdopmaropsbl
cunosble. YacTb 1: O6wme nonoxeHns)

IEC 60269-1:2006, Low-voltage fuses — Part 1. General requirements
[MpenoxpaHnTeny nnaeknue HU3KOBONbTHbIE. YacTb 1. Obwme TpebosaHus)

IEC 60269-2:2006, Low-voltage fuses — Part 2: Supplementary requirements for
fuses for use by authorizedpersons (fuses mainly for industrial application) — Examples of
standardized systems of fuses A to | (lpegoxpaHnTenu nnaskne HU3KOBONbTHbIE. YacTb
2. [ononHuTenbHble TpeboBaHUS K MMaBKUM NPEAOXPaHUTENSAM, WCMOMb3yeMbIM
KBanMMULMPOBaHHBIM NEPCOHaNoOM (rmasBHbIM 06pasoM, MPOMBILLNEHHOTO Ha3HavYeHus).
Mpumepbl CTaH[apTU3NPOBaHHBLIX CUCTEM NNaBKUX NpegoxpaHutenen ot A o 1)

IEC 60664-1:2007, Insulation coordination for equipment within low-voltage systems
— Part 1: Principles, requirements and tests (KoopavHauusa nsonaumu gna o6opyaosaHns
B HU3KOBOJbTHbIX cuctemax. Yacts 1. MpuHumnel, TpeboBaHna 1 UCNbITaHUS)

IEC 61095:2009, Electromechanical contactors for household and similar purposes
UL 508, Industrial control equipment (KoHTakTOpbl 3nekTpoMexaHudeckne ObITOBOrO n
aHarnorMyHoro HasHayeHusl] (LOCTyneH TONBKO Ha aHFMUACKOM S3bIKe)

IEC 60381-1:1982, Analogue signals for process control systems — Part 1. Direct
current signals (CurHanbl aHanoroeble ANS CUCTEM YNPaBRNEHUS TEXHOMOMMYECKUMM
npoueccamum. Yactsb 1. CurHanbi NOCTOSAHHOMO TOKa)

IEC 61915-2:2011, Low-voltage switchgear and controlgear — Device profiles for
networked industrial devices — Part 2: Root device profiles for starters and similar
equipment  (KOMMneKTHble  HWM3KOBOSIbTHbIE  pacnpeaenuTenbHble  YCTPOWCTBa U
ycTponcTtea ynpaeneHusi. [NpubopHble COBOKYNHblIE nNapameTpbl ANs  CETEBbIX
MPOMBbILNEHHBIX YCTPOorcTB. YacTb 2. KopHeBble NpubopHbie napameTpbl AN nyckarenen
1 nogoBHoro obopyaoeaHus)

UL 60947-4-1:2007, Low-voltage switchgear and controlgear — Part 4-1: Contactors
and motor-starters — Electromechanical contactors and motor-starters (KomnnektHble
HU3KOBOJbTHBIE pacnpeaenvTenbHble YCTPOUCTBA U YCTPOUCTBA ynpaeneHns. Yacts 4-1.
KoHTpakTopbl ¥ nyckatenu psuratenen. OnNeKTpoOMexaHW4eckne KOHTPaKTopbl WU
nyckarenu geuratenen)

114


https://meganorm.ru/Index1/1/1242.htm

