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Mpeaucnosue

Llenn, OCHOBHbIE MPUHLUMMNBI U1 OCHOBHOW NOPSAAOK NPOBEAEHUST PpaboT MO MEXroCyaapCTBEHHOMN CTaH-
Aaprtusauum ycraHosneHsl B FTOCT 1.0—2015 «MexrocygapcteseHHas cuctema craHgaptusaumm. OCHOBHbIE
nonoxeHus» u MOCT 1.2—2015 «MexrocyaapcrBeHHas cuctema ctaHgaptusauuu. CtaHaapTbl MexXrocyaap-
CTBEHHbIE, MpaBuma u pekoMeHZaumum No MEXrocy4apCTBEHHON cTaHaapTudauuu. MNpasuna paspaboTku, npu-
HATUA, 0OHOBNEHNSA U OTMEHbI»

CBegeHuA o cTaHaapre

1 NOArOTOBJIEH ABTOHOMHON HEKOMMEPYECKOW opraHu3aLumen «Hay4HO-TEXHUYECKUIA LEHTP «3Hep-
rmsa» (AHO «HTLL «3Heprusiy) Ha 0CHOBE COOCTBEHHOIO NEPEBOAA HA PYCCKUIA S3bIK aHrMOSI3bIYHON BEPCUN
CTaHaapTa, yKka3aHHOro B NMyHKTe 5

2 BHECEH ®eaeparnbHbiM areHTCTBOM M0 TEXHUYECKOMY PEryniMpoBaHMIo 1 METPONOrnn

3 NMPUHAT MexrocyaapCTBEHHbIM COBETOM MO CTaHAapTM3auuu, METPONOrMKU U ceptudukaumm (Npo-
ToKon oT 30 Hosbps 2017 r. Ne 52)

3a npuHsATHUE cTaHdapTa NporonocoBany:

KpaTKoe HanMeHoBaHWe CTpaHbl KO[J, CTpaHbl COKpaLLleHHDe HanMeHoBaHMe HalMOHaribHOro opraHa
no MK (MCO 3166) 004—97 no MK (MCO 3166) 04—97 no craHaapTUsaummn

Benapycb BY loccTanpapt Pecnybnuku Benapycb

Kupruams KG KblprbisctaHgapt

Poccus RU Poccranpapt

Y3bekuctaH uz YacraHgapt

4 MNpukasom degepanbHOrO areHTCTBa N0 TEXHMYECKOMY PETYIIMPOBAHUIO U METPONOTMKN OT 9 HOAGPA
2018 r. Ne 963-cT mexrocyaapcTeeHHbit craHaapt MOCT IEC 60947-4-2—2017 BBeieH B A€NCTBUE B Kaye-
CTBE HaUMOHarnbHOro craHaapra ¢ 1 uioHa 2019 r.

5 Hacrosawumin craHgapTt uaeHTM4eH MexayHapogHomy ctangapry IEC 60947-4-2:2011 «Annaparypa
pacnpeaeneHua n ynpaerneHusa HU3KoBomnbTHas. Yactb 4-2. KOHTAKTOpLI M NycKaTenu anekTpoaBurateneii.
MonynpoBoAHUKOBLIE KOHTPONNEPbI U NycKaTenu ANA SnekTpoasuraTeneil nepeMeHHoro Tokay («Low-voltage
switchgear and controlgear — Part 4-2: Contactors and motor-starters — AC semiconductor motor controllers
and startersy, IDT), Bkmiovas nonpaeky Corrigendum 1:2012.

MexayHapoaHbii crangapt IEC 60947-4-2:2011 paspaborad nogkomutetom 17 B «HuskoBonsrHas an-
naparypa pacnpeaeneHus u ynpasneHusi» TexHudeckoro komutera TC 17 «Annapartypa pacnpegeneHust u
ynpasneHus» MexayHapoaHon anekTpoTexHuyeckon komuccum (IEC).

Mpu npumMeHeHnn HaCTOALLEro craHjapra peKOMeHAYETCA UCMONb30BaTh BMECTO CCbINIOYHbIX MEXAay-
HapOAHbIX CTaHAAPTOB COOTBETCTBYIOLLME UM MEXTOCYapCTBEHHbIE CTAHAAPTbI, CBEAEHUSA O KOTOPbIX NPU-
BeAEHbI B JOMOMHUTENbHOM NpunoxeHun OJA

6 Hacrosiymii MexrocyapCTBEeHHbIN CTaHAapT B3aMMOCBA3aH C TEXHUYECKUM pernameHToM TamoxeH-
Horo coio3a TP TC 004/2011 «O 6e30nacHOCTU HU3KOBOJLTHOTO 060pYA0BaHUA», YTBEPXKAEHHBIM pPeLUeHnEM
Komuccum TaMmoxxeHHoro coro3a 16 asrycta 2011 r., u peanu3syet ero cywectBeHHble TpeboaHua 6esonac-
HOCTMW.

COOTBETCTBUE B3aUMOCBA3AHHOMY MEXTOCYAapCTBEHHOMY CTaHAapTy 06ecneunBaeT BbINOSIHEHUE Cy-
LWeCTBEHHbIX TpeboBaHU1 6e30NaCHOCTU TEXHMHYECKOTO pernameHTa

7 BBEJJEH BINEPBbIE
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BBeaeHue

Hactoawuit ctaHgapt pacnpoCTpaHAeTcA Ha MONynpoBOAHMKOBLIE KOHTPOMMEpbl U Myckatenu ans
ynpaBneHus aNeKTpoABUraTensMm B LensiX NepeMeHHOro Toka, KOTopble NOMUMO MPOCTOrO NycKa U OTKIoYe-
HWUS1 ACMHXPOHHOIO SNEKTPoABUraTens UMeIoT eLle pag hyHKUMIA, Hanpumep ynpasreHne nyckoM u OTKIove-
HUEM, MAHEBPUPOBaHUE U yrpaBreHne Xoa0M.

OBLLUMIA TEPMUH KKOHTPOSNEPY B HACTOALLEM CTaHAAPTE NPUMEHAIOT Ans 0603HavYeHnsa ocobeHHocTen
KOHCTPYKLMMU CUINOBbLIX NONYNPOBOAHNKOBbLIX KOMMYTALMOHHbLIX ANEMEHTOB.

OOBLLMIA TEPMUH NyCKaTENb UCNOMb3YIOT B HACTOSAILLEM CTaHAApTe TaM, r4e BaXeH pe3ynbrar COBMECT-
HOrO ONEepPUPOBaHUS CUMOBbIX NONYNPOBOAHUKOBbLIX KOMMYTALMOHHbLIX 3NE€MEHTOB M MOAXOAALLMX YCTPONCTB
3aLUTbl OT NEPErpys3ok.

Hacroawwii ctaHgapT 40MMKEH MPUMEHATLCA COBMECTHO €O cTaHgapTom IEC 60947-1:2007, CCbIfnku Ha
KOTOpbI UMEIOTCA B TEKCTE AaHHOro cTaHgapTa.

HacToawwit ctaHaapT MOXeT ObITb UCMONbL30BaH NPU OLIEHKE COOTBETCTBUSI HU3KOBOSBTHbLIX KOMIMMNEKT-
HbIX YCTPOWCTB pacnpegeneHns n ynpasneHus TpeboBaHnamM TEXHUYECKUX PETNAMEHTOB.

VI
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Monpaska k FOCT IEC 60947-4-2—2017 Annaparypa pacnpegeneHusi U ynpaBneH1Ust HU3KOBOSLTHasA.
YacTe 4-2. KoHTakTOpbl U nyckatenu anekTpoasuratenei. MNMonynpoBoOHUKOBLIe KOHTpoOnnepsl U
nyckarenu ArA anexkTpoasvurarenei nepeMeHHoOro Toka

B kakom mecTe HanevaTtako LomkHo BbITh

MWHIKOHOMMKIN

Pecnybnvkn ApmeHus

Mpenvcriosne. Tabnuua corna- - ApMerust AM
COBaHus

(MYC Ne 2 2020r.)
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M E X T T OGCVY.AAPGCTUBETHHUB H C TAHAAPT

AMNMAPATYPA PACIMPEAEJNIEHNA U YNPABNEHNA HN3KOBOJIbTHAA
YacTtb 4-2

KoHTaKTopbl U NnyckaTenu afneKkTpoaBuraresiei. MoaynpoBoAHMKOBbIE KOHTPOEpbI
M nycKaTesniu OnA anekTpoaBUraTerier NepeMeHHoro Toka

Low-voltage switchgear and controlgear. Part 4-2. Contactors and motor-starters. AC semiconductor
motor controllers and starters for AC electric motors

Hara BBegeHunsa — 2019—06—01

1 O6bnactb NnpuMeHeHusA

Hacroswumii ctaHaapT pacnpocTpaHsAEeTCs Ha KOHTPOMNEepPbl U MyCcKaTenu ¢ LWYHTUPOBAHHbLIMU YCTPOK-
CTBaMM 1 63 HUX, K KOTOPbIM MOTYT NOCMNeA0BaTENbHO NOAKMIOYATLCA MEXaHUYECKNe KOMMYTaLMOHHbIE an-
napartbl U KOTOpble MpeAHasHayeHbl ANsl NPUCOEAMHEHNUST K LiensiM NepeMeHHOro ToKa C HanpskeHWeM He
6onee 1000 B.

KoHTponnepbl u nyckatenu, xapaktepusyemble HaCTOALWUM CTaHAApPTOM, HOPMAanbHO HE npeaHa-
3HaYeHbl ANs1 OTKIIOYEHMS TOKOB KOPOTKOTO 3amblkaHus. [103TOMy B COCTaBe 3NeKTPOYCTAHOBKU A0KHA
ObITb NpeaycMoTpeHa nogxoaawas 3awmTa (cM. 8.2.5), HO He o0b6si3aTenbHO B COCTABE KOHTpoONnepa unm
nyckarens.

Hacroawmit ctaHaapt ycraHaBnuBaeT TPeOOBaHUA K KOHTPOMNNEpPaM U NyckaTensiM, COrmacoBaHHbIM C
ABTOHOMHbIMM YCTPOWCTBAMU AN 3aLUMTbI OT KOPOTKUX 3aMbIKaHWIA.

Hacroawumin ctaHgapt He pacnpoCTpaHAETCA Ha:

- KOHTPOMNMepbl U NyckaTenu Ans ANUTeNbLHOro ONepupoBaHus ABuratenen NnepeMeHHOro Toka Ha CKopo-
CTAX, OTNMYAIOLLMXCA OT HOPMarbHON;

- NONyNpPOBOAHUKOBbIE annaparbl, BKOYasa MONynpoBOAHUKOBLIE KOHTaKTOpbl [cMm. IEC 60947-1:2007
(nyHKT 2.2.13)], ANS ynpasneHus HeaBuraTenbHbIMU Harpy3kamu;

- ONEKTPOHHbLIE CUIMOBbLIE KOHTPOMMEPLI MEPEMEHHOTO TOKA, COOTBETCTBYIOLUME TpeboBaHUAM CEpUm
crtangapros |IEC 60146.

KoHTakTopsl, pene neperpysku U annaparbl ANg Lenen ynpasneHus, npUMeHseMble B KOHTponnepax u
nyckaTensix, 0MmkHbl COOTBETCTBOBaTL TPEOOBAHUSAM CTaHAAPTOB HA KOHKPETHbIe u3genus. MNMpumeHseMble
MEXaHUYECKMEe KOMMYTaLMOHHbIE annaparskl JOKHbI OTBEYaTb TPeBGOBaHUAM CBOUX CTAHAAPTOB HA U3AEnus,
a TaKke AONOMHUTENLHLIM TPEOOBAHUAM HACTOALLEro CTaHaapTa.

Lienbto HacToALWwero ctaHaapTa SABNSETCA YCTaHOBMNEHUE:

- XapaKTepUCTUK KOHTPONIEPOB U NycKaTene n CornacoBaHHOro ¢ HUMU 060pyA0BaHUS;

- YCINOBMUIA, KOTOPbIM AOMXHbI COOTBETCTBOBATL KOHTPOINEPHI U NYCKATENU OTHOCUTESBHO:

a) ux paboTbl U NOBEAEHUS,

b) nx anekTpoun3onALNOHHbLIX CBOWCTB,

C) cTeneHeit 3awuTel, o6ecneymBaemMbix 0601104KaMu1, ECNUM NPUMEHMMO,

d) ux KOHCTPYKUNH;

- UCNbITAHWIA, NpeAHa3Ha4YeHHbIX ANS NOATBEMKAEHUSA COOTBETCTBUS AaHHbIX YCNOBUIA, U METOAOB, NPU-
MEHUMbIX B 9TUX UCNbITAHUSX;

- nHchopmMaLmu, NnpegocTaBnAemMon ¢ 06opyLoBaHMEM Unu B NyGnukaumsax n3aroToBUTens.

M3paHue ocpuymanbHoe
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2 HopMaTuBHbI€ CCbINIKU

Ons npuMeHeHus HaCTOALLEero craHaapTa HeoOxoAMMbl CReayoLMe CCbINoYHbIE cTaHaapThl. Ang aa-
TMPOBAHHbIX CCbISIOK NPUMEHSAIOT TONbKO yKaszaHHOE u3gaHue, ANns HeaaTUPOBaHHbIX — MOCNEeAHee u3gaHue
CCbINTOYHOrO CTaHaapTa (BKIo4Yasa BCE U3MEHEHUA K HEMY).

IEC 60034-1:2010, Rotating electrical machines — Part 1: Rating and performance (MawmHbl anekTpuye-
ckue BpaLlaomecs. Yacte 1. HommHanbHble 3Ha4eHns napaMeTpPoB U AKCNyaTauMOHHbIE XapakTepPUCTUKK)

IEC 60085:2007, Electrical insulation — Thermal evaluation and designation (3nekTpuyeckas msons-
umua. Knaccudukayus no TepMUYECKUM CBOMCTBAM)

IEC 60269-1:2006"), Low-voltage fuses — Part 1: General requirements. Amendment 1 (2009) (Mpexo-
XpaHUTENU NNaBkue HU3KOBOMbTHbIE. YacTb 1. O6wme TpebGoBaHus)

IEC 60410:19732), Sampling plans and procedures for inspection by attributes (Mpasuna 1 nnaHbl Bbl-
BGOPOYHOTO KOHTPONSA MO Ka4eCTBEHHbIM NPU3HaKaMm)

IEC 60664 (all parts), Insulation coordination for equipment within low-voltage systems (KoopanHauus
usonsaumm ans 060pyaoBaHUS B HU3KOBOSBTHbIX CUCTEMAX)

IEC 60947-1:2007%, Low-voltage switchgear and controlgear — Part 1: General rules (YcTpoiicTBo pac-
npeaenuTenbHoOe KOMMNekTHoe. Yacte 1. O6wpme npaBuna)

IEC 61000-4 (all parts), Electromagnetic compatibility (EMC) — Part 4: Testing and measurement tech-
niques (OnekTpoMarHMTHass COBMECTUMOCTb. YacTb 4. MeToanKn UCMbITAHUI U U3MEPEHUIA)

CISPR 11:2009%, Industrial, scientific and medical equipment — Radio-frequency disturbance char-
acteristics — Limits and methods of measurement. Amendment 1 (2010) (O6opyaoBaHue pagnodacToTHoe
NPOMbILLIIEHHOE, HAay4YHO-UCCNeaoBaTeNbCKOEe, MEAULUMHCKOE. XapakTepPUCTUKA SNEKTPOMAarHMTHLIX NMOMEX.
[NpenenbHble 3HAaYEHUA U METOAbI USMEPEHUS)

3 TepmuHbI, onpeaeneHusi, 0603Ha4YEHNSA U COKpaLLEHUA

3.1 O6wue nonoxeHus

B HacTosiem cTtaHgapTe UCnosnb3oBaHbl TePMUHLI M onpeaeneHus no IEC 60947-1:2007 (pasaen 2),
a TaKke HUKenpuBeaeHHbIe TEPMUHBI, CUMBOSIbI U COKPaLLEHUS.

3.2 AncdaBuTHbIN NepeYeHb TEPMUHOB

B
BKIMIOYEHHOE COCTOSIHME . . . . .ottt it e ettt e e e e e e e e e et e e 341
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HaKo ANs 04HO3HaYHOro cobnogeHns TpeboBaHUiA HACTOSALLEro CTaH4apTa, BIPaXEHHbIX B aTUPOBaHHON CChISIKE, PEKo-
MEHJYETCSA UCMONb30BaThb TOMLKO YKa3aHHOE B 3TOW CChINIKE U3fjaHue.

2) CraHpapT oTMeHeH 6e3 3amMeHbl. OfHaKO AN OAHO3HAYHOro cobrioaeHNs TpeBoBaHmin HacTOSILLEro cTaHaapTa,
BbIPaXeHHbIX B 4aTUPOBaHHOI CChISTKE, PEKOMEHAYETCA UCMONbL30BaTh TOMBKO YKa3aHHOE B 3TOM CChINKe U3gaHue.
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OpHako Ansa ofHo3Ha4Horo cobniogeHuns TpeboBaHU HacTosLLEro cTaHAapTa, BblpaXeHHbIX B AaTUpPOBaHHOW CCbifike,
peKoMeHAYeTCH UCMOMb30BaTh TOMBbKO YKka3aHHOe B 3TOW CChIMKe U3gaHue.

4 [eiicteyer CISPR 11:2015 «OBopynosaHne paanoyacToTHOE MPOMBILLNEHHOE, Hay4YHO-MCCresoBaTenbCcKoe,
Me[WLMHCKoe. XapaKkTepuCTUKKN 3NeKTPOMarHnTHeIX nomex. [MNpeaenbHble 3Ha4eHns U MeToAbl naMeperus». OfHako Ana
OfiHO3Ha4Horo cobntofeHns TpeboBaHWil HacTosLLero cTaHaapTa, BblpaXeHHbIX B AaTUPOBaHHO cCbinke, pekoMeHAyeTes
1Cnonb3oBaTh TOMLKO YKa3aHHOe B 3TOW Cebifke u3gaHue.
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3NeKTPOHHOE perne neperpy3ku ¢ chyHKUmMen 06HapyXeHUsi aCUMMETPUU TOKa UM HaNpsxerus . . K.2.2
ANEKTPOHHOE pene neperpy3ku ¢ pyHKuuen obHapyxeHusa auddepeHunansHoOro Toka. . ... .. . . K.2.1
ANEKTPOHHOE pene neperpy3ku ¢ cyHKumen oGHapyxeHna obparHoro BpaweHma das . ........ K.2.3

3.3 TepMmuHbI M onpeaeneHusa, OTHOCALWMECA K NONYNPOBOAHUKOBLIM YCTPOMNCTBaM
OnA ynpaBreHusl ABUAraTensMu B LIENSIX NepPeMeHHOoro Toka
3.3.1

norlyynpoBOAHUKOBbLIA KOMMYTaUMOHHbIA annapat (semiconductor switching device): KommyTtauu-
OHHBI annapar, NpeaHa3Ha4YeHHbIN ANA BKMIOYEHUS W/MNW OTKMIOYEHUS TOKa B SNEKTPUYECKOW Lenu no-
CpPeACTBOM BO3AEWCTBUS Ha perynmpyemyio npoBOAMMOCTb NMONYNPOBOAHMKA.

MpumedaHue — [aHHOe onpefereHWe oTnun4aeTca oT OPMYynNUpoBku, NpuseaeHHoi B IEC 60050-441,
MOCKOrbKY MOMyNpOBOAHUKOBLIA KOMMYTaALMOHHBIA annapaTt paccyuTaH Taloke Ha OTKMIoYeHe Toka.

[[EC 60947-1:2007]

3.3.2 nonynpoBOAHUKOBbLIN KOHTPOSNEpP NepeMeHHOoro Toka (a. ¢. semiconductor motor controller):
MonynpoBOAHUKOBbLIA KOMMYTaUMOHHbIA annapar, NpeAHa3Ha4YeHHbIN AnA BbINOMHEHUA (PYHKUMU NyCcKa n OT-
KINoYeHusi ABUraTerns.

MpumMmevyaHus

1 M3-32 onacHoro ypoBHS TOKOB YTEYKM, KOTOPLIE MOrYT BO3HWKaTL B NOSYNPOBOAHUKOBOM KOHTPONNEpe B OTKMo-
YEeHHOM COCTOSIHUM, BbIBOA I HArPY3KA CHUTAIOT MOCTOAHHO HAXOAALLUMUNCA MO HanpsXXeHneMm.

2 B uenu, B KOTOPOIi TOK NPOXOAMUT Yepes Horb (MEPEMEHHO UNK UHaYe), 3 eKT «HEBKITIOYEHNUAY TOKa, cneaytoLye-
ro nocne HyneBoro 3Ha4eHWs, paBHO3HAYEH TOKY OTKIHOMEHMS.

3.3.3 nonynpoBOAHMKOBbLIN KOHTpormnep (xapaktepuctuku 1) [semiconductor motor controller
(form 1)]: MonynpoBOAHUKOBLIA KOHTPOMEP NEPEMEHHOIO TOKa, B KOTOPOM NyCKOBas (PyHKLIMS MOXKET 3aKIio-
yatb B ce6e nioGoii MeTog nycka, ykazaHHbIA U3rOTOBUTENEM, U KOTOPLIA obecneynBaeT yHKLUM ynpasne-
Hus, couetatome B ceGe KoMBUHALIMIO MaHEBPUMPOBAHUSA, YNIPABIIEHUS YCKOPEHUEM, XOAO0M UMK YNPaBMNEHUA
3ameaneHuem ABuraTtens nepeMeHHoro Toka. Kpome aTtoro, KOHTponnep MOXET obecneuuBarb COCTOSIHUE
MOSHOIO BKIIOYEHUS.

MpumevyaHue — CM. pucyHok 1 v Tabnuuy 1.

3.3.4 nonynpoBOAHNKOBLIW KOHTPOMNNEP NJSIABHOro nycka (xapakrepuctukm 2) [semiconductor soft-
start motor controller (form 2)]: MonynpoOBOAHUKOBLIA KOHTPONNEP NEPEMEHHOIO TOKa crneumuanbHOn Xxapakre-
PUCTUKK, B KOTOPOM MyCKOBasi (PYHKLUMUA OrpaHUYUBAETCS M3MEHEHUEM (ramp) HaNPsDKeHU U/Mnm Toka u Mo-
XKET BKMOYaTh yrNpaBneHne YCKOPEHUEM, a JONOMHUTENbHAA PyHKUMA ynpaBneHnss orpaHUuUBaeTCsi NONHbIM
BKITHOYEHUEM.

MpumevyaHnue — CM. pucyHok 1 v Tabnuuy 1.

3.3.5 nonynpoBOAHUKOBbIW KOHTPOMNSEp NpsaMoro AelcTBuA (xapakrepuctuku 3) [semiconductor
direct on line (DOL) motor controller (form 3)]: MonynpoBOAHWKOBLIA KOHTPOMMEP NEPeMEeHHOro Toka cneuu-
anLHOIN XxapakTepUCTUKK, B KOTOPOM NyCKOBas (PyHKLMSA OrpaHN4MBAETCA UCKIIOYMTENIbHO METOAO0M Nycka ot
MOJIHOTO HaMPSHKEHUS!, 8 AONONHUTENbHAA PYHKLUUA OrpaHU4YMBAETCS MOMHBLIM BKITIOYEHNEM.

MpumevyaHue — CM. pucyHok 1 v Tabnuuy 1.

3.3.6 NonynpoBOAHUKOBbLIN NMycKaTenb (XapakTepuCTUKU 1, XapakTepPUCTUKU 2, XapaKTepucTu-
ku 3) [semiconductor motor starter (form 1, form 2, form 3)]: MonynpoBOAHUKOBLIA KOHTPOMNAEP NepemMeHHOro
TOKa C NOAXOAsLLEN 3aLMTOI OT NEPErpy3oK, pacCYMTaHHbIN Kak OAWH annapar.

MpumevyaHue — CM. pucyHok 1 v Tabnuuy 1.
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Annapar Cxema
[NonynpoBOAHUKOBLIA KOHTPO- T
nep (xapakrepuctuku 1, 2, 3) L 7
A "1 u,
MonynpoBoAHUKOBLIA  Nycka- T
Tenb (xapakrepuctuku 1, 2, 3) L
Ue
Uc
M6pUaHbIin KoHTpornep HxA), T
meX=1,2wm3 L I
Ue
Uc1 Uc2
MBpuaHLI koHTponnep HxBY . T
Ue ﬁ I
Uc1
LLlyHTMpoBaHHbIA KOHTpoOMmep
MapannenbHblii MexaHU4EeCKUiA
KOHTaKT
L MonynpoBOAHWKOBbLIA KOHTpONep T
(xapakTepvcTuky 1, 2, 3)
LLlyHTMpOBaHHbIA  rMBpUAHBIi
KoHTpornep® MapannenbHeii MexaHn4eckui
KOHTaKT
MBpuaHbIA KOHTpONnep
rlocnenoaaTenbtlblﬁ MonynpOBOAHMKOBHI
MeXaHV4eCcKui KOHTpOMNEp
KOHTaKT

(xapakrepucTukn HxA, HxB)

MMBpmaHLIA NyckaTenb

XapakrepucTtuka H1A unu
H1B ¢ 3awuTon pBurarte-
1A OT NeperpysoK

N OT Neperpysok

Xapaktepuctuka H2A unu
H2B c 3awuTtoil gBurate-

Xapaktepuctuka H3A unu
H3B c 3awuTon geurate-
N5 0T neperpysok

a) [lee pasnenbHble dyHKLUMM YyNpaBneHus As KOHTporrepa v NnocrneoBarefisHO BKIKOYEHHOTO MeXaHW4ecKoro

KOMMYTaUWOHHOro annapara.

b) Tonbko oaHa yHKUMS ynpaBneHUs Ans NocreoBaTenbHO BKITHOUYEHHOTO MEXaHUYeCKoro KOMMYTaLMOHHOTO

annapara.

©) UcnbiTarns AN Apyrix KoHGUrypaLmit MoryT 6biTs COrnacoBaHbl MeXy U3roTOBUTENEM W NoTpeBuTenem.

PucyHok 1 — lNonynpoBoAgHWKOBLIE annapaThkl yrpasneHus gBuratenemM
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Ta6nuya 1 — OyHKUMOHANbHBIE BO3MOXHOCTM NOMYNPOBOAHWUKOBLIX annapartoB yrpaBrneHust ABUratensiMu

KOHTponrnep npsiMoro
hencreus

Annapat Xapaktepuctuka 1 Xapakrepuctuka 2 Xapakrepuctuka 3
MonynpoBoaHUkoBLIA | - OTKNOYEHKE; - CocTosiHMe OTKIMIOYEeHUS; He npumeHseTca
KOHTpornep - nyckoBas yHKUMS, - nyckoBas PYHKLUS,

- MaHeBpUpoBaHue, - ynpaBnsieMoe ycKopeHue;
- ynpaBnsaemoe ycKopeHue, - MoMnHoe BKIloYeHne
- ynpaBnseMblil Xog,
- NONHOE BKMIOHEHNe,
- ynpaenaemoe 3ameaneHue
MonynpoBogHukoBLIA | He npuMeHaeTca He npumenseTca - CocTosiHMe OTKNIOHEHUS;

- nyckoBasi YHKUUS,
- NoNnHoe BKIoveHne

nyckarenb npsiMoro
aencrteus

MonynpoBogHukoBbii | KoHTponnep xapaktepuctu- | KoHTponnep xapakrepuctu- | He npumeHsietca
nyckarernb Ku 1 € 3aWuTON ABUraTeNs oT | K1 2 ¢ 3auToil ABUratensi ot
neperpysok neperpysok
MonynpoBogHuKoBLIK | He npuMeHseTca He npumMeHsetca KoHTponnep xapaktepuctu-

Ku 3 npaAMoro AeicTeusi c
3allMTON ABUraTeNs oT nepe-
rpy3ok

TMBPNAHBIA KOHTpOI-
nep HxA®, rpe x =1, 2
uwnn 3

H1A:

- Pa30OMKHYTOE MONOXeHHE,
- COCTOSIHUE OTKHOHEHUS;

- MyckoBas PYHKLNS;

- MaHeBpUpOBaHue;

- ynpaensemMoe yckopeHue;
- ynpasnsieMelit Xog;

- MOrHOe BKITKOYEHNe;

- ynpaenaemoe 3amMegneHune

H2A:

- pa3oMKHYTO€ MOSIOXEHME;
- COCTOSIHUE OTKITHOUEHUS;

- nyckoBas pyHKUUS;

- YNpaBnsieMoe YCKOPEeHHUE;
- MOSTHOE BKITIOMEHUE

H3A:

- Pa3oOMKHYTOE NONOXEHNE;
- COCTOAHNE OTKIIOYEHUS;

- nyckoBas PyHKLMS,

- MONHOE BKNIOYeHne

TMGpUaHLIA KOHTpO-
nep HxBY, rae x =1, 2
mnu 3

H1B:

- Pa3sOMKHYTOE MOOXeHWe;
- nyckoBas pyHKLMS;

- MaHeBpupoBaHue;

- yNpaBnsieMoe YCKOpeHue;
- yNpaBnseMbilit Xog;

- MOMHOE BKITKOYEHME;

- ynpaensemMoe 3aMeaIeHne

H2B:

- Pa3oOMKHYTOE NOMOXeHWe;
- nycKkoBas YHKLMS,;

- yNpaBnsieMoe YCKOpeHue;
- NOSHOE BKIOYeHNe

H3B:

~ Pa3oOMKHYTOE MOMOXEHHe,
- yckoBas yHKUUS;

- MofHo€e BKNKOYEHUe

TépugHbI
Tenb

nycka-

Xapaktepuctuka H1A wunu
H1B c sawuToi asurarens
OT Meperpysok

XapakTtepuctuka H2A wunu
H2B ¢ 3awwuToii gBuratens
OT Neperpysok

Xapaktepuctuka H3A unu
H3B ¢ sawuToil pBUraTens
OT Nneperpysok

annapara.

a) [lee pasgenbHble yHKUMM yNpaBreHust AN KOHTPOMnepa M nocrefoBaTensHO BKMIOYEHHOro MeXaHYeckoro
KOMMYTaLMOHHOro annapara.
b) Torbko ogHa DYHKUMS ynpaBreHus ANs NOCHefoBaTeNbHO BKITHOYEHHOTO MEeXaHMYecKoro KOMMYTaLMOHHOro

3.4 TepMUHbI, OTHOCSILLMECS K TMOPUOHBLIM KOHTPOSINIEpaM M nyckaTensam

3.4.1 rmopugHble KOHTpPONNepkLI UK NyckaTenu, xapakrepuctuka HxA (rge x =1, 2 unum 3) [hybrid
motor controllers or starters, form HxA (x = 1, 2 or 3)]: MonynpoBOAHMKOBLIA KOHTPOMNMEP UMK NyckaTenb Xa-
paktepuctukn 1, 2 unu 3, BKIIOYEHHbIN NMOCNEe[0BaTensHO C MEXaHUYEeCKUM KOMMYTALUUOHHBLIM annapaTom,
oba paccumTaHbl Kak OAAUH annapar.

MpumeyvaHue 1 — lpesycMoTpeHsl pasgensHble yNpaBnsAoLue KOMaHabl NS NocnesoBaTelbHoro MexaHu-
YecKoro KOMMYTaLIMOHHOrO annapata U MonynpoBOAHUKOBOrO KOHTposnepa unu nyckatens. MpegycMoTpeHsl Bce (yHK-
LMK yripaBreHus,, COOTBETCTBYIOLLME XapaKTepUCTUKe KOHTpomepa Unu nyckaTens, Hapsigy ¢ pa3oMKHYTbIM NOToXeHUeM.

[MpuMedvyaHune 2 — CM. pUcyHok 1.
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3.4.2 rnbpuaHble KOHTPONNepbl unu nyckatenu, xapakrepuctuka HxB (hybrid motor controllers or
starters, form HxB): MonynpoBOAHWKOBLIA KOHTPOSSIEP UMW MyCKaTeNb XapakTepucTuku 1, 2 unu 3, BKNOYEH-
HbI NOCNeA0BaTENbHO C MEXaHUYECKUM KOMMYTaLUOHHBLIM annaparoM, 06a paccuMTaHbl Kak OAUH annapar.
MpeaycMoTpeHa eAUHCTBEHHAs YNPaBnALLAaa KOMaHaa Ans nocneaoBaTeslbHOro MexXaHM4eckoro KOMMyTa-
LIMOHHOIO annapara 1 nonynpoBOAHWKOBOrO KOHTPOMNEPa Unu nyckartens.

MpumedaHune 1 — MpeaycMoOTpeHsl BCe OYHKLNU YNpaBlieHWUsl, COOTBETCTBYHOLLME XapaKTepUCTUKE KOHTPOI-
nepa unu nyckaTens, 3a UCKITKYEHNEM COCTOSHUS OTKITHOUEHUS.

MpumeyvaHue 2 — CM. pucyHok 1.
343

pa3oMKHyTOe nosioxeHue (open position): CocTosaHMe rudpuaHOro NONMynpPOBOAHUKOBOIO KOHTponmne-
pa unu nyckartens, Npu KOTOPOM NOCNef0BaTeNbHO BKMIOYEHHbIA MEXAHNYECKMI KOMMYTALMOHHBIA anna-
paT HaxoauTCsl B pa3OMKHYTOM MOSTOXKEHUMN.

[[EC 60947-1:2007]

3.4.4 dpyHkumnsa TokoorpanudeHus (current-limit function): CnocobHOCTL KOHTpONMEpa orpaHn4MBaTb
TOK ABMraTensi 10 3a4aHHOr0 3HAa4YEHus.

[l punmMmedaHue 1 — YTto He o3Ha4aeT crnocobHOCTb orpaHu4uBathb MFHOBEHHbLIA TOK B YCNoBUAX KOPOTKOro
3aMblKaHUA.

3.4.5 maHeBpupoBaHue (manoeuvre): Jllobas npegHamepeHHas onepauusi, Bbi3biBalOLLAA USMEHEHNUE
3HaYeHUs ToKa, KoTopasi MOXET ObITb OXapakTepusoBaHa 1 ynpaensema (Hanpumep, TONMYKOBbIA PEXUM, TOp-
MOXEHHe).

MpumeyaHua

1 NMyck sBNseTcs o6a3aTenbHOW onepauveil MaHeBPUPOBaHUS, KOTopas paccMaTpuBaeTcsl OTAENbHO.

2 Onepaunmn TOPMOXKEHUS, BLINOSTHAEMEIE NONYNPOBOAHNKOBLIM KOHTPOMNEPOM UMK NycKaTenem Buratens nepe-
MEHHOro ToKa, CHUTaloTCH MaHeBPUPOBAHWEM B paMKaxX HacTosLLero cTaHaapTa.

3.4.6 ynpaBnsaemoe yckopeHue (controlled acceleration): Ynpasnenue paborown aBurarensi ¢ 0OqHOBpe-
MEHHbIM YBEMMYEHMEM CKOPOCTU ABUraTENS NPW BO3AEHCTBUU HA SNIEKTPONUTAHWE ABUTaTENA.

3.4.7 ynpaBsnsiemoe 3ameaneHue (controlled deceleration): ¥YnpaBnexnne paboton agsuratens ¢ 0gHoO-
BPEMEHHbIM CHUXXEHWEM CKOPOCTW ABUraTens npu BO34eNCTBUM HA SNEKTPONUTaHWe ABUraTens.

3.4.8 ynpaBnsieMblii xog (controlled running): YnpasneHue paboToi ABuratens npu BO3aeWUCTBUM HA €ro
3MNEKTPONUTaHME C OAHOBPEMEHHBIM XOZAO0M ABUraTensi pu HOpPMaribHOWM CKOPOCTHU (HanpUMep, 3HeProcoepeXxeHue).

3.4.9

OXuaaeMbii TOK B LIeNU (MO OTHOLIEHUIO K KOMMYTaLMOHHOMY annaparty unu npeaoxpaHuTento)
[prospective current (of a circuit and with respect to a switching device or a fuse)]: Tok, KoTopblit npoTekan
Obl B LieNu, ecrnu Kaxxablil NOMIOC KOMMYTALMOHHOIO annaparta unv npegoxpaHuTens 3aMeHuTb NPOBOAHNU-
KOM C HE3HaYUTENbHLIM NOSIHbIM CONPOTUBIIEHUEM.

MpumeyaHue — Cnocob OLUEHKM W BHIPAXEHUS OXUAAEMOro Toka JOMKEH ObITb yKasaH B KOHKPETHOM
CTaHAapTe Ha annapar.

[IEC 60947-1:2007]

3.4.10 oxnaaemblii TOK C 3aMKHYTLIM poTopoM (/| gp) [prospective locked rotor current (/ gp)]: OxumAaa-
€MbIl TOK, KOTOPbIV NpoTekan Obl B LieNW ABUratens ¢ 3aMKHYTbIM POTOPOM NPU HOMUHASIbHOM HaNPSHYKEHUW.

3.4.11 BknroueHHoe cocTosiHMe (ON-state): CocTosiHue KoHTponnepa, npu KOTOPOM TOK MPOBOAUMOCTH
MOXET npoTeKaTb B €ro rnaBHOM LIenu.

3.4.12 nonHoe BKIoveHue (cocTosiHue kouTponnepa) [full-on (state of controllers)]: CocrosiHne KoH-
Tponsiepa, Npu KOTOPOM yrnpaensitoLme PYHKUMKM HACTPOEHbI HA 0BecneveHme nogayn HOPMarsnbHOro NOMHOro
HanpsbKeHUs Ha Harpysky.

3.4.13 MMHUManNbHbIM TOK Harpy3ku (minimum load current): MuHMManbHbIn paboynii TOK B rMaBHOM
uenu, HeobxoAMMbIN 4151 NTPAaBUNbHOTO AENCTBUSI KOHTPOMNNEpPa BO BKIIIOYEHHOM COCTOSTHUM.

MpuMedaHue — MuHUManNEHBLIA TOK HAarpysku JoSmKeH GbiTh BhIpaXeH Kak AeicTBytoLiee 3Ha4eHme.

3.4.14 otknovyeHHoe cocTtosiHne (OFF-state): CocTtoAHme koHTponnepa, Nnpu KOTOPOM OTCYTCTBYIOT
Kakue Gbl TO HY GbINo yNpaBnsioLuMe CUrHarbl U B FMABHOM LieNU He NPOTEKaET TOK, NPEBbILUAOLLMIA TOK YTEYKN
B OTKMIOYEHHOM COCTOSIHUM.
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3.4.15 TOK yTeuKku B OTKNIOYEHHOM cocTosAHuum (/) [OFF-state leakage current (/ )]: Tok, koTopbii npo-
TEKaeT B MMaBHON LiENU KOHTponmnepa B OTKIMIOYEHHOM COCTOSHUN.

3.4.16 onepupoBaHue (koHTponnepa) [operation (of a controller)]: Mepexoa U3 BKIMIOYEHHOrO COCTOSA-
HUS B OTKIIOYEHHOE COCTOsIHUE U HaobOopOT.

3.4.17 umkn onepupoBaHusi (koHTpornepa) [operating cycle (of a controller)]: MocneaoBaTenbHOCTL
onepupoBaHUs U3 OIHOTO COCTOSIHUS B 1PYrO€ U 06paTHO B NEPBOE COCTOSIHUE.

MpumevyaHune — llocnefoBaTenbHOCTb ONEPUPOBAHNA HEe 06pa3yeT LMKI ONepupoBaHNS B NOHUMaHUKU cepun
onepauuii.

3.4.18 pa6orocnoco6HOCTL (operational capability): B npean1caHHbIX yCHOBUSAX CNOCOGHOCTL BLINON-
HATb CEPUIO LIMKMNOB onepupoBaHus 6e3 oTkasa.

3.4.19 xapakrepuctuka Toka neperpy3ku (overload current profile): Bpema-tokoBaa koopauHara,
onpeaensiowaa TpeboBaHue K pacrnonoKEHUIO TOKOB NEPErPY3KkM NO OTHOLLEHUIO K BPEMEHHOMY nepuoay.

Mpumevyanune — (cm. 5.3.5.1).

3.4.20 HomuHanbHLIA NapameTp (rating index): UHopmauma o HomMHane, pacnorioxeHHasi B npej-
nUCcaHHOM ¢hopmare, 06bLEANHSAIOLLEM HOMUHANbHbLIA pabounii TOK M COOTBETCTBYIOLLIYIO KaTeropuio npumMeHe-
HUS, XapaKTepPUCTUKY TOKa Neperpy3ku u nepuoa Harpy3ku unm Bpems OTKNIOYEHUSI.

MpumeyaHue — (cm.6.1e).

3.4.21 onepaumsa pacuenneHus (koHTpornmepa unu nyckarens) (tripping operation of a controller or
starter): Onepauus No yCTaHOBNEHUIO U NOAAEPXKAHUIO OTKITIOYEHHOTO COCTOSAHUA (MMM PA3OMKHYTOrO NONOXe-
HUS B CNiyyae KOHTpOrnnepa unm nyckarens xapakrepuctuku HxB), nHuummupyemas ynpaensioLwmm CUrHanom.

3.4.22 xoHTpONNep unu nyckarenb coO CBOOOAHBLIM pacuenneHuem (trip-free controller or starter):
KoHTponnep unu nyckarenb, KOTOPbIil yCTaHABNMBAET U NOAAEPXMBAET OTKIIOYEHHOE COCTOSIHUE, KOTOpOoe
HENb3A nNpeoaoneTb B NPUCYTCTBUN COCTOAHUA pacuUenneHna.

Il punMmedyaHue — B Cry4ae KOHTpossiepa Uinun nyckarens Xxapakrepuctuku HxB TEPMUH «OTKIKOYEHHOE COCTO-
AHNE» 3aMeHAT TEPMUHOM «Pa3OMKHYTOE NMOJTOXXEHUEe».

3.4.23 pene wnu pacuenurens neperpyskun, YyBCTBUTESbHbIN K 0OpLIBY (BbinageHuto) ¢asbl (phase
loss sensitive overload relay or release): MHOrononocHoe pene unu pacuenuTens nNeperpysku, cpabdarbiBaloLwwmi
npu Neperpyske 1 Takke B Cryyae BbinageHus asbl B COOTBETCTBUM C NPEANMCAHHBIMU TpeBGoBaHUAMMN.

3.4.24 MMHUManbHoOe perne unu pacuenuTesnb Toka (under-current relay or release): UsmeputenbHoe
pene unu pacuenuTenb, aBToMaTu4ecku cpabaTbiBaloLLuii, KOraa NPOTEKAoLWMIA Yepe3 Hero TOK OnycKaeTcs
HUXe 3a4aHHOro YPOBHS.

3.4.25 MuHumManbHoe perie UK pacuenutenb HanpsxeHusa (under-voltage relay or release): N3me-
puUTENbHOE pene unu pacuenuTenb, aBTOMaTUYECKkn cpabaTtbiBaloLLNiA, KOrAa N0JaBaeMOoe Ha Hero Hanpsxe-
HUEe onyckKkaeTca Huxe 3agaHHOro ypoBHsA.

3.4.26 3neKTpOHHOE perie neperpys3ku, YyBCTBUTESNIbHOE K ONPOKMAbLIBAHUIO poTOopa ABuraTens
(stall sensitive electronic overload relay): OnekTpoHHOE pene neperpy3ku, KOTopoe cpabaTbiBaET, €CNu TOK He
CHU3UNCA HWXKe npeanUMCcaHHOro 3Ha4eHunsa B Te4eHne 3agaHHoro nepnoga BpemMeHn npu nycke unu ecnu pene
nonyyaeTt BXOLHOW curHan ob OTCYTCTBUM BPALLEHUS ABUraTens nocne 3aaHHoro nepuoaa BpeMeHu B CO0T-
BETCTBUMW C MPeanucaHHbIMU TpeBOoBaHUAMM.

MpumevyaHue — ONpoKUALIBAHNE O3HaYAET GIIOKMPOBKY poTopa Mpw Mycke.

3.4.27 anekTpoOHHOE perne neperpysku, YyBCTBMTESNIbHOE K TOPMOXEHUIO pOTOpa ABuraTens (pene
ynopa) (jam sensitive electronic overload relay): SnekTpoHHOe pene neperpysku, KOTopoe cpabatbiBaeT npu
BO3HUKHOBEHWMW NEPErpy3Kku, a Takke Npu NOBbILLEHUW TOKA BbiLLE 3aAaHHOTO 3HAYEHUS B TeYEHMe 3a4aHHOr0
nepuoaa BpeMeHu npu paborte agsuratens B COOTBETCTBUM C NpeAnUCaHHbIMU TpeGoBaHNAMMU.

MpumevyaHue — TopMOXeHWe — 3TO BbiCOKas Neperpyska, BO3HUKLLAS MO 3aBEPLUEHMM NycKa, KOTopas Bbl-
3bIBAET JOCTUXEHWE TOKOM 3Ha4YeHUs1 GIIOKUPOBKM poTOpa yNpaBnseMoro ABuUraTens.

3.4.28 Bpema TopmoxeHnus (inhibit time): Mepnoa 3aaepxkn BpemeHu, B TedeHne KOToporo chyHKUMs
pasmblKaHUA pene 3agep>xuBaeTcsa (MOXET PerynmpoBaTbcs).

3.4.29 Bpema BkntoyeHus (ON-time): MNepuoa BpemeHu, B TEYEHNE KOTOPOro KOHTPONIep HaxoauTcs
noj Harpys3Kkon.

MpumedaHune — Kak, HanpuMmep, Ha pucyHke F.1.
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3.4.30 Bpema oTkmovenusn (OFF-time): Mepnoa BpemeHun, B Te4EHUE KOTOPOro KOHTPONNEp He Haxo-
AUTCA NOA Harpy3Kom.

NMpumMevanne — Kak Hanpumep, Ha pucyHke F.1.

3.4.31 wyHTMpPOBaHHbIA KOHTponnep (bypassed controller): Annapar, B KOTOPOM KOHTaKTbl FNIABHOW
Leny MEXaHWYECKOro KOMMYTALIMOHHOTO annapara CoeAMHEeHbl NapannesnbHO ¢ KOHTAKTaMu FraBHOW Lenu
NonynpoBOAHNKOBOrO KOMMYTALMOHHOTO annapara U B KOTOPOM CKOOPAUHUPOBAHbI OPraHbl yNnpaBrieHus AByX
KOMMYTaLMOHHBIX annaparos.

MpumeuvaHue — CM. pucyHok 1.

3.4.32 onepauua CO (CO operation): PasmbikaHue uenu npu nomowy Y3K3 B pesynsrarte 3aMblkaHuA
Lenu nocpeAcTBOM UCMbLITYEMOro annapara.

3.4.33 onepauua O (O operation): PasmbikaHne uenu npu nomowm Y3K3 B pesynsrate 3amblkaHusi
LiENU HA UCNbITYEMBIV annapar, KOTOPbI HAXOAUTCA B 3aMKHYTOM MOSOXEHUMN.

3.5 TepMuHbl n onpeaeneHns, OTHOCAWMECA K INEKTPOMarHUTHOW COBMECTUMOCTHU

NpuMmevaHne — [ns cooTBeTCTBUA U BO M3beXaHWe NyTaHWLbl HEKOTOpble KioYeBble onpeAeneHus us
IEC 60050-161 BocnpounsseaeHbl 3aeck. CM. Tarke IEC 61000-2-1.
3.51

3anekTpomarHutHaa coBMmecTumocTtb (BMC) [electromagnetic compatibility (EMC)]: CnocobHocTb
060pyAOBaHUA UITM CUCTEMDbI YAOBNETBOPUTENBHO (PYHKLUMOHUPOBATL B 3NEKTPOMArHMTHON OKpYXaloLwen
cpeae, He BHOCS B 3Ty Cpeay HeAONyCTUMbIX 9NEeKTPOMAarHUTHBIX MOMEX.

[IEC 60050-161:1990]

3.5.2

3NeKTPOMAarHMTHOE usnyvyeHue (nomexoammuccusn) (electromagnetic emission): SsnexHue, npu KOTo-
POM MPOMCXOAUT U3NYYEHME BNEKTPOMArHUTHOWM 3HEPruu U3 UCTOYHUKA.
[IEC 60050-161:1990]

353

aneKTpoMarHuTHaa nomexa (electromagnetic disturbance): Jllo6oe anekTpomarHutTHoe siBneHue, Ko-
TOpO€e MOXeT HapyLnTb paboTtocnocobHOCTL annaparta, 06opyfoBaHus unu cuctemMel NMbo HaHecTn Bpea
XKNBOWN NN HEXXMBON MaTePUM.

[IEC 60050-161:1990]

Il pumMedYyaHne — GJ'IeKTpoMaI'HVITHaH noMexa MOXET ABMATBCA SNeKTPOMarHUTHeIM LWWYMOM, HEHYXXHBIM CUr-
Hanom unu naMeHeHneM B pacnpocTpaHeHun camon cpeqbl.
3.54

panuo (yactorHas) nomexa [radio (frequency) disturbance]: 3nekTtpoMarHuTHaa noMexa ¢ KOMNOHEH-
Tamu B AuanasoHe paguoyacTor.
[IEC 60050-161:1990]

3.5.5

paguovactotHaa uHTepdepeHuusa (RFI) (radio frequency interference, RFI): Hapywenue npuema
Tpebyemoro curHana, Bbl3BaHHOE PagnMo4acToTHON NOMEXOMN.

MpumedaHue — AHmuiickue crnosa «interference» u «disturbance» yacTo ynotpebnsior, He Aenas Mexay
HUMK pa3nnuus. BoipaxeHue «pafmodacToTHasi MHTEPepEHLMS» YacTo NPUMEHSIIOT B CMbICTe «pafnovacToTHas no-
MeXa» W HEHYXXHBIA cUrHan.

[IEC 60050-161:1990]
3.5.6

nepexogHoe COCTOsiHMe (3aBUCUMOe M He3aBUCMMOe) [transient (adjective and noun)]: ABneHue
UNnn BENUYMHA, KOTOPOE(asl) MEHSIETCA MEXay ABYMSI NOCMNeA0BaTeNbHbIMU YCTONYUBBLIMU COCTOSHUSIMUW B
TeYeHue HTepBarna BpeMeHU, KOPOTKOTO B CPABHEHUU C pacCMaTpuBaemMon BPEMEHHOW LUKanou.

[IEC 60050-161:1990]
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3.5.7

pa3pag (mmnynbcoB unu konebanus) [burst (of pulses or oscillations)]: NocnegoBatenbHOCTL Orpa-

HUYEHHOIO YUCNa PasnUYHbIX UMNYNbLCOB UIK KonebaHue orpaHUHeHHON ANMTENBHOCTHU.

[IEC 60050-161:1990]

3.5.8

uMmnynbc HanpsbkeHusa (voltage surge): BonHa nepexoaHOro HanpspkeHusi, pacnpocTpaHAIoLLAACca

[IEC 60050-161:1990]

BAONb NUHUM UK LIENU U XaPaKTEepU3yloLasaca 6bICprIM noBbiWEeHMEM C nocneayowm meaneHHbIM no-
HWXEeHneM Hanps>kXeHus.

3.6 O603HaYeHUA N COKpalLeHusA

i cokpalLEHe Onvcaue b potparasie
A KoHeuHas TeMneparypa oKpyatoLLieil cpefibl 9.3.3.34
Cs KoHeuHas TeMnepatypa kopnyca 9.3.3.34

SMC OrneKkTpoMarHuTHasi CoBMeCTUMOCTb 3.51
ny McnbiTyemoe ycTpoicTBo
le ToK BKIIOYEHUS U OTKIIOYEHUSA Tabnuuya 8
Io HoMuHanbHbli pabounii Tok 5323
Ie Tok yTeukn nocne GroKUpPOBaHUA U UCTILITAHUA Ha KOMMYTALMOHHYIO cnocob- 9.3.3.6.3
HOCTb
Linit HavanbHbIA UcnbITaTeNbHbIR TOK 9.3.36.2
I TOK yTe4KN B OTKIMIOHYEHHOM COCTOSHUN 3.1.13
IrP OXunaaemblit TOK ¢ 3aMKHYTEIM POTOPOM 3.1.8
o Tok yTeykn neped 6riokMpoBaHMeM W UCMbITAHUEM Ha KOMMYTALMOHHYO Cro- 9.3.36.3
cobHocTb
lin YCnoBHbLIN TEMNMOBOR TOK B OTKPLITOM MCMOSTHEHNM 5.3.2.1
hhe YCroBHbINA TENMOBOIA TOK B 060M04ke 5322
1y HoMWHarbHbIA HENPepbIBHBIA TOK 5324
SCPD YCTpONCTBO ANA 3aWUTLl OT KOPOTKMX 3aMblkaHuil (Y3K3)
U, HomuHaneHoe HanpsxeHue Lenu ynpaeneHus 55
Uy HomuHaneHoe pabodee HanpspkeHue 5.3.1.1
U HomuHaneHoe HanpsbkeHue no u3onsauum 53.1.2
Uimp HoMuHanbHoe UMNynbcHoe BbiAepXXMBaeMoe HanpshkeHve 53.1.3
U, HanpspkeHwe NpoMBbILLITEHHON YacToThl MW BOCCTaHaBNUBAaOLWEECs Hanpsxe- Tabnuua 6
HWe MOCTOSIHHOro Toka
U HoMuHanbHoe HanpspkeHne NUTaHUA Lenu ynpasneHns 55

10




FOCT IEC 60947-4-2—2017

4 Knaccudumkaums

B nyHkTe 5.2 npuBeaeHbl BCe AaHHbIE, KOTOPbIE MOryT ObiTb UCNONL30BAHLI B KAYECTBE KpUTEPUA AN
Krnaccudpukayum.

5 XapakTepucTUKM NonynpoBOAHMKOBbLIX KOHTPOSNIEPOB U NycKaTenen
Ons uenem nepemMeHHOro Toka

5.1 MNepeyvyeHb xapakTepuCTUK

XapakTepuCTUKM KOHTPOMMEpPOB U MyckaTenen AOMKHbI ONPeaenaTbCs CneaylowmmMu nokasaTensamu,
€Cnu Takue nokasarenu MoryT 6bITb MPUMEHEHbI:

- TNoM annapara (cMm. 5.2);

- HOMWUHAamNbHbIMU U NPeaeribHbIMA 3HAYEeHUAMM NapaMeTpoB rnasHoN Lenu (cMm. 5.3);

- KaTeropusaMmu npumeHeHuns (cm. 5.4);

- uensmu ynpaenenus (cMm. 5.5);

- BCrioMoraresnbHbIMK Lienamu (cMm. 5.6);

- TMNaMu 1 NapaMeTpamMmu pene u pacuenutenei (cm. 5.7);

- KooOpAuHaUMEN ¢ annapaTtaMmu Ans 3awnTbl OT KOPOTKUX 3aMblkaHui (CM. 5.8).

5.2 Tun annapata

Heobxoaumo yka3sbiBaTb crnegyioLee.

5.2.1 Bug annapara

Buabl koHTponnepos u nyckatenen (cMm. 3.3 n 3.4).

5.2.2 Yucno nontocoB

- Yucno rnaeHbIX NONIOCOB;

- YMCIO rMaBHbIX NOMKOCOB, €CNN onepauus ynpasnseTcs NonynpoBOAHUKOBLIM KOMMYTALMOHHbLIM 3ne-
MEHTOM.

5.2.3 Pog TOKa (TONbKO nNepeMeHHbI)

5.2.4 KommyTaumoHHasa cpena (Bo3ayx, Bakyym U T. A.)

TonbKO AN MEXaHUYECKUX KOMMYTALMOHHbIX annapaTtoB rMbpuaHbIX KOHTPOMMIEPOB U NycKaTenen.

5.2.5 YcnoBusa cpabaTtbiBaHMA annaparta

5.2.5.1 Cnocob onepupoBaHusi

Hanpumep:

- CAMMETPUYHO ynpaBnseMblil KOHTponnep (Hanpumep, NonynPOBOAHUK C NOMHbLIM KOHTPONeEM ¢as);

- HECUMMETPUYHO YNpaBnsemblii KOHTponep (Hanpumep, TMPUCTOPLI U AUOAbI).

5.2.5.2 Cnocob ynpaeneHus

Hanpumep:

- aBTOMaTMYecKuii (NOCpPeaCTBOM aBTOMATMUYECKOro annapara ynpasfieHus unuv nporpammupyemoro
KOHTpONnepa);

- HeaBTOMAaTMYeCKUi (MPU NOMOLLYM HAXKUMHbIX KHOMOK);

- NONyaBTOMaTn4eCcKui (HaCTUHYHO aBTOMAaTUYECKUIA, YACTUYHO HEABTOMAaTUYECKUN).

5.2.5.3 Cnocob coeagmHeHus

Hanpumep (CM. pUCyHOK 2):

- IBATATENb CO CXEMON «TPEYrofibHUKY, TUPUCTOPbI NOCNEA0BATENLHO C 0OMOTKONR;

- ABUraTenb CO CXeMOW «3Be34a», TUPUCTOPbI CO CXEMOW «TPEYrofbHUKY;

- ABUraTernib CO CXEMOW «TPEYronbHUKY, THPUCTOPLI COEAMHEHbI MEXY 0GMOTKOM U UCTOMHUKOM NUTaHUA.

5.3 HoMuHanbHbIE U NpegenibHble 3HAYE€HUA NapaMeTPOB IMIAaBHOM Lenu

HomuHanbHbIe 3Ha4eHna napameTpoB KOHTPOsNepa v nyckaTtens creayert ykasbisarb cornacHo 5.3.1—5.3.6,
HO He 00A3aTensLHO BCE MapaMeTpbl, NPOBEPSEMbIE NPU UCTILITAHUSX.

5.3.1 HOMuHanNbHbIE HanpsXeHus

KoHTponnep unu nyckatenb XxapakTepusyrot crieayiolme HOMUHANbHbIE HaNPsKEHUS.

5.3.1.1 HomunHankeHoe paGouee HanpsikeHue (U,)

Mo IEC 60947-1:2007 (noanyHKT 4.3.1.1) CO cneayoLwmmM 4ONOSIHEHNEM:

11
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MapameTp annapara ans NepeMEHHOTO TOKa A0MKEH COAEPXATh YUCNO a3 KpOMe annapata UCKNIoUN-
TEenbHO ANA 0AHOMA3HOro NPUMEHEHUS.

5.3.1.2 HommnHanbHoe HanpskeHue no usonsauun (U;)
Mo IEC 60947-1:2007 (nognyHkKT 4.3.1.2).

5.3.1.3 HomyHaneHOe MMNyNbCHOE BblAEPXKUMBAEMOE HaANPSHXKEHUe (Uimp)
Mo IEC 60947-1:2007 (nognyHkKT 4.3.1.3).

2 3

a — [IsuraTenb Co CXEMOI «TPeyronbHUK», TAPUCTOpPLI NocnefoBaTenbHO
¢ o6moTKoM

3 2

b — [BuraTent co cxemoi «3Be3fay, TMPUCTOPLI CO CXEMOW «TPeYronbHUK»

1 2 3

AR

X

¢ — [Buratent CO CXEMOIA «TPEYroNbHUK», TUPUCTOPLI COEANHEHbI MeXay
0BMOTKOI 1 MCTOYHUKOM MUTaHWS

PucyHok 2 — Cnocobbl coefuHeHns
12
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5.3.2 Toku

KoHTponnep unu nyckartens XapakTepU3yioT crefyoLme TOKH.

5.3.2.1 YCrioBHblIi TENOBOI TOK B OTKPLITOM MCNOSHEHUN (ly,)

Mo IEC 60947-1:2007 (noanyHKT 4.3.2.1).

5.3.2.2 YcroBHbIn Tennosoil TOK B 06onouke (fy,.)

Mo IEC 60947-1:2007 (noanyHKT 4.3.2.2).

5.3.2.3 HoMuHanbHbIM paGounii Tok (/)

HomunHanbHbIn pabounii TOK /, KOHTPONNEpa U nyckarens — HopMmanbHbIi pabounii TOK, Koraa annapar
B COCTOSIHUM MOJSIHOMO BKIMIOYEHUA C Y4ETOM HOMUHANBLHOIO paboyero HanpsbkeHus (cm. 5.3.1.1), HOMUHarb-
HOM YacToThbl (CM. 5.3.3), HOMMHANBLHOIO peXxumMa akcnnyarauuu (CM. 5.3.4), kateropun npUMEHeHNst (CM. 5.4),
neperpy3odHbIX Xapaktepuctuk (M. 5.3.5) u Tna 3awmTHON 0B0NOYKM (NpK ee Hanu4YuN).

5.3.2.4 HoMnHanbHbIN HenpepbIBHbIA TOK (/)

Mo IEC 60947-1:2007 (noanyHKT 4.3.2.4).

5.3.3 HomuHanbHas yactoTa

Mo IEC 60947-1:2007 (nyHKT 4.3.3).

5.3.4 HoMUHanbHbIe peXUMbI IKCNNyaTaLuu

HoMUHarnbHbIE pexxvMbl IKCMNyaTauuu, CHATAOLMECS HOPMATIbHBIMU:

5.3.4.1 BoCbMNYaCOBOW PeXUM

PexvM, B KOTOPOM KOHTPOMNEP UMKU NycKaTenb HaXOAMTCA B NOMHOCTBIO BKIKOYEHHOM MOMOXEHUU, NPo-
BOAA YCTaHOBUBLUWIACA TOK JOCTaTOMHO AOJITO ANA TOro, YtoObl annapart A4OCTUT TENMOBOIO PaBHOBECUS, HO
He Gonee 8 4 6e3 nepepsbiBa.

5.3.4.2 HenpepbIBHbI pexum

Pe>xvM, B KOTOPOM KOHTPOSNEP UMM NyckaTenb HaX04MTCA B NOMHOCTLIO BKIHOYEHHOM NOMOXEHUU, Npo-
BOASI YCTAHOBUBLLUIACS TOK 6e3 nepepbiBa B TeYeHue 6onee 8 4 (Heaenb, MECALEB U Jaxe neT).

5.3.4.3 MNoBTOPHO-KPATKOBPEMEHHbI NEPUOANYECKUIA UNN MOBTOPHO-KPATKOBPEMEHHBI PEXUM

Mo IEC 60947-1:2007 (noanyHkT 4.3.4.3), 3a UCKNOYEHMEM nepBoro absaua, U3noXXeHHOro B HOBOW
peaakuuu:

Pe>xxvM, B KOTOPOM NepUoAbl NOA Harpy3kow KOHTponnepa unn nyckarens, Koraa oH HaXxoAUTCS B MOSHO-
CTbO BKIIIOYEHHOM NOMOXKEHUW, CBA3AHbI ONPeAerieHHbIM COOTHOLLEHUMEM C nepuogamm 06eCTouMBaHusA, Npu-
YeMm Te U Apyrue nepuobl CAMLLKOM KOPOTKM, YTOObLI annapart ycnen A0CTUYb TENNOBOrO PaBHOBECUS.

5.3.4.4 KpaTKOBpPEMEHHbIN PEXUM

Pexxum, B KOTOPOM KOHTpOANEp UAWU nyckaTenb HaxXOAUTCS B MOMHOCTLIO BKMIOYEHHOM NONOXEHUU
B TEYEHUe NepuoaoB BpeMEHMU, HEe AOCTATOUYHbIX ANS TOro, YtoObl annapar ycnen AoCTuU4b TENMOBOro
paBHOBECUS, NEPUOALI NPOMYCKAHUA TOKA pasaeneHbl nepuogamm 06eCTouMBaHNA 4OCTATOYHO AN TOrO,
4yTOObI BOCCTAHOBUTL TEMMOBOW OanaHc ¢ oxnaxaaiwen cpeaoi. CTtaHaapTHblE 3HAYEHUA KpaTKOBpe-
MEHHOTO pexuma:

30c¢, 1, 3,10, 30, 60 1 90 MuH.

5.3.4.5 NMepuognueckuii pexxmnm

Mo IEC 60947-1:2007 (noanyHkT 4.3.4.5).

5.3.4.6 NMapameTpbl LMKNA pexxuma U 0603Ha4YeHuUs!

B HacTosiLeM craHgapTe B 0003HaYEHUM LMKIa pexuMa MCronb30BaHbl 4Ba cumeona: F u S. OHu onpe-
AensioT PeXuUM, a TaloKe YCTaHABAUBAIOT BPEMS, AOCTATOMHOE ANSi OXIAXAEHUSA.

F — OTHOLWIEeHue nepuoaa HaxoXAEHUs NOoA Harpy3kom KO BCEMY BPEMEHMU, BbIPAXKEHHOE B MpPOo-
LeHTax.

MpeanoyTuTenbHbiE 3Ha4YeHnA F:

1, 5, 15, 25, 40, 50, 60, 70, 80, 90, 99 %.

S — 4KuCno LMKNOB ONepMpPOBaHUSA B Yac.

MNpeanoyTuTenbHblE 3Ha4YeHNA S:

1,2,3,4,5,6, 10, 20, 30, 40, 50, 60 uMknoB onepupoBaHUs B HYac.

MpuMeuvaHune — W3roToBUTENb MOXET YCTAHOBUTL ApYrUe 3HAYeHusa Fu S.

5.3.5 XapakrepucTMKU Npu HOPManNbLHOW Harpy3ke u neperpyske

Mo IEC 60947-1:2007 (nyHKT 4.3.5), CO cneayloLMMmN JONOMHEHUSIMMU.

5.3.5.1 XapakrepucTuka Toka neperpysku

XapakrepucTuka Toka neperpysku npeacraBneHa BPeMSA-TOKOBbIMU KOOpAUHATaMn ANA ynNpasnsieMoro
Toka neperpysku. OHa 0603HaveHa AByma cumeonamm Xu T,
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X — 0603Ha4aeT TOK Neperpy3sku Kak KpaTHOCTb /,, BbIOPaHHbIN N3 MHOXECTBA 3Ha4eHui no Tabnuue 9,
M NPEeACTaBMAET MakCUManbHoe 3HaYeHue pabodyero Toka npu nycke, cpabarbiBaHMM U MAHEBPUPOBAHUU B
ycnosuax Toka neperpysku. X =/ pp/l, , €Cnm dyHKUMA TOKOOrpaHUYEHUA HE NMPeaycMoTpeHa.

MpeaHamepeHHble CBEPXTOKU, He npeBbiwaowme 10 umknos (Hanpumep, A006aBOYHOE HaNpSXEHUE,
Gpocok npu nycke U T. A1.), KOTOPbIE MOTYT MPEBLICUTL YCTAHOBMEHHOE 3HaueHue X - [,, NITHOpUpyoTcA Ans
XapaKTePUCTUKU TOKA Neperpysku.

T, — 0603Ha4aeT COBOKYNHOCTb ANUTENLHOCTU KOHTPOMNMPYEMbIX TOKOB Neperpysku npu nycke, cpaba-
TbIBAHWM Y MAHEBPUPOBaHUM (CM. Tabnuuy 9).

Ana nyckatens 7, — MuHMMaribHoe pabouyee BpeMsi, OrpaHM4MBaeMoe Aonyckamu pene nepe-
rpys3ku.

5.3.5.2 PabotocnocobHOCTb

PaGoTocnocoBbHOCTL COYETAET CNOCOOHOCTH K:

- KOMMyTaLUuUu TOKOB U NPONyCKaHUIO TOKa BO BKNMIOYEHHOM COCTOAHUWN,

- YCTAHOBINEHMIO U NOAAEPKAHUIO OTKIIOYEHHOTO COCTOSIHUA (BNOKMPOBAHUA) NPU MNOMHOM HANPSHXEHUM
B YCMOBUSIX HOPMAarbHOW HArpy3ku 1 NEperpy3ku B COOTBETCTBUU C KATEFOPUEN NPUMEHEHURA, XapaKTePUCTU-
KO TOKa Neperpysku U 3ajaHHbIX LUKIOB pexxuma aKcnnyarauuu.

Pa6oTocnocobHOCTb XapaKkTepusyeTCs:

- HOMUHanbHbIM pabo4um HanpsbkeHnem (cM. 5.3.1.1);

- HOMUHanbHbIM paboynm Tokom (cM. 5.3.2.3);

- HOMUHAanNbHbLIM PEXUMOM 3KcnnyaTaumm (cMm. 5.3.4);

- XapakTepUCTUKON Toka neperpysku (Cm. 5.4).

TpeboBaHuUs U3NOKeHbI B 8.2.4.1.

5.3.5.3 XapakTtepucTuku nycka, 0CTaHOBKM U MaHEBPUPOBAHUA

TUNUYHBIMKU YCNOBUSIMM 3KCMIyaTaLMm KOHTPOMNNEPOB M NycKaTenen, ynpasnaowmx ABUraTensmm ¢ Ko-
POTKO3aMKHYTbLIM POTOPOM U FEPMETUYHLIMU ABUTATENSIMU C OXNAXKIEHUEM, ABNAIOTCA:

5.3.5.3.1 lNMycKoBble XapaKkTepUCTUKK ABUraTenen ¢ KOPOTKO3aMKHYTbLIM POTOPOM U FePMETUYHbIX ABUra-
Tenew ¢ oxnaxageHnem

a) BpaweHne B 04HOM HanpaBfeHWM co cnoCcOOHOCTLIO (hpa30BOro KOHTPONA U obecnevyeHueM nio-
601 KOMOMHaALUMM ynpaBnseMoro yCKOpeHusa A0 HOpMarnbHOW CKOPOCTU, YNPaBNAEMOro 3aMearneHus Ao
OCTaHOBKM UMW Peakoro maHeBpupoBaHMA ©e3 MOBTOPHOM nojayu nNUTaHus Ha KoHTponnep (AC-53a,
AC-58a).

b) BpallueHue B 04HOM HanpaBneHMn cO CNOCOBHOCTLIO (ha30BOro KOHTpoNst u obecneyeHnemM ynpaensi-
€MOro yCKOpeHust 40 HoOpMarbHOW CKOPOCTU. KOHTponnepbl n nyckartenyu paccqyuTaHbl TONbKO HA NOBTOPHO-
KpaTKOBPEMEHHbIN pexxumM akcnnyatauuu (AC-53b, AC-58b); Hanpumep, nocne nycka ABuraresib MOXeT ObiTb
BKITIOYEH B LieMb, LUYHTUPOBAHHYIO CUIIOBLIMU MONYNPOBOAHNUKAMM.

BpaLueHue B ABYX HanpaBreHUAX MOXET TaKXKe BbINOMHATLCA U3MEHEHUEM COEAUHEHUI KOHTponnepa
unu asurarens cnocobom, KOTOpbIA HAXOAUTCA BHE 0BnacTu NpUMEHEHMs1 HacToSILLEro CTaHjapTa, a CooT-
BETCTBYET TPeOOBaHUAM APYrMX KOHKPETHbIX CTAHAAPTOB.

BpalueHue B AByX HanpasfeHUsAX MOXET TaKKe BbINONMHATLCA peBepcupoBaHueM as BHYTPU KOHTPOIT-
nepa unu nyckarensi. TpeboBaHusA K 9TOM onepauum pasHble Ans KaKA0ro HasHayeHus. MoTroMy OHU ABMAIOT-
Csl NpeAMETOM COrMnaLleHUs1 MeXay U3rotoBuTenem u notpedurenem.

CornacHo ynpasnsioLwen cnocoGHOCTU KOHTPOJIIEPOB U NycKaTenei TOK Npu Mycke, OCTAHOBKE U Ma-
HEBPUPOBAHUM MOXKET OTNMYATLCS OT YCNOBHbLIX 3HAYEHUM OXKMAAEMOro TOKa 3aMKHYTOro poTopa, npuseaeH-
HbIX B Tabnuue 11.

5.3.5.3.2 MNycKoBble xapaKkTepUCTUKN peoCTaTHbIX POTOPHbIX NyCKaTenen ¢ KOHTponnepamu, NoABOASA-
WwMMu nuTaHue K cratopy (AC-52a, AC-52b)

I‘IyCKaTenu MOTYT NPUMEHATLCA ANA obecneyeHnss 06MoTOK craropa agsurartena ¢ KOHTakTHbIMW Konbua-
MM YMEpEeHHbIM HanpsiXXeHneM BOo30YKaeHNs, TEM CaMbIM CHUXKAETCSH YMCIO TPeOyIOLLMXCA CTyNEHEN KOMMY-
Tauum B uenu portopa. B 60NbLUMHCTBE HAa3HAYEHWUI OAHA UMW ABE MYCKOBbIE CTYNEHU JOCTAaTOYHbI B 3aBUCU-
MOCTU OT MOMEHTA Harpy3ku U UHepLMK U TpebyeMoW >XXeCTKOCTU NyckKa.

MpumMmevyaHue — [llyckaTenn U KOHTPOMMepbl, oxXBaTbiBaeMbleé HacTOALWWM CTaHAApPTOM, He NpeAHasHa4YeHb!
ANSA NPUMEHEHUA B LUenu poTopa, NO3TOMY poTOpHas Liernb AOMKHA YNpaBnaTbea TpaguUUOHHLIMU cpeacTBamu. 3aechb
AOIMKHBI NPUMEHSATLCA COOTBETCTBYIOWUE CTaHAApPTHI ANsi POTOPHBIX Lienel peocTaTHbLIX POTOPHLIX NycKaTenen.

5.3.6 HoMuHanNbHLBIN YCNOBHBLIN TOK KOPOTKOIO 3aMbIKaHUA
Mo IEC 60947-1:2007 (noanyHkT 4.3.6.4).
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5.4 Kateropmusa npuMeHeHus

5.4.1 O6wWMe nonoxeHus

Mo IEC 60947-1:2007 (noapasaen 4.4) co cneayowmnmM A0ONONTHEHUEM.

Ina KOHTPONNEepoB 1 nyckaTtenen CYUTaKT CTAaHAAPTHBLIMKU KaTeropum npumMeHeHusa no tabnuue 2. Jlo-
6oe apyroe NpMMEHEHUe AOMKHO OCHOBBLIBATLCA Ha COrMalleHWWM Mexay W3roTOBUTENEM W noTpebutenem,
HO B Ka4yeCTBe TakOro COrmnalleHus MOXET MCMONb30BaTbCA MHOpMaUud, cogepalaaca B Katanore unm
NpOCNeKTe U3roTOBUTENS.

Kaxxpas kareropusi NpUMEHEHUS (CM. Tabnuuy 2) xapakTepusyeTcs 3HaYEHUSAMU TOKOB, HaNpPSXXEeHUN,
KO3h(PULMEHTOB MOLLUHOCTU M Apyrux napameTpos u3 tabnuy 3, 9, 10 n 11 1 yCnoBUAMKU UCNLITAHWUIA NO Ha-
CTOsILLIEMY CTaHaapTy.

MepBas yudpa B Kareropun npumeHeHnsa 00603HavaeT NoNynpPOBOAHMKOBbIA KOMMYTALMOHHbIN annapar
(B 4aHHOM CTaHgapTe NosynpoBOAHUKOBLIN KOHTPOMNEp unu nyckartens). Bropas undpa o6o3Havaer Tunmy-
HOe npumeHeHue. bykBa «a» 0603Ha4YaeT cnOCOBHOCTb KOHTPOMIEPa BbIMOMHATL NIOOYI PYHKLMOHANbHYIO
3agaqvy, npuBeaeHHyto B Tabnuue 1. bykea «b» 0003HauyaeTr cnoCOOHOCTL KOHTPOMMepa Tam, rae BBEAEHDI
OrpaHUYeHns1, OCYLLIECTBMSATb NepPexoa U3 COCTOSAHUS OTKIMIOMEHUS B COCTOSAHME NMYCKOBOWM OYHKLUMMN ANUTENb-
HOCTbIO T, M HEMEAMNEHHbLIA BO3BPAT B COCTOSAHME OTKMIOYEHMA ANA 3aBEPLUEHWUS LMKMNA B COOTBETCTBUM C
TpeboBaHuammu 8.2.4.1.

5.4.2 HazHauyeHue napamMeTpPOB HAa OCHOBAHUM Pe3yNLTaTOB UCMbITAHUNA

KoHTponnepy unu nyckatento, UCMbITAHHOMY C ONpeAeneHHbIMW napameTpaMyM NO OOHOW KaTeropuu
NPUMEHEHNA MOXHO Ha3HAYNTbL ApyrMe napaMmeTpbl 6€3 UCMbITaHWI NPU YCNOBUK, YTO:

- HOMUHaMbHbIN pabo4ymnit TOK U HANPSXKEHNE, NPOBEPSABLUMECH NPU UCMbITAHUK, BbINK HE HXKE NapamMe-
TPOB, HazHa4YaeMbIX 6€3 UCNbITAHUIA;

- TpebOBaHUS K KATErOPUM NPUMEHEHUSI U PEXUMY ANSA UCMbITAHHOIO NapamMerpa 6binn TaKUMK XKe Unn
Oonee >eCTKMMU, YeEM K HazHa4Yaemomy 6e3 UCnbITaHWUi NapaMmeTpy; OTHOCUTENbHbLIE YPOBHM XXECTKOCTU Npu-
BeAeHbl B Tabnuue 3;

- XapakTepucTuKa ToKa neperpysku Anst UCMbITAHHOTO napameTpa AoSmkHa ObITh Takow e unu donee
XKECTKOW, YeMm Ana HasHavaemoro 0e3 ucnbiTaHuin napameTpa C OTHOCUTENbHBLIMU YPOBHAMMU XKECTKOCTM NO
Tabnuue 3. Tonbko Gonee HU3KMe 3Ha4yeHusa X, Yem UCMbITAHHOE 3Ha4YeHne, MOryT ObITb Ha3Ha4YeHbl 6e3 uc-
NbITAHWA.

Tabnuya 2— Kateropuu NpUMEHEHMA

KaTeroleﬂ npuUMeHeHNA Tunu4Hoe HasHadeHne

AC-50a YnpaBrneHne cTaTopoM ABUraTerns ¢ KOHTaKTHbIMU KoMbLaMu: 8-4acoBOW pexuM Moj Harpya-
KOl TOKOM MpW Nycke, YCKOPEHUU, pasroHe

AC-52b YnpaBrneHne cTaTopoM ABUraTensi ¢ KOHTaKTHBEIMU KOMbL@MMW: NOBTOPHO-KpaTKOBPEMEHHIA
pEXUM

AC-533 YnpaBneHue ABuraTeneM ¢ KOPOTKO3aMKHYTEIM POTOPOM: 8-4acoBOW PEXUM MOZ HarpysKoi
TOKOM MpK MycKe, YCKOPEHWH, pasroHe

AC-53b YnpaBneHne ABUraterieM ¢ KOPOTKO3aMKHYTbIM POTOPOM: MOBTOPHO-KPATKOBPEMEHHBIN pe-

KUM

YnpaeneHve ABuratenemM ¢ repMeTUYHLIM XONoAUIbHEIM KOMMPECCOPOM C aBTOMaTUYECKOA
AC-58a YCTaHOBKOW pacuenuTeneil neperpysku: 8-4acoBoi pexuM Nnog Harpy3Kon TOKOM Mpu nycke,
YCKOPEHWU, pa3roHe

YHpaBneHme aApuratenem ¢ repMeTU4HbIM XornogurbHbIM KOMMNPEeCCOpPoOM C aBTOMaTn4eCcKomn

AC-58b o o N
YCTaHOBKOM pacLenuTeneit neperpysku: NOBTOPHO-KPATKOBPEMEHHbIA pexium

MpumeyvaHuns

1 YCTpOWCTBO ANS LLYHTUPOBaHUS KOHTPONepa Unu nyckarens MoxXeT ObiTb BBIMONHEHO 3@ OAHO LeNnoe C KOHT-
ponnepom/nyckarenem nubo ycTaHaBnNnBaTbcA OTAENbHO. Ha 3To MOXeT ObITb MNK He GbITb OrpaHnYeHmne, Kak ykasaHo
B821.71n8218.

2 [iBuratenb ¢ repMETUYHBIM XONOAUIBHBEIM KOMMNPECCOPOM ABMAETCA KOMOWHaL el u3 Komnpeccopa v ABurare-
N8, YCTaHOBNEHHLIX B O4HOM kopryce, 6e3 BHeLLHero Bana, ABuratenb paboTaeT B oxNaguTene.
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Tabnuya 3 — OTHOCUTENBLHBIE YPOBHU XECTKOCTU

KaTeropusa XapakTepucTuKa Toka
YpoBeHb XKecTKoCTU MPUMEHEHWS neperpyaku XT, Tpe6osaHue no BpeMeHU

Camblif xecTKuiA AC-52a HawnbGonbluee 3HaveHue | Hanbonbluee 3HaveHue F - S (NpumMeyaHme 2)
AC-53a (XI T, (MpuMesatue 1)
AC-58a
AC-52b HaumMeHblUee 3Ha4yeHWe BpPEeMeHU OTKIoYe-
AC-53b HUA (NpuMedaHue 3)
AC-58b

MpumevaHuns

1 Ecnv HanbGonbluee 3HaYeHWe (X/e)2TX cnydaetcsi Gonee YeM ¢ OAHUM 3HadeHneM X/, MPUMEHSsIIOT HanGonbLlee
3HadeHune X/,

2 Ecnn Hambornbluee 3HaveHue FS crnyvaetcs Goree YeM ¢ OAHUM 3Ha4YeHUeM S, NpUMeHsIoT Hanbonblee 3Ha-
YeHue S.

3 Ecnu HanGonbluee 3HayYeHue (X/e)ZTX crnyyaetcq bonee Yem C OAHUM 3HAYEHWEM BPEMEHW OTKITHHEHNS, Npu-
MEHAIOT HauborbLUee 3HaYeHe BPEMEHU OTKITIOYEHMS.

5.5 Llenu ynpaBneHunsa

Mo IEC60947-1:2007 (nyHkT 4.5.1) cO cneayoLmMM AOMONHEHUEM.

CM. MpUMepsl U MNKCTPauun B Npunoxedun G.

XapakTepuCTUKK aNeKTPOHHbIX Lienei ynpaBneHus:

- BUA TOKQ;

- noTpednsaeMas MOLHOCT;

- HOMMHanbHaga YactoTa (MU NOCTOAHHBIN TOK);

- HOMUHAarbLHOE HanpskeHne Lenu ynpasnexnsa U, (NePEeMEHHbLIN NN NOCTOAHHLIN TOK);

- HOMUHasIbHOE HanpshkeHne NUTaHus uenu ynpaesnelus Ug (NepeMeHHbIN Nnn NOCTOSAHHLIN TOK);
- BUA BHELUHMX YCTPOWCTB AN Uenu ynpasneHns (KOHTaKTbl, 4aT4MKK).

MpumedaHne — Pa3nuyaloT HanpskeHWe Lenn ynpaeneHus U,, KOTopoe NpeAcTaBrsieT BXOAHOI ynpasnse-
MBIl CUTHaR, 1 HanpsXXeHne NUTaHNA Lenn ynpaeneHna Ug, KOTopoe SBNSETCA HanpsikeHUeM, nofaBaeMbiM Ha BXOAHbIE
BbIBOAbI @NMapaToB Lienn yNpaBneHus n oTnnuatolumes ot U, BBUAY Hanuums BCTPOEHHBIX TpaHcopMaTopoB, BbiNpsi-
MUTenel, CONpoTUBNEHNI U T. A.

5.6 BcnoMorarenbHbie Lenu

Mo IEC 60947-1:2007 (nogpasaen 4.6) co cneaylowmumMn A0NoSTHEHUSAMMU.

OnNeKTPOHHbIE BCMOMOraTesibHbIe LIENMWU BbIMOMHAIOT NoNe3Hble PyHKUUM (Hanpumep, MOHUTOPUHL, Nony4e-
HUE AAHHBbIX U T. 41.), KOTOPble HEOBA3aTENBHO CBA3aHbI C NPAMbIM YNPABIEHUEM PACYETHLIMU XapaKTEPUCTUKAMMU.

B HOpMarnbHbIX YCNOBUAX BCMNOMOraTerbHble LENU XapakTepusyloTCAa TaK Ke, Kak Lenu yrnpasneHus, u
NOABEPraloTCA TakuM e TpeboBaHusM. Ecnn BcnomorarensHble (DyHKLUKN CoAepKaT HECTaHAapTHbLIE Xapak-
TepucCTuku paboTocnocobHOCTH, crieayeT MONyYUTb KOHCYNLTALMIO U3rOTOBUTENS MO NOBOAY OnpeaeneHus
KPUTUYECKUX XapaKTEPUCTUK.

Ludposbie BxoAbl /unu LMpPOBLIE BLIXOAbLI KOHTPONNEPOB M NycKaTenen AOIkHbl ObiTb COBMECTU-
Mbl C NpPOrpaMmmupyemMbiMu norndeckumu koHtponnepamu (MNJK) u orseyars TpebOBaHUAM NPUNOXEHUA S
IEC 60947-1:2007.

5.7 XapaKkTepucTuku perne v pacuenurenein (pene neperpysku)

NMpumevyaHne — B HUXecneayoLIEM TEKCTE HACTOSALLEro CTaHAapTa CroBa «perie Nneperpysku» 0THOCATCS, No
06CTOATENLCTBAM, B PABHOW MEpe K perne neperpysku U pacUenuTenio neperpysku.

5.7.1 MNepeyeHb xapakTepuUCTUK

Pene u pacuenutenu 40DkHbI ONPeaensaTbCs, Koraa yMeCTHO, CrieayloLLUMmn XapakrepucTmKkamu:
- TUNOM pene unu pacuenurens (cm. 5.7.2);

- XapaktepuctTuyeckumu napamerpamu (cm. 5.7.3);

- 0603HaYeHNEM U TOKOBLIMM YCTaBKaMu pene neperpysku (cm. 5.7.4);

- BPEMSI-TOKOBbIMW NapameTpaMu perne neperpysku (cm. 5.7.5);

- BMMSIHUEM TEMMNEPATYPbI OKpY>KaloLero Bo3ayxa (cm. 5.7.6).
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5.7.2 Tunbl pene unu pacuenurenen
a) MuHuMansHoe pene unu pacuenuTenb HanpPsHXKeHUA U TOKa Ha pasMblKkaHue.
b) Pene neperpysku, Bbiaep>kka BPEMEHN KOTOPOro:
1) B OCHOBHOM He 3aBUCUT OT MpeALUECTBYIOLLEN HArpy3Ku;
2) 3aBUCUT OT NpPEALLECTBYIOLEN HArpy3sKu;
3) 3aBuCHUT OT NpeALLECTBYIOLLEN HArpy3Kku 1 TakxkKe YyBCTBUTENbHA K BbinageHuio ¢has.
¢) MakcumanbHOe pene unu pacuenuTernb Toka MTHOBEHHOTO AENCTBUA (Hanpumep, YyBCTBUTENbHbIE K
TOPMOXKEHUIO ABUraTens).
d) Mpouune pene unu pacuenuteny (Hanpumep, pene ynpasneHns, CBA3aHHOE C YCTPOMCTBAMMU Tenso-
BOW 3aLUWTbI ABUraTens).
e) Pene unu pacuenurens, YyBCTBUTENbHLIE K ONPOKUALIBAHUIO POTOpA.
5.7.3 Xapakrepncrnuyeckue napamMerTpbl
a) HezaBucumbIl pacuenuTenb, MUHMMANbLHOE pene unu pacuenuTens HanpskeHnsa (Toka), MakcuMarb-
HOE perne Unu pacuenuTerb HanpsbkeHWA (Toka MTHOBEHHOTO AeCTBUSA), pene unu pacuenutens aucbanaHca
TOKA WUIM HanNpsDKEHUA U Perie Uim pacuenuTent NnepekniovyeHns a3 Ha pasmblkaHue:
- HOMMHANBLHOE HanpsKeHue (TOK);
- HOMMHarbHas 4acToTa;
- paboyee HanpshkeHue (TOK);
- BpeMs cpabarbiBaHus (rae yMeCTHO);
- BpeMsl TOPMOXXeHUs (ae yMECTHO).
b) Pene neperpysku:
- 0603Ha4YeHne U TOKOBbIE YCTaBKK (CM. 5.7.4);
- HOMMHanbHAas YacToTa, Npu Heo6Xx0aMMOCTU (HanpuMep, ANS pene nNeperpyskn ¢ NMTaHMEM OT TPaHC-
dhopmartopa Toka);
- BPEMSA-TOKOBbIE XapakTepUCTUKKU (MW AnanasoH XxapakTepucTUK), Npu HeoBXoaMMOoCTH;
- Knacc pacuenneHus CornacHo knaccudukauum no tadbnuue 4 nubo MakcMManbHoe Bpems pacuensieHust
(B cexyHZax) B ycrnoBusix, ykaszaHHbix B 8.2.1.5.1.1.1 v rpache D Tabnuubl 5, ecnun 310 Bpems npesbiwwaet 30 c;
- poa pene: TENOBOE, 3MEKTPOHHOE UMW 3NEKTPOHHOE 6e3 TennoBON NaMATH.
OnekTpoHHOE pene 6e3 TennoBon NamsaT MapKUpyIoT ;
- BMJ B3BOAA: PYYHOW MM aBTOMATUYECKUIA;
- Bpems pacuenrneHus pene neperpy3ku knacca 10A, ecnu oHo 6onee 2 muH npu 0 °C U Huxe.
¢) Pacuenutens ¢ pene, 4yBCTBUTENbHBIM K AnddepeHLmanbLHOMY TOKY:
- HOMUHAIbHbIN TOK;
- pabounii TOk;
- Bpems cpabaTbiBaHUA UM BpeMsA-TOKOBas xapakrepuctuka no tabnuue K.1;
- Bpems TOPMOXKEHUSA (rae YMECTHO);
- 0603HaveHue Tuna (cM. npunoxenue K).

Tabnuya 4 — Knaccel pacLenneHus pene neperpysku

Knace Bpems pacuennenus T, B ycnosusx, Bpems pacliennenus T, B ycnosusx,
COOTBETCTBYIOWMX 8.2.1 ,5.31 1 v rpace D cooTBeTcTBYlOWMX 8.2.1.5.1.1.1 U rpacbe D Tabnuupl 5,
pacLennenms Tabnuup! 5, ¢ c 6orlee XeCTKUMM fonyckamu (ananasoH gonyckos E)1), ¢
2 — Tp <2
3 — 2< Tp <3
5 0,5<TpS5 3<Tp55
10A 2< Tp <10 —
10 4<Tp510 5<T7,<10
20 6<TpS2O 10<T7T,<20
30 9<Tps30 20<T,<30
40 — 30 < Tp <40
) WaroToBuTenb AOMKEH AONOAHUTD KNAce pacuenneHus byksoit E Ans ykasaHWsi NPMHaANEXHOCTU K AuanasoHy
fonyckos E.
MpumMmevaHns
1 YcnoBus pacuenneHus B 3aBUCUMOCTH OT pofa pene npueefieHsl B 8.2.1.5.
2 [AnA koMneHcauun pasnuyaloLnxca XapakTepucTUK HarpeBaTterneid n TEXHOMOorMYecknx AoNyCcKoB Bbibupatrotcs
MOHWXEHHbIE NpefenbHble 3HaYeHUa Tp.
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5.7.4 OG03HayeHUe U TOKOBbIE YCTaBKU perie neperpysku

Pene neperpy3sku 0603Ha4aloT TOKOBOW YCTABKOW (BEPXHUM U HUXXHUM Npejenamu Avana3oHa TOKOBOW
YCTaBKM, €CIM OHa perynupyemasi) 1 Knaccom pacuemnneHus.

TokoBYIO ycTaBKy (MM AmanasoH TOKOBbIX YCTABOK) cneayeT MapkupoBaTh HA pene.

OpnHako ecnu Ha TOKOBYIO YCTaBKY BIUAIOT YCNOBUS SKcnnyatauuv unu apyrme akropbl, KOTOpble Ha
perne Henerko MapkupoBaTh, Ha pere UM ero CbeMHbIX YacTsix (Hanpumep, HarpeBaTenbHbIX ANIeMeHTax, Ka-
TyLLUKax ynpaeneHus unu TpaHcopmaTopax Toka) cneayet 0003HauMTb HOMEP UMK ONO3HABATENbHYIO METKY,
JAaloLme BOSMOXKHOCTb MOMYYEHNUS HYXKHOW MHAOPMAaLMK OT U3rOTOBUTENS UMK U3 €ro karanora nubo, npea-
MOYTUTENBLHO, U3 LOKYMEHTOB, MOCTaBNSAEMbIX BMECTE C MycKaTenem.

Y pene neperpysku ¢ nuTaHuem ot TpaHcdopmMaropa Toka aTn 0603HaYeHnss MOTyT OTHOCUTLCA NUGO K
nepBMYHOMY TOKY TpaHchopmaTopa, NuTatoLLero aTo pene, nubo K TOKOBOW yCTaBke perne neperpysku. B nio-
Gom cny4ae cneayet ykasbiBaTb KOIMULIMEHT TpaHcdhopmMaLmm.

5.7.5 BpeMsA-TOKOBbIE XapaKTepuCTUKU perie neperpysku

TunU4HbIE BPEMA-TOKOBbIE XapaKkTepPUCTUKWN AOSDKHbI BbAABATLCS U3rOTOBUTENEM B BuAe KpuBbIX. 10
HUM AOMKHO GbITb BUAHO, KaK BpeMs pacLenfeHnsi, Ha4nHas ¢ XonogHOro coctosiHus (cM. 5.7.6), uameHsieTcs
B 3aBUCUMOCTM OT TOKa A0 YPOBHA Kak Makcumym Xl,. M3rotoBuTensb JOMKEH ykas3aTb NoAxoAsLIMM Clocobom
obLyue fonyckaemble OTKMOHEHUS N0 3TUM KPUBLIM U MONEPEYHOE CeYEeHUE NPOBOAHUKOB, UCMONb30BAHHbIX
ANsi NOCTPOEHNA 3TUX KPUBbLIX [CM. nepeuncneHue ¢) 9.3.3.6.5].

MpumevyaHne — PekoMmeHiyeTcs ToK oTKNaAbiBaTb Mo ocu abeLuce, BpeMs — MO ocu opAuHat, B obonx
cny4asix no forapnPMnUIecKoit Lwkane. Tok peKoMeHAYeTCs BblpaxaTb B BUe KpaTHOCTU TOKOBOW ycTaBku. Bpema — B
ceKkyHaax. [ocTpoeHne XapaKkTepucTUK JOMKHO BhINoNHATLEA no IEC 60269-1.

5.7.6 BnuaHue TemnepaTypbl OKpyXawlero Bosayxa

Bpems-TokoBble XxapakTepucTukn (CM. 5.7.5) COOTBETCTBYIOT ONpeAeneHHOMY 3HAUEHUIO TEMMEePaTypbl OKpPY-
XKAIOLLEero BO3Jlyxa U OCHOBLIBAKOTCH Ha NPEANOCLINKE OTCYTCTBUS NPEALLECTBYIOLLEN HArpysku pene neperpysku
(OT MCX0AHOTO XONOAHOTO COCTOSAHUSA). S3HAYEHNE TEMMEPATYPbI OKPYXKAIOLLErO BO3AYXA AOIDKHO ObITh YETKO yKa3a-
HO Ha BPEMS-TOKOBbIX KPUBbIX, NPEANOYTUTENBHBI 3HaYeHus 20 nnu 40 °C. Pene neperpy3sku A0miHbI ObiTb pado-
TOCMOCOGHLI NpY TEMMEPATYPaxX OKpy>KatoLLEero Bo3ayxa ot 0 4o 40 °C, 1 U3rotoBUTENb A0MKEH ObITb B COCTOSIHUM
yKasarb BusiHUE U3MEHEHUs1 TEMNEPATYPbl OKPY>KAKOLLIETO BO34YXa Ha XapaKkTepuCTUKKU pene neperpysku.

5.8 KoopauHauua ¢ yCcTpoMCcTBaMM Ons 3aWmnThbl OT KOPOTKMX 3aMbikaHui (Y3K3)

KoHTponnepsbl 1 myckaTenu xapakrepuaytoTcs TUMOM, HOMUHATBHBIMU 3HaYEHUSIMU NapaMeTPOB U XapakTepu-
CTUKaMMW YCTPOMCTB AN1A 3aLluTbl OT KOPOTKMX 3amblkaHuin (Y3K3), koTopble formkHbl 0becneumBaTb CeneKTUBHOCTbL
Mexay nyckarenem u Y3K3 1 40CTaTouHy0 3aLUMTy KOHTPOSIepa 1 nyckartens OT TOKOB KOPOTKOTO 3aMblKaHUA.

31u TpeboBaHus copgepxarcsa B 8.2.5 HacTosiwero ctaHgapta u B IEC 60947-1:2007 (noapasaen 4.8).

6 Mudpopmauusa 06 annapare
6.1 Xapakrep nHdopmauum

MarotoButenem AomkHa ObITb BblAaHa cregytowas uHdopmaLus.

MaeHTndukauma:

a) HauMEeHOBaHWE WU TOProBasi MapKka U3roTOBUTENS;

b) TunoBoe 0603HaYEHUE UNU CEPUIHBIA HOMEP;

¢) 0603HaYeHUE HACTOALLEro CTaHgapTa, €Cny M3roToBUTESNb NPETEHAYET HA COOTBETCTBUE EMY.

XapakTepuCTuKm, rmaBHbIE HOMUHANBHbLIE 3HAYEHUS U HAa3HAYEHUE:

d) HOMuHanbHbIE paboune HanpsbkeHus (cMm. 5.3.1.1);

€) HOMUHamnbHbIE paboune TOKWU COFMACHO KaTeropusim NpUMeEHeHUs (CM. 5.4), xapakTepuctuka Toka nepe-
rpysku (cm. 5.3.5.1) u uukn pexamma (cm. 5.3.4.6) unu BpemMs OTKIMIOMEHUS!, COCTABNSAIOLLE HOMUHATbHLIN NapamMeTp.

Mpeanucanxbin popmar ana AC-52a, AC-53-a, AC-58a nokasaH Ha cregylowwem npuMepe:

100 A: AC-53a: 6-6: 60-1

3T0 03HavaeT: ABurateny ¢ HoMMHanbHbIM TOKOM 100 A 06L1ero Ha3HaYeHUs C KOPOTKO3aMKHYTbIM PO-
TOPOM. Annapart MOXeT BbiaepxaTb 600 A B TeueHue 6 C; Harpy3o4Hbiit koadduuueHt 60 %; 0AUH CTaHaapT-
HbIi LIMKI OnepupoBaHusi 3a Yac.

MpeanucanHbii hopmat ana AC-52b, AC-53b, AC-58b nokasaH Ha npumepe:

100 A: AC-53b: 3-52: 1440
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OTO 03HayaeT: HOMMHAaMbHLIN TOK 100 A TONbLKO ANSi NYCKOBOrO pexuma. Annapar MOXeT Bblaep-
»atb 300 A B TeueHue 52 ¢; 40 Ha4ana crieayioLero nycka BpemMsl OTKMIOYEHNSA JOSMKHO ObITb He MeHee 1440 ¢;

f) 3Ha4yeHne HoMuHaNbHOM YacToTbl 50/60 ML MK Apyrux HOMMHaNLHLIX YacToT, HanpumMep 16 2/3 My, 400 IMy;

g) HOMUHAanbHBIA PEXMM BKCTyaTaumm, ecnm ymectHo (cM. 5.3.4.3);

h) 06o3Ha4eHune xapakTepucTukn [Hanpumep, xapakrepuctuka 1 unu xapakrepuctuka H1A (cm. Tabnuuy 1)].

BesonacHOCTb 1 YCNOBUA YCTAHOBKM:

i) HOMMHanbHOE HanpsXKeHWe no usonAauum (cM. 5.3.1.2);

j) HOMMHaNbHOE UMNYSIbCHOE BbIAEPXKMBAEMOE HanpshkeHue (cm. 5.3.1.3);

k) koa IP ana annaparos B o6onouyke (cM. 8.1.11);

I) creneHb 3arpsasHenus (cM. 7.1.3.2);

M) HOMUHATLHLIA YCIOBHbINA TOK KOPOTKOrO 3aMblKaHWA, TUM KOOPAUHALIMKM KOHTPONepa unm nyckarens
W TUM, HOMUHaNbHBLIA TOK U XapaKTePUCTUKN CBA3AHHOIO C HUM Y3K3 (cMm. 5.8).

Lienn ynpasneHus:

N) HOMWHAMbHOE HanpsbkeHne Lenu ynpasnewua U;, poa ToKa U HOMUHAnNbHas 4acrora u, npu Heob-
XOAMMOCTH, POJ TOKA, HOMUHAMbHAA YacTOTa U HOMMHANBLHOE BXOAHOE HANPSXEHUE Lenu ynpasneHus Ug n
ntobas apyras uHcopmauus (Hanpumep, Tpe6oBaHus No KanMOPOBKe NOMHOTO CONPOTMBNEHUS), HEOOX0AU-
mas ans obecnevyeHuns yaoBneTBOPUTENLHOIO PYHKLIMOHMPOBAHUSA Lienen ynpasneHuns (CM. npunoxexnue G Ha
npumepax KoHguUrypaumii Lenemn ynpasneHus).

BcnomorarenbHble LEMNK:

0) BUA M HOMUHanNbHbIE NapaMeTpbl BCMOMOraTenbHbix Leneii (cMm. 5.6).

Pene u pacuenutenu neperpysku:

p) xapaktepuctuku no 5.7.2, 5.7.5n 5.7.6;

q) xapaktepuctuku no 5.7.3 n 5.7 4.

OMC:

r) Kmacc annapara u cneumdguyeckue TpeboBaHUs N0 YCTAHOBEHUIO COBMECTUMOCTHU (CM. 8.3.2);

S) AOCTUTHYTLIE YPOBHU YCTOWYMBOCTU M cneuudmyeckne TpeboBaHUA NO YyCTAaHOBAEHNIO COBMECTUMO-
ctun (cm. 8.3.3).

6.2 MapkupoBka

Mo |IEC 60947-1:2007 (noapasaen 5.2) NpMMEHUTENbHO K KOHTPOMMIepaM U NyckaTensim co CneayloLwm-
MW ONOMHEHUAMMU.

[aHHble No nepeyncneHnsam ¢)—s) nogpasgena 6.1 AOMmKHbI ObITb BKNIOYEHbI B MAPKMPOBKY Ha Tabnuy-
Ke MNK Ha annapaTte Unu NpUBEAEHbI B JOKYMEHTALMM U3rOTOBUTENS.

[aHHble o nepevncneHusm ¢), k) n q) nogpasaena 6.1 npeanoOUTUTENBHO AOMMKHbI ObITb MAPKMPOBAHbLI
Ha annapare.

6.3 VIHCTPYKLMM NO MOHTAaXy, 3KCNryaTaLumu U 06CnyxmBaHmnio

Mo IEC 60947-1:2007 (noapasagen 5.3) co crneayloLmum A0MNOSHEHUEM.

[na uapenui, OXearbiBaeMbIX HACTOSALLMM CTAHAAPTOM, CNEAYET yUUTbIBaTh cneuuduyeckne TpeboBaHus:

- B Cny4yae KOpPOTKOro 3amblKaHus;

- B Cry4ae KOMMYTAaLMOHHOro annapara ¢ LUyHTUPYIOLLUM KOHTPOMMEPOM, NPUrOAHONO ANA OrpaHUYeH-
HOro npuMmeHeHus (cM. 8.2.1.9);

- B Cry4ae npeBsbILeHUa TeMnepaTypsbl cBbie 50 K meTannuueckmx nOBEPXHOCTEN paauaropa annapara.

MsroToButenb nyckarens, cogepxallero pene ¢ yCTPOWCTBOM aBTOMAaTU4eCKOro NOBTOPHOrO Nycka,
JOMmKeH NpeaycMOTPeTh AN NyckaTensa npeaynpexaaroLyto uHopMauuio Ana noTpedutens 0 BO3MOXHOCTU
aBTOMAaTUYECKOro NOBTOPHOTO MycKa.

7 HopmarbHble yCcrioBusl aKcnsyaTauum, MOHTaXxa u TPaHCNopTUPOBaHUs
Mo IEC 60947-1:2007 (pa3aen 6) co cneayoLmMm UCKITIOYEeHUAMU.

7.1 HopmanbHble ycrnoBusa skcnnyatauuu

Mo IEC 60947-1:2007 (noapasaen 6.1) o cneayiowmmMmm NCKITIOYEHUAMM.

7.1.1 TemnepaTypa okpyxarouero Bosayxa

Mo IEC 60947-1:2007 (nyHkT 6.1.1), 32 UCKIIOYEHUEM TOrO, YTO BCE CCbINKU HA MUHYC 5 °C 3aMeHEeHbI
ccbinkamu Ha 0 °C.
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7.1.2 BbicoTa Hag ypOBHEM MOpsi
BbicoTa MmecTa ycraHoBkM He JormkHa npeBbiwats 1000 M.

MpumevyaHune — [nsa annapaTos, aKCnyaTupyeMbiX Ha 6onbLUKX BbiCOTax, HEOBXOAUMO YUUTHIBATL CHUXE-
HWe 3NeKTPOU3ONALMOHHBIX CBOWCTB 1 OXNaxaaroLmnii adhcheKT Bo3gyxa. SreKTpuyeckunii annapar, npegHasHa4YeHHbIA NS
3KCnryaTtaLlun B Takux YCNoBusIX, crefyeT KOHCTPYMpoBaTb U NMPUMEHSATb COMMaCHO COMMalLeHUo MeXAy U3roToBUTENEM
n notpebutenem.

7.1.3 ATmMocCdepHble ycrnoBus

7.1.3.1 BnaxkHOCTb

Mo IEC 60947-1:2007 (nognyHkT 6.1.3.1).

7.1.3.2 CteneHun 3arpsi3HeHus

Ecnu He ycTaHOBNEHO MHOE U3rOTOBUTENEM, KOHTPOMNMEPLI U MyCKaTenu NpeaHasHayYeHbl AN npume-
HEHUA B YCNOBUSX OKPY>KaIOLLEW cpeabl CO CTENEHbIo 3arpasHeHns 3, Kak ykasaHo B IEC 60947:2007 (nog-
nyHKT 6.1.3.2). OaHaKo B 3aBMCUMOCTU OT YCNOBUI MUKPOCPEAbI MOTYT paccMaTpuBaTbCa Apyrue CreneHu
3arpasHeHus.

7.1.4 Ypap v BUGpauum

Mo IEC 60947-1:2007 (nyHKT 6.1.4).

7.2 YcnoBUA TPaHCNOPTUPOBAHUA U XPaHEHUSA
Mo IEC 60947-1:2007 (noapasaen 6.2).

7.3 MoHTax
Mo IEC 60947-1:2007 (noagpasaen 6.3), a Takke TpeboanHusi no SMC (cMm. 8.3 n 9.3.5).

7.4 OnNeKTPOMAarHUTHbIE MOMEXU U BO3AEUCTBUA INEKTPUYECKUX CUCTEM
TpeboBaHus no SMC cm. 8.3 1 9.3.5.

8 TpeboBaHMA K KOHCTPYKUUM U paboTtocnocobHOCTU

8.1 Tpe6GoBaHUA K KOHCTPYKLMU

8.1.1 O6wume nonoxeHus

Mo IEC 60947-1:2007 (nyHkT 7.1.1).

8.1.2 MaTepuanbl

8.1.2.1 Obme TpeboBaHUA kK MaTepuanam

Mo IEC 60947-1:2007 (nyHkT 7.1.1).

8.1.2.2 UcnbiTaHne packaneHHOW NPoBOIOKON

Mo IEC 60947-1:2007 (nognyHKT 7.1.2.2) co cneayowmm AONOMHEHNEM.

McnbiTaHusa, NnpoBoAMMbBIE HA annapare unu dparMeHTax, B3sTbiX U3 annapara, 4actsix M3onsiLMOHHOro
Martepuana, HeobxoauMbIX ANs yaepXXaHUs Ha MECTE TOKOBEAYLUMX YAaCTeN, OIDKHbI OTBEYaTh TpeboBaHUAM
UCNbITaHUI packaneHHon npoeonokoi no IEC 60947-1:2007 (noanyHkT 8.2.1.1.1) npu ucnbITatenbHOW TeM-
neparype 850 °C.

8.1.2.3 UcnbiTaHue, 0CHOBaHHOE Ha KaTeropuu BOCMIamMeHAEeMOCTH

Mo IEC 60947-1:2007 (nognyHkT 7.1.2.3).

8.1.3 TokonpoBogsilmue 4YacT U UX coeAMHEHUA

Mo IEC 60947-1:2007 (nyHKT 7.1.3).

8.1.4 BosayuHble 3a30pbl U PACCTOAHUSA YTEYKHN

Mo IEC 60947-1:2007 (nyHKT 7.1.4) CO cneayloLmmM NnpuMeYaHnem.

MpumedaHune — Tlpupoga nNONynpoBoAHUKA AenaeT ero HeNnpUMEHUMbIM ANSA 3MEeKTPOU3ONALMOHHbLIX
Lenen.

8.1.5 OpraHn ynpaBneHus

CBOGOAHBDIN.

8.1.6 lHauKaLuuA NONOXEeHUA KOHTAKTOB

CB0BGOAHBIN.

8.1.7 flononHuTenbHbIe TPpeOGOBaHMA K annaparam, NPUroaHbIM Afisl pasbeauHeHus
CoboaHbIN.
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8.1.8 BriBOAbI

Mo IEC 60947-1:2007 (nyHKT 7.1.8) co cneayroLwmmM AOMONHUTENbHLIM TpeGoBaHUEM.

8.1.8.1 NaeHTupmkaums 1 MapKupoBKa BbIBOAOB

Mo IEC 60947-1:2007 (nognyHKT 7.1.8.4) ¢ AONOMHUTENbLHBIMKU TPEOOBAHUAMU, NMPUBEAEHHLIMU B MPU-
noxxeHuu A.

8.1.9 lononHuTenbHbIe Tpe60BaHUA K annapaTtam, CHabXXeHHbIM NONMKCOM HEUTpanu

CB06OAHbIN.

8.1.10 OGecneyeHue 3alWUTHOrO 3a3eMsieHUA

Mo IEC 60947-1:2007 (nyHKT 7.1.10).

8.1.11 O6ono4ku ans annaparoB

Mo IEC 60947-1:2007 (nyHkT 7.1.11).

8.1.12 CTeneHu 3aWmnTbl KOHTPOJJIEPOB U NyckaTenen B 0605104Kax

Mo IEC 60947-1:2007 (nyHkT 7.1.12).

8.1.13 BeiTArMBaHue, Kpy4eHue, U3rmé CtanbHbIX TPYO ONs NPOBOAHUKOB

Mo IEC 60947-1:2007 (nyHkT 7.1.13).

8.2 Tpe6oBaHusA K paboToCNOCOOHOCTH

8.2.1 Pa6ouue ycnoeus

8.2.1.1 OBLuMe NoNoXeHus

BcnomoratensHble YCTPOMCTBA, UCMONb3YEMbIE B KOHTPONNEPaXx U NyckaTensax, AOMKHbI AENCTBOBATL B
COOTBETCTBUM C UHCTPYKLMAMU M3FOTOBUTENSA U COrMacHO KOHKPETHOMY CTaHAapPTy Ha usgenue.

8.2.1.1.1 KoHTponnepbl U nyckaTenu AOMKHbI ObiTb CKOHCTPYMPOBAHbI TaK, YTOObI:

a) cB06OAHO pacuennsaTbLes;

b) BbI3bIBaTbL BO3BPAT B PA30MKHYTOE MOMOXEHWE WU OTKIIOYEHHOE COCTOSIHWE NpU BO3AENCTBUM HA
NpeaycMOTPEHHbIe NpucnocobneHus B paboyem nornoXXeHun u B NGO MOMEHT HA NPOTSHKEHWUM Nycka uUnu
npu BbINOSIHEHUM MAHEBPUPOBAHUS.

CootsetcTBue nposepstoT no 9.3.3.6.3.

8.2.1.1.2 He gomKHO HapywaTbCsA (OYHKLUMOHUPOBAHUE KOHTPONNEPOB W nyckaTtenei BCneacTsue me-
XaHWYECKUX YAAPOB U 3MEKTPOMAarHUTHbIX NOMEX, BblI3BaHHbIX cpabaTbiBaHUEM UX BHYTPEHHUX annaparos.

CootBercTBue nposepsatoT no 9.3.3.6.3.

8.2.1.1.3 MNoaBWXHbIE KOHTaKTbl NOCINEA0BATENIbHO BKITIOYEHHbIX MEXaHMYECKUX KOMMYTALNOHHbIX an-
napartoB B rMBpUAHbIX KOHTPOMNEpax U NyckaTensix J0MmKHbI ObITb MEXaHUYECKkN CONOKUPOBAHbI TakuM obpa-
30M, YyTOObI BCE MONIOCA BKIIOYANM U OTKMIOYAny TOK npakTu4eckn oqHOBPEMEHHO, He3aBUCUMO OT UCNONbL3O-
BaHWS PYYHOrO UMM aBTOMAaTUYECKOTO YNPaBMEHUS.

8.2.1.2 MNpepenbl cpabaTtbiBaHMs1 KOHTPOIIIEPOB U NyCcKaTenewn

KoHTponnepbl U nyckarenu AOIDKHbI YAOBMETBOPUTENLHO cpabaTtbiBath Npu NOGOM HanpsXeHuu oT
85 no 110 % ux HOMMHANbLHOrO paboyero HanpskeHus U, W HOMUHANBLHOTO BXOAHOTO HANPSXKEHUA Lenu
ynpasnexuua Ug npu ucnbiranuax no 9.3.3.6.3. Ecnu ykasaH AnanasoH Hanpsbkenusi, 85 % ero JOmkHbI nc-
nonb30BaTbCA Kak HWkHee 3HadeHue n 110 % — kak BepxHee.

8.2.1.3 Npeaenbl cpabarbiBaHUMSA MUHUMANbHBIX PENe U pacuenuTenei HanpsHkeHus

CB06OAHBIN.

8.2.1.4 Npeaenbl cpabaTbiBaHUA pacuenuTenei, ynpaBnseMbiX HE3aBUCUMON KaTYLUKOW (HE3aBUCUMbIE
pacuenuTenu)

CB060AHbIN.

8.2.1.5 MNpeaenbl cpabatbiBaHus pene u pacuenutene Toka

8.2.1.5.1 Pene u pacuenutenu B nyckarensx

8.2.1.5.1.1 MNpeaennbl cpabarbiBaHUs pene neperpy3ku ¢ BbIAEPXKOW BPEMEHU NpU Nogadve Toka BO BCe
nonioca

8.2.1.5.1.1.1 O6wume TpeboBaHMSA K pacLUenneHuto pene neperpysku

NMpumedvaHue 1 — Bonpoc o TEMSIOBOI 3aLyUTe ABUraTenNeil B NPUCYTCTBUU rAPMOHUK BO BXOLHOM Harnpsike-
HUM — B CTAAUN PAaCCMOTPEHMSI.

Pene f0/mkHbI y10BNETBOPATL TPEGOBAHUAM TAGNMULBI 5 NPU UCTILITAHUAX, ONMMCAHHBIX HIDKE:

a) y pene neperpysku WUnu Mnyckarensi, HOPManbHO CMOHTUPOBAHHOTO B 0GOMOYKE, NPU TOKE PaBHOM
A-KpaTHOMY YCTaBKM, pacLIEnneHne J0IMKHO NPOM30NTU HE PaHEe YeM Yyepes 2 Y, HAUNHAA C XONOAHOrO COo-
CTOSIHMSA NPU KOHTPOMNBHOM TEMMNEPATYPE OKPY>KAIOLLIEro BO3AyXa cornacHo Tabnuue 5. Ecnu xe BbiBoabl pene
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neperpysku 4OCTUraloT TEMNOBOrO PaBHOBECUA MPU UCMBITAaTENILHOM TOKE paHee, YeMm 3a 2 4, ANUTENbHOCTb
UCMbITAHWS MOXET COOTBETCTBOBATb BPEMEHM, HEOOX0AUMOMY ANS AOCTUXKEHNSA 3TOr0 PABHOBECUS;

b) koraa 3atem Tok yBenuumMBaeTcs A0 B-KpaTHOro 3Ha4eHWs yCTaBku, pacuenneHne JOMKHO NPOUCXO-
OUTb paHee 4yeMm 3a 2 y;

C) pene neperpy3sku knaccos pacuennenusa 2, 3, 51 10 A, nutaemble C-kpaTHbIM TOKOM YCTaBKW, JOMK-
Hbl pacUensIAaTLCA MEHEEe YeM Yepes 2 MUH, HAYUHAsA C COCTOSIHWUA TEMMOBOr0 PABHOBECUSA, NMPU TOKE YCTaBKM
B cooTeeTcTBUM ¢ IEC60034-1:2010 (NyHKT 9.3.3).

MpumeyaHne 2 — B IEC 60034-1:2010 (nyHkT 9.3.3) ykasaHo: «MHorodasHble ABuratenu, UMetoLime HoMu-
HanbHY0 BbIXOAHY MOLHOCTE He Gonee 315 KBT Ha HOMUHamNbHOe HanpsbkeHne He 6ornee 1 kB, AomkHbl BbITb B COCTO-
SAHAW BblAepXMBaTb TOK, paBHbIA 1,5 HOMUHANBHOMO TOKA B TEYEHUE HE MeHee 2 MUH»,

d) pene neperpy3sku knaccoB pacuenneHus 10, 20, 30 u 40, nutaemble C-kpaTHbIM TOKOM YCTaBKM,
OOSMKHbI pacuennaTbCca MeHee Yyem vepes 4, 8, 12 1 16 MUH COOTBETCTBEHHO, HAYMHAsA C COCTOAHUA TEMNNOBO-
r0 PaBHOBECHUS, NPU TOKE YCTaBKM;

e) npu D-kpaTHOM TOKE yCTaBKU pacLenneHne JOrmKHO NPOUCXOAUTL B Npeaenax, ykasaHHblX B Tabnu-
ue 4 Ans COOTBETCTBYIOLLETO Kracca pacuensieHus u guanasoHa 4ONyCKOB, HA4MHasA C XONOAHOMO COCTOAHMS.

Ons pene neperpysku ¢ Anana3oHOM yCTaBOK NO TOKY 9TW npedensl cpabaTbiBaHWA JOIKHbI ObiTh AeN-
CTBUTESbHbI, KOTAa pene NnpoBOAMT TOKU, COOTBETCTBYOLLME MakCUManbHON U MUHUMANbHOW YCTaBKam.

Onsi HeKOMNEeHCUPOBAaHHLIX perne neperpysku 3aBUCUMOCTb KPaTHOCTb TOKa/TEMNEPATYPbI OKPY>KatoLLe
cpeabl He gomkHa npeBbiwarb 1,2 %/°C.

MpumevyaHne 3 — 3HayeHue 1,2 % K — 310 xapakrepuCcTUKa yXyaLLEHUA KayecTBa NPOBOAHNKOB C NONUBU-
HUNXNOPUAHON UsonNsaumen.

Pene neperpysku cuMtaloT KOMNEHCUPOBAHHbLIM, €CIIM OHO COOTBETCTBYET TpeboBaHuAM Tabnuubl 5 npu
Temneparype 20 °C 1 He BbIXOAUT 3a npeaensl, ykasaHHble B Tabnuue 5 npu apyrux temneparypax.

Tabnuya 5—Mpegensl cpabaTbiBaHUsA pene Neperpy3ku ¢ BbAEpXKOW BpeMeHn Npyu nogave Toka BO BCe nortoca

Bua pene neperpysn y K”B | yzm] ——1 oxpywarouiero nospyma, °C

Tennosoe HeKOMMEHCUpOBaAHHOE OTHOCUTENLHO Ko- | 1,00 1,200 1,50 7,20 + 40
nebBaHuii TeMnepaTypbl OKpy>KatoLLero Bo3ayxa
Tennosoe KOMNEHCUPOBAHHOE OTHOCUTENBHO Kone- ©) © — — meHee 09
BaHnit TeMnepaTypbl OKpyXaloLLero Bosgyxa 105 130 150 — 0

1,05 [ 1,209 1,50 | 7,20 20

1,00 | 1,209 | 1,50 — 40

©) © — — Gonee 409

3nekTpoHHoe? 1,05 | 1,200 1,50 7,20 0; 20 v 40

3) NlaHHble UcnbiTaHus A, Bu D npoBoAAT Tonbko npu 20 °C.

b) Ecnmn ykasaHHbIN M3roToBUTENEM TOK pacuenneHns otnnyaetcst ot 120 %, Ho He npeBbilaeT 125 %, B 3TOM
cny4ae 3Ha4eHWe UcnblTaTenbLHOro Toka AOMKHO GbITb paBHO 3HAYEHWIO TOKA pacLeniieHns, U 3TO 3HaYeHne AOIMKHO
MapKUpoBaTbLCA Ha annapare.

©) KpaTHOCTH YCTaBOK TOKa YKa3blBaeT U3roTOBUTENb.

9 Mo ucneiTarnam 3a npeenamu guanasona ot 0 4o + 40 °C cm. 9.3.3.6.5.

8.2.1.5.1.1.2 UcnbiTaHne Ha NPOBEPKY TEMIOBOW NAMATU

Ecnu n3rotoButenem He yCTaHOBIIEHO, YTO annapar He COAEPXUT TEMOBOW NAMATH, NEKTPOHHOE pene
neperpysku AOMKHO COOTBETCTBOBATL CrieaylomumM TpeboBaHuAM (CM. pUCYHOK 3):

- NoAaBaThb K annapary TOK, PaBHbIN /g, 40 AOCTUXKEHNA UM COCTOSIHUS TEMIOBOIO PABHOBECHS,

- OTKNIOYaTh TOK B TE€4EHUE 2Tp (cMm. Tabnuuy 4) ¢ oTHocUTENbHLIM Aonyckom £ 10 % , rae Tp — Bpems,
naMepeHHoe npu D-kpaTHOM TOke cornacHo tabnuue 5;

- nogaeaTb TOK, paBHbin 7,2/ ;

- pene aomkHO cpabartbiBaTh B npeaenax 50 % speMeHu Tp.
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JA
PacuenneHue AorpkHO Npou3oitTh B npeaenax 50 %
OT BpeMEHHM Tp, n3MepeHHoro npu Toke D no Tabnuue 20
7,21,
Bpewmsi, fOCTaTOMHOE Arisi AOCTWKEHUS!
TEIOBOIO paBHOBECHS! 72T, £10%
Ie
0 T

PucyHok 3 — McnbiTaHne TennoBoi NamsTy

8.2.1.5.1.2 MNpepnenbl cpabaTbiBaHUS TPEXMOMIOCHLIX PENne Neperpy3kn ¢ BbiAEMKKON BPEMEHH Npu no-
Jade ToKa B ABa nomnioca

B cooTtBercTBuM ¢ Tabnuuen 6:

Pene neperpy3ku unu nyckarernb UCMbITLIBAIOT HOPMaNbHO CMOHTUPOBaHHLIM B 0Gonouke. Mpu nogaye
B TPMW NOMIOca ToKa, A-KpaTHOro yCTaBKe Mo TOKY, pacuenneHne JOMKHO NPOU3ONTU HE paHee, Yem Yepes 2 v,
Ha4MHasa ¢ XONOAHOI0 COCTOSIHUS, MPU TeMNEpaType OKPY)KaloLLEro Bo3ayxa cornacHo tabnuue 6.

Korga 3atem TOK, noaaBaeMblii B ABa nonioca (y pene, 4yBCTBUTENbHOIO K BbinageHuio ¢asbl, — B No-
noc, NpoBoASALLMIA 6ONbLUKI TOK), YBENUUUBAIOT A0 B-KPATHOrO TOKY YCTaBKK, a TPETUI NONIOC 06eCTO4UBAIOT,
pacuenneHme JOSMKHO MPoOUCXoauTb MEeHee Yyem 3a 2 u.

OTU 3HAYEHUs1 AECTBUTENbHLI ANSA BCEX KOMOUHALMI NONIOCOB.

Ons pene ¢ perynupyemMmon yCTaBkomn No TOKY 3TN XapakTepUCTUKU A0MKHbI ObITb AEUCTBUTENBHBLI, KOraa
pene npoBOAWUT TOKKU, COOTBETCTBYIOLUME MaKCMMANbHON 1 MUHUMANbHON yCTaBKaM.

Ta6nuya 6 — Mpedensl cpabGaTbiBaHWUS TPEXMOMIOCHBIX TEMMOBLIX Pene Neperpysku ¢ BIAEPKKON BpEMEHU Mpu no-
Aave ToKa TOnbKO B ABa nontoca

KpaTHOCTb TOKOBOI YCTaBKM
Tvn pene neperpy3ky P ¥ KoHTponbHan TeMnepatypa
A B oKpyxarowiero sosgyxa ° C
TennoBoe KOMNEHCUPOBaHHOE OTHOCUTENBHO Konebanuii Tem- | 3 nontoca 2 nontoca
nepaTypbl OKpyXarLLero Bo3gyXa Unu anekTpoHHoe. 1,00 1,32 20
HeuyBcTBUTENBHOE K BhINageHUo gasbl — 1 nontoc
0
TennoBoe HeKOMMEHCUMpPOBaHHOE OTHOCUTENbHO Konebanwii | 3 nontoca 2 nontoca
TemrepaTypbl OKpYXKatoLLero Bo3ayxa. 1,00 1,25 40
HeuyBcTBUTENBHOE K BhiNageHUto dasbl — 1 nontoc
0
TennoBoe KOMMNEHCUpPOBaHHOE OTHOCUTENBHO KonebaHuii Tem- | 2 nontoca 2 nontoca
nepaTypbl OKpYXXatoLLero Bo3gyxa U 3rneKTpoHHoe. 1,00 1,15 20
UyBcTBUTENbBHOE K BbiNageHuto dasbl 1 nontoc 1 nontoc
0,90 0

8.2.1.5.2 Pene u pacuenutenu, 06beauHEHHbIE C KOHTPONNepamMm

Pene u pacuenutenu, 06beaMHEHHbIE C KOHTPONNEPOM Ans o6ecneveHmns 3aWwnThbl ABUraTens, 40MKHbI
cpaGatbiBaTh B npeaenax spemenu T, npu Toke Xl,, rae X n T, — 3Ha4YeHns 3a4aHHOr0 HOMMHAMNLHOrO na-
pametpa. B criy4ae HECKONbKUX 3aAaHHbIX HOMUHAMbHbIX NapameTpos X U T, ABRAIOTCA 3HAYEHNSAMM, COOT-
BETCTBYIOLLMMIU HOMUHANbBHOMY NapameTpy, NpeacTaBnAoWeEMY HAUBbLICLLUWA NPOAYKT (Xle)ZTX.
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8.2.1.5.3 MNpeaenbl cpabatbiBaHUsi MUHUMATbHBLIX pene Toka

MuHumansHoe pene unu pacuenurens Toka, 00beMHEHHOe C KOMMYTaLUOHHLIM annapaToM, 0IDKHO
cpaboTarb Ha pa3MmblkaHMe KOMMYTALUOHHOIO annapara B npegenax ot 90 4o 120 % ycraBku N0 BPEMEHMU,
Korga Tok npu cpabarbiBaHumn Hwke 0,9 MMHUManNbHON TOKOBOM yCTABKU BO BCEX MOJIOCAX.

8.2.1.5.4 MNpepenbl cpabarbiBaHus pene, YyBCTBUTENbHbIX K ONPOKNAbLIBAHUIO pOTOpa

Pene, yyBCTBUTENbLHOE K OMPOKUALIBAHUIO POTOpA, 00bEAMHEHHOE C KOMMYTALMOHHLIM annaparoM,
AOIMKHO cpabartbiBaTh HA pa3MblkaHUe KOMMYTALMOHHOrO annapara B npegenax ot 80 ao 120 % ycraHoB-
TNIEHHOro BPEMEHM (BpeMsi TOPMOXEHUS NMPU ONPOoKUAbIBaHUW POTOPA) UMK B Npeaenax AonyckoB, Yka3aHHbIX
M3roTOBUTENEM, EChu:

a) y pene Toka: TOK Ha 20 % npeBbILLAET YCTAHOBNEHHOE 3HAYEHUE TOKA OCTAHOBKMU.

lNMpumep: YcmaHoeneHHbI MOK perle, YyecmeumesibHO20 K onpokudbieaHuto pomopa: 100 A, ycmaHoe-
neHHoe epemsi 6 c, donyck: * 10 % — pere AOJIKHO pacyenumbcs e npedenax om 5,4 ¢ do 6,6 ¢, ecnu mok paeeH
unu npeebiwaem 100 A - 1,2=120 A;

b) y pene, 4yBCTBUTENBHBIX K BPALLEHNIO: BXOAHOM CUrHAN YKa3biBaeT Ha OTCYTCTBUE BPALLEHUS ABUraTensi.

8.2.1.5.5 MNpepenbl cpabaTbiBaHWA pene n pacuenuTeneil TOPMOXEHUS

Pene unu pacuenutens TOPMOXEHUA, OObEANHEHHOE C KOMMYTALIMOHHLIM annapaToM, AOSMKHO Cpa-
6oTarb Ha pa3smbikaHUe KOMMYTaLMOHHOrO annapara B npeaenax ot 80 A0 120 % yCTaHOBNEHHOMO BPEMEHU
(Bpemst TOPMOXXEHUS) UMK B NpeAenax 0nyckoB, YKa3aHHbIX M3rOTOBUTENEM, ecnu ToK B 1,2 pa3a npesbiwaet
YCTaHOBMNEHHOE 3HaYeHUe ToKa pene TOPMOXKEHUA BO BPEMS pasroHa nocre 3aBepLueHus nycka.

8.2.1.6 UcnbiTaHHbIE NOSTHOCTLIO KOMMNOHEHTLI B LUYHTMPOBAHHBLIX KOHTPONepax

8.2.1.6.1 KommyTauuoHHbIe annaparbl, 0TBevaloLme TpeboBaHMAM COOCTBEHHbIX KOHKPETHLIX CTaHAAap-
TOB, CUMTAIOT UCTILITAHHLIMM YACTUYHO annapaTtamu, NOANEXAaLLUMMKU CNEeAYIOLUM AONONHUTENbHLIM TpeGoBa-
HUSIM:

a) npesbileHME TeMnepaTypbl MexXaHW4eCcKOro KOMMYTALMOHHOrO annapaTta AOMKHO COOTBETCTBO-
BaThb 8.2.2;

b) BknioyaroLasa n oTkNIoYaKLWan cnocoGHOCTb MEXaHMYECKOr0 KOMMYTALIMOHHOIO annaparta AoskHa
COOTBETCTBOBATHL 8.2.4.2;

C) NONyNpPOBOAHUKOBbLIE KOMMYTALMOHHLIE annapaTbl AOMKHLI COOTBETCTBOBATL 8.2.4.1 ANA KaTeropum
npumeHeHunsa AC-53b.

8.2.1.6.2 C uenbio ycraHoBNeHus TpeboBaHUi K LUYHTUPOBAHHbLIM KOHTPONNepamM KOMMYTALMOHHbIE an-
napartbl, COOTBETCTBYIOLME BCeM TpeboBaHusM 8.2.1.6.1, 10 UX YCTAHOBKU AOIMKHbI UAEHTUULIMPOBATLCA
KaK UCMbITaHHbIE NOMHOCTLIO KOMMOHEHTLI, NPUTOAHbIE ANSA HEOrPpaHU4YEHHOIo NPUMEHEHUs B LLUYHTUPOBaH-
HOM KOHTponnepe (CM. NpUnoXxeHue J).

8.2.1.7 3aBUCHMbIE KOMMOHEHTbI B LUYHTUPOBAaHHBLIX KOHTpOMNepax

C uenbio ycraHoBneHust TpeboBaHUi K LUYHTUPOBAHHLIM KOHTPOSNEpaMm KOMMYTaLMOHHbIE annaparbl,
He COOTBETCTBYIOLME BCeEM TpeboBaHuam 8.2.1.6.1, 40 UX yCTAHOBKW AOSDKHbI MAEHTU(DULMPOBATLCA Kak 3a-
BWCWUMbIE€ KOMMOHEHTbI, MPUrOAHbIE TONBLKO ANSA OrpaHU4EHHOrO NPUMEHEHUS! B LUYHTMPOBAHHOM KOHTponnepe
(cM. npunoxenue J).

8.2.1.8 HeorpaHuyeHHoe NnpuMeEHeHne KOMMYTALMOHHbIX annapaToB B LUYHTMPOBAHHbIX KOHTpOMnepax

Ecnu mexaHuyeckuii KOMMYTAUMOHHbIA annapat U MonynpoBOAHMKOBLIA KOMMYTaLUOHHBIA annapar
UOEHTUPULIMPYIOTCA KaK KOMMOHEHTbI, UCMbITAHHBIE NOMHOCTLIO, TO 3TU annaparbl AOMKHbI ObITb YCTAHOB-
neHbl U NPUCOeANHEHbl K COOTBETCTBYIOLLEMY YCTAHOBIEHHOMY WM3rOTOBUTENEM HOMWHaNbHOMY napamMeTpy,
PEXUMY ANSA KOHEYHOTO NPUMEHEHUS. [10 HUM HE JOMKHO ObITb OrpaHUYEHUN.

8.2.1.9 OrpaHu4YeHHOEe NPUMEHEHNE KOMMYTaLMOHHbIX annapaToB B LUYHTUPOBAHHbIX KOHTpOmnepax

Ecnu xots 66l 0O4NH M3 KOMMYTaLMOHHLIX annaparoB unm 06a naeHTUPUUUPYIOTCA Kak 3aBUCUMbIE KOM-
MOHEHTbI, KOMMYTaLMOHHbIE annaparbl 4OKHbI OTBEYATL Creaylowmum TpeboBaHUsM:

a) KOMMYTALMOHHbIE annaparbl AOMKHbI ObITb CKOMOUHMPOBAHbBI, PACCHUTAHbI U UCNLITAHbI KAK OAUH
annapar;

b) KOMMyTaUuOHHbIE annapartbl AOMKHbI ObITb CONOKMPOBAHBI NPU NMOMOLLM INEKTPUHECKNX, INEKTPOH-
HbIX U MEXaHWYEeCKUX CPEACTB B MOOOM COYETAHWUU TaK, YTOObI MEXAHUYECKME KOMMYTUPYIOLLME KOHTAKTHI
6bINM He CMOCOBHbI BKMIOYATL UMM OTKMOYaTh TOKKU Neperpysku 6e3 npsiMoro BMeLLaTeNbCTBa CO CTOPOHbI
nonynpoBOAHWKOBOrO KOMMYTALMOHHOIO annapara;

C) NONyNPOBOAHUKOBBIM KOMMYTaLUMOHHBIN annapat 4oskeH ObITb cnocobeH B3ATb Ha cebsa ynpasneHue
TOKOM, NPOTEKAIOLWUM B FMABHOI Lienu, Npu BOSHUKHOBEHUM HEOOXOAMMOCTH BKIOYATL UMM OTKIIOYATb TOKM
neperpysku.
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8.2.2 MNpeBblweHUe TeMnepaTypbl

CornacHo TpeboeaHusiM IEC 60947-1:2007 (NyHKT 7.2.2), 9T0 OTHOCUTCSH K KOHTpONnepam u nyckarenam
B HOBOM U YUCTOM COCTOSHUM.

[JonyckaloTcs OTKNOHeHUs oT TpeboBaHWi MO MPEBLILLEHUIO TEMNEPaTYPbl METANNUYECKUX paauarop-
HbIX NOBEPXHOCTEW MONYNPOBOAHUKOBBLIX annaparoB Ao 50 °C npu ycnosum, YTO UX HE KacalTCs Npu HOp-
MaribHOIN 3KCrryaTauuu.

Ecnu npegen 50 °C npeBbIWweH, BONPOC 0 NpeAoTBpaLLeHn OnacHOCTU HaX0AUTCA B OTBETCTBEHHOCTH
yCTaHoBLUMKa. B cooTBeTcTBUM € 6.3 U3rOTOBUTENDL AOIMKEH MPEAYCMOTPETH COOTBETCTBYIOLLIEE Npeaynpex-
AeHue (Hanpumep, cumsoriom 5041 |IEC 60417:2002).

8.2.2.1 BbiBOA

Mo IEC 60947-1:2007 (nyHkT 7.2.2.1).

8.2.2.2 locTynHble YacTu

Mo IEC 60947-1:2007 (NyHKT 7.2.2.2).

8.2.2.3 Temnepatypa oKkpy>kaloLLero so3ayxa

Mo IEC 60947-1:2007 (NyHKT 7.2.2.3).

8.2.2.4 maBHas uenb

8.2.2.4.1 O6uiMe NonoxxeHust

[MmaBHasg Lenb KOHTpONNepa unu nyckarens, KOTopbii NPOBOAUT TOK B COCTOSAAHUM NOMHOMO BKMIOYE-
HUS, BKNIOYAs MakCUMarsbHbIE pacLenuTeny Toka, KOTOpPble MOTYT ObiTb 06beANHEeHbI C HUM, AOMKHA ObITb
cnocobHa NpoBOAWTL cneayloLme Toku [, 6e3 nNpesbILEHU TeMnepaTtypbl 3a npeaensl, 0603Ha4YeHHbIe B
IEC 60947-1:2007 (nyHKT 7.2.2.1), Npy ncnsiTaHnu cornacHo 9.3.3.3.4:

- ANA KOHTpONnepa unu nyckarens, npegHasHa4eHHOro Ana 8-4acoBOro pexuma aKkcnnyarauuum: ero
YCIOBHBI TENNOBOM TOK (CM. 5.3.2.1 u/unu 5.3.2.2);

- ANA KOHTpONnepa unu nyckarens, npeaHasHa4YeHHOro ANsA HENPEPLIBHOTO pexumMa, Ans noBTop-
HO-KPaTKOBPEMEHHOI0 UMK KPaTKOBPEMEHHOIO peXxuma: COOTBETCTBYIOWMA HOMUHANbLHLIA pabounii TOK
(cm. 5.3.2.3).

8.2.2.4.2 MexaHM4eCkne KOMMYTALMOHHbIE annapaTbl NOCNEA0BaTENLHOIO COeaAMHEHMA AnA rubpua-
HbIX KOHTPONNEPOB

Y MBpuaHbLIX KOHTPOMNEpoB NPOBEPKY NPEBLILLEHUS TEMNEPATYPbl KOMNOHEHTOB, COEAUHEHHBIX MO-
CnefoBaTenbHO C rMaBHOW LENbio, cneayer NpoOBOAUTbL MO METOAMKaM, onMcaHHbIM B 9.3.3.3.4 n 9.3.3.6.1
(cm. Tabnuuy 16).

8.2.2.4.3 MexaHuyeckme KOMMYTALUOHHbIE annaparbl napannenbHoro CoeauHeHUs aAns WyHTUPOBaH-
HbIX KOHTPONNEpPOB

a) Annapatbl, uaeHTU(PULUPYEMbIE KAK MOMHOCTBIO MCMbLITAHHbIE KOMMOHEHTHl (CM. 8.2.1.6), AOrKHbI
BbITb CNOCOGHLI NPOBOAUTL TOK /, G€3 NpeBbILLIEHUS TeMNepPaTypbl 3a npeaensl, ykasaHHeie B IEC 60947-1:2007
(nyHkT 7.2.2.1).

b) Y annaparoB, naeHTuduULMpyeMbIX Kak 3aBUCUMbIE KOMNOHEHTbI (CM. 8.2.1.7), npeBbllLLUEHUE TEMIe-
paTtypbl cnegyeT npoBepATb NO0 MeToAuKam, npuseaeHHbIM B 9.3.3.3.4 1 9.3.3.6.1 (Bkniouasa tabnuubl 10 u 17).
AnnapaTt AOIDKEH UCTbITLIBATLCS KAK HEOTbEMIEMAs YacTb Lenoro, rae NPeAnUcaHHble NeEpUobl Haxoxae-
HUA NOA TOKOM AN ABYX KOMMYTALMOHHbIX annaparoB (tabnuua 10) A0mKHbI onpeaensTbCs TaKoM e no-
CcNneaoBaTenbHOCTLIO ONepaLyiA, Kak Npy NpeanonaraeMoin HopManbHON aKCnnyaTaLun.

8.2.2.4.4 MonynpOBOAHMKOBLIE annaparbl, BKMIOYEHHbIE B [MABHYIO LieNb

MpeebiLleHne TeMnepaTypbl MONYNPOBOAHMKOBLIX aNNapaToB, BKMIOYEHHBLIX B IMAaBHYIO LeNb, cneayeT
nNpoBepATb N0 METOAMKAM, ONUCaHHbLIM B 9.3.3.3.4 1 9.3.3.6.1 (MCNbITaHWE HA TENIOBYIO CTAOUNBLHOCTD).

8.2.2.5 Llenu ynpaeneHus

Mo IEC 60947-1:2007 (nyHkm 7.2.2.5).

8.2.2.6 OOMOTKM KaTyLLeK 1 SNeKTPOMarHuToB

8.2.2.6.1 OOMOTKM, NpeaHasHayYeHHbIe Ans paboTbl B NPOAONNMTENBHOM M 8-4aCOBOM peXxumax

Mpu npoTekaHnm NO LUYHTOBOM LiENW MakCMMasnbHOTO TOKa OOMOTKM KaTyLueK, B TOM YMUCne AN Snek-
TPUYECKUX KNanaHoB 3NEeKTPONHEBMATNYECKMX KOHTaKTOPOB UNK NyCKaTenewn, A0MKHbI BblAepXUBaTh Noa He-
NPEepbLIBHOI HArpy3Kow U NPU HOMUHANbLHOW YacToTe (€CAU YMECTHO) MAaKCUMAaNbHOE HOMUHAMNLHOE BXOAHOE
HanpsbKeHue Lienu ynpasneHus 6e3 NnpeBbILLEHNUS TEMNEePaTypPbl BbiLLe 3HAYEHWI, yKasaHHbIX B Tabnuue 7 Ha-
croswero craHaaprta u IEC 60947-1:2007 (nyHkT 7.2.2.2).

NMpumeyaHune — T[peaentl NpeBbilleHNs TeMNepaTypLl, NPeACTaBneHHbIe B Tabnuue 7 u IEC 60947-1:2007
(NyHKT 7.2.2.2), peiicTBUTENBLHEI TOMBKO ANSA TeMnepaTyp okpyxatowero Bosgyxa ot 0 4o 40 °C.
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8.2.2.6.2 OBMOTKM, NpeaHasHauYeHHble Ana paboTbl B NOBTOPHO-KPATKOBPEMEHHOM PEXMME

Mpu OTCYTCTBUM TOKa B LUYHTOBOW Lleny OOMOTKM KaTyLleK AOJDKHbI Bbl4ep)KMBaTb NPU HOMUHAaNbLHON
yacrtoTe, ecnu YMECTHO, MakCUMarnbHOE HOMUHaNbHOE BXOAHOE HaMNPSXKEHME Lienn ynpaBneHusi, NPUnoXeH-
Hoe cornacHo Tabnuue 8 B 3aBUCMMOCTM OT Krlacca NMoBTOPHO-KPaTKOBPEMEHHOIO pexxuma, 6e3 npesbIeHUs
TeMneparypbl BbiLLE 3HAYEHUN, YKa3aHHbIX B Tabnuue 7 HacToswero ctaHgaprta u 7.2.2.2 IEC 60947-1:2007.

MpumMmedyaHne — Tlpeaensl NpeBbILEHNA TeMNepaTypbl, NPEACTaBMNEHHbIE B Tabnuue 7 HacTosLero cTaHaap-
Ta n |IEC 60947-1:2007 (NyHKT 7.2.2.2), BeACTBUTENBHLI TONBKO ANA TeMnepaTyp okpyxatolero Bosgyxa ot 0 go 40 °C.

8.2.2.6.3 O6MOTKM CO cneunanbHbIMM HOMUHaNaMM, NpeagHasHavyeHHble AnA paboTbl B KPATKOBPEMEH-
HOM UMK NEPUOANYECKOM PEXUMAX

OOMOTKM CO CreuuanbHbIMU HOMUHANaMu Crneayet UCnbITbiBaTb B paboumx yCrnoBUsIX, COOTBETCTBYIO-
LLIMX CAMOMY XKECTKOMY PEXUMY U3 TEX, AN KOTOPbIX OHW NPEAHA3HAYEHbI; X HOMUHArbHbIE XapaKTepPUCTUKU
[OMXKHbI ObITb yKa3aHbl U3roTOBUTENEM.

il pnmMmedYyaHune — K Takum obmoTKkam MOIYT OTHOCUTBCA KaTyLLUKU HYCKaTEHeIZ, HaxoaAwueca noa Hanps>keHuem
TONBKO B I'IyCKOBOI7I nepuoa, KaTyLwKkn pacuenneHna 3anupaeMbiX KOHTaKTOpOB U HEKOTOPbLIE KaTyLLUKA arneKTpOMarHUTHbIX
KnanaHoB, NpefHa3Ha4YeHHbIX And ynpaBneHna nHeBMatu4eCKUMU KOHTakTopaMnu Unn nyckatenamu.

Ta6nuuya 7 — Mpegensl NpeBbILEHNS TeMMNepaTypbl M30NIMPOBaHHLIX KaTyLLUEK B BO3fyXe U Macre

Mpeaen npeBbILLEHNS TEMMePaTYpPbI
Knacc nsonsumonHoro matepuarna (usMepeHHol No MeToAy conpoTuenexus), °C
(cornacHo IEC 60085) [4]
B BO3fyXxe B Macrie
A 85
E 100 60
B 110
F 135 —
H 160 —

Tabnuya 8 — [aHHble No LMKNam UCNbITaHUI B NOBTOPHO-KPATKOBPEMEHHOM peXume

Knace noBTopHo-kpaTkoBpeMeHHoro pexuma MpoaonXxuTensHOCTL 0aHOro paboyero BpeMs nUTaHWA KaTyLLUKK
KOHTaKTOPb! nyckarenu LUKIa «3aMblkaHne — pasMblkaHue», ¢ ynpasreHus
1 1 3600 Bpems npoTekaHUsi ToKa AOMmK-
3 3 1200 HO COOTBETCTBOBaTb KO3ahu-
LMEHTY Harpysku, ykasaHHOMY
12 12 300 U3roToBUTENEM
30 30 120
120 — 30
300 — 12
1200 — 3

8.2.2.7 BcnomoraTenbsHble Lenu

Mo IEC 60947-1:2007 (nyHkT 7.2.2.7).

8.2.2.8 Opyrue yactu

Mo IEC 60947-1:2007 (nyHkT 7.2.2.8).

8.2.3 OneKTpoU3ONALNOHHbIE CBOMCTBA

MpuBeaeHHbIe HWKe TpeboBaHWUA OCHOBLIBAIOTCA Ha NonoxeHusax cepumn IEC 60664 n obecneveHun
cpeacTB AN 4OCTUXEHUA KOOpAUHALUK n3onsiumu 060pyA0BaHUA C YCROBUAMU BHYTPU YCTAHOBKMU.

O6opyaoBaHue AOMKHO BbITb CNOCOBHO BbiAEPXMUBATL:

- HOMUHAarNbHOE UMNYILCHOE BblAepXUBAEMOE HanpspkeHue (cM. 5.3.1.3) B COOTBETCTBUM C KaTeropnen
nepeHanpsbkeHus, ykasaHHou B IEC 60947-1:2007 (npunoxeHue H);

- UMMNYNbCHOE BblAEPXXMBAEMOE HamMpsHKEHUE HA pPacTBOpE KOHTAKTOB, annapaTtoB, NMPUroAHbIX AnA
pasbeanHeHus, Kak ykasaHo B IEC 60947-1:2007 (tabnuua 14);

- HaMNPS>KEHUE MPOMBILLIIEHHON YaCTOTbl.

M pumMedaHue 1 — B3ameH MOXHO Ucnornb3oBaTb HanpsxeHne NOCTOAHHOIo Toka Npu yCnosuun, YTO €ro 3Have-
HWe He MeHblUe NMNKOBOro 3Ha4eHUaA nnaHnpyemMoro UCNbliTateNibHOro HanpsXXeHnsa nepeMeHHoro Toka.
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NMpumevaHune 2 — Koppensauma Mexay NacnopTHLIM 3Ha4eHMEM CUCTEMbI NUTAHUSA U HOMUHANBHBIM UMAYSbC-
HbIM BblAepXuBaeMbIM HanpshkeHneM obopyaosaHus npueeaeHa B IEC 60947-1:2007 (npunoxerue H).

HoMuHanNbHOE UMMYNBCHOE BbIAEPXMBAEMOE HaNpshHKeHUe ANS AaHHOT0 HOMWHAanNbLHOro pabouvero Ha-
npsxeHuns [cMm. IEC 60947-1:2007 (npumevanus 1 u 2 nodnyHkma 4.3.1.1)] AOMKHO BbiTb HE HUXE, YeM yKa-
3aHo B IEC 60947-1:2007 (npunoxxeHue H), n COOTBETCTBOBATbL NACMOPTHOMY HANPSHKEHWUIO CUCTEMbI NUTAHUSA
Lienn B To4Ke NpUMEeHeHns1 060pyA0BaHWUA U COOTBETCTBYIOLLIEH KaTeropum nepeHanpsiXeHus.

Tpe6GoBaHnsa AAHHOTO NOAMYHKTA NPOBEPSIOT UCNbITaHUEM MO 9.3.3.4.

8.2.3.1 UmnynbCHOE BbiaepXMBaeMOe HanpsiXXeHue

1) MasHas uenb

Mo |IEC 60947-1:2007 [nepeyucneHue 1) 7.2.3.1].

2) BecnomorarenbHbie Lieny v LeNu ynpaesnexHns

Mo IEC 60947-1:2007 [nepequcneHue 2) 7.2.3.1)], CO cneayloLmmMm UsMmeHeHUeM nepedmcrienms 2) a) 7.2.3.1:

a) ANA BCNOMOraTesnbHbIX Lenei u ueneli ynpasneHusi, kKotopble (hyHKLMOHUPYIOT HEMOCPEACTBEHHO OT
rMaBHOM Lienn NP HOMUHANBLHOM paboyem HaNPSHKEHUU, BO3AYLLHbIE 3a30Pbl MEXAY YacTsIMU, HAXOASALLUMM-
CA MOA HanpshHKeHUeM, U YacTsIMU, NPEAHA3HAYEHHbIMU OblTb 3a3€MMEHHbIMU, U MEXAY NOMOCaMU AODKHBbI
BblAEPXMBATb UCMbITAaTENbHOE HaNpsbkeHUe, ykazaHHoe B IEC 60947-1:2007 (tabnuua 12), COOTBETCTBEHHO
HOMWHaNLHOMY UMMNYINbCHOMY BbiAEPXKUBAEMOMY HANPSHKEHWIO.

MpumedyaHne — TBepaas U3oNAUMA 0GOpPYAOBaHNSA, B3aUMOAESACTBYIOLLAs C BO3AYLUHLIMU 3230paMu, AOMKHa
MoABEPTHYTHCS UCTILITAHUIO UMMYIBCHBIM HANPSXKEHNEM.

8.2.3.2 Bblgep>xMBaeMoe Hanps>keHue NPOMbILLNIEHHON YacTOTbl MMaBHOM LUenu, BCNOMOraTenbHbIX Le-
nen u uenen ynpasneHus

Mo IEC 60947-1:2007 (noanyHkT 7.2.3.2).

8.2.3.3 Bo3ayLuHble 3a30pbl

Mo IEC 60947-1:2007 (noanyHkT 7.2.3.3).

8.2.3.4 PaccTosHUA yTeuku

Mo IEC 60947-1:2007 (noanyHKT 7.2.3.4).

8.2.3.5 Teepaas usonsauua

Mo IEC 60947-1:2007 (noanyHkT 7.2.3.5).

8.2.3.6 PaccToaHuA mexay oTaenbHbIMU LensiMu

Mo IEC 60947-1:2007 (noanyHkT 7.2.3.6).

8.2.4 TpeGoBaHusa kK paboTocnocoGHOCTM Npy HOPMAanbHOW Harpy3ke U Npu neperpyske

TpeboBaHusA, kacaloLUMeca HOpPManbHOW HAarpy3ku U neperpy30o4HbIX XapakTepucTuk cornacHo 5.3.5,
npueseneHsl B 8.2.4.1 1 8.2.4.2.

8.2.4.1 TpeboBaHusi k paboTOCNOCOBHOCTH

KoHTponnepbl 1 nyckatenu AoimkHbl 6e30TkazHO nubo 6e3 noBpexaeHus nNpu UCNbITAHWKM cornac-
HO 9.3.3.6 ycTaHaBnuBaTh BKIIOYEHHOE COCTOSIHME, KOMMYTUPOBAaThL U NPOBOAUTL TOKU NEeperpy3kn yCTaHoB-
NEeHHOro YPOBHS, a Takke yCTaHaBNMBAaTb U NOAAEPXKUBATL COCTOAHUE OTKIIOYEHUA.

[ns KOHTpONNepoB, NpeAHa3HaYeHHbIX Ans Kateropuin npuMmeHenna AC-52a, AC-53a, AC-58a 3Haue-
HUS T,, COOTBETCTBYIOLLME 3HAYEHUAM X, HE NOIDKHBI ObITb MEHbLUE YKa3aHHbIX B Tabnuue 9. [ina cooTseT-
CTBYIOLUMX Nyckatene# T, AOIDKHO ObITb MaKCUMAarlbHbIM BPEMEHEM PacUEnsieHus ero pere neperpysku B
HarpeToMm CoCTosAHUU, YKa3aHHbIM U3rOTOBUTENEM.

KoHTponnepsbl n nyckarenu, npeaHa3HaueHHble AnA kateropun npumeHenns AC-52b, AC-53b, AC-58b,
MOTYT UCMONb30BATLCS B Cryyasix, korga Tpebyetcs Gonbliee Bpemsi yCKOPeHust.

Cneayet NOHUMATb, YTO MaKCMMarbHas TENNOBas CNOCOGHOCTb KOHTPONMEPa MOXET ObITb NOMHOCTbLIO
ucyepnaHa B nepuoa Harpy3ku. [1oaromy cpasy e no OKOHYaHUM BPEMEHU MycKa AN KOHTponnepa MOXeT
ObITb MPeayCMOTPEH YAO0OHbIN Nepuos obecTounBaHusa (Hanpumep, nytem oTeoaa). 3HaveHus T,, cooTBeT-
CTBYIOLLME 3HAYEHUSAM X, HE AOMKHbI ObITb MEHbLUE YKa3aHHbIX B Tabnuue 9. [ina CoOTBETCTBYIOLLMX NycKkaTe-
nen T, AOIDKHO ObITb MAaKCUMAarbHLIM BPEMEHEM PacLIenfIeHns ero pere neperpysku.

Mpu oTcyTcTBUM PYHKLIMM TOKOOTPaHUYEHUSA NMMGO Npu €€ OTCYTCTBUMU B COCTOSIHUM MOJTHOTO BKITIOYEHUA
Xle = h rp-

Mpy BO3HMKHOBEHUM CUTyaLIMM 3aMbIKaHUA POTOpA B XOA€ pasroHa ABuratensi Npu HOpManbHOW CKOPO-
CTU KOHTPONMEpP MNKM NycKaTenb JOMMKEH NEePeKntiounTbLCA B COCTOSIHUE MOMHOro OTKNoYeHus B 6onee kopot-
KO€ BPEMS MO0 CPABHEHUIO C MOMOXEHHBIM MPU YCIIOBMW, YTO OH OCHALLIEH 3aLLUTO OT Nneperpysok.

HomuHanbHbIe napaMeTpbl NPOBEPAIOT B YCNOBUSX, YKkasaHHbIX B Tabnuuax 10 u 11 HacToswero craH-
Aapra u B IEC 60947-1:2007 (noanyHkTbl 8.3.3.5.2—8.3.3.5.4).
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Ecrnmn X1, 6onbwe 1000 A, npoBepky neperpy3o4Hon CnoCOGHOCTU NPOBOAST NO COrMAacoBaHMIO MeXay
n3rotToBUTENeM u notTpedbutenem (Hanpumep, NyTem KOMMbIOTEPHOrO MOAENMPOBaHUS).

B Tabnmuax 10 n 11 pexxuMHBINA LMKN 4Ns Kateropuin npumeHenns AC-52a, AC-53a, AC-58a (F- S=60-1)
U BpeMs OTKIMIOYEHUS ANA KaTeropui npuMeHeHus AC-52b, AC-53b, AC-58b paBHO 1440 ¢ npeacraBnsaior
HauMeHee >xecTkue TpeboBaHWA ANSA OAHOrO Mycka B Yac. M3rotoBuTenb MOXET YCTaHOBUTL Bonee ecTKuit
peXuM, B 3TOM Criy4ae OH JOMMKEeH NPOBECTU UCMbITAHUS B CAMOM XECTKOM PEXUME B COOTBETCTBUM C Tabnu-
uen 3. Ecnu KoHTponnep y»xe Obln UCNbITaH U PaccuMTaH Ha pexxum Bonee eCcTKUin, YeM CTaHAapTHbINA, Toraa
N3roTOBUTESNb MOXET YCTAHOBUTL STOT HOMUHAN ANA CTaHAAPTHOIrO pexmmMa 0e3 ganbHenwero nCnbiTaHus.

PacueTt Gonee eCTKMX UCMbITaTenbHbIX 3HAYEHUI BPEMEHU BKIHOMEHUSI U BPEMEHU OTKIIOHMEHUS Ans
kateropuii npuMeHeHna AC-52a, AC-53a, AC-58a:

- BpeMs BKNIoYeHuA (B cekyHaax) = 36 F/S;

- BpeMsi OTKNIo4YeHua (B cekyHaax) = 36 (100 — F)/S.

Ana kateropuint npumeHeHnna AC-52b, AC-53b, AC-58b usrotoBuTens MOXET 3asiBUTb COOTBETCTBME
CNOCOBHOCTM BLINOMHATL ONepaunn NyCKOBOro pexumMa co BpeMeHeM OTKMoveHust meHblle 1440 ¢, yto go-
NycTUMO B Ka4eCTBe CTaHAApPTHOro. TeM HEe MeHee criefyeT NPOBECTU NPOBEPKY UCMLITAHUEM C BPEMEHEM
OTKIMIOYEHUA, 3aABNEHHBIM U3rOTOBUTENEM.

[ns KOHTPONMNepoB unu nyckaTenen, NpeaHasHauYeHHbIX AN NOBTOPHO-KPATKOBPEMEHHOTO, KpaTKOBpe-
MEHHOTrO UMM MEePUOAUHECKOrO PEXKUMOB, USFOTOBUTENb AOIDKEH BbIOPATh 3HAYEHNUA ANA F 1 S U3 MHOXECTBA,
npeacraeneHHoro B 5.3.4.6.

Tabnuuya 9— MuHUMaNbHOE BPEMS BEIAEPKUBAHUSA TOKa Neperpysku Mo OTHOLUEHMWIO K MPOMopUun Toka neperpyaku X
W COOTBETCTBYHLLEMY Knaccy paclenreHns pene neperpysku (cm. Tabnuuy 4)

Knace paccLenneHis MuHUManeHoe BpeMs BblAepXMBaHWNA Toka neperpyski, T,
(B Ka4ecTBe pekomeHAaLmn) X=8 X=7 X=6 X=5 X=4 X=3 X=2
2 0,7 0,9 1,2 1,8 2,7 5,0 11
3 1,0 1,3 1,8 2,6 4,0 7,0 16
5 1,2 1,5 2,0 3,0 4,6 8,3 19
10A 1,6 2,0 3,0 4,0 6,0 12,0 26
10 3,0 4,0 6,0 8,0 13,0 23,0 52
20 5,0 6,0 9,0 12,0 19,0 35,0 78
30 7,0 9,0 13,0 19,0 29,0 52,0 112
40 11,0 15,0 20,0 29,0 45,0 80,0 180

Tabnuya 10 — MuHUMansHble TpeGoBaHUsA K yCIOBUAM WCTbITaHWiA Ha Tennosyto crabunbHocTb !

WcnbitaTernbHbil TOK (/1) 1 Bpems NponyckaHna Toka B Lnkne
onepupoBaHus, ¢

Bpemsa
nEaIAeerggmﬂ ﬁﬂi‘&;ﬁj"gﬁgﬁ” WcnbitatenbHbil yposeHs 11) UcnbitaTenbHbIl yposeHs 21 OGe:Tft:rs:““"
/ Bpems nponyckaHua ! Bpemsa nponyckanua onepnposania, ¢
T Toka?), ¢ T Toka?, ¢
1, H1 XI,
AC-52a
AC-53a 2, H2 0,75/ zp I, 2160 - T,
AC-58a
3, H3 ILrp
T, <1440
1, H1 XI,
AC-52b
AC-53b 2, H2 0,75/ zp -
AC-58b
3, H3 ILre
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OkoHyYaHue mabnuyps! 10

) Bpemsa nepekniodeHs ¢ ypoBHs 1 Ha ypoBeHb 2 He JOMKHO BbiTh Borblue Tpex MOMHbLIX NepUos 08 NPOMBbILL-
TNeHHO YacToThI.

2) [InA nyckaTens UMN KOHTPOINepa, MpesHasHaYeHHOro AMns MPUMEHEHNS TONbKO COBMECTHO C 3afjaHHbIM perne
neperpysku, T, 3aMeHAeTCH MakcuManbHbIM BpeMeHeM cpabaTelBaHus, NO3BONSeMbIM 4OMycKamMu ero pene neperpys-
KN B HarpeToM COCTOSIHUW.

3) YposeHb 2 He peiicTayeT ans AC-52b, AC-53b, AC-58b, nockorbky 3To nepuos 06ecTounBaHMS.

4 Uncno UMKIOB ONepupoBaHNs 3aBUCUT OT NMPOAOIKUTENEHOCTY BpeMeHu, TpebyeMoro KOHTponnepy Ans Ao-
CTMXEHWA TENNOBOro paBHOBECUS.

) NS WYHTUPOBaHHBIX KOHTPOrNepos cM. 8.2.2.4.3 1 8.2.2.4.4.

MapameTpbl UCNBITaTENBHOMN Lienu:

l¢ — HOMUHaNBHLIA pabouni Tok;

I+ — venbiTaTenkeHbIi ToK,;

U — vcnbitaTenbHoe HanpsxxeHne (MOXeT ObiTh ntoGoe),

Cos ¢ — k03 DULMEHT MOLLHOCTU UCTbITATENBHON Lienu (MOXeT BbiTb NioGoit),

YNCNO LIMKIOB onepupoBaHmnsa?.

Tabnuya 11 — MuHUManbHbe TpeGoBaHWUS K YCIIOBUSM UCMILITAHU Ha Neperpy3ouHyto cnocobHOCTb

MapameTpbl UcnibITaTeNbHOW Lignu Bpema

KaTteropus Bpemi:go:xfﬁzuwa obecTounBaHuA Yueno uuknos

NpUMeHeHUs 2) B LUMKne onepupoBaHus

I rplle UgU" Cos ¢? OonepupoBaHna’™, ¢ onepuposaHus?, ¢

AC-52a

AC-52b 4 0,65

AC-53a 5) 3) <

AC-53b 8 1,05 T, <1440 3

AC-58a 6 5)

AC-58b

D UJU, = 1,05 B TedeHne NOCMEAHNUX TPEX MOSHLIX NEPUOAOB BPEMEHU MPONyCcKaHNA ToKa NPOMBILLNEHHON Ya-
CTOTbI NIItOC MepBasi CekyHAa BpeMeHu o6ecToumBaHns (Nepuoj nonHoro Hanpskenus). UJU, MoxeT umetb nioGoe
3HauYeHWe BHe nepuofa NorHOro HanpsiKeHUA (B Mepuos NOHWKEHHOTO HanpsHKEHUs).

2) XapakTepucTuky Lienu (Cos ¢ 1 MakciManbHbIA BO3MOXHLIA TOK) SIBRSIIOTCS 06A3aTENbHLIMU B nepuog NonHoro
HanpskeHWs. B nepuoi NMOHMXEHHOTO HaMPsKEHUA 3TU XapaKTEPUCTMKUA He SBMSAOTCA 06a3aTeNbHEIMU NpU YCOBUK,
UTO Lienb Harpysku AomnyckaeT ToK Bbile Xi,.

3) [Ina nyckaTens Unu KOHTponnepa, NpefHasHa4YeHHOro AN NPUMEHEHNS TONLKO COBMECTHO C 3a/jaHHbIM pene
neperpysku, 7, 3aMeHAETCs MakcuMarbHbIM BpeMeHeM cpabaTbiBaHusl, MO3BOMNSEeMbIM JOMYCKaMu ero pene neperpys-
KW B HArpeTom COCTOSIHUK, KOTOPOE ABMAETCA COCTOSHUEM TEMNMOBOro paBHOBECUS, OCTUTHYTOrO BO BPEMS UCMBbITAHUS
Ha npeBbileHne TeMnepaTypsl (cM. 9.3.3.3).

4) BpeMs nepekrnioyeHns He JOMKHO BbITh GorbLie Tpex NOMHLIX NepUoa0B NPOMBILLNEHHO YacToTbl.

S fnsi I, <100 A: Cos ¢ = 0,45, ansi /, > 100 A: Cos ¢ = 0,35.

I rp — OXMAaeMmblit TOK 3aMKHYTOTO pOTOpa,

ls — HOMUHAIbHBIA pabouuii TOK;

U, — HoMMHanbHoe pabodee HanpsbkeHue,

U, — BoccTaHaBnuBatoLeecs HarnpshxeHne NpOoMbILLNEHHOR YacToThI.

TemnepaTypHble ycrioBus:

HauaneHas Temneparypa kopnyca C; AN KaXAoro UCMbiTaHusA AoSKHa ObiTb He Huxe 40 °C nntoc MakcumansHoe
npeBbILLeHWe TeMnepaTypel Kopryca npu UCNbITaHUK Ha npeBellleHne Temnepatypbl (cM. 9.3.3.3). Bo BpeMs ucnbita-
HWUI TeMnepaTypa oKpyxaroLLero Bo3gyxa formkHa 6biTe oT 10 go 40 °C.
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Tabnuya 12 — MuHumanbHble TpeboBaHUSA U YCNIOBUS AN UCMBITAHUA HA paboToCNOCOBHOCTL C Harpy3KoW acuH-
XPOHHOro ABUrarens
MapameTpbl UcTbITyeMoro gpuratens .
Kateropusa pamerp Y A MapamMeTpel BHELLHEWH
npUMeHeHus K UU, MoliHocTs Cos MexaHU4eCKol Harpysku

AC-52a

AC-52b

AC-53a >4 1) 1) 1) 1)

AC-53b

AC-58a

AC-58b

1) XapaKTepucTUKM UCNbITATENBHOI Harpy3kii aCMHXPOHHOTO ABUraTeNs npueefeHsl B 8.2.4.3.

K — OTHOLLeHUe ToKa 3aMKHYTOro poTopa K HOMUHarIbHOMY TOKY NOSIHOW Harpy3Ku UCTILITYEMOro ABUraTens.

Bo BpeMs ucnbiTaHWs TemnepaTypa ABUratesis U oKpyaloLero Bo3ayxa Moxet 6biTb o1 10 go 40 °C.

8.2.4.2 Bxniovaioas u oTknoHalowas cnocobHoCcTn Ana annapaTtos B rMaBHON Lienu

8.2.4.2.1 O6Lume NONoXeHUsn

KoHTponnep unu nyckaTtens, B TOM YUCSIE MAKCUManbHbIE PacUEnUTENU TOKa U MEXaHU4eCKne KoM-
MYyTaUMOHHbIE annapaTtbl, 0GbeAUHEHHbIE C HUM, AOMKHbI BbITb CNOCOOHBLI 6€30Tka3sHo cpabaTbiBaTh B Npu-
CYTCTBMM TOKA 3aMKHYTOrO potopa (NyCkOBOM TOK U TOK neperpy3kun). CnoCoGHOCTL 6E30TKa3HOro BKNIOYEHUs
U OTKIMIOYEHUS TOKOB AOMMKHA NPOBEPATLCA NMPU YCNOBUAX, YKa3aHHbIX B Tabnuuax 13 u 14 ana tpebyeMbix
KaTeropum aKkcnnyatauuyM u cornacHo ykasaHHOMY YMCy ONepupoBaHuUii.

8.2.4.2.2 MexaHn4yeckme KOMMYTALMOHHbIE annapaTbl TMOPUAHBLIX KOHTPOMNNEPOB, BKIIOYEHHbIE Nocne-
[oBaTenLHO

MexaHuyeckne KOMMYTaLMOHHbIE annapaThbl, BKMIOYEHHbIE NOCNEA0BATENBHO B FABHYIO LENb KOHTPON-
nepoB W nyckaTenem, AOMKHbI OTBEYaTh TPEOOBaHNAM MX CODCTBEHHBIX CTAHAAPTOB HA U3AENUs U AOMNOIHU-
TenbHbIM TpeboBaHusim 8.2.4.2 Npu UCMbITAHUKU OTAENbLHO YCTAHOBMIEHHOIO annapara.

MexaHn4eckuini KOMMYTaLMOHHINA annapar ANst LUYHTMPOBAaHHLIX TMOPUAHBLIX KOHTPONSIEPOB U NycKkaTe-
nen (CM. pucyHokK 1), BKMIOYEHHbIW NOCnea0BaTenbHO, MOXET OblTb 0603HaYEH HOMUHANOM PeXunMa, KOTOpPbIV
BbIPaBHEH MO HOMWHAaNy MOBTOPHO-KPATKOBPEMEHHOro pexxuma (Hanpumep AC-53b) nonynpoBoaHMKOBOro
KOHTpornnepa.

BknoyaioLLyo 1 OTKIIOHaIoLLYIO CMOCOBHOCTL CneayeT npoBepsaTh No Mmetoaukam 9.3.3.5.1 1 9.3.3.5.2.

8.2.4.2.3 VcnbITaHHbIE NOMHOCTLIO MEXaHW4YeCKUe KOMMYTaLUOHHbIe annaparbl LLUYHTUPOBAHHbIX KOH-
TPONNepoB, BKIIOYEHHbIE NapannensHo

BkritouatoLLyto M OTKIOYaIOLLY CNOCOBHOCTL CrieyeT NPOBEPATh NPU UCNBITAHWMK KaK OTAENbLHO yCTa-
HOBMEHHOro annapara no merogukam 9.3.3.5.1 n 9.3.3.5.3.

8.2.4.2.4 3aBuCuMMble MEXaHMYECKMe KOMMYTAUMOHHbIE annapaTtbl LUYHTUPOBAHHLIX KOHTPONNEpoB,
BKIMIOYEHHbIE NapannensHo

BkntoyaioLLyto 1 OTKNIOYAIoLLY0 COCOBHOCTL crneayeT NPOBEPATb NPY UCMbITAHUM YCTPOMCTBA KaK KOM-
OuHupoBaHHoro no meroamkam 9.3.3.5.1 1 9.3.3.5.4.

8.2.4.2.5 NonynpoBOAHUKOBbIE KOMMYTALMOHHBIE annaparbl

CnocoBHOCTL K yNpaBneHnio TOKaMu Neperpysku cneayeT nposepaTs No metogukam 9.3.3.6.219.3.3.6.3.

8.2.4.3 TpeboBaHUS K UCMILITATENBHON HArpy3Kke aCUHXPOHHOTO ABUraTens

McnbiTaTenbHaa Harpy3ka aCMHXPOHHOrO ABWratens AOrXHa OnpeaenaTb YETbIPEXNOMIOCHbIN ABUra-
Tenb C KOPOTKO3aMKHYTbIM POTOPOM CEAYIOLLMMU XapaKTepPUCTUKaMM:

a) HOMUHANbHLIM HaNPsXKEHMEM ABuratens, paBHbIM Unn Gonbwum U, ANs UCMLITYEMOrO YCTPOWCTBA,

b) ncnbitarenbHbIM TOKOM f1000ro 3Ha4eHws bonbLue, Yem 1 A, NponyckaemslM YEPE3 ABUTaTErNb U KOH-
TpONnnep BO BPeMs pa3roHa asurarens;

C) KOIPPMUUEHTOM MOLLIHOCTM ABUraTens noboro 3HaYeHus;

d) BHYTPEHHUMW COEAMHEHUAMMW NMOOON KOHUrypaumu obmoTok asuratens (Hanpumep, CoOeanHEHUe
3BE301, TPEYIONbHUKOM);

€) napameTpamy MexXaHM4eCcKOoW Harpy3ku, COEAMHEHHON C Barnom ABUraTtens, perynupyemMon ans nony-
YeHus1 BPEMEHU 3ameaneHuns oT 6a3oBON CKOPOCTM A0 HYNEeBOW CKOPOCTH B Mpejenax guanasoHa 2—4 c.
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Tabnuuya 13 — McnbiTaHne Ha BKIHOYAKOLLYIO M OTKIHOMaIOLLYHO CNOCOGHOCTD; YCMNOBUSA BKITIOYEHUS U OTKMICUEHNS B
3aBUCUMOCTU OT KaTeropuut NpUMeHeHNs1 MeXaHU4YeCcKoro KOMMYTaLMOHHOrO annapata rMopuaHLIX koHTponnepos H1, H2,

H3 1 HeKoTOopbIX XapakTEPUCTUK LLYHTUPOBAHHBLIX KOHTPOIINEPOB

YcrnoBUA BKMOMEHMA N OTKITIOMEHMA
KaTteropua 5 5 q
npuMeHeHna pPeMA NpoTekaHnA pemMa ucro yuknoe
P I/le Ui Ue Cos o Toka?), ¢ 06ecToumBaHmua, ¢ onepupoBaHna
AC-52a, b 4,0 0,65
AC-53a, b 8,0 1,05 ) 0,05 2 50
AC-58a, b 6,0 N
ls — BKIKoY@eMbli 1 OTKIIKO4aeMblid TOK, OTkrtodaeMmblii Tok [, A Bpems obecToumnsaHus, ¢
BblpaXaeMblil Kak MOCTOSHHbLIA TOK unn aeit-
CTBYIOLUEE 3Ha4YeHne CUMMETPUYHOI CoCTaB- I <100 10
nsloLLell nepeMeHHoro Toka, A. 100 </, <200 20
| — HOMMHanLHbIA paboqnii Tok, A. 200 </, =300 30
Uy — HOMWHanbHOe pabodee Hamnpsxke- 300 </,<400 40
Hue, B. 400 </, <600 60
U, — Bo3BpalLarollieecs HanpshxkeHe, B. 600 < /, < 800 80
) Cos ¢ =0,45npn /, <100 A; Cos ¢=0,35 800 </, <1000 100
npu /, > 100 A. 1000 < /. <1300 140
2) BpeMst 06eCTOuMBaHNS He [OMKHO BbITh 1300 </, <1600 180
Borblie yKaszaHHbIX 3Ha4eHui 1600 </, 240
Tabnuya 14 — Ycnosusa NpoBepkyn cnocoBHOCTM 6e30TKa3HOro BKIIOHEHNA N OTKIIOYEHUS B 3aBUCMMOCTH OT KaTero-

PV NPUMeHeHUs ANt MexaHW4Yeckoro KOMMyTaLMOHHOIO ycTpoiicTBa rbpuaHeix koHTpornepos H1B, H2B, H3B

YCroBuWA BKITIOYEHNA U OTKNIOMEHNA

CEPTIPIEIT y| i, | cosg | BPewnmmgeann | Bpen | oo ncioe
AC-52a, b 2,0 1,05 0,65 0,05 2 6000
AC-53a, b 2,0 1,05 D 0,05 2 6000
AC-58a, b 6,0 1,05 0,35 1 9 5900
10 90 100

I, — BKINIOYaeMbIil 1 OTKNIOYaeMbI TOK, BbIpaXaeMeblil Kak NOCTOAHHLIA TOK MNK AeACTBYIOLWee 3HaUYeHUe cuMMe-
TPWUYHOIA COCTaBnsAOLE NepeMeHHOoro Toka, A.

Iy — HOMUHanbHLIA paGounii TOK, A.

U, — HoMuHarnbHoe paboyee HanpsxeHue, B.

U, — Bo3Bpaujatollieecs HanpsixeHue, B

) Cos ¢ = 0,45 npu /, <100 A; Cos ¢ = 0,35 npu /, > 100 A.
2) Bpemsi 06ecTouMBaHMS He OIMKHO BbITh GoNbLUe 3HaUYeHNI, YkasaHHbIX B Tabnuue 13.

8.2.5 KoopauHauuma ¢ yCTpOMCTBaAMU ANA 3alUThI OT KOPOTKUX 3aMbIKaHUN

8.2.5.1 PaboTocnocoOHOCTbL B YCNOBUAX KOPOTKOIO 3aMblKaHUSA

HomuHanbHbIM YCNOBHbBIN TOK KOPOTKOrO 3aMbIKaHUSI KOHTPOMNIEPOB U NyckaTenen, 3alwuweHHbIX O4HUM
MINU HECKOMNMbKUMW YCTPOUCTBAMM ANA 3alnTbl OT KOPOTKMX 3ambikaHui (Y3K3), cneayet npoBepsiTb B npoLec-
Ce UCMbITaHMI HA KOPOTKOE 3aMbiKaHUe cornacHo 9.3.4. Takue UCNbITaHNA NPOBOAATCA 00A3aTenbHO.

HomuHanbHble xapakTepuctuku Y3K3 A0mKHbLI COOTBETCTBOBATH NOOOMY 4AHHOMY HOMUHANBLHOMY pa-
0ouyemy TOKY, HOMUHANBHOMY paboyeMy HanNPSHKEHUIO U COOTBETCTBYIOLLIEH KAaTeropumu NPUMEHEHUA.

Jonyckaercs koopauHauusi ABYX TUNOB — 1 unu 2. YCrnoBus UCMbITAHWUIA AN 060UX TUMOB COAEPXKATCA
B 9.3.4.3.

KoopauHauus Tuna 1 Tpebyet, 4To6bl B yCNOBUSX KOPOTKOTO 3aMblKaHUsi annapar He co3faBan onacHo-
CTu ans nmogev unu o6opyaoBaHus, X0T OH MOXET 0Ka3aTbCsl HEMPUIOAHBLIM ANA AaNbHEWLLEN SKCnnyaTauum

0e3 peMOHTa U 3aMeHbI YacTen.
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KoopguHaums Tuna 2 Tpebyer, 4ToObl B YCIOBUSIX KOPOTKOrO 3aMblkaHWs annapar He co3aaBan onac-
HOCTW Ans niogen unu o6opyaoBaHWA U OCTaBancsA NPUroAHbIM ANA AanbHeLwei aKkennyataumu. Boamox-
HOCTb CBapWBaHWUsi KOHTAKTOB AONYCKAETCS, U B STOM Cryvae U3roToBUTENb AOMKEH PEKOMEHA0BaTL Mepbl MO
o6Cny>XKMBaHMIO annaparos.

MpumevyaHue — [llpumeHeHne Y3K3, He COOTBETCTBYIOLUX PEKOMEHLALIMSAM U3roTOBUTENSA, MOXET NPUBECTH
K HapyLLeH1Io KoopanHaLnu.

8.2.5.2 KoopauHaumsa no TOKy nepecevyeHnsa Mexay nyckatenem u npucoeauHeHHbiMm Y3K3
KoopauHauuio npoBepaioT crneyuanbHbiM UCTbITaHEM cornacHo 9.1.5.

8.3 Tpe6oBaHMA NO NEKTPOMArHUTHOM coBMeCTUMOcTH (SMC)

8.3.1 O6wume TpeSGoBaHUA

OBLenpuU3HaHHO, YTO AOCTUXKEHWE BMEKTPOMArHWTHOW COBMECTUMOCTU MeXay pasHbiMM OBbekTamu
SMEKTPUYECKOW U SNEKTPOHHON annapaTypbl ABMSAETCA XENaHHON Lenblo. Kpome 3Toro, BO MHOIMX CTpaHax
cyllecTByoT 06s3aTenbHble TpebosaHua no AMC. McnbiTaTenbHbE YPOBHU U TPEGOBAHUA NO AOCTUXKEHUIO
npuemMnemoro yposHa SMC npusegeHsl B pasgenax 8 u 9.

TpeGoBaHWA, U3NOXEHHbIE B CNEAYIOLLMX MYHKTaX, UMEIOT LieNbio JOCTUXEHUE 3NEKTPOMAarHMTHON Co-
BMECTMMOCTU ANA KOHTPOMNMEpPOB U nyckarenen. Bece cooreercrByiowme TpeboBaHns NO CTOWKOCTU K dMnek-
TPOMArHUTHLIM MOMEXaM M MOMEXO3MUCCUKN YUYTEHbI, NO3TOMY AONONHUTENbHBIX UCNLITAHWUI He TpebyeTcs.
Xapaktepuctnka OMC He rapaHTMpOBaHa, NOCKOMbKY KOHTPONNEp Unu nyckaten NOABEPXKEH OTKa3y anek-
TPOHHBIX KOMNOHEHTOB. [JaHHbIE YCIIOBUS HE YYMTBIBAKOTCA U HEe 06pa3ytoT YyacTu TpeboBaHUI K UCNbITAHUAM.

Bce sBneHus, kak uanyvyeHus, Tak 1 YCTONYMBOCTb K SMEKTPOMArHUTHLIM NOMEXaM, paccmartpuBaloTca
OTAENbHO: JaHHble Npeaesibl NpeaHas3HaYeHbl AN YCHNOBUWIA, KOTOPbIE HE UMEIOT COBOKYMHbIX 3)(HeKTOB.

Ona ucneitabnii no IMC MUHUManNbHOM 3HAYUMON CUCTEMOWN ABASETCA KOHTPOMNEp unu nyckartenb,
B3aMMHO COEAUHEHHbI C ABUraTeNnemM unu kabensmu.

McnbiTaHnsa NnpoBogAT criegyowmumM o6pasom.

Mpu UCNBITAHUSIX HA MOMEXOYCTOWYNBOCTb YUUTHLIBAIOT MNOSHbIN PEXUMHbIN LIMKIT MYCKaTENsl C NiaBHbIM
MyCcKOM, B TOM YMCIE BPEMS MyCKa 1 BPEMS OCTAHOBKM.

Mpu ncnbiTaHWsAX Ha YCTaHOBMEHME MPEAENOB NOMEXOIMUCCUMN YYUTBLIBAIOT TOMbKO YCTAHOBUBLLUMECSH
YCMOBUS.

MpumevyaHue 1 — B HacTosllee BpeMsi OTCYTCTBYIOT AOCTYNHbIE TEXHONOMMU M3MePeHHUiA U o6opyaoBaHue
ANS HeYCTaHOBMBLLUXCS YCIOBWI — BOMPOC Ha PacCMOTPEHMN.

MpuMevyaHune 2 — B OTBETCTBEHHOCTU YCTAHOBLLMKa (KOTOPLIA Taloke MOXET ObITb U3roTOBUTENEM KOHTPON-
1epoB W NycKaTeneit) rapaHTUsi TOro, YTO CUCTEMBI, COAepXKalLlue KOHTPONNEpL UNK NyckaTenu, oTBevaroT NobbiM Tpebo-
BaHUAM, feACTBUTENbHbIM AN YPOBHS CUCTEM.

[aHHble NyHKTbI HE ONUCLIBAIOT U HE BNUAIOT Ha TpebGoBaHWA 6Ge30NacHOCTM AN KOHTPOMNEPOB U Ny-
ckaTtenen, kak, HanpuMep, 3aLmTa oT NOPaXKeHUs SNEKTPUYECKUM TOKOM, KOOPAUHALMSA U30MALMKU U COOTBET-
CTBYIOLLME SMEKTPOU3OSIALMOHHbIE UCTbITaHKS, 6e3onacHoe onepupoBaHue unu Be3onacHble NOCNeacTBUsI
oTKa3a.

8.3.2 NMomexoamuccusn

Mo IEC 60947-1:2007 (noanyHKT 7.3.3.2) cornacHo COOTBETCTBYIOLLEMY HAOOPY YCNOBUI OKPYXatoLLen
cpeabl no IEC 60947-1:2007 (nyHKT 7.3.1). MHcbopmaumns 06 ycrioBusx okpyxatoLuen cpeael JomkHa BbiTb
npeacTaBneHa c annaparom.

8.3.2.1 H13Ko4acTOTHbIE M3NMYYEHNUA MO OTHOLLEHWIO K CETEBOW NPOMBILLIIEHHOW YacToTe

8.3.2.1.1 F'apMOHUKM

McnbiTaHus ANs KOHTPONMEPOB W NyckaTteneil, paboTatoLyx B COCTOSAHUM NOMTHOTO BKITIOYEHUSA UM LUYH-
TUPOBaHHbIX MEXaHNYECKUM KOMMYTaLMOHHbLIM annapaToM Mo 3aBepLUeHun nycka (Hanpumep, Ana KOHTpon-
nepoB W nyckaTenemn xapakTepucTUKU 2 U XapakTEPUCTUKM 3 U HEKOTOPbIX XapakTtepuctuku 1), He Tpebytotes
13-32 HE3HAYMTENbHbIX TAPMOHUYECKUX U3NYYEHUIA.

8.3.2.1.2 dnykTyaumm Hanps>KeHUs

3T0 AABNEHNE HE BO3HMKAET NPU (DYHKLIMOHUPOBAHUW KOHTPOSINEPA UMK NycKaTens, NO3TOMY UCMbITaHNUA
He TpebyloTCA.

8.3.2.2 BbICOKOYACTOTHbIE M3Ny4YeHUsA

8.3.2.2.1 KoHayKTuBHblE pagno4vacTtoTHble (PY) nsnyyeHus

Mpegenel, ykasaHHble B Tabnuue 19, npoeepstor no meroauke 9.3.5.1.1.
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8.3.2.2.2 any4yeHHOe aneKTpoMarHUTHoOe none

Mpeaensl, ykasaHHble B Tabnuue 20, npoeepstoT no metoauke 9.3.5.1.2.

8.3.3 YCTOMYMBOCTDb K 3MIeKTPOMarHMTHbLIM NOMexam

8.3.3.1 O6wme nonoxeHnUs

BosanencTeme anekTpu4ecKon CUCTEMbI MOXKET ObITb Pa3pyLLUUTENbHLIM U HEPA3PYLUUTENbHBLIM, B 3aBU-
CMMOCTMU OT UHTEHCMBHOCTW BO3A4ENCTBUS. PaspyLumMTentHble BO3AEWCTBUSA (HANps>KeHUE UK TOK) Bbi3bIBALOT
HeobpaTuMble MOBPEXAEHUSA KOHTPONIepa unu nyckarens. HepaspyLmutenbHble BO3AEWCTBUSA MOTYT BbI3BaTb
BPEMEHHbIE HapyLUEHWS UK BPEMEHHYIO NOTEPI0 paBoTOCNOCOBHOCTU, HO KOHTPOMMEP UNM nyckarenb BO3-
BpaLLaeTcsl K HOpManbHOMY (OYHKLIMOHUPOBAHMIO NMOCNE YMEHbLUEHUA UMW YCTPAHEHUS BO3AEWCTBUS, B HE-
KOTOpbIX criyvasnx TpebyeTca BMeLlaTenbCTBO oneparopa.

MsrotoBuTENb AOSHKEH NPEAOCTaBUTL MHPOPMALMIO NO BO3MOXHOCTM Bomnee >XeCTKUux BO3AEWCTBUW,
YeM Te YPOBHMU, ANA KOTOPbIX KOHTPOMNep Ui nyckaresb Obln UCMbITaH, HAaNPUMepP YCTaHOBKA B yAaneHHbIX
MecTax ¢ 60MbLLOV NPOTSXKEHHOCTLIO CUMOBLIX NEPeaatoLLMX NMHUIA; 6NU30CTb K MPOMBILLIIEHHOMY, HAYYHOMY
n meguumHckomy (MHM) BbICOKOHACTOTHOMY 060pya0BaHUIO, Kak OHO onpeaeneHo B CISPR 11.

MpuMmevyaHue — [pUMeHeHWe pasBA3KM NMPU MOHTaxXe CNOCOGCTBYET CHUKEHMIO BHELUHUX NEePEXOAHBIX BO3-
AeiicTBUiA. Hanpumep, cxema Lenu ynpaBrneHus JomkHa BbiTb OTAeneHa oT cxeMbl CUIIoBOM Lenn. Cnepyet usberarb
6rM30CTU COEAMHEHW  NMPOBOAKM, 4NA COEAVHEHUA B LienAX ynpaBneHUs crneayeT NpPUMEHSTb CKPYYEHHbIE Mapbl Wiu
3KpaHUpOBaHHLIE NPOBOAA.

Pesynbratbl UCMIbITAHWIA ONPEAENSIIOT NO KpuTepuam paboTocnocoOHOCTM COrMacHo cepum CTaHAapToB
IEC 61000-4. Kputepun pabotocnoCobHOCTM NpuBEAEHbI HMKE U NOAPOOHO onucaHbl B Tabnuue 15:

1) HopMmanbHas paboTocnoCOGHOCTL B YCTAHOBNEHHbIX Npeaenax;

2) BpeMeHHble HapyLueHua unu noteps hyHkuuu unu paboTocnocoBHOCTH, KOTOPbIE CAMOBOCCTAHAB-
nMBaloTCA;

3) BpeMEHHbIE HapyLLUEHMS UMK NoTeps YHKUUK unu paboTocnocobHOCTU, KOTOpbIE TpebdyloT BMeLla-
TenbCTBa oneparopa Unu nepeyctaHOBKU CUCTEMBbI.

HopmansHoe PyHKLUMOHUPOBAHME JOMKHO BOCCTAHABNMBATLCA MPOCTLIM BMELLATENLCTBOM, Hanpumep
nepeycTaHOBKOW MM NOBTOPHbLIM NYCKOM BPY4HYI0. OTCYTCTBUE NOBPEXAEHHLIX KOMNOHEHTOB.

B tabnuue 15 npuBeaeHsl kputepun cOOTBETCTBUA AN obuien paborocnocobHocTu (A), KOTOpbIE UC-
MONb3YIOT NPWU UCMLITAHMKM KOHTPOMNEpa UM nyckatensa B coOpaHHOM Buae. ECnm HEBO3MOXHO UCMbLITATb
KOHTpOnsep unu nyckatens B COBpaHHOM BuAE, TOraa NPUMEHSIOT KpUTEPUM paboTocnocoBHOCTM OYHKLMO-
HanbHbIX anemeHToB (B, C, D).

Ta6bnuya 15— KpuTepuun cooTBETCTBUSA ANSA UCTILITAHWUA Ha YCTOWYMBOCTD K 3NMEKTPOMArHMTHEIM NomMexam

KpuTepuu cooTBETCTBUSA

O6bekT

1

2

3

A — obLwas paboTocno-
cobHoCTb

OTCyTCTBME 3aMETHBIX W3-
MeHeHUn pabounx xapakTe-
PUCTHK.

MpenycMOTpeHHoE onepupo-
BaHue

3aMeTHble U3MeHeHusa pa-
Bounx xapaKkTepucTuk (Bu-
3yarnbHble WKW 3BYKOBbIE),
KOTOpblEe camMOBOCCTaHaBMNu-
BatoTCA

MN3meHeHUs pabovmnx xapak-
TEPUCTHUK.

3anupaHne 3alWTHBIX YCT-
POWCTB.

OTcyTcTBME CaMOBOCCTAHOB-
neHus

B — dyHKUMoHUpoBa-
HWe CcUMoBbIX Lenen u
Lenen ynpasneHns

OTcyTCTBME HapyLUEHWUIA

BpeMeHHble HapyLUeHus,
KOTOpbIE He MOryT Bbi3BaTb
pacuenneHne Unu nsmeHe-
HUS pUTMa U 3BYKa, Xapak-
Tepusylowme BpallatoLui
MOMEHT fBUraTens

OTKIto4eHue.

3anupaHue 3alWUTHBIX YCT-
POWCTB.

OTecyTCcTBME CaMOBOCCTaHOB-
neHus

C — pabota gucnnees
M NaHenew ynpasneHus

OTcyTCTBUE U3MEHEHWIA B WUH-
dopmauun Ha aucninee.
Jlerkuwe criykTyauumn cBeTo-
AMOJ OB WUINKN nerkoe Apoxa-
Hue n3obpaxeHus

BpemeHHble BUAUMBIE U3-
MEHEHUS WNU MoTeps WH-
dopmMaLmu.

HenpegycMoTpeHHoe
YeHue CBETOANoA0B

cBe-

OTKIo4eHWe UMK NOCTOSH-
Hoe roracaHue gucnnes.
MckaxeHue uHdopMaLun
WNu nepexof B He3ansnaHu-
POBaHHLIN PEXUM.
OTcyTeTBUE CaMOBOCCTaHOB-
neHua

—
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OkoH4YaHue mabnuupsl 13

O6bekT

KpuTtepun cooTeeTcTamMS

1

2

3

D — o6paboTka n cuu-
TbIBaHWe MHopMaLu

CpsAsb, cBobogHas OT no-
MeX, U 0OMeH AaHHbIMK C
BHELLUHUMU UCTOYHUKaMMU

BpeMeHHbIe NOMeXU B CBA3U
C BHYTPEHHUMU U BHELLHUMU
UCTOYHWKamMu ¢ COO6LL{9HI/IF|-

HenpaBuneHas obpaboTka
NHopMaLmK.
MoTepss AaHHbIX WWAW WH-

MU O BO3MOXHbIX OLUMBKax
CBA3KU

dopmayum.

OWwmnbKM cBA3K.

OTCyTCTBUE CaMOBOCCTaHOB-
NeHus

8.3.3.2 BnekTpocTtatuyeckme paspagbl

McenbiTatensHble napaMeTpbl 1 METOAMKM NpuBeaeHbl B 9.3.5.2.1.
8.3.3.3 PaagnoyacToTHble 3NeKTPOMAarHUTHbIE NOMsA

WcnbiTatensHble napaMeTpbl U METOANKM NpuBeAeHbl B 9.3.5.2.2.
8.3.3.4 HaHocekyHaHbIE uMnynbCHblE Nnomexu (obwero Buaa) (5/50 He)
McenbiTatenbHele napameTpbl U METOAUKU NpUBEAEHEI B 9.3.5.2.3.
8.3.3.5 mnynbeel (1,2/50—8/20 MKC)

MenbiTatensHble napaMeTpbl 1 METOANKU NpUBeAeHbl B 9.3.5.2.4.
8.3.3.6 MapMOHMKM U KOMMYTALIMOHHBIE BCMNECKU

McnbiTatenbHele napameTpbl U METOAUKM NpUBEAEHs! B 9.3.5.2.5.
8.3.3.7 MNpoearnbl HaNPAXXeHUs 1 KPaTKOBPEMEHHbIE OTKIIOUYEHUSI
McnbiTatenbHble napameTpbl 1 METOAUKM NpUBEAEHEI B 9.3.5.2.6.
8.3.3.8 MarHutHble nonsi MPOMBbILLNEHHON YacTOTbl

McnbiTaHuin He TpebyeTcsa. YCTONYMBOCTb NOATBEPXKAAETCA YCMNELUHbIM 3aBEPLLEHUMEM UCTLITAHUIA HA

paboTocnocobHocTh (CM. 9.3.3.6).

9 UcnbiTaHuns

9.1 Buabl UCnbITaHUin

9.1.1 O6wume NnonoxeHma

Mo IEC 60947-1:2007 (nyHkT 8.1.1).

9.1.2 TunoBble UcnbIiTaHuA

Tunosble UCMbITAHUSI NpeAHA3HAYeHbl ANs NPOBEPKU COOTBETCTBUSI HACTOALLEMY CTaHAAPTY KOHCTPYK-

LMW KOHTPOSNEPOB U NMycKaTesnei Bcex xapakTepucTuk. OHW NpeanonaraioT npoBepKy:

a) npeaenos npesbileHna Temnepartypsbl (CM. 9.3.3.3);

b) anekTpou3onALUMOHHbLIX CBOMCTB (CM. 9.3.3.4);

C) YCNOBHOM paboTOCNOCOOHOCTU B Npouecce akcnnyarauuu (cMm. 9.3.3.6);

d) cpabatbiBaHua u ero npegenos (9.3.3.6.3);

€) HOMMHATbHbIX BKITIOYAIOLLIEN W OTKITIOYAIOLLEI CNOCOBHOCTEN M YCIIOBHOM paGoToCnoco6HOCTU BKITIOYEH-

HbIX NOCIEA0BaTeNbHO MEXaHUYECKMX KOMMYTALIMOHHBIX annapaTos rMOpuaHbLIX KOHTPONNepoB (cm. 9.3.3.5);

f) paboTOCNOCOBHOCTM B YCMOBUAX KOPOTKOTO 3amblkaHusA (CM. 9.3.4);

g) MEXaHUYEeCKX CBOMCTB BbiBOAO0B [No IEC 60947-1:2007 (nyHkT 8.2.4)];

h) cTeneHu 3aLmThbI KOHTPONNEPOB U NyckaTenei B 06onoykax [cm. IEC 60947-1:2007 (npunoxenue C)J;
i) ucnoiraHua Ha SMC (cm. 9.3.5).

9.1.3 KOHTPOSIbHbIE UCTIbITAHUA

Mo IEC 60947-1:2007 (nyHKT 8.1.3), KOrAa BMECTO KOHTPOSbHbIX HE NPOBOAAT BbIGOPOYHBIE UCMLITAHUA

(cMm. 9.1.4).
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Mo IEC 60947-1:2007 (nyHKT 8.1.4) co cneayowmmMmu AONONHEHUSMMU.

MarotoBUTENb MOXKET MO CBOEMY YCMOTPEHUIO NPOBOAUTL BbIOOPOYHBbIE UCTLITAHUA BMECTO KOHTPOMb-
HbIX. BbiGOpKa A0mMKHA COOTBETCTBOBATL UNKM NpEBbILLATL cneayowme Tpeboanua IEC 60410:1973 (tabnu-
ya Il-A — OgHocTyneH4aTble BbIDOPOYHbIE MMaHbl NPYU HOPMANbHOM KOHTPOSE):

- BblOOpka Ha ocHoBe AQL < 1;

- npueMoyHoe 4nucno A, = 0 (Het aedekTos);

- 6pakosoyHoe 4ncno R, = 1 (Mpu ogHOM AedeKTe NPOBEPSIOT BCIO NapTHIO).

BbiGopku GepyT C perynspHbIMU UHTEPBanNamMmn U3 Kaxaon OTAenbHOW napTuu.

MoryT Mcnonb3oBaTbCa ankTepHaTUBHbLIE CTATUCTUYECKNE METOAbI, KOTOPbIE B YACTM BbiLLUeyKa3aHHbIX
TpeboBaHuin obecnevmsatotr cootsercTeue IEC 60410 [6], Hanpumep cTaTUCTMYECKUE METOAbl YNpaBneHus
HenpepbIBHLIM NPOU3BOACTBOM.

BbIGOpOYHbIE MCMbITAHUA ANA NPOBEPKM BO3AYLIHLIX 32a30pOB, MNPOBOAWMbIE B COOTBETCTBUU C
IEC 60947-1:2007 (noganyHkT 8.3.3.4.3), B CTaAUMU PacCMOTPEHUA.

9.1.5 CneunanbHbIe UCNbITAHUA

9.1.5.1 OBLuMe NonoXxeHus

K cneunanbHbIM UCNbITAHUAM OTHOCAT MPOBEPKY KOOPAMHALMM NO TOKY NepecevyeHms Mexay nyckare-
nem u cesisaHHbIM ¢ HUM Y3K3 (cMm. npunoxeHue C) u ucnoitaHna no 9.1.5.2.

9.1.5.2 CneunanbHble UCMbITAHUSA — BNAXHOE TeNnso, CONSHON TymaH, Bubpaumsa 1 Ton4ok

HaHHble ucneiraHua — oM. npunoxeHve Q IEC 60947-1:2007. Ycrnosus NpoBeaeHUA — Ha PacCMOTPEHUN.

9.2 CooTBeTCTBUE TPEOOBAHUAM K KOHCTPYKLMUMU
Mo IEC 60947-1:2007 (nogpasaen 8.2).

9.3 CoorBeTcTBME TPEOOBAHUAM K paGOTOCMNOCOGHOCTHN

9.3.1 Luknbl ucnbiTaHui
Kaxkablii ucnbiTaTenbHbIA LUK NPOBOAAT HA HOBOW BbIOOPKE.

MpumeyvaHune 1 —/lpu cormacun U3roTOBUTENS Ha OAHON BEIGOPKE MOTYT GbITb BLINOMHEHLI HECKOMBKO U BCE
LMKl MCMbiTaHnit. OgHaKo WCMbITaHNA 4OMKHbI BLINOMHATLCA B NOCNEA0BaTeNTbHOCTH, YKa3aHHO Ans Kaxgoro obpasua.

MpumeyaHue 2 — HekoTopble UCNBITAHUA BKIKOYAKOTCA B LMKIBI TONBKO ANA YMEHbLUEHUS KONM4YecTBa He-
06x0AMMBIX BEIGOPOK, M UX Pe3ynbTaThl He CKa3blBAlOTCA Ha NPEeALLIECTBYIOLUX WU NOCNEAYIOWNUX UCNBITAHUAX LIMK-
na. MNoatoMy ans ygo6¢cTBa UcnbITaHW UKW NO AOrOBOPEHHOCTU C U3rOTOBUTENEM 3TU UCNLITAHUA MOTYT NPOBOAUTL-
csl Ha OTAENbHBIX HOBBLIX BLIGOPKaX U He BXOAWTL B COOTBETCTBYIOLMIA LK. STO NPUMEHUMO TONBKO K cregyowmm
UCNblITAHUAM:

- MpoBepKa paccTosiHuiA yTeuku cornacHo |IEC 60947-1:2007 [nepeuncnenue 7) 8.3.3.4.1];

- MexaHu4eckue cBoiicTBa BbIBOAOB cornacHo |IEC 60947-1:2007 (nyHkT 8.2.4);

- cTeneHu 3awuTsl o6opyaoBaHua B o6onodkax cornacHo IEC 60947-1:2007 (npunoxeHue C).

MocnenoBaTenbHOCTb UCNbITAHUI AOMKHA ObiTb CNEeayIOLEN.
a) Llukn ucnbitaHum |:
1) npoBepka nNpeBbILLeHUA TeMmnepaTtypbl (CM. 9.3.3.3);
2) NnpoBepKa 3NEKTPOU3ONALMOHHBLIX CBOWCTB (CM. 9.3.3.4).
b) Linkn ucnoiranmn Il:
npoBepKa yCcrioBHOW paboTocnocobHOCTU B yCroBusix akcnnyarauum (cm. 9.3.3.6):
1) ucnbiTaHue Ha Tennoeyio CTabunbHOCTL (CM. 9.3.3.6.1);
2) ucnbiTaHne Ha Neperpy3o4vHylo cnocobHocThb (9.3.3.6.2);
3) ucnbiTaHue Ha GrIOKMPOBKY M KOMMYTALIMOHHYIO CNOCOBHOCTL (CM. 9.3.3.6.3), BKntovasa nposep-
Ky cpabatbiBaHUA U €ro npeaenos.
¢) Lukn nenbirauun 1l
npoBepka paboTocnocobHOCTU B YCNOBUAX KOPOTKOTO 3aMmblikaHus (cM. 9.3.4).
d) Lukn IV:
1) npoBepka MexaHn4eCckux CBOMCTB BbIBOAOB MO IEC 60947-1:2007 (nyHkT 8.2.4);
2) npoBepka cTeneHeit 3awuTbl annaparos B o6onoykax no IEC 60947-1:2007 (npunoxenue C).
e) Lukn ucneitaHni V:
ucnbiTaHua Ha AMC (cm. 9.3.5).
f) Uukn VI:
ucnbITaHue Ha cpabarbiBaHue (cm. 9.3.3.6.5).
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9.3.2 O6wuMe ycnoBus UCTbITAHUNA

Mo IEC 60947-1:2007 (nyHkT 8.3.2) co cneayowumM A0NOMHEHNEM.

3a ncknioyeHneM annapartos, cneumuanbHO HOPMUPOBAHHBLIX TOMbLKO HA OAHY YaCTOTY, UCMbLITAHWA NPO-
BOAAT Ha 50 'y ¢ yyeTom HasHa4yeHus 60 'y n HaoBopoT.

OT160p 06pasLOB ANa UCNBITAHWI Cepymn annaparoB aHanorM4YHON OCHOBHOIM KOHCTPYKUMU 1 6e3 3Ha4u-
TenbHbIX KOHCTPYKTUBHbIX OTINYMIA 4OMKEH ObITb OCHOBAaH Ha UHXEHEPHOM pacyeTe.

Ecnu He ycTaHOBNEHO MHOE B COOTBETCTBYIOLLUEM MYHKTE UCMbITAHUW, BpaLlalowmMi MOMEHT Mpu 3a-
TAMMBAHUWN COEAMHEHUI AOMKEH YKA3bIBaTLCA U3TOTOBUTENEM, & ECNU HE YKa3aH, COOTBETCTBOBATL JaHHbLIM
IEC 60947-1:2007 (Tabnuua 4).

Ecnu ykazaHO HecKkonbKO OTBOZOB Tenna, AOSHKEH MCMOMb30BAaTLCA TOT, KOTOPLI UMeeT BonbLuee Te-
NNoBOE CONPOTUBMNEHNE.

JomKHbI NPUMEHATLCS CPEACTBA U3MEPEHUIT C AEWCTBYIOLLMMU 3HAYEHUAAMU TOKOB U HaNpPsXKeHU .

9.3.3 Pa60TOCNOCOGHOCTL B YCIIOBUSIX OTCYTCTBUA HArpy3ku, HOPMaribHOM Harpy3ku 1 neperpysku

9.3.3.1 CB0OOOAHbIN.

9.3.3.2 CB0o6OAHbI.

9.3.3.3 MNpeBbleHne TemnepaTypsbl.

9.3.3.3.1 Temnepartypa okpy»atoLero sosayxa

Mo IEC 60947-1:2007 (noanyHkKT 8.3.3.3.1).

9.3.3.3.2 MiamepeHue Temneparypbl Yacren

Mo IEC 60947-1:2007 (noanyHkKT 8.3.3.3.2).

9.3.3.3.3 MNpeBblLLEHNE TEMNEPATYPLI YACTU

Mo IEC 60947-1:2007 (noanyHkT 8.3.3.3.3).

9.3.3.3.4 MpesbileHne TemnepaTypbl rMasHOM Lienu

Mo IEC 60947-1:2007 (noanyHKT 8.3.3.3.4) kpome 04HOPa3HOro UCMbITaHUs, NPU KOTOPOM BCE MO0Ca
rMaBHOM Lienu Harpy>atT UxX UHAMBUAYASNbHbIMW MakCUManbHbIMA HOMWUHANMbHLIMU TOKAMWU M KaK yKa3aHo
B 8.2.2.4, a TaKkKe CO crneayownMU JONONHEHUSAMM.

K BHewHel noBepxHOCTN (KOTOpas C HaubonblLued BEPOATHOCTbIO UMeeT Haubornbluee npeBbilleHne
Temneparypbl Npu UCNbITAHMKM) KOPMyca MONynpPOBOAHMKOBOrO KOMMYTaLMOHHOIO annapara, BKIIIOYEHHOrO B
rnaeHyto Uenb (cM. 8.2.2.4), NpUKpennsioT TePMOYYBCTBUTENBHOE YCTPONCTBO. KOHEYHYI0 Temneparypy Kop-
nyca C; 1 KOHEYHYIO TEMMNEPATYPY OKPY>KAIOLLEro Bo3ayxa A; cneayet 3anucatb AN NPUMEHEHWUS NPU NCb-
TaHun 9.3.3.6.2.

K mMexanun4yeckum KOMMYTALMOHHbIM yCTponcTBam (cMm. 8.2.2.4.2 un 8.2.2.4.4) TepMOYYBCTBUTENLHOE
YCTPOMCTBO AOMKHO ObITb NPUKpeneHo cornacHo Tpebosanuam IEC 60947-1:2007 (noanyHkT 8.3.3.3).

Bce BcnomoratenbHble LiEnu, HOPMAaribHO NPOBOAALLME TOK, AOHKHbI 006TEKATbCS MX MAKCUMATbHBIM
HOMUHAnNbHLIM pabouuM TokoM (CM. 5.6), a B Lienu ynpasneHusa cneayer nogasarb UX HOMUHaNIbHOE Hanps-
JKEHUE.

Myckarenb aomkeH ObITb OCHALLEH pene neperpy3kn, COOTBETCTBYIOLWNUM 5.7 U BbIOUpaeMbIM, KakK Onu-
CaHO HUWXe:

- HEeperynupyemoe perne — TOKOBas yCTaBka AOfkHa PaBHATLCA MakCMManbHOMy paboyemy TOKy mny-
cKaTerns, U UCMbITAHNE OIMKHO NPOBOAUTLCA NPU 3TOM TOKE;

- perynupyemMoe pere — MakcumarbHasi TOKOBas yCcTaBka A0MmkHa 6biTb OrnvxanLuen K MakCuMarnbsHOMY
paboyeMy TOKy nyckarens, HO He NpeBbILLATb €ro. [N UCNbITaHWI AOIMKHO UCMONb30BaTLCA Perie neperpysku
C TOKOBOW yCTaBKOW, OnvpkanLuen Kk MakCuMymy aguvanasoHa.

MpumMmeuyaHue — OnucaHHLIA Bbille MeTOA BbIGOpa AOMKEH rapaHTUPOBaTh, YTO NPEBLILLEHWE TeMMepaTyphbl
NpucoefUHeHHbIX Ha MecTe YCTaHOBKU BLIBOZOB pene Neperpysku U pacceusaemasi MOLLHOCTb NycKaTensi OKaXyTcs He
MeHbLLEe BO3MOXHbIX MpU JtoGoii koMGUHaLUK pere U KoHTponnepa. B cnyvasx korga BNUsiHUE perle Neperpy3ku Ha aTu
napaMeTpbl HE3HaYUTENLHO (HanpuMep, MPU UCTIONb30BAHUMN NEKTPOHHBLIX Perne Neperpy3ku), UCTbITaTeNbHbIA TOK 40I1-
EH BCcera paBHATLCA MakcMManbHOMy paGodeMy ToKy nyckarenst.

9.3.3.3.5 lNpeBbilweHne TeMneparypbl Lenen ynpaBneHus

Mo IEC 60947-1:2007 (noanyHkT 8.3.3.3.5) CO cneayowmm AONOMHEHUEM.

MpeBblleHWe TemnepaTypbl Cneayetr u3MepsTb BO Bpems ucnbitTaHus no 9.3.3.3.4.

9.3.3.3.6 lNpeBbleHne Temneparypbl KaTyLiek U 911eKTPOMarHUToB

Mo IEC 60947-1:2007 (noanyHKT 8.3.3.3.6) co cneayowmM AONONMHEHNEM.

OnexkTpoMarHuTbl KOHTAKTOPOB MIU NyckaTeneu, NpeAHa3sHavYeHHbIX AN SKenayatauuu B NONynpoBoa-
HUKOBbIX KOHTPOSiepax Unuv Ans LYHTUPOBAHHbLIX MEXaHUMYECKMX KOMMYTALMOHHBLIX annapaTtoB AOSHKHbLI
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COOTBETCTBOBATH 8.2.2.6 nNpu NpoTeKkaHnn No rmaBHON LENu BO BPEMS UCMbITAHNA COOTBETCTBYIOLLETO HOMU-
HanbLHOro Toka. MNMpesbilLeHUE TeMNEPaTypPLl CrieayeT U3MepsTb BO Bpems ucnbitaHna no 9.3.3.3.4.

9.3.3.3.7 lNpeBbiLLeHUe TEMNEPATYpPbl BCNOMOraTenbHbIX Lienen

Mo IEC 60947-1:2007 (noanyHkT 8.3.3.3.7) co cneaylowmm A0NONHEHUEM.

MpesblleHne TeMneparypbl CNeAyeT M3MepATb BO BPEMSA UCMbITaHMSA No 9.3.3.3.4.

9.3.3.4 OnekTpousonsiUMOHHbLIE CBONCTBA

9.3.3.4.1 TunoBble ucnbiTaHna

(1) OB6LwmMe yCnoBMA UCTLITAHWI HA BbiAEPXUBAEMOE HanpshkeHue

Mo IEC 60947-1:2007 [nepeuncnenne 1) noanyHkra 8.3.3.4], 3a ucknioueHnemM nocneaHero npuMeHaHus
(cm. Takxke 8.2.3).

(2) MpoBepka UMMYNbLCHOTO BbIAEPXKMBAEMOTO HANPSHKEHUS

a) ObLme nonoxeHus

Mo IEC 60947-1:2007 [nepe4ncnenune 2) noanyHkra 8.3.3.4.1].

b) UcnbiTaTtensHOe HanpsiXXeHue

Mo IEC 60947-1:2007 [nepeyvncneHune 2) b) noanyHkra 8.3.3.4.1] ¢ gononHeHnemMm.

K 4yacTtaim, anekTpon3onsuuoHHbIe CBOMCTBA KOTOPbIX HE 3aBUCAT OT BbICOThI (HANPUMEpP, COEAUHUTENN
onTu4eckux kabeneii, repMeETU3NPOBAHHbLIE YaCTU U T. A4.), NONPAaBOYHbINA KOS(PDULIMEHT HA BLICOTY HE NpU-
MEHsieTCs.

¢) Mogaya ucnbiTaTensHOro HaNpPsYKEHUA

K annapary, ycTaHOBIE@HHOMY U NOATOTOBIIEHHOMY, KaK YKa3aHo BbILLE B NEPEYUCTIEHUM 1), UCMbITATENb-
HOEe HanpsHkeHWe NoAatT B CreayloLeM nopsake:

i) MeXxgy BCEMM BbIBOAAMM [MABHON LienW, COeAUHEHHbIMU BMECTe (BKIoYas Lenu ynpaeneHust U BCno-
MoraTenkHbI€ Lenu, COEAUHEHHbIE C IMaBHOM LEMbI0), U 06ONOYKON UMM MOHTEDKHOW NAHENbIO C KOHTAKTaMM,
€CInn UMELOTCS, BO BCEX HOPMaribHbIX MONOXEHUAX ONepupoBaHus;

i) 4NA NONIOCOB rMaBHOM LENU, ranbBaHNUYECKU PasfeneHHbIX C APYrMMU MOMIOCAMU: MeXAy KaxabiM
MOSIOCOM U OCTarnbHbIMW NONIOCaMM1, COEAUHEHHBIMU BMECTE, U 0BONOYKOW MM MOHTaXXHOW NaHEsNbIO C KOH-
TakTamu, ecn UMEeITCS, BO BCEX HOPMAarbHbIX NMOMOXEHUAX ONepPUPOBaHHUS;

i) Mexay Kakaon uenbio ynpaeneHWsl U BCMOMOraTenbHON LIEMbIO, HOPMAarnbHO HE COEAUHEHHbLIMU C
rMaBHON LEmnbio, U

- TNaBHOW LUENbIO;

- OCTanbHbIMK LIENSMMU;

- OTKPbITLIMU TOKOMPOBOASLLMMYU YaCTAMU;

- 060MOYKON UMM MOHTEXKHOWN MAHENbIO, KOTOPbIE, TAE YMECTHO, AOMKHbI ObITb COEAUHEHbI BMECTE;

iv) ans o60pynoBaHus, NPUrOAHOIO ANs pa3beanHEHMS, Yepes Nonkca rmaBHOMW LeNW, BBOAHLIE BbIBO-
Abl, COeJMHEHHbIE BMECTE, U BbIBOAHbLIE BbIBOAbI, COEANHEHHbIE BMECTE. McnbiTaTenbHoe HanpsXkeHue no-
AaloT Mexay BBOAHbIMU M BbIBOAHBLIMM BbIBOAAMM annapara ¢ KOHTakTaMu B U30IMPOBAHHOM PA30OMKHYTOM
MOSNIOXKEHUN, Ero 3Ha4YeHne AOMKHO ObiTb, Kak yka3aHo B IEC 60947-1:2007 [nepeuucnenue 1) b) noanyHk-
Ta 7.2.3.1].

d) Kputepumn cooTBeTCcTBUS

Mo IEC 60947-1:2007 [nepeuncnenue 2) d) noanyHkra 8.3.3.4.1].

(3) MpoBepka BbIAESP>KMBAEMOTO HAMPSDKEHUSI MPOMBILLNIEHHON YaCTOThbl TBEPAON M30NAUMU

a) Obwume nonoxeHus

Mo IEC 60947-1:2007 [nepeuncnenue 3) a) nognyHkta 8.3.3.4.1].

b) NcnbiTatenbHOoe HanpsXXeHue

Mo IEC 60947-1:2007 [nepeuncnenune 3) b) noanyHkra 8.3.3.4.1] ¢ aononHeHneM B KOHLUE nepBoro ab-
3aua.

Ecnu ucneitatenbHoe HanpskeHMe NepeMeHHOro TOKa HE MOXKET ObITb NPUNOXeHo u3-3a SMC duner-
pOB, KOTOPbIE HENErko OTCOEeAUHUTDb, TOr4a NPUKNAALIBAIOT HANPAXEHNE NOCTOSHHOIO TOKA TaKoro Xe 3Hadve-
HUA, KaK MMKOBOE 3Ha4YeHWe NPeAnonaraemMoro UCbITaTenbHOro HaNPSXXeHUs NEPEMEHHOrO TOKa.

¢) Moaava ucnbITaTeNbHOrO HaNPSHKEHUSA

Mo IEC 60947-1:2007 [nepe4ucnenue 3) ¢) nognyHkta 8.3.3.4.1], HO ABa NOCNEAHMX NPEANOXEHUS U3-
NOXUTb B CRneaylowen peaakumm.

McnbiTaTenbHOe HanpskeHue cneayer NpuknaabiBath B TeHEHUE 5 C Npu crieayowmx yCnoBusx:

- COrNacHO BblLLENPUBEAEHHbLIM NepevncneHusM i), ii, iii) 2) c);

- ANA ru6puaHLIX NONYNPOBOAHMKOBLIX KOHTPOIIIEPOB UNW NycKaTenein Yyepes nonioca rnmaBHoOl Lenu,
BBOAHbIE BbIBOAbI, COEAUHEHHbIE BMECTE, U BLIBOAHbIE BbIBOALI, COEAUHEHHBIE BMECTE.
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d) Kputepum cooTBeTcTBus

Mo IEC 60947-1:2007 [nepedncnenune 3) d) nognyHkta 8.3.3.4.1].

(4) MpoBepka BbIAEPKMBAEMOrO HANPSXXEHNS MPOMbILLITEHHOW YaCTOThI MOCNE KOMMYTaLMOHHbIX UCMbI-
TaHWU U UCMbITAHUIA HA KOPOTKOE 3aMblKaHue

a) O6wume nonoxeHus

Mo IEC 60947-1:2007 [nepeuncneHue 4) a) noanyHkra 8.3.3.4.1].

b) UcnbiTaTensHoe HanpshkeHue

Mo IEC 60947-1:2007 [nepeuncnenune 4) b) nognyHkra 8.3.3.4.1].

¢) Moagay4a UCMbITAaTENBHOMO HaNPSHKEHNUS

Mo IEC 60947-1:2007 [nepeuncnexue 4) ¢) nognyHkrta 8.3.3.4.1] co cneayoLmm LONONHEHMEM B KOHUE
a63aua.

MpumeHeHus meTannuyeckoi donbru, ynomaHyton B IEC 60947-1:2007 [nepeuncnenue 1) noanyHk-
Ta 8.3.3.4.1], — He TpebyeTtcs.

d) Kputepun cooTBeTCTBUS

Mo IEC 60947-1:2007 [nepeuncnenune 4) d) nognyHkra 8.3.3.4.1].

(5) CeoGoaHo.

(6) MpoBepka BblAEPXKMBAEMOrO HAMPSHKEHUSI NOCTOAHHOIO TOKa

Mo IEC 60947-1:2007 [nepeuncnenune 6) noanyHkta 8.3.3.4.1].

(7) MpoBepKa pacCTOSHUIN YTEYKM

Mo IEC 60947-1:2007 [nepevncnenue 7) nognyHkrta 8.3.3.4.1].

(8) MpoBepka ToKa yTeukn annapara, NpUrogHoro AnA pasbeauHeHus

MakcumarnbHbI TOK yTEUKM He AOMKEH npeBbiwats 3HavyeHun IEC 60947-1:2007 (nyHkT 7.2.7).

9.3.3.4.2 CBo6oaHbIN.

9.3.3.4.3 BbiGOpOUHbIE UCTIbITAHUS ANS NPOBEPKU PACCTOSIHUI YTEYKU

(1) O6wme nonoxxeHus

Mo IEC 60947-1:2007 [nepevncneHune 1) nognyHkra 8.3.3.4.3].

(2) cnbiTatenbHOE HanpskeHne

McnbiTatenbHoe HanpskeHwe AOMMKHO COOTBETCTBOBaTb HOMMHANBLHOMY UMNYNLCHOMY BbiAepXXuBae-
MOMY HanNPs>KEHWUIO.

(3) Mogaya ncnbITaTeNbHOro HaNPSXKEHUA

Mo IEC 60947-1:2007 [nepedncnenue 3) noanyHkra 8.3.3.4.3].

(4) Kputepun cooTeeTcTBUSA

Mo IEC 60947-1:2007 [nepevucneHne 4) nognyHkra 8.3.3.4.3].

9.3.3.5 Bkntovarowas u oTKno4aowas cnocobHOCTb MEXaAHMYECKMX KOMMYTALIMOHHBIX annaparToB

9.3.3.5.1 O6LuMe NonoxeHus

MexaHuyeckne KOMMYTaLMOHHBLIE annaparbl A0SKHBLI OTBeYaTh TpeboBaHusm 8.2.4.2.

Ecnu MmexaHW4eckuin KOMMYTaLMOHHLIN annapar He BbiAepKarn ucnbiTaHus, 06ecnevmBalor ero CoOoTBeT-
cTeue 8.2.4.2. BknoyaroLwwyo U OTKM04aoLLyI0 COCOBHOCTL NPOBEPSIOT HA cooTBeTcTBUE IEC 60947-1:2007
(nognyHkT 8.3.3.5).

9.3.3.5.2 NocneaoBaTenbHO BKNIOYEHHbIE KOMMYTALMOHHBIE annapaThl TMOPUAHbLIX KOHTPONNEPOB:

a) nogBepraembiii annapat MOXeT ObiTb UCMNbITAH B KAYECTBE OTAENbHOTO KOMMNOHEHTA, NN

b) rmBpuaHbIn KOHTponnep B COGpaHHOM BUE MOXET ObITb UCMILITAH C NOABEPraeMbIMK annaparamu,
YCTaHOBAEHHLIMU KaK ANA HOPMAanbHOW KCMnyaTauum U 3aMKHYTbIMU HAKOPOTKO NONYyNPOBOAHUKOBLIMU KOM-
NOHEHTaMU KaXaoro nonioca.

9.3.3.5.3 McnbiTaHHbIE NOSIHOCTLIO MEXaHMYECKUE KOMMYTAUWUOHHbIE annapaTbl LUYHTUPOBAHHLIX KOH-
TPONNEPOB, BKIMIOYEHHBbIE NapannensHo

MoaBepraemblii annapart 4omkeH ObITb UCTIbITAH KaK OTAENbHOE YCTPOUCTBO.

9.3.3.5.4 3aBuCuMMblE MEXaHM4YeCKMe KOMMYTALMOHHbIE annapartbl LWYHTUPOBAHHLIX KOHTPONNEpOoB,
BKJIIOMEHHbIE napansesibHoO

CoOpaHHbIi y3en ¢ YCTaHOBNEHHbIMU LUYHTaMU JOIDKEH ObiTb UCMbITAH KaK AN HOPMAanbHONM 3Kkcnnya-
Tauuu. MNMocnenoBarensHOCTL ONEPUPOBAHUSA, UMUTUPYIOLLIAA MYCK U OCTAHOBKY, AOMKHA ObITb KaK NMpU HOP-
ManbHOM JKCnnyaTauum.

9.3.3.6 PaboToCcnoCOBHOCTb B YCNOBUSX SKCNyaTaLum

PaboTocnocobHOCTb B YCNOBUAX dKCNiyaTauuum Ha cooteBeTcTBue TpeGoeaHusm 8.2.4.1 nposepsior
npoBeaeHUeM TpPeX UCTIbITAHUN:

- UCNbITAHUS HA TENJOBYIO CTAOUMbBHOCTD;
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- UCMbITAHWUS Ha NepPerpy3oyHyo CnoCoBHOCTb;

- UCMIbITAHWUSI HA BNOKUPOBKY U KOMMYTALMOHHYIO CMOCOOHOCTb.

Mpy MCnNbITaHUAX UMUTUPYIOT 8-4aCOBOWM PEXUM IKCMyaTauuu.

CoeaunHeHus ¢ rnaBHON LENbIO JOMKHbI ObITh Kak ANA HOPManbHOW 3KCnnyaTauuu annapara. Hanpspke-
HU1e Lienu ynpasneHns 0MmkHO ObiTbk Ha ypoBHe 110 % ero HOMUHANbLHOrO BXOAHOMO 3HaYeHus U.

Ecnu KoHTponnep B nyckarerne yaoBneTBOPSET TPEOOBAHUSAM UCMbITAHUIA HA PaGOTOCNOCOBHOCTL U OT-
BeyaeT TpeboBaHNAM, YCTAHOBMEHHbIM HA OCHOBAHUW PE3ynbTaTOB MCMbITaAHWUIA MO 5.4.2, nyckaTenb B UCMbI-

TaHUN HEe HY>XOaeTCA.

Tabnwnya 16 — TexHW4eckne ycrioBUS UCMBITAHWIA Ha TEMNOBYLO CTaBUNbHOCTb

CogepxaHue

YpoBeHb NHeTpyKUmn

Llens uenbitaHus

MpoBepka Toro, 4To MU3MEHEHMWE TeMnepaTypbl MeXAY NocneaoBaTeNbHbIMA O4UHAKOBLIMU K-
KriaMu onepupoBaHUs B NocrefoBaTeflbHOCTU coKpallaeTes 40 MeHee YeM 5 % B TedeHune 8 4.
MpoBepka TOro, 4YTO MNpeBLILEHUE TemnepaTypbl AOCTYMHbIX BLIBOZOB MEXaHUYEeCKoro
KOMMYTaLMOHHOrO annapaTta B [NaBHOW LENW He MpeBbILaeT npeaena, NpeanucaHHoro
|IEC 60947-1:2007 (Tabnuua 2)

AnnTeneHOCTL UCnbI-
TaHus

McnblTaHne npogonxaercs [0 TeX nop noka:
A, =0,05 unu nctekyt 8y, rae A, = (C,, — Cp_y — Ap + A (Cpy)

Yenosusa ncnbltaHui

Tabnuua 10

Temnepatypa NA

C,, Temnepatypa kopnyca | TepMoYyBCTBUTENLHOE YCTPOICTBO, NPUKPENNEHHOe K BHELHEI
MOBEPXHOCTU OJHOrO MNOMYNPOBOAHWUKOBOTO KOMMYTaLMOHHOIO
annapara (9.3.3.3.4).

Habntogenue 3a NonynpoBOAHUKOBBIM KOMMYTaLMOHHBIM anna-
paToM, KOTOpbIW, CKOpee BCero, camblil HarpeTbli

TemnepaTypa OKpy-
xatolLiero Bo3gyxa

Ap, NoBoro ypoBHs TepMOUvyBCTBUTENBHOE YCTPOWCTBO ANSA OTCNEXWBAHWA U3Me-
HeHW B TemnepaType okpyxatowen cpeabl [IEC 60947-1:2007
(nognyHkT 8.3.3.3.1)]

Monyyaemble pesyrb-
Tathl

a) A, 0,05 B TeyeHne 8 y;

b) OTcyTcTBME BUAUMBIX CBUAETENLCTB NOBPEXAEHUSA (Hanpumep, AbiM, obeclBeunBaHue);

c) MpeBbileHWe TeMnepaTypbl JOCTYMHbLIX BHIBOAOB MEXAHWUYECKOrO0 KOMMYTAaLIMOHHOrO anna-
paTa B rMaBHOW LIENK He NpeBLILLAET Npeaena, npegnucadHoro Tabnuuei 2 IEC 60947-1:2007,
d) Korga BbiBOAEI HegoCTynHbI, 3Ha4eHus IEC 60947-1:2007 (Tabnuya 2) MoryT 6biTb NpeBbI-
LLeHbl pK YCIOBUK, YTO NpUneraroLLme YacTu He NOBpeXAeHb

Tabnuya 17 — TpeboBaHUs K Ha4anbHoOW TeMnepaType Kopnyca

Homep uyukna o
onepnpoBaHms HauaneHas Temneparypa kopnyca, C;, °C
1 He meHee 4yem 40 °C
2 Bo3amoxHocTb nepeycTaBku Haubonbluel TemnepaTypbl Nocne NepBoro Uukna ornepupoBaHus
pene neperpysku nyckatens Wnu pene neperpyskn, peKkoMeHA0BaHHOrO U3roToBUTeNeM ANs co-
BMECTHOMO UCMOMb30BaHWUA C KOHTPONSIEPOM
3n4 2 40 °C nrtoc MakcumarbHoe MnpeBbILLeHre TemnepaTypbl Kopnyca Npu UCNbITaHWN Ha KOPOTKoe
3amblkaHue (cM. 9.3.3.3)

9.3.3.6.1 Mpoueaypa ncnbiITaHWsa Ha TENNOBYIO CTAOUNBHOCTb

TexHUYeckne yCroBusi UCMbITAHUS U KPUTEPUM COOTBETCTBUSA NpuBeaeHbl B Tabnuue 16. Mpodunb npo-
UNMIOCTPUPOBAaH Ha pucyHke F.1.

(1) O603Ha4YUTbL YUCNO NOCNEAOBATENLHOCTMU N KAXA0r0 Nepuoaa NPOXoXaeHUs Toka B UCNbITAaTENbLHOW
cepumn (kakn=20,1,2...n-1, N).

(2) 3anucatb Ha4anbHylo Temneparypy kopnyca C,, 3anucarb Ha4anbHylo Temneparypy cpeisbl A,.

(3) YcraHOBUTL UCTbITATESbHbIN TOK /1, ypoBEHL 1 (CM. Tabnuuy 10). M3MEHNTL N Ha HOBOE 3Ha4eHue,

n=n+1.
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(4) MNopatb ucnbiTatensbHoe HanpsbkeHne Ut Ha BBOAHbIE BbIBOALI MMABHOI Lenn WA (MCnbiTyeMblit an-
napar). U MOXeT npuknaabiBaTbCsa B TEYEHNE BCErO UCMbITAHUSA, @ MOXET BKIHOYATLCA W OTKIIOYATLCS CUH-
XPOHHO C AENCTBMEM YNPABMAIOLLEro HanpspkeHus U,

MepekniounTb WA B COCTOAHUE BKNIOMEHUA (HanpsbkeHne ynpaenexua UA, U, BKIOYEHO).

MpumedaHune — BpeMeHHO UHTepBan T, Ha4YNHAETCS B MOMEHT, KOTAla UCTIbITaTeNbHbIA TOK JOCTUraeT 3Haqe-
HUA X1 . To3TOMY BpeMs U3MEHEHNs TOKa AN AOCTKEHUS UCTIbITaTeNbHBIM TOkoM X/, yBenninsaet obliee Bpems UChbITaHus.

(5) OaHHbIi 3Tan NpoBOAAT B COOTBETCTBUM C KaTeropuen npuMeHeHus.

a) Ana AC-52a, AC-53a, AC-58a

Mocne BpeMeHHoOro uHtepsana 7, (tabnuua 10) MSMEHUTL UCMLITATENbHbIA TOK /; HA YPOBEHb 2.
lMocne BpeMeHHOro uHTepBana Ha ypoBHe 2 nepekntounte VA B COCTOAIHME BbIKMIOYEHNS.

b) Ons AC-52b, AC-53b, AC-58b

Mocne BpeMeHHoro uitepsana 7, (tabnuua 10) nepekntountb VA B COCTOSIHNE BbIKIIOHEHUS.
(6) 3anucarb Temneparypy kopnyca C,, 3anucatb TEMNEpaTypy cpeasl A,

(7) PeweHune 06 okOHYaHMM (MM NPOAOIHKEHWUM) UCTILITAHUSA:

@) BbIMUCAUTb KOSDMDMULMEHT M3MEHEHUS NMPEBbLILUEHUA TEMNEpaTypbl Kopnyca

Ay= (Cn - Cn—1 - An + An—1 )/(Cn—1);

b) MpoBepuTbL COOTBETCTBUE NONYYEHHLIM pedynsTatam (Tabnuua 16).

Ecrim A, > 0,05, obLuee Bpems UCnbITaHNS MEHbLLE 8 Y 1 NONyYeHHbIE PE3ynLTaThl a) u b) Tabnmup! 16 He
HapyLUeHbl, MOBTOPUTL aTanbl 3—7.

Ecrm A, > 0,05, oGLlee Bpems ucnbitaHns GonbLue 8 4 unn NomyyYeHHbIe PesynbTaTbl HapyLIeHbl — UC-
nbITaHWE 3aBEPLLAIOT.

Ecrm A, < 0,05, obLiee Bpems uCMbLITaHNA MEHbLUE 8 4 1 Nony4YeHHble pesynsrarsl a), b), ¢), d) Tabnu-
ubl 16 He HapyLLEHbI, UCMBbITYEMbIN annapart COOTBETCTBYET TPeOOBaHUAM — UCNbITAHUE 3aBEPLLAIOT.

9.3.3.6.2 MNpoueaypa ucnelTaHNA Ha Neperpy3o4Hyto CnocobHOCTb

(1) YcnoBus ucnbITaHui

a) Cm. Tabnuuy 11. NMpodunb UCnbITaHMS NpeacTaBrneH Ha pucyHke F.2.

b) KoHTponnepesl U nyckaTenu, MCNomnb3yoLMe TOKOYNPaBAEMBIA pasbeuHUTENb, NOMUMO pene nepe-
rpy3Ku Ansi 3aLmThl OT Neperpys3ok npu pa3roHe B COCTOSAHUM MOSIHOTO BKIIOYEHUSA, A0MKHbI UCNbITLIBATLCA C
YCTaHOBMNEHHbIM pa3beAUHUTENEM. B 3TOM UCMbITaHUM NPEANOYTUTENBHO ANA Pa3beAUHUTENA NepeknioYaTb
WA B cocTosiHue oTknoveHuaA 3a 6onee KOPOTKOe BPEMSI, YEM 3aaHHOE BPEMS BKIIIOYEHUSA.

(2) Perynuposanue VA

a) VA pomkeH GbITb OTPErynupoBaH Ha MUHUMANbHOE BPEMS YCTAHOBMEHUS YPOBHSA UCMBLITATENLHOMO
TOKA, /| rp-

b) MA ¢ dpyHKumMER TOKOOTpaHNUEHNSA CNIEAYET YCTAHOBUTL HA HaubonbLLee 3HaYeHne X, ykasaHHoe ans /.

c) Ecnu VA aBnsaeTca nyckartenem, ero pene neperpyakn 10/kHO ObiTh BLIBEAEHO U3 CTPOS, @ T, A0IMKHO
ObITb YCTAHOBMNEHO B COOTBETCTBMU C NnpuMmedaHuem 3 k Tabnuue 11.

(3) UcnbiTaHne

a) YCTaHOBUTb HAYanbHbIE YCIIOBUA.

b) Moaarb ucnbiTarensHOE HaNPSPKEHUE HAa BBOAHBIE BbIBOAbI [MaBHOM Lenn UA.

(Ana xapakrepuctukn HXA KOHTaKTbl MEXAaHUYECKOr0O KOMMYTALMOHHOIO annaparta, BKNIOYEHHOro no-
crnepoBarenbHO, 3aMKHYThI. [1na xapakTepuctuku HXB KOHTaKTbl MEXaHUYECKOro KOMMYTaLUMOHHOro annapa-
Ta, BKIIOYEHHOTO NOCNea0BaTernbHO, PA3OMKHYTbI.)

UcnbiTarenbHOE HaNpshKEHUE NOAAIOT HA NPOTSXKEHUMU BCETO UCTILITAHUA.

¢) Mepekniounts UA B COCTOSIHME BKIIOYEHUA.

d) Mo ucrewennu Bpemenn BknodeHus (tabnuua 11) nepekniounts UA B COCTOSIHUE OTKMIOHEHUS.

MpumMmevanHune — [naxapakrepuctuku HxB cocTosiHME OTKITIOHEHUS 3aMEHSIOT Pa3OMKHYTBIM COCTOSIHUEM.

€) MNoBTOpUTL 3Tanbl N0 NEPEYUCNEHUAM C) 1 d) ABaAXADI.

KoHeL ucnbitanus.

B cny4ae WA ¢ cpyHkUMEN TOKOOrpaHUYEHUs1 BO BpEMS MycKka ABuratens (C BOSMOXHOW OCTAHOBKON), HO
He B COCTOSIHMW NOSHOTO BKJIIOYEHUA, Npoueaypa UCTILITAHUA Ha NEePerpy3ouHylo CnOCOBHOCTL N0 NpoBepke
cooreetcTBusA WA TpeGosaHuam 8.2.4.1 cnepylowlas:

i) nocne AByX LMKNOB ONEpPUPOBAaHMSA, KaKk ONMMCAHO Bbiwe, MA nepeknioyaioT B NOMOXeHNe BKIOYeHUs1
U HarpyXatoT Ha4yanbHbLIM UCMLITATENLHLIM TOKOM /i ., HO He Gonee /;

init’
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i) ¢ VIA B COCTOSIHMM NOMHOTO BKIIOYEHUS UCTIbITATENBHYIO Lienb no Tabnuue 11 npy NOMOLLM BHELLHETO Bbl-
KniouaTensa NPUCoeanHAIOT K Harpy3ke. Mpu nepexope ot /i ; K /| gp HE J0IDKHO MPOUCXOANTL OTKIIIOHEHUS TOKa,

iii) cornacHo Tabnuue 9 ucnbITaTeNbHbLIA TOK NOAAEPKMBAIOT B Te4eHue T, CeKyHA A0 TOro, Kak nocpea-
ctB0M WA yCTaHOBUTCA COCTOAHME OTKIIoueHUs. OHaKO A0NYCKAETCA yCTaHOBNeHue nocpeacrsoM UA cocro-
AHUA OTKNIOUEHNA 3a Gonee KOpoTkoe Bpems, ueM 7., Mpu yCroBuK ocHalleHusa VA 3almToii ot neperpysok;

iV) AaHHBIN LMK ONEpUpPOBaHUSA BbINOSNHAIOT ABAXAbI.

HauvanbHble TemnepaTypHble YCNoBUs Koprnyca Ans TpebyeMbiX YETbIPEX LIMKNOB ONEPUPOBaHUA AOIK-
Hbl COOTBETCTBOBATbL YKa3aHHbIM B Tabnuvue 17.

(4) Nposepka kputepunes (cm. 9.3.3.6.4);

a) noTeps KOMMYTaLUOHHON CNOCOBHOCTY;

b) notepsa GnokupyoLen cnocobHOCTH;

C) HapyLLUeHne (PYHKUMOHANBHOCTH;

d) oTcyTcTBUE NOBpPEXAEHMIN (OCMOTPOM).

9.3.3.6.3 VcnbiTaHne Ha BAOKMPYIOLLYIO U KOMMYTALMOHHYIO CNOCODHOCTL

TexHU4YeCcKue yCrioBusi UCMbITaHUi npuBeAeHsl B Tabnuuax 12 u 18. Npodunu ncnbitaHuii Noka3aHbl Ha
pucyHke F.3.

Tabnwnya 18 — TexHW4eckne ycrioBUS UCNbITaHWA Ha 6NOKUPYIOLLYIO U KOMMYTaLMOHHYIO criocobHOCTb

CogepxaHue YcnoBus ucnbitaHui

Yucno uuknos onepuposaHusa | UcneitaHue 1. 100 Luknos onepuposaHus npu 85 % U, n U,
Ueneitanne 2: 1000 yuknos onepuposaHus npu 110 % U, n Ug

MenelTaTensHasa Harpyska MapaMeTpbl aCUHXPOHHOrO ABUraTensa u MexaHUYeCcKoW Harpysku npusefeHbl B Tab-
nuue 12

WenbitateneHble M3Meputene- | CpefcTBa M3MepPeHUs Toka ¢ hakTUYecKuMn AeWCTBYIOLMMMN 3HAYEHNSIMU criegyeT
Hble npubopsi NOACOEAUHUTE MEXAY BblBOLaMW ABUraTeNs W BbLIBOAAMU CO CTOPOHLI Harpysku B
Kaxxgom nontoce MA. Mpnbopbl 4OMKHBEI BbiTb CNOCOBHLI U3MEPSATL TOKU B MUNMUaM-
nepHOM Auana3oHe

Temnepatypa VA KomHaTHas Temnepatypa (10—40 °C)

Yctasku MA YctaBkm WA orpaHuyuBaloTCs TOMbKO TEMM, KOTOpble 06eCnevmBaloTca BHELUHUMU
cpefcTBamMu perynupoBku, NpeaycMOTPEHHBIMU U3rOTOBUTENEM COrMacHo Npeanoxe-
HWSAM 0BbIYHOTO MPOM3BOACTBA M3AENUS.

a) KoHTponnepbl ¢ (hyHKLUMER TOKOOrpaHUHEHUsT AOIMKHBI OblTh OTPErynupoBaHbl Ha
HauMeHbLUee 3HaveHWe X, fonyckaemoe NycKom ABurartens (Kak ykasaHo B Tabnu-
ue 12).

b) KoHTponnepbl ¢ dyHKLUWAMWU MIHOBEHHOTO MycKa AOSMKHbI ObiTb yCTaHOBMNEHbI Ha
MaKkcumarnbsHoe Bpemsi unu 10 ¢, Y4To MeHbLUe.

HavaneHble 3Ha4eHUsT NYCKOBOrO TOKa W/UIN NyCKOBOTO HanpsXeHWs yCcTaHaBnueaoT
Ha MWHWManbHOEe 3HaYeHUe, KOTopoe MO3BONSAET MHOBEHHBIW NYCK ABUratens

MenblTaTenbHbli Lk Bpems OB > BpeMeHn JOCTMXKEHUS NMOMHOIo HarnpsbkeHUs U MONHON CKOPOCTU + 1 ¢.
Bpems oTkntodeHns = 1/3 BpeMeHu BUXeHUs Mo UHepLUn K nayse

[Mony4yaeMble pesynsraThl a)al) unm a2) AOMKHO BLIMOMHATLCS:
al)lo < TMA N /i < 1MA,;
a2) ecnu lg > 1MA unu /> 1MA, Toraa:
-Al <1 ana kaxgoro nontoca, rae Al = (k- Ig)ig
"
- Io W | AonxHe! BbITh B Npefenax, ykasaHHbix B Tabnuue AaHHbIX AN nonynpo-
BOJIHUKOB;
b) oTcyTcTBYET BU3yanbHOe CBUAETENLCTBO MOBPEXAEHUSA (Hanpumep AviMm, obec-
LBeynBaHue),
C) oTcyTCTBYET NoTepsA pyHKLUMOHANBHOCTH, Kak yKa3aHo U3roToBUTENeM

[na xapakrepuctukn HxA KOHTaKTbl MEXAHUYE€CKOro KOMMYTALMOHHOIO YCTPOMCTBA NocneaoBarenbHo-
0 COeANHEHUA AOIMKHbI yAepPXXUBaTbCA B 3aMKHYTOM NONMIOXKEHUU HA NPOTAXKEHUU BCETN0 UCTbITAHUA.
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Ona xapaktepucTnkn HxB KOHTaKTbl MEXaHUYECKOr0 KOMMYTALMOHHOIO YCTPOWCTBA MOCnenoBaTesb-
HOro coeiMHeHus MOryT cpabartbiBaTb Ha BbINOMHEHME UCMbITATENLHOTO LmMkna. OgHaKko U3MepeHus Hanps-
XKEeHMA Ha nontocax cneayer npoBoauTb Npu 3aMKHYTLIX nocnegoBaTteribHbIX KOHTAKTax U ¢ nonynpoBoaHU-
KOBbIMW KOMMYTaLMOHHbIMU YCTPOUCTBAMWU B COCTOSAHUM OTKMIOMEHUA. 3roToBuTenNb JOMKEH NPeaoCTaBUTh
WHCTPYKUMU NO OcHaLeHuto VA cneyuanbHbIMU CpeacTBaMu M3MEpPEeHUin, NO3BOMNSALLUMU MONYYUTL COOTBET-
CTBYIOLLIME USMEPEHUS HaMPSXKEHUS.

1) VA pomkeH ObiTb CMOHTMPOBAH Kak Afst HOPManbHOW SKCMnyatauuu npu NpoTsHKeHHOCTU kabens
mexay WA n ucneiratenbHon Harpy3kon He 6onee 10 m.

2) Cpencra U3MepeHus Toka AO0MKHbI ObiTb YCTAHOBMEHLI B YA0OHON MaHepe ANA 3anuMcCK 3HAYEHUI
TOKa yTeYku Yyepes KOHTpomnnep Ha aranax 3) u 7).

Ecnu apyrue BcnomorartenbHble Lenyu unu ycTporucTBa COeAMHEHbl napannenbHO ¢ nonynpoBOAHUKO-
BbIMW 3NE€MEHTaMm1, HeoBXoAUMO NPOABNATL BHUMATENbHOCTb, YTOOLI M36exaTb napannensHoOro U3MepeHus
TOKOB, CrefyeT U3MEepsATb TONbKO TOK YTEYKW MOSyNpPOBOAHMKOBLIX SNIEMEHTOB, U CPEACTBA ANS MONy4YeHUs
3TUX U3MEPEHUIA AOIDKHBI ObITb COOTBETCTBYIOLLMM 06pa3OM YCTAHOBMEHbI.

3) Mpu nopave k A HanpspkeHuii U, u Ug C OTKIIOMEHHBLIM YNPaBnsoWmUM HanpsbkeHnem U, npousso-
OST N3MEPEHUEe TOKa B KaxkaoM nonoce VA 1 3anucbiBaoT 3TM UBMEPEHUSI B KAYECTBE MHOXECTBA TOYEK ANA
HaYanbHbIX aHHbIX /g

McnbiTatenbHas Lenb AOMKHA 0CTaBaTbCs 3aMKHYTOM OT Hadvana atana 4) Ao 3aBeplueHun arana 7).
Cpeacrea M3MEPEHUN TOKA MOTYT OblTb HAKOPOTKO 3aMKHYTEI MOCPEACTBOM YCTPOMCTBA AUCTAHLMOHHOIO
ynpaBneHus Ha atanax 5) u 6), HO OHM He MOTYT ObITb CHATbI, MHAYe Lenb PAa3OMKHETCA.

4) B Havane ucnbitanns Kk VA npuknagbisaiot HanpsokeHus U, n Ug (kak ykasaHo B Tabnuue 18), n oHu
OCTaloTCSA Ha NPOTSHKEHUN UCMBITAHWA A0 3aBepLUEHUS aTana 7).

5) MocpeacTeoM yNpaenaioLLEro HanpseHus U, BLINOMHAETCA LMK OT COCTOSHUA BKMIOYEHUA A0 Co-
cTosiHUA oTKnoueHusa MA, kak ykazaHo B Tabnuue 18. Ecnu KOHTponnep He BbINOHMN HAa3HAYEHHbIX onepa-
LM UK NOABUIOCH CBUAETENLCTBO MOBPEXIEHWUA, UCNLITAHME NPEPLIBAIOT U CHUTAIOT OTKA3OM.

6) Mocne TpeGyemoro yncna LUMKNoB onepuposaHusa U, oTkniowatot, a U, u Ug 0CTaBnAIOT BKIIOYEHHbI-
Mu. MNo3BonsAlT A BEpHYTLCA K HAYanbHOW TeMnepaTtype OKpy»KatoLen cpeabi.

7) MoBTOPAIOT NpoLEeaypyY U3MEPEHUS TOKA Ha 3Tane 3) 1 3anUCbIBAOT MHOXKECTBO TOYEK KOHEYHbIX AaH-
HbIX /;, COOTBETCTBYIOLLWUX MHOXECTBY TOYEK HaYarbHbIX AaHHbIX /q.

8) OnpenensAoT 3HaYeHUs1 OTHOCUTESNbLHO TOKOB YTEUYKU HA KaXXJO0M MOMoce, Kak ykasaHo B nepevucne-
HUK a) Tabnuupl 18.

[ns noaTeepxaeHUsi cCooTBETCTBUA MA Ha BrOKMPYIOLLYIO U KOMMYTALIMOHHYIO CNOCOBGHOCTL KpUTEpUM,
npuBeAEHHbIE B NEPEYUCTIEHUSIX @), b) n ¢) Tabnuubl 18, AOIDKHbI BbIMOJHATLCS.

9.3.3.6.4 MNoBegeHne KOHTpoONepa u nyckarens BO BPEMS UCNLITAHUIA U €ro COCTOsIHME NOChe UcnbITa-
HUI Ha paboTOCNOCOOHOCTL B YCIOBUAX SKCNyaTauum

a) KommyTauuoHHas cnocobHOCTb

Ecnu nonynpoBogHUKOBbIE annaparbl HE KOMMYTUPYIOT JOSDiHBIM 00pa3oM, paHHAS CTagus Buaa otkasa
yXe NposiBnseTca HapyweHnem pabotocnocobHocTu. [NpoaomkeHne onepupoBaHNA B TakOM pPeXXMMe Bbl30BET
TENNoOBON pa3HOC. KoHeYHbIM pesynstatoMm OyaeT CunbHbIN Nneperpes U notepst bnokupytowen cnocoGHOCTH.

b) TennoBas cTabunbHOCTb

MonynpoBoAHMKOBLIE annapaTsl, NoABepraeMbie YCKOPEHHOMY LMKIY ONEPUPOBAaHUsI, MOTYT HeaoCTa-
TOYHO OXNaXAATbCHA. OTO MOXET MPUBECTU K HEYNPaBMNSAEMbIM TEMMOBbLIM NpOLUECccam, BEAYLUMM K notepe
GnokupyroLe cnocoGHOCTH.

¢) Bnokupytowlast cnocoGHOCTb

Briokupytouias cnocoGHOCTb — CNOCOBHOCTL K BLIKIIOYEHUIO U NPEGLIBAHWE B 3TOM COCTOSIHUM, CKOMBKO
HY>KHO.

UpeamepHas Tennosas Harpyska HapyLlaet OnokupyioLyio cnocobHocTb. OTka3 NposABAAETCA YacTuy-
HOW UMW NOSNHOW NOTepPeW ynpaseHus.

d) ®YHKUMOHANBLHOCTb

HekoTopble Buabl OTKA30B MOTYT He ObITb KPUTUYHBIMU HA paHHUX cTaauax. Takue oTKkasbl MOTYT Mpu-
BECTM K NMOCTENEHHOW notepe pyHkuum. PaHHee oBHapyXeHue u UCnpaBneHne MOryT NpeaoTBPaTUTh AJu-
TeNbHOEe NOBPEXIEHME.

€) BusyanbHblii ocMOTP

UpeamepHble TEeNMnoBbIE HArPy3KM BCNEACTBUE MOBbILLIEHHbLIX TEMMepaTyp MOryT Bbl3BaTb ANUTENLHOE
noepexaeHue. BusyanoHble CBUAETENLCTBA (AbIM UK 00ecuBednBaHne) 06ecnevmBaoT paHHee Npeaynpex-
JeHne 0 KOHEYHOM OTKa3e.

42



FOCT IEC 60947-4-2—2017

9.3.3.6.5 Pene u pacuenutenu

a) CpabarbiBaHWe MUHUMATIbHbIX PENE 1 pacLenuTenei HanpsXkeHns

CB06OOAHbIN.

b) HezaBucumble pacuenutenu

CB0OOAHbIN.

¢) TennoBble U 3NEKTPOHHbIE Pene neperpysku

Pene neperpyskun gOmkHbl OblTb COEAWHEHbI C MycKaTenAMU-npoBOAHUKAMU, COOTBETCTBYIOLLMMU
IEC 60947-1:2007 (Tabnuubl 9—11), AnNs NpoBeAEHUA UCTbITATENbHbIX TOKOB, PABHbIX:

- 100 % TOKOBOW YCTaBKM perne neperpyskd Ans BCEX TUNOB pene neperpysku Knaccos pacuensne-
Hus 2, 3, 51 10 A (cm. Tabnuuy 4) u knaccoe pacuenneHus 10, 20, 30 u 40 AnA 3NEKTPOHHLIX TUNOB pene
neperpysku;

- 125 % TOKOBOMI yCTaBKM perne neperpy3ku knaccos pacuennenus 10, 20, 30 u 40 (cm. Tabnuuy 4) ana
TENnoBbIX PEne NEPErpysku 1 Ansi pene neperpyskn ¢ MakCuMarnbHbIM BPEMEHEM pacLenneHust No yCTaHOB-
neHHow xapakrepuctuke 6onee 40 ¢ (oM. 5.7.3).

Cneayet npoBepuTb cpabaTbiBaHUe pene u pacuenutenen Ha cooTeeTcTeue 8.2.1.5.1.1 ¢ TOKOM BO BCeX
noniocax.

Kpome ToOro, cnegyer npoBepuTb Xapaktepuctuku no 8.2.1.5.1 ucnoiraHuamu npu temneparypax 0, 20
n 40 ° C, a TakkKe Npu MUHUMANBLHOW U MakCMMarnbHOW TEMNEpaTypax, ykasaHHbIX U3roTOBUTENEM, BHE AuUa-
nasoHa ot 0 go 40 °C.

OpaHako gns pene v pacuenuTenen ¢ 3agaHHON TEMNEPaTypHO KOMNEHcaUnen, eCnu auanasoH Temnepa-
TYP, YKa3aHHbIA M3roTOBUTENEM, HAXOAMTCS BHE AnanasoHa no tabnuue 5, xapakrepuctuku npu 0 n/unn 40 °C
NPOBEPATHL HE CrieAyeT, eCny YCTAHOBIEHO, YTO NPU 38A4aHHBIX MUHUMANbLHOW U MaKCUMarnbLHOM TeMnepary-
pax COOTBETCTBYIOLLME 3HAYEHUSA TOKA pacLenneHns He BbIXOAAT 3a npeaensl, ykazaHHble Ansa temneparyp 0
n/vnu 40 °C B Tabnuue 5.

[Ans aneKkTPOHHbIX pene neperpy3ku UCMbITaHUe Ha NPOBEpPKY TENOBOW NamMaTu cornacHo 8.2.1.5.1.1.2
npoBoasT npu Temneparype 20 °C.

TpexnoniocHbIe TENMOBLIE UMU SNEKTPOHHLIE PENE NEPErpy3kn Npu NUTaHUM TONLKO ABYX NOSIOCOB NOA-
nexar UcnbiTaHuto cornacHo 8.2.1.5.1.2 npu Bcex KoMOUHaLUAX MONOCOB U NPU MAaKCUMabHON U MUHUMATb-
HOW TOKOBbIX YCTaBKax AN pene C perynmpyemon yCTaBKon.

d) MrHumMmanbHbIe perne Toka

Mpepenbl cpabartbiBaHMA CrieayeT NpoBepsiTb cornacHo 8.2.1.5.3.

e) Pene, 4yBCTBUTENbLHLIE K ONPOKMALIBAHUIO POTOPA

Mpenenbl cpabatbiBaHUA criegyer npoeepATb cornacHo 8.2.1.5.4.

[Ins TOKOUYBCTBUTENBHLIX PENE ONPOKUALIBAHUA POTOPA NPOBEPKY CNEAYyET NPOBOAUTbL AN MUHMMArb-
HOW U MakCUManbHOW YCTaBKW MO TOKY WM ANS MUHUMAILHOTO U MaKkCUMAaribHOTO BPEMEHU TOPMOXEHUST NPU
OMpOKUAbIBaHUM (BCETO YETLIPE YCTaBKM).

[na TOkOYYBCTBUTENMbHbIX Pefie ONPOKMALIBAHUA POTOPA B COMETAHUM C AATYMKOM BPALLUEHUS NPOBEPKY
cnegyeT NnpoBOAUTb AN MUHMMANbHOMO U MakCUMAaIibHOrO BPEMEHU TOPMOXKEHUS. [aT4MK MOXKHO UMUTUPO-
BaTb COOTBETCTRYIOLLMM CUTHANOM Ha BBOAE pene Ans Aaryuka.

f) Pene ynopa

Mpenenbl cpabaTbiBaHNUsA criegyer NPoBepsATb cornacHo 8.2.1.5.5.

MpoBepky cnegyeT NPOBOAUTL AN MUHMMANbLHOW U MakCUMAarbHOW YCTaBKKU MO TOKY U AN MUHUMaTb-
HOro U MaKCUMarnbHOro BPEMEHU TOPMOXKEHUS NPU ynope (BCEro YETbIPE YCTaBKU).

Ansa kaXxgo 3 YeTbipex YCTaBOK UCMLITAHUE BLINOMHAKOT B CNEAYIOLLUX YCIOBUAX:

- NOAAI0T UCnbITaTeNbHbIN TOK, paBHbIN 95 % ycTaBku No Toky. Pene ynopa He AomkHO cpaboTars;

- YBENUYKUBALOT 3Ha4YEHne ncnbitarensHoro Toka o 120 % ycrasku no Toky. Pene ynopa gomkHo cpabo-
TaTb cornacHo Tpebosanusam 8.2.1.5.5.
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KparHoCTb ycTaBKky Mo TOKy neperpysku
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PucyHok 4 — KpaTHOCTb NpegenoB ycTaBKW NO TOKY ANS pene Neperpysku ¢ BbIAEPKKOW
BPEMEHW, KOMMEHCUPOBAHHBIX AN TeMNepaTypbl OKpYXatoLLero Bosayxa

9.3.4 Pab0oTOCNOCOOHOCTL B YCAIOBUAX KOPOTKONO 3aMblKaHUA

B HacTosILLEM NYHKTE ONPEAEensitoT YCNOBWUA WUCNbITAHUW ANS NPOBEPKM COOTBETCTBUSI TpeboBaHu-
am 8.2.5.1. Cneuyuduyeckne TpeboBaHUsA, OTHOCALLMECA K METOANKE UCMbITAHUA, LMKIAM UCTILITAHWIA, COCTO-
SIHUIO annapaToB Nocne UCNbITaHUI U TUNam koopauHauuu, cogepxartca B 9.3.4.1 1 9.3.4.3.

9.3.4.1 O0Lme yCrnoBus UCTILITAHUI HA KOPOTKOE 3aMblkaHue

OHU TaKoBbI:

- onepauusa «O».

B kauecTBe npeabICNbLITATENLHOIO YCIOBUS KOHTpONnEp/nyckaTens AOMKEH NoaAaepKMBaTbCa B COCTO-
SAIHWM BKIIOYMEHUS nocpeacTBoM GannacTHoW Harpysku asuratens. MpeabicnbiTarenbHbIi TOK MOXET yaep-
>KUBaTbCsi HA NMIOOOM NMPOM3BONBHO HU3KOM YPOBHE TOKa, BOMbLUIEM, YEM MUHUMATbHbIA TOK Harpy3ku KOH-
Tponnepa/nyckarens. TOK KOPOTKOrO 3aMblKaHUSi NOAAETCA K KOHTponnepy/nyckarenio nyrem 3amblKaHusA
kopoTko3amblkarens. Y3K3 AomkHO pa3opBaTh TOK KOPOTKOrO 3amblKaHUA, @ KOHTponnep/nyckarens AOMKeH
BblAEepXKaTb CKBO3HOM TOK;

- onepauusa «COy» Ana annapaTta NPAMOro BKNIOYEHUS.

HauanbHas Temneparypa kopnyca AomkHa ObiTb He Hbke 40 °C. B HEKOTOPbLIX CRy4asX MOXET ObITb 3a-
TPYAHUTENbLHO NpeaBapuTEnbHO HarpeTb MA u noaaepxmBarb Ha HY>KHOM YPOBHE HavanbHYl0 TeMnepatypy
Kopnyca B TakOM MeCTe, KOTOpo€e npegHa3Ha4eHO UCKMIOUUTENBHO ANS UCMLITAHUA Ha KOPOTKOE 3aMblKaHue.
B Takom cnyyae usrotoButenb U NOTpedutens MOTyT NPUIATK K COrMAaLLIEHMIO UCNbiTbiBaTb MA npu Temnepary-
pe okpy>@ioLLeii cpeabl. Toraa B NPOTOKONE UCNbLITAHMIA AO0IMKHA ObITh 3anMcaHa HUXKHASA TeMneparypa.

9.3.4.1.1 O6Lume TpeboBaHNA K UCNBITAHUAM HA KOPOTKOE 3aMblkaHne

Mo IEC 60947-1:2007 (noanyHkT 8.3.4.1.1) co cneayiowmMM M3MEHEHUEM.

OGonoyka A0MMKHA COOTBETCTBOBATb TEXHMYECKUM YCMOBUSAM U3roToBUTENs. ECNn npeaycmoTpeHb! He-
CKOMNbKO BapuaHTOB 060mouku, 6epyT 060n04Ky HaumeHbLLErO obbema.

Ecnu annaparbl, UCTbITaHHbIE 6e3 060NoYKM, MOTYT TaKkXe NPUMEHSTLCA B 060M0oUKe, UX JOMNONMHUTENb-
HO UCTLITLIBAIOT B HAMMEHbLUEW 060MoYke, ykasaHHON U3roToBuTENEeM. Annaparbl, UCMbITAHHbIE TONMbLKO 6e3
000n0YKkK, AOMKHbI ObiTb CHAabXEHbl UHPOPMALMER O TOM, YTO OHU HE NpeAHa3HayeHbl ANs NPUMEHEHUA B
MHAMBUAYANbLHON 060MNOoYKe.

9.3.4.1.2 UcnbiTaTenbHas Luenb A5 NPOBEPKM HOMUHAMNbHBLIX XapakTEePUCTUK NPU KOPOTKUX 3aMblKaHUAX

UcnbiTatensHasa uenb no IEC 60947-1:2007 (noanyHkt 8.3.4.1.2) aomkHa ObITb M3MEHEHa COrnacHo
pucyHky |.1. BannacrHas Harpy3ka ABuraterns 1 KOpoTkO3aMblKaTenNb AOMKHbI UMETbL CReayIoLMe XapakTepu-
CTUKMU:

a) 6annacTHOW Harpy3kon AOIMKeH ObITb ABUraTeNb C KOPOTKO3AMKHYTBLIM POTOPOM C XapakTepucTuka-
MU, yKa3aHHbiMK B 8.2.4.3;
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b) kopoTko3ambikaTenb (He ABNAIOWMACA YacTbio MA) aomkeH ObiTb CNOCOGEH BKMIOYATb U NPOBOAUTL
TOK KOPOTKOTO 3aMbiKaHUsl, He BNMAS Ha NPOLECC NOAAaYM TOKA KOPOTKOrO 3amblkaHusA (Hanpumep, OTCKOKOM
NMB0 MHBLIM NEPUOANYECKUM Pa3MbIKAHUEM KOHTAKTOB).

9.3.4.1.3 KoathdmuueHT MOLHOCTU UCNbITATENbHOW Lenu

Mo IEC 60947-1:2007 (noanyHKT 8.3.4.1.3).

9.3.4.1.4 CBobOAHbIN.

9.3.4.1.5 KannbpoBka UCNbITaTENbHOM Lienu

Mo IEC 60947-1:2007 (noanyHkT 8.3.4.1.5).

9.3.4.1.6 Metoauka ucnbiTaHus

Mo IEC 60947-1:2007 (noanyHKT 8.3.4.1.6) CO cneayowmmMm 40NONHEHNAMMN.

KonTponnep unu nyckarenb M CBA3aHHOE C HUM Y3K3 cneayeT yCTaHOBUTbL M NPUCOEAUHUTDL KakK B HOp-
MarnbHbIX YCIOBUsIX 9Kkcnnyaraumu. Vx cnelyetT npucoeamHATb K UCTILITAaTENBbHON Lienu kabenem makcumarb-
HOW ANuHbI 2,4 M (COOTBETCTBEHHO pabouemy TOKy nyckaTens) Ana Kaxxaon rnaBHOM uenu.

Ecnu Y3K3 otaeneHo OT KOHTponnepa unmM nyckarens, ero cneayer COeauHUTb ¢ nyckatenem, Mcnosb-
3y BblLLIEYKa3aHHbIN kabenb. (Obwas AnvHa kabens He AoMmkHa npesbiwarh 2,4 M.)

Mpeanonaraercs, YTO UCNLITAHUA HA TPExA3HOM TOKE PACMPOCTPAHAIOTCA U HA NPUMEHEHUE OfHO-
hasHbIX TOKOB.

OcCb BpeMeHU ANA UCNbITaTeENLHON NOCNEA0BaTENLHOCTU COrNAacHO PUCYHKY 1.2:

a) UCMbITAHME HAYMHAIOT NPU KOPOTKO3aMbIKaTene B pa30MKHYTOM NOmnoXxeHumn (Bpems T0);

b) 3atem noaaloT ucnbiTarensbHOE HanpsbkeHne, U bannacrHas ABuratenbHasa Harpy3ska JoshkHa orpaHu-
YUTb TOK 10 YPOBHS, O MEHbLUEN Mepe A0CTaTOYHOIO AN NoAAEPXXaHUSA KOHTPOMnepa B COCTOAHUN BKIIOYe-
Hua (Bpemsa T1);

C) npu nMo6oM Npou3BONbHOM BPEMEHU, NOCHE TOrO KakK TOK, MPOXOASILUMIA Yepe3 KOHTponnep, ctabu-
NM3UPOBArCA, Hayraz, 3aMbIKaloT KOPOTKO3aMbIKaTeNb, TEM CAMbIM YCTAaHABMMBAA NYTb NPOXOXKAEHUA TOKa
KOpOTKOro 3amMblkaHus yepe3 UA (Bpemst T2), KOTOpbIN 3aTeM NUKBUAMPYETCs1 ¢ noMowbio Y3K3 (Bpemsa T3).

9.3.4.1.7 CBobOAHbIN.

9.3.4.1.8 NuTepnpeTtauma sanucemn

Mo IEC 60947-1:2007 (noanyHkKT 8.3.4.1.8).

9.3.4.2 CBob6oaHbIN.

9.3.4.3 YCNoBHbI TOK KOPOTKOIO 3aMbIKaHMA KOHTPONSEPOB U NyckaTenen

KoHTponnep unu nyckarens M cBA3aHHOe ¢ HUM Y3K3 noanexar ucnoitaHuam no 9.3.4.3.1.

Hukakux AONOMHUTENbHbLIX UCTILITAHMIA ANA LUYHTUPOBAHHLIX KOHTPOINEPOB C HE3ABUCUMbIMU KOMMO-
HeHTamu He Tpebyertcs.

LLyHTUpOBaHHbIE KOHTpOMnepbl C 3aBUCUMbIMU KOMMNOHEHTaMU JOSMKHBI NOABEPraTbCsA ABYM OTAEMb-
HbIM UCMbITAHUSAM Ha KOPOTKOE 3aMblKaHUe B COOTBETCTBUM C 9.3.4.

a) VcneiTaHue 1: McneiraHue NpoBOASAT C NONYNPOBOAHUKOBLIMU KOMMOHEHTAMMW B NPOBOASALLEM PEXU-
M€ U Pa3OMKHYTBIX LLUYHTOBbIX KOHTaKTax. ATUM UMUTUPYIOTCA YCIOBUS KOPOTKOrO 3aMblKaHUs, BO3HMKaKOLWue
npu Nycke B peXXMme, KOHTPONMPYEMOM MOMNYNPOBOAHUKAMM.

b) UcnbiTaHue 2: UcnbiTaHne NPOBOAAT C LUYHTMPOBAHHLIMW NOMNYNPOBOAHMKOBLIMU KOMMOHEHTaMMU C
3aMKHYTbIMM LUYHTOBbIMU KOHTaKTamMu. OTUM UMUTUPYIOTCA YCITOBUS KOPOTKOTO 3aMblKaHUsi, BO3HMUKAIOLLME B
TO BpeMS, KaKk NonynpoBOAHNKOBbLIE KOMMOHEHTbI VA NepeMKHYTbI HAKOPOTKO.

McnbiTaHus 4OMKHbLI NPOBOANTLCA MPU YCIOBUAX, COOTBETCTBYIOLLMX MakCUManbHOMY [, U Makcumars-
Homy U, Ans kateropum npumeHeHus AC-53a.

Ecnu oanH 1 TOT e nonynpoBOAHMKOBLIN KOMMNOHEHT MCNOMB3YIOT A5 HECKONBKUX HOMWHAMBHLIX Nnapa-
METPOB, UCMbITAHWE NPOBOAAT NPU YCIOBUSX, COOTBETCTBYIOLLMX HAMBOMbLUEMY HOMUHAMBHOMY /g.

Llenn ynpaBneHust AOMKHbI MUTATLCA OT OTAESNbHbIX MCTOYHUKOB MPK 3a4aHHOM YNpaBnsaoLwemM Hanps-
»xeHuu. MNMpumenaemoe Y3K3 gormkHO cooTBeTcTBOBaTh 8.2.5.1.

Ecnu Y3K3 aBnseTcsa aBToMatu4eckum BbIKIloYaTeneM ¢ peryrmpyeMoin yCTaBKkoM no TOKy, UCMbITaHUe
NPOBOAAT C aBTOMATMYECKUM BbIKIOYaTENEM, OTPEryNMpoBaHHbIM HA MAKCUMAaNbHYIO YCTaBKY AN1st KOOPAWHA-
UmM TMNa 1 M HA MakcUMarbHYIO 3aJaHHYIO0 YCTABKY ANsi KoopAUHALMKU TUNa 2.

Bo Bpemsi uCnbITaHUsi BCe OTBEPCTUS B 000M0UKE AOIKHbI ObITb 3aKPbIThl, Kak NPU HOPMAarbHOW JKC-
nnyatauuu, a ABepLa Unu KpbiLLKa 3akpensieHbl NpeayCMOTPEHHbIM CMOCOGOM.

Myckarenb, 0OXBaTbIBAIOLMIA AWANA30H HOMUHATOB ABUFATENA U OCHALLEHHbIN 3aMEHSIEMbIMU pene ne-
perpy3ku, cnefiyeT UCNbIThIBATb C pene neperpysku ¢ HaubonbLUMM NONHLIM CONPOTUBMNEHWEM U C PENe nepe-
rpPy3Ku C HAUMEHbLLUUM MOSIHLIM COMPOTUBIIEHUEM COBMECTHO C COOTBETCTBYIOLMMU Y3K3.

Onepauua «O» A0IDKHA BbINOMHATLCA HA BbIOOpKE Npu Iq.
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9.3.4.3.1 VcnbiTaHWe NP HOMUHANBHOM YCNIOBHOM TOKE KOPOTKOFO 3aMblKaHus |,

Llenb cneayet oTperynupoBaTb Ha OXMAAEMbIi TOK KOPOTKOrO 3aMblKaHUs Iq, pPaBHbLIN HOMUHANLHOMY
YCNOBHOMY TOKY KOPOTKOFO 3aMblKaHUS.

Ecnu Y3K3 — nnaekui npeaoxpaHuTenb, a UCNbITATeNbHbIA TOK HE BbIXOAUT 3a npeaesnbl ero TOKo-
OorpaHu4YeHus, TO NraBkui NPEAOXPaHNTENb CNeayeT N0 BO3MOXHOCTU BbIOMpaTh C pacHETOM Ha Mony4veHue
MaKCUManbHOro 3HaueHust Toka otceqku (/) [cornacHo IEC 60269-1 (pucyHok 3)] n 3HaYEHWIH MaKCUManbHOTO
CKBO3HOTO /2t.

3a UCKMIOYEHUEM KOHTPONNEpPOB MNW nyckartenei npsAMoro AenCTBUS, OAHA onepauus OTKNIOYEHUs
Y3K3 pomkHa 6bITb BbINONHEHA 3aMblKaHWEM KOHTPONNepa Unu nyckarensi HakopoTKO.

9.3.4.3.2 Mony4aemble pe3ynbraThbl

KoHTponnep unu nyckatens cneayeT cYMTaTh BbliAEPXKaBLUMM UCNLITAHUA HA 0XMAAEMOM TOKe lq, ecnm
YAOBMETBOPAOTCA TPeBOoBaHMA K YKa3aHHOMY TUNY KOOPAWHALIMK.

KoopauHaumsa o6omx Tunos:

a) Y3K3 unu nyckarenb ycrneLwHO OTKIOYUIM aBapuiHbIiA TOK, @ NNaBKuii npegoxpaHuTens nubo nnae-
KU SNEMEHT Unu TBepaoe coeanHeHne mexay 060noukol 1 UCTOYHUKOM NMUTAHUA He pacnnaBUNUCh;

b) ABepka unu Kpbiwka 060noYKM HE pacKpbinach NOA BO3AENCTBUEM AYTbSA, U €€ MOXHO OTKPbIThb. [le-
dhopmaLmio 060N0YKM OLEHUBAIOT Kak AOMYCTUMYIO, €CNU CTENEHb 3aLLmThl, obecneynaemasn 0060mno4vKkom, He
Huxe IP2X;

C) MPOBOAHUKW UMW BbIBOALI HE NOBPEXAEHbI, U NPOBOAHUKU HE OTOPBANMUChL OT BbIBOAOB;

d) N30NAUNOHHOE OCHOBaHWE HE PacTPECcKanochb MMM He CNOManoCb HACTOMbKO, YTO HapyLmnach ue-
NOCTHOCTb Kakon-nnbo 4acTu, HaxoAALENnCsa o HanpsXKeHUeM.

KoopauHayusa tuna 1:

€) paspsaabl 3a npegenamu 060Mo4KM OTCYTCTBOBanNU. [NoBpeXxXaEeHMe KOHTPONepa u pene neperpysku
npuemnemoe. Nyckarenb UM KOHTPONep MOXET NOCNe UCTbITAHUS BbINTU U3 CTPOSI.

KoopauHauua tuna 2:

f) pene neperpy3ku unu Apyrue 4actu He NONyYnnu HUKaKUX NOBPEXAEHWI, OAHAKO HE A0oMyCKaeTcs 3a-
MeHa 4yacTel BO Bpemsi ucnbitaHus. Ho Jonyckaercs csapuBaHue KOHTAKTOB rTMOPUAHLIX KOHTPOSIEPOB UK
nyckarenew, ecnu OHKM Nerko pasbeaunHaTca (Hanpumep, oteepTkon) 6e3 3ameTHON gedopmaumu.

B cny4yae cBapuBaHWsi KOHTaKTOB, K&K 9TO ONMMCAHO BbILLE, PYHKLIMOHMPOBAHNE YCTPOWCTBA NPOBEPSAIOT
BbinonHeHnem 10 uMknoB cpabaTbiBaHust (BMECTO 3) Npu YCNoOBUAX, yKa3aHHbIX B Tabnuue 11 ans cootseT-
CTBYIOLLIE KaTeropum NpUMEHEHUS;

g) pacuenneHue pene neperpysku cneayer nNpoBepaTb MPU TOKE, KPaTHOM YCTaBke, Ha COOTBETCTBUE
npuBeAEeHHOW XapakTepucTuke pacuenneHus no 5.7 40 M Nocne UCMbITaHUsSI Ha KOPOTKOE 3aMblKaHue,

h) anekTpuyeckylo MPOYHOCTL U30MALUM NPOBEPSIOT MPOBEAEHUEM UCTILITAHUIA HA KOHTpONNepe unm
nyckarene. McnbitatenbHOe HanpskeHue NpuknaabiBatot B cOOTBeTCTBUM C 9.3.3.4.1, nepeuncnenue (4).

9.3.5 UcnbiTaHUA HA 3MIEKTPOMAarHUTHYH0 COBMECTUMOCTL (OMC)

Bce ucnbiTaHus Ha M3ny4yeHue 3neKTPOMarHMTHbIX MOMEX U YCTOMYMBOCTb K 9NEKTPOMAarHMTHLIM nome-
XaM SIBASATCHA TUNOBbIMU UCMLITAHUAMU U AOIHKHBI BbIMOMHATLCA B pabOUMX TUNOBLIX YCOBUAX U TUNOBbIX
YCNOBUSIX OKPYXKaIOLLIEH Cpedbl MPU BbIMOSIHEHUM PEKOMEHAALUMIA U3TOTOBUTENS, KACaloLWMXCA UCNONb3YEeMbIX
CXeM COeZIMHEHUI U NPUMEHSIEMbIX 060MOYeEK.

[ns ucnbiTaHuii HE0OOX0AUMO NPUMEHeHne aBuratens. [lBuratenb U ero coeAMHEHUs OTHOCATCA K BCNO-
moraTenbHoMy 060pya0BaHM0, HE0BX0AMMOMY ANA BbINOSHEHWUS UCTILITAHWUNA, HE SIBISIICb YaCTblO UCMbITYE-
MOro o6opyaoBaHuA. 3a UCKIIOYEHUEM UCTLITAHUA HA U3MYYEeHWEe rapMOHUK, ABUTATENI0 HE HYXHA Harpyska.
Ecnn B KaKOM-TO U3 UCNLITAHWIA UCMONL3OBAH ABUraTeNb MEHLLUEH MOLUHOCTU, YEM AMANA3O0H MOLLHOCTEW,
HeoBXx0AMMBIX AN NpeanonaraemMoro HasHa4YeHUa KOHTPONnepa unu nyckaTensi, 3To AOIMKHO ObITb 3aNMCaHo
B NPOTOKOIE ucnbITaHWi. MICnbITaHMAM He NoABepraioT BbiIBOA BbIXOAHON MOLLUHOCTU. ECnu nHoe He ycTaHoB-
TNIEHO U3roTOBUTENEM, ANIMHA COeAUHEHUN ABUraTens AomkHa obitb 3 M.

B npoTokonax ucnbiTaHui AOJMKHA CoAepXaTbCs BCA MHAOPMAaLMS, Kacalowwasaca UCTbITaHWI (Hanpu-
Mep, YCNOBUSA Harpy3ku, pacnonoxeHue kabenen u 1. A.). PyHKUMOHANbHOE COAEPXXAHUE U TEXHUYECKUE YC-
NoBUS Npeaenos Ansi KPUTEPUEB COOTBETCTBUSI JOIMKHbI ObITb NPEAYCMOTPEHBI M3TOTOBUTENEM U OTPAXKEHDI B
MPOTOKOMNE MCMbITaHWIA. MPOTOKON UCMLITAHWIA JOMKEH OTpaXaTb BCe 0COObIe Mepbl, KOTOPble ObINU NPUHATHI
ANA LOCTMXEHUSI COOTBETCTBUS, HanpuMep UCNONb30BaHWE 3KPAHMPOBAHHLIX UMM crieuuanbHbiX kabenei.
Ecnun ans coorBeTcTBMSA TpeOOBAHMSIM MO YCTOMYMBOCTU K BO3AECTBUIO SNEKTPOMArHMTHBLIX MOMEX UK U3-
NYYEHNIO ANEKTPOMAarHUTHbLIX MOMEX C KOHTPONMEPOM UMK NycKaTenem UCnonb3yeTcsa BCnoMorarensHoe 06o-
pyaoBaHue, TO 3TO OAOJKHO ObITb BKIIOYEHO B npoTOoKOnN ucnbiTaHuin. UcnbitaHus AOIMKHbI BbIMONMHATLCA NPU
HOMMHamNbHOM BXO4HOM HanpsbkeHuu Ug u B BOCNPOU3BOANMON MaHepe.
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KoHTponnepbl xapakTepuctuku 1 u nyckatenu, B KOTOPbIX CUMOBbIE KOMMYTALUOHHbIE 3NEMEHTHI,
HanpuMMep TUPUCTOPLI, HE ABMAIOTCA MOMHOCTLIO NPOBOAMMBIMU B HEKOTOPLIX UM BCEX pexumax paboThl,
OOIMKHbI UCTILITLIBATLCSA B YCNOBUSAX MUHUMATbHOW NPOBOAUMOCTU, BbIBPAHHON M3roToBUTENEM, YTOOLI Npea-
CTaBuUTb paboTy KOHTpOMMepa Mnu Nyckarensa B TOYKax ANUTENbHONO MaKCUMAanbHOIO U3Ny4YyeHUs Mnm BOC-
npunmMynBocTu (cm. 9.3.5.1).

9.3.5.1 UcnbiTaHUst HA NOMEXO3MUCCUIO

9.3.5.1.1 YcnoBsue agnsa UcnblTaHMm HA NOMEXO3MUCCULO

Bce noOMexoaMUCCUOHHbIE UCNbITAHUSA AOMXHbI MPOBOANTLCS B YCTAHOBUBLLMXCS YCNOBUSX.

Bonpoc 06 nsmepeHun ypoBHA NOMEXOIMUCCUN HA MPOTSXKEHUN BPEMEHN MYCKA — B CTaAUN U3YYEHUS.

MpumevyaHune — YacTo BpeMA cKaHUPOBAHUS AN HaCTOTHOIO aHanusa nNpoAoIKMTENbHee, YeM BpeMs nycka.
CornacHo cepuu ctaHgapToB |[EC 61000-4 KOHKPETHLIN pesynsraTr MU3MepeHWil MOXeET OblTb MOMyYeH TOMbKO B YyCTAaHOBMB-
LUMXCA YCNOBUSX.

9.3.5.1.2 VicnbiTaHUe Ha KOHAYKTUBHbIE PAAMO4aCTOTHbIE U3NYyYEeHUd

OnucaHue ncnbiTaHusa, METOAUKA UCTNbITAHWS U UCMIbITATENbHAA YCTAHOBKA npeacTaeneHsl B CISPR 11.

IocraToyHo ucneitTath ABa 00pasua u3 psaga KOHTPONEPOB pa3HbIX TOKOBbIX HOMWUHANOB: OAMWH, Npea-
CTaBNSAOWNA HAMBONbLUMI HOMUHAT, U OAWH HAUMEHbLLUMIA HOMUHAN U3 Anana3oHa.

Momexoammuccna He A0mkHa NpeBbILAaTh NpeaenoBs, YCTaHOBMEHHbIX B Tabnuue 19.

Pa3mMelleHne BbICOKOYACTOTHOrO chunbTpa o6LIero Tuna B CUITOBLIX COEANHEHUSIX TITABHON LMW MOXET
BbI3BATb HEAOMYCTUMOE CHUXEHUE MYCKOBOTO MOMEHTa ABuratens nubo caenarb HeaeCTBUTENBHON KOHUEN-
LUK HE3A3EMITEHHbIX UK 3a3€MITEHHbIX C BBICOKUM MOJNTHbIM COMPOTUBNEHNEM pacnpeaernuTernbHbliX CUCTEM,
npUMEHAEMbIX B NPON3BOACTBEHHbLIX NpoLeccax ¢ NnpuBne4eHneEmM CUCTEM ©esonacHoCTu.

Ecnu ans cobniogeHnsa ypoBHEN NOMEXO3MUCCUN, YKa3aHHbIX B Tabnuue 19, HeobBxoauMbl (PUNLTPLI,
HO OHU HE UCMONb3YIOTCA MO BbILLUEYKA3aHHbIM NPUYUHAM, AOIDKHBLI ObITb NPEANPUHATBLI APYrue Mepsbl, YTOObI
nsbexkatb NpeBbILUEHUST YPOBHEN MOMEXOIMUCCUM, YKA3aHHbIX B TAbnuue.

Tabnuya 19 — MNpegenbl NOMEX HANPSPKEHWUIA Ha BEIBOAAX AN51 KOHAYKTUBHLIX pagnovacTOTHbIX M3MyYeHni

[uanasoH <20 KBA BXOAHON MOLYHOCTLIO > 20 KBA
YacToT, MI'y
KBasnnnkoBoe, CpegHee, KBasnnnkoBoe, CpegHee, KBasnnukoBoe, CpegHee,
ab (MkB) Ab (MKB) ab (MkB) AB (MKkB) ab (MkB) Ab (MKB)
oT 66 o 56 oT 56 fo 46
(NoHuxatoTCH (noHWxatoTcs
0,15—0,50 79 66 100 a0 TIMHEHOo TNIMHENHOo
¢ norapudmomM | ¢ norapugpmMom
4acToThl) 4acToThl)
0,50—5,00 73 60 86 76 56 46
ot 90 g0 73 ot 80 go 60
(noHmxaroTCA (noHWxatoTea
5—30 73 60 JNIMHEeRHo NUHENHo 60 50
¢ norapugmomM | ¢ norapugpmom
4acToThl) 4YacToThl)

@) Mo IEC 60947-1.

b) NaHHble npegensl AeACTBUTENbHBI ANA annapata ¢ HOMUHaNbHLIM BXogHBIM TokoMm > 20 KBA. M3roToButens
W/Wnu NOCTaBLUMK JOIMKHBI NPEAYCMOTPETE UHOPMAaLMIO O Mepax NpU MOHTaXe ANA CHUMXKEeHWUA NMOMEXO3IMUCCUU OT
YyCTaHOBIEHHOro obopyaoBaHusi. B 4acTHOCTH, AOIMKHO BbITh yKasaHue o TOM, YTO annapar AomkeH ObiTb 3anuMTaH oT
creyunanbHOro CUNoBOro TpaHcgopmartopa Unn reHepaTopa, a He OT BO3AYLUHbIX HU3KOBOMNBLTHbLIX NIMHUA.

Mpeaensl B cootBeTcTBMU ¢ CISPR (rpynna 1).

9.3.5.1.3 VcnbiTaHna Ha n3ny4yaemble pagnoyacToTHbIe Nons
OnucaHue ucnbiTaHusa, METOAMKA U UcnbITatenbHaa yctaHoska — no CISPR 11.

MpumevyaHune — B CLUA uudpoBble ycTpoiicTBa ¢ NOTpebrnsaeMoil MOLWHOCTEI0 MeHee 6 HBT nckitodeHbl 13
UCnbITaHWii Ha pafnoYacTOTHLIE U3NYYEHUS.
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JocTaTouHo ucnbiTaTh OAMH TUNUYHBINA 06paseL U3 AnanasoHa KOHTPONNEPOB UMK NyckaTenein pasHbIX
HOMMWHASOB.
M3nyyeHue He JOIMKHO NPEBLILLATL YPOBHEN, YKa3aHHbIX B Tabnuue 20.

Tabnuuya 20 — UcnblTaTenbHble Npeaentl NOMeX, U3ny4yaeMblx pagMo4acToTHEIMU MarHUTHBIMUA NOMNSIMM

Cpeaa A2 kgasunukosoe, 46 (MKB) Cpeaa B2 ksasunukoBsoe, A6 (MKB)

Hvana3soH vyacToT, My
Ha 30 M Ha 10 M Ha3 M Ha 10 ™M Ha3 M
30—230 30 40 50 30 40
230—1000 37 47 57 37 47

3) YcnbiTaHns MOryT NPOBOAUTLCS Ha PACCTOAHMN 3 M TONLKO AN MUHMATIOPHLIX annapaTos (annapart, pasMelya-
€Mblif Ha CTome UK Ha oIy, KOTOPLIX, BKNoYas kabenu, ycTaHaBMUBAeTCs B UCbITATENBHbIR LUNUHAPUYECcKnii 06bem
AvameTpoM 1,2 M 1 BLICOTOI Hag ypoBHeM nona 1,5 Mm).

9.3.5.2 NcnbiTanmsa Ha yecTonunBoCcTb kK SMC

Ecnu B Avana3oHe KOHTPONNEpOB Unn nyckaTenen B Npeaenax aHanormyHbiX TUNOpasMepos UMEINTCA
aHamnorM4Hble KOHMUrypaLum aneKkTPOHHbIX YNPaBNaloWwmux KOMMOHEHTOB, HEOOX0ANMMO NPOBECTU UCMLITAHUA
AWLWb OAHOTrO TUNMYHOrO 06pa3sLa KOHTPoNnepa UM nyckaTess, ykasaHHOro U3roToBuTeNeMm.

9.3.5.2.1 GnekTpocTaTtnyeckue paspaabl

Mo IEC 60947-1:2007 (noanyHkT 8.4.1.2.4) co cneayiowmmm JOMONMHEHNSIMMU.

UcnbiTaHus He NpoBOASAT HA CUNOBLIX BbiBOAAX. CNbITAHUSA BLIMOSHAIOT TONLKO HA TEX 4acTAX 06opy-
[0BaHUA, KOTOPbIEe JOCTYMNHbI AN KACAHUA ONeparTopy Npu aKcnyaTauuu.

KoHTponnep unu nyckarenb AOMKEH COOTBETCTBOBATL KpuTepuio pabotocnocobHocTu 2 no Tabnuue 15.

McnblTaHna He NpoBOAAT HA KOHTAKTOPaxX MW Nyckatensx OTKPLITOro MUCMOSIHEHUS UMM CO CTENeHbIo
sawwmtel IP00. B 3TOM cny4ae u3rotoeutesnb A0SHKEH K annaparty NPUMKPEnuTb Tabnuuky ¢ U3BELLEHWEM O BO3-
MOXHOCTU MNOBPEXAEHUSA BCNeACTBUE CTAaTUYECKOro paspsaaa.

9.3.5.2.2 Pagno4yacroTHO€e SNeKTpOMarHUTHoOE none

McnbITaHWA Ha YCTOMUYMBOCTB K PAAUOHAaCTOTHLIM SNEKTPOMArHUTHLIM NONAM NpoeoasT no IEC 60947-1:2007
(noanyHkT 8.4.1.2.6) CO cneayloLLMM AOMNONTHEHUEM.

MpumeHsIoT KpuTepun padotocnocobHocTu 1 no Tabnuue 15.

McnblTaHna Ha yCTOMUMBOCTDL K U3NyYaeMbiM paauo4acTOTHLIM 9MEKTPOMAarHMTHLIM NOSMAM NPOBOAST MO
IEC 60947-1:2007 (noanyHkT 8.4.1.2.3) co crneayowmM AONONMHEHUEM.

MpumeHsIoT kpuTepuin pabotocnocobHocTu 1 no Tabnuue 15.

9.3.5.2.3 HaHocekyHAHble UMNYIbCHbIE NoMexu (5/50 HC)

Mpumensiot IEC 60947-1:2007 (noanyHkT 8.4.1.2.4) co cneayowyummu ONONHEHUAMMN.

McnbiTaHne npoBOAAT ANS BbIBOAOB, MpPeAHA3HAY€HHbIX ANsi NOACOEAWHEHUS] NPOBOAHMKOB LEnewn
ynpaBneHus U BCMOMOraTernbHbIX Liene NpoTsKeHHOCTbLIO 6onee 3 M.

KoHTponnep unu nyckarenb I0fkeH COOTBETCTBOBATbL KpUTeEpUIO pabotocnocobHocTu 2 no Tabnuue 15.

9.3.5.2.4 Nmnynbcbl HanpspkeHus/Toka (1,2/50—8/20 Mkc)

Ucnbitanus nposogATt no IEC 60947-1:2007 (noanyHkT 8.4.1.2.4).

KoHTponnep unu nyckarernb JOMMKEH COOTBETCTBOBATL KpuTepuio pabotocnocobHocTtu 2 no Tabnuue 15.

9.3.5.2.5 NapMOHUKN U KOMMYTALMOHHbLIE NMOMEXU

TpeboBaHusa oTcyTCTBYIOT. CnbITaTENbHLIE YPOBHU — B CTaAUKN U3YYEHUS.

9.3.5.2.6 MNpoBanbl HANPSPKEHUSA U KPAaTKOBPEMEHHbBIE OTKIMIOYEHUS NMUTaAHUSA

Mo IEC 60947-1:2007 (nognyHKT 8.4.1.2.8) cornacHo kputepuio paborocnocobHoctu 3 no tabnuue 15,
3a UCKnodeHeM Toro, 4to ans 0,5 uukna u 1 umkna NpUMEHSIIOT KpuTepuii paGoTocnocoBbHocTH 2 no Tabnu-
ue 15.

9.3.6 KOHTpOnbHbIE U BbIGOPOYHBLIE NCTIbITAHUS

KOHTPONbHBIMK SIBASIIOTCA MCMbITAHWSA, KOTOPbIM MOABEPraeTcs KaXabli OTAENbHbIA KOHTpONnep unu
nyckarenb BO BpeMsi UNM NOCre NPpOWM3BOACTBA ANl NPOBEPKU €70 COOTBETCTBUS YKa3aHHbIM TpeGoBaHUAM.

9.3.6.1 ObLwme NnonoXxxeHus

KOHTpOnbHbIE UK BLIBOPOYHbLIE UCNLITAHWA NPOBOASAT B TAKUX XK€ YCNOBUSAX UMW 9KBUBANEHTHLIX Npeanu-
CaHHbIM A8 TUMNOBbIX UCTILITAHWI B COOTBETCTBYIOLLMX YacTAx 9.1.2. OgHako npeaenbl cpabartbiBaHuA no 9.3.3.2
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MOXHO NPOBEPATL NPK NpeobnagatoLen TeMnepaType OKpy>xaroLLero Bo3yxa 1 Ha OTAENbLHOM pene neperpys-
K1, X0Ts1 MOTyT noTpeboBaTbCA NONPaBkM ANA NPUBEAEHUS K HOPMaribHbIM YCIIOBUSIM OKPY>KatoLLei cpeabl.

9.3.6.2 CpabartbiBaHue 1 npeaensl cpabaTbiBaHUs

MpoBoaAT ABa crneayloLwmux UCNbITAHUSA.

1) OYHKLUMOHANBHOCTb MPOBEPSIOT UCMBLITAHUAMU HA BNOKUPYIOLLYIO U KOMMYTALIMOHHYIO CMOCOBHOCTL
no tabnuue 12.

TpebyeTtca nposeaeHne ABYX LIMKNOB onepupoBaHus, oauH npu 85 % U, ¢ 85 % Ug, apyroii npu 110 % U,
¢ 110 % U,. He nonyckaercsi notepu gyHKLMOHANLHOCTH, YKa3aHHOW M3TOTOBUTENIEM.

2) MpoeepsitoT cpabaTbiBaHWe annapara no tpebosanusam 8.2.1.5.

Heo6xoa1Mbl UCNbITAHUA ANA NPOBEPKM KanuOPOBKKM perne neperpy3ku ¢ BbIAEPXKKON BPEMEHU. OTO MO-
XKET ObITb €AMHUYHOE UCNbITAHWE C OAHOBPEMEHHOI NOAAYEN BO BCE MONIOCA TOKA, KPATHOIO YCTaBKe, YTo0b!
ybeauTeCa, YTO BpeMA pacuenneHus coBnagaert (B npeaenax AOMyckoOB) ¢ KPUBbLIMU, NPEACTABNEHHbIMU U3-
rotoutenem. [ina MMHUManNbHLIX pene Toka, pene, YyBCTBMTENbHbIX K ONPOKMALIBAHMIO POTOpa, pene ynopa
UCNbITAaHUS NPOBOAAT ANA NPOBEPKM NPABUITLHOCTU cpabaTbiBaHUs AaHHbIX pene (cm. 8.2.1.5.3—8.2.1.5.5).

9.3.6.3 UcnbiTaHMA 3NeKTPU4ECcKOM NMPOYHOCTU U3ONALUN

Mcnonb3oBaHue metannuyeckon onbru Heobs3arensHo.

McnbiTaHne npoBOAAT Ha 06pa3sLax B CyxXoOM M YUCTOM COCTOSIHUM.

MpoBepKy 2nMEeKTPOU3ONALUUOHHBIX CBOWCTB MOXHO MPOBOAUTL A0 OKOHYaTenbHON COOpkM yCTpomcTBa
(Hanpumep, 40 NPUCOEAUHEHUA YYBCTBUTENbHBIX YCTPOMCTB, TaKUX Kak (OMNbTPbl KOHAEHCATOPOB).

(1) UmnynbCHOE BblAEp>XMBAaEMOE HarpsbkeHne

Mo IEC 60947-1:2007 [nepeuncnenue 1) 8.3.3.4.2].

(2) BoiaepxxvBaemMoe HanpsbkeHUe NPOMbILLINIEHHOM YaCTOoTbl

Mo IEC 60947-1:2007 [nepeuncnenue 2) 8.3.3.4.2].

(3) KombuHupoBaHHOE MMMYNbCHOE BbiAEPXUBAEMOE HANPSHXXEHUE U BblAEMKUBAEMOE HaNpPsHKEHME
NPOMBILLIEHHON YaCTOThl

McneiraHusa no BbileyKka3aHHbIM NEPeYncneHuam 1) u 2) MOXXHO 3aMeHUTb OAHUM UCMbITAHUEM Ha Bbl-
AepXXMBaemoe HanpsikeHue NpPOMbILLIIEHHOW YacTOThbl, €CNU NUKOBOE 3HAa4YEeHUe CUHYCOMAanNbHOW BOMHbI CO-
OTBETCTBYET 3HAYEHMIO, YKA3aHHOMY B nepeuucneHun 1) unu 2), 4to Bbilwe.
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MpunoxeHue A
(o6s3aTenbHOE)

MapkupoBka u naeHTugmkauua BbiIBOAOB

A.1 O6wme nonoxeHus

BbIBOAbI MAEHTUPULMPYHOT C LiENb MHopMaLMmM 0 PYHKLUM KaXA0oro BeIBOAA, €ro pacronoXeHnn OTHOCUTENBHO
JOPYrux BLIBOAOB UIN ANt APYrOro NPUMEHEHMS.

A.2 MapKkupoBKa U MASHTUUKALUA BbIBOAOB MONyNnpoBOAHUKOBbLIX KOHTPOIIIEPOB U nycKarenen

A.2.1 MapkupoBKka U ngeHTuduKkauus BbIBOAOB IMaBHbIX uenen
BbIBOAbI IMaBHbIX Lieneit cneayeT MapkupoBaTh ofHopaspsaHbIMU YucnaMu U BykBeHHO-LIM(PPOBLIMU 0603HA4EHUAMM.

Tabnuya A1 — MapkupoBka BLIBOAOB [T1aBHOW Uenu

BbiBoae! MapkupoBka
1/L1—2/T1

MnaBHas Lernb 3/L2—4/T2
5/L.3—6/T3

7/L4—8/T4

[na oTgenbHbIX BUAOB KOHTPONMEPOB Unu nyckaTenen (cm. 5.2.5.3) narotosutenb JOMKeH NpefjoCcTaBUTb KOMMY-
TaUWOHHbLIE CXEMBI.

A.2.2 MapkupoBKa U ngeHTucdukauma BbIBOAOBE Lienei ynpaBneHua

A.2.2.1 CunoBble BbIBOAEI Lienei ynpaBneHus

Ha paccMmoTpeHuu.

A.2.2.2 BBogHble/BbIBOAHbIE BLIBOALI CUTHANM3auuMmu Lenu ynpasneHus

Ha paccMmoTpeHuu.

A.2.3 MapKkupoBKa U uaeHTudmnKaLus BbIBOAOB BCNOMOTaTeNbHbLIX Lenen

BrIBog bl BCoMoraTernbHbIX Lieneit criegyet mapkupoBaTs UM UaeHTUULMPOBATL Ha CXeMax ABY3HaYHLIMU HOMe-
pamu:

- Undppa Ha MecTe eAnHUAL — PYHKUMOHAMBHbI HOMEP;,

- uudpa Ha MecTe AeCATKOB — MOPAAKOBLIA HOMEP.

OTa cucTeMa MapKMpOBKU UIMIOCTPUPYETCA CnedylowyuMm npuMepamMu.

MopsiaKoBbIiA DYHKUMOHANLHBLIA
HOMep HOoMep
13 14
I
21 22

A.2.3.1 OYyHKYUOHANbHBIA HOMep
OyHKUMOHaNbHbIE HOMepa 1, 2 NpUCBaWBaIOT LiensiM ¢ pa3MblKatowumu, 3 U 4 — C 3aMbIKaloOLWLUMN KOHTaKTaMu.

MpumevyaHne 1 — OnpegeneHns pa3MblKatoLMX U 3aMblKatoLMX KOHTAKTOB NpuBefeHbl B IEC 60947-1:2007
(nyHKTBI 2.3.12 1 2.3.13).

lMpumepbi
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MpuMmevyaHne 2 — ToukM B 3TUX NpUMepax 3aMEHSIOT MOPsAKOBbIE HOMepa, MpocTaBnsieMble Mo
obcToATeNbLCTBaM.

BeiBogbl Lenei ¢ nepeksioyaoLuMiU KOHTaKTHEIMU ANeMeHTaMu cneayet MapkupoBaThb (OYHKLMOHANbHBIMA HOMe-
pamn 1,2 un 4.

®OyHKUMoHarnbHble HoMepa 5 U 6 (ANA pasMblKatoLLMX KOHTaKToB), 7 1 8 (AN 3aMblKaloLWnX KOHTaKToB) NpUcBanBa-
10T BbIBOZJAM BCroMoraTesibHbIX Lieneid, B KOTopble BXOAAT BCoMoraTeribHble KOHTaKThl o cnelynanbHbiMU hyHKLUMAMMN.

lMpumepbi

|
[ I .8

PasMblkaloLuiA KOHTaKT 3aMbIkalolnii KOHTaKT
C 3ameaneHuem C 3aMeqfieHnem
npv 3ambiKaHum npy 3ambiKaHun

BbiBoAbI Lienel ¢ nepeknioyaloLMmMu KOHTaKTHEIMUA areMeHTaMm co cnelnanbHbIMU PyHKLUMAMKU cneayeT Mapkupo-
BaTb (PYHKLUUOHaNbHLIMW HOMepamu 5, 6 n 8.

Tpumep

-8| .5

61

Mepekniovalowmii KOHTaKT
€ 3ameaneHnem
B 0601X HanpaBneHusIx

A.2.3.2 MopsgkoBbIA HoMep

BbiBOAbI, NpMHaANexXalme oHOMY KOHTAKTHOMY SMIeMEHTY, crnefyeT MapkupoBaTb OHUM MOPSAKOBLIM HOMEPOM.
Bce koHTaKTHble aneMeHThbl C OAMHAKOBOMW YHKLMENR AOMmMKHbI pasnnyaTbCs NopsiAKoBLIMU HOMEpaMu.

MopsfKkoBbIA HOMEP Ha BEIBOAAX MOXET He yKa3blBaTbCs TONbLKO B TOM Crlyyae, eCnu 3To SBHbIM 06pa3oM ykasaHo
B AOMNOMHWUTENbHOW MHOpMaLMK, NOCTaBMNAEMON U3rOTOBUTENEM.

lpumepbi

33 | ~34 35 38
41 42 36
YeTbIpe KOHTaKTHbIX reMeHTa Tpu KOHTaKTHbIX aNeMeHTa

A.3 MapkupoBka u naeHTuduKaLms BbIBOAOB pere neperpysku

BriBoagbl rMaBHbIX Lenei pene neperpysku crefyeT MapkuposaTb aHanormyHo BeIBOgaM IMaBHbIX Lienei KOHTpor-
nepoB u nyckatenen (cM. A.2.1).
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BbiBOA B! BCNOMoOraTenbHbIX uene|7| neperpy3ku crnefyet MapkupoBaTb aHanorMyHo BbiBoAaM BCNOMOraTenbHbIX Lie-

e KOHTPONNEePOB U NnycKkatenen co creyuanbHbIMU pyHKUUAMEK (M. A.2.3). lNepBbiil NopagKoBLIiA Homep Bcerga 9, ecnu
TpebyeTcs BTOPOM BbIBOZ, TO BMECTO 9 npumensitoT 0.

Tpumepsb!

2/T1 [ 1/L1 = 95 4 | 95 | 98

4/T2 3/L2 95 | og m _°\h,9_6
6/T3 5/L3 M —oy— 05 08

AJBTEpHATUBHO MOXHO WAEHTUPULMPOBaTL BLIBOABI Ha KOMMYTaLMOHHOW CXeMe, MOCTaBRsieMol BMecCTe
C annaparom.



FOCT IEC 60947-4-2—2017

MpunoxexHue B

CBobogHoe

53



FOCT IEC 60947-4-2—2017

MpunoxeHune C
(o6sa3aTrenbHoOE)

KoopauHauuva npu Toke nepecevyeHUs Mexay nyckarenem u cBA3aHHbIM ¢ HUM Y3K3

C.1 O6nacTb NpuMeHeHus

[aHHoe npunoxeHne yctaHaBnuMBaeT MeTod NpoBepku paboTocnocoGHOCTH YyCTPOWCTBA ANS 3allUThl OT Neperpys-
KU nyckaTenen, koraa nyckatenb ceAsaH ¢ Y3K3.

C.2 O6ume nonoxeHnAa n onpeaeneHus

C.2.1 O6wme nonoxeHun

HaHHoe npunoxeHue yctaHaBnAMBaET pasnuyHbie METoAbl NPoBepkn paboTocnocoGHOCTU NycKaTenei u cBsA3aHHbIX
€ HUMKM Y3K3 npu ToKax HUXKe W Bbile NepecedeHust /., UX COOTBETCTBYHOLNX BPEMA-TOKOBLIX XapaKTepuUCTUK, NpefcTaB-
NAeMbIX N3roToBUTENAMU Nyckatenein u Y3K3, 1 npu COOTBETCTBYIOLLIUX TUNAX KOOpAWHAaUWKN cormacHo 8.2.5.1.

KoopauHaLus no ToKy nepecedeHns Mexay nyckarenem m Y3K3 moxet 6biTb npoBepeHa nmbo npsMbIM METOAOM
cneunanbHbIM UcnbiTaHnem no C.3, nubo, ANns KoopAnuHaLIMK TUNa 2, KOCBEHHLIM MeToAOoM cornacHo C.6.

C.2.2 TepMuHHBI M COOTBETCTBYIOLUE UM OnpeferneHus

C.2.2.1 Tok nepeceuenuna /., (crossover current /. ). ToK, COOTBETCTBYIOLUIA TOUKE NEpeceveHns CpeaHUX Unu
ony6nuKoBaHHLIX KPUBLIX, NPEACTABNSIOLLMX BPEMSI-TOKOBbLIE XapaKTepUCTUKN pene neperpysku u Y3K3 cooTBeTCTBEHHO.

MpumevyaHne — CpeaHue — 3TO KpUBLIE, COOTBETCTBYIOWMNE CPEAHUM apUPMETUHECKUM 3HAYEHUSIM, pac-
CUHUTaHHBIM U3 AONYCKOB Ha BPEMA-TOKOBLIE XapaKTePUCTUKN, NpeaCTaBNEeHHbIe U3roToBUTENEM.

C.2.2.2 ncnbitarensHblil Tok I 4 (test current /). UcnbiTaTenbHbli Tok, GonbWNA, 4eMm /g,
3HaYeHHbI U3roTOBUTENEM U NPOBEPEHHLIA B COOTBETCTBUM € TpeboaHuamu Tabnuupl C.1.

C.2.2.3 BpeMs-TOKOBas XapaKTepucTUKa Nneperpy3oyHoi cnoco6HOCTU KOHTponsepoB/nyckatenen (time-
current withstand characteristic capability of controllers/starters): Mpacuk Toka KoHTponnepa/nyckatens, KOTOPbIA OH CMo-
cobeH BblgepKaThb B 3a4aHHON PYHKLWUMN OT BPEMEHHN.

BKITloHManA ponycku, 060-

C.3 YcnoBusa npoBeaeHns UCNbLITaHUI NO NpoBepKe KOOPANHALMK NO TOKY NepeceyeHUa NPAMbIM
MeTOoAOM

MyckaTenb U cBsidaHHoe ¢ HUM Y3K3 fomkHbl 6biTb yCTaHOBMEHB! M COEJUHEHB! Kak NMpU HOpMarbHOl aKcnnyaTa-
Lmu. Bee McnbiTaHus [omkHb GbITh BLINOMHEHBI U3 XONOAHOTO COCTOSIHUS.

C.4 VicnbiTaTenbHble TOKM U UCbITATEeNbHbIE Lenu

UcnbiTaTeneHas Lenb AomkHa cootBeTcTBoBaTH IEC 60947-1:2007 (noanyHkT 8.3.3.5.2), uckntovas To, 4To korneba-
TenbHOe NepexofHoe HanpsXXeHne He AOMKHO KOpPeKTMpoBaTLCA. TOKU NpU UCMLITaHUN AOMMKHBI ObITh:

(1) 0,75 I, (c ponyckom MuHyc 5 %),

(i) 1,25 /., (c Aonyckom nitoc S %).

KoadhpuumeHT MOLLHOCTU UCNLITAaTENLHOW Lenu JOMMKEH cOOTBETCTBOBaThH Tabnuue 11. [Ana Hebonbluux pene,
MMELLMX BbICOKOE aKTUBHOE CONPOTUBNEHUE, AOMKHBI, Kak NpaBuo, UCMonb3oBaTbCA MHAYKTUBHOCTM AN HanbornbLue-
ro CHUXeHUs KoadhpuumeHTa MOLWHOCTU. BoccTaHaBnuBatoLleecs HanpskeHue JOrmkHO cocTaenAaTh 1,05 HOMUHaNbLHOroO
paboyero HanpsxeHus.

Y3K3 fomkHO cooTBETCTBOBATL yKasaHHOMY B 8.2.5.1 M MO HOMUHamNy W XapakTepucTukam COOTBETCTBOBATL WC-
nons3yeMomy npu ucnbitaHuu no 9.3.4.3.

MyckaTenb [OMKEH COEANHATLCA TaK, YTOObI pa3oMKHYTLCS, Koraa cpaboTaeT pene neperpysku. Katyluka fomkHa
NUTaTbCA OT OTAEMNbHOrO UCTOYHUKA NPU HOMWUHANBLHOM MUTAOLLEM HaNPSXXeHUN YrpaBreHus.

C.5 MeTtoauka ucnbiTaHua U nonyvyaemMble pesynbsrarhbl

C.5.1 MeTtoauka ucnbiTaHuA

Mpu 3aMkHyTLIX nyckaTene n Y3K3 ucnbitatensHble TOKK, yKazaHHble B C.4, OMKHBI BKIHOYATHCA OTAENBHBIM KOM-
MyTaLUWOHHbBIM annapaTtoM. B KaxaoM cnyvae ucneiTyemble YCTpoilcTBa AOMKHBLI HAXOAUTLCA NPU KOMHaTHON Temnepa-
Type.

Mocne kaxgoro ucneiTaHUA Heobxogumo ocMoTpeTh Y3K3, ecnn HeoGxoaMMO, BO3BPaTUThL pere Nneperpysku 1 pac-
LenuTenb aBTOMaTUYECKOro BLIKNOYATENA B UCXOAHOE NOMOXEHWe MW 3aMeHUTb BCe NaBKue npefoxpaHuTenu, ecnu
X0TS 6bl OAWH U3 HUX pacnnaBuncs.

C.5.2 Pesynbrarbl, KOTOpbie AOMXKHbI 6bITb NONyYeHbl

Mocne ncnbiTaHua npu MeHbLwem Toke (i) no C.4 Y3K3 He fonmkHo cpaboTaTh, a pene neperpyakn unu pacuenuTens
AomkeH cpabotartb, YTOGbl pasoMKHYTb NyckaTenb. He gomkHO 6biTh NOBpeXaeHUin nyckaTens.

Mocne ucnbiTalusi npu Gonblem Toke (i) no C.4 Y3K3 gomkHo cpaboTaTb paHblue nyckaTtens. [NyckaTtenb JormKeH
oTBevaTh ycnosuam 9.3.4.3.2 AnNA TUNa KOopAWHALIUKM, YKa3aHHOro N3rotToBuTenem.
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C.6 MNpoBepka KoopauHaLMKU NO TOKY NepeceyeHn KOCBEHHbLIM METOOM
C.6.1 O6wme nonoxeHusn

MpumeyaHne — [na koopAwWHauuM TUMA 1 KOCBEHHBIN METOJ, MOXET OTNUYATLCHA OT KOCBEHHOMO MeToAa,
ONUCAHHOMO B HACTOALWEM NPUNOXEHUN, OH HAaXo[UTCH B CTaguU paccMoTpeHus. o 3Toi NpUyYMHE KOCBEHHbIA MEeToA
NpoBEPKN KOOPAUHALMM NO TOYKE NepeceqeHns NPUMEHUM TONLKO ANA KoopAnHaLmMKU Tuna 2.

KocBeHHBI MeTog COCTOUT B NpoBepKe Ha rpaduke (cM. pucyHok C.1) ycnosuit cobniofeHunst KoopuHaLmu nNo Toky
nepeceyeHus:

- BPEMS-TOKOBaS xapaKTepucTUKa pere neperpysku (pacuenutensl) U3 XOnofHOro COCTOSIHUS, NpeAcTaBneHHasn
W3roTOBUTENEM, AOMKHA YKa3biBaTb, Kak BPEMsl OTKIIOMEHUA U3MeHAeTCA B (yHKLMKU ToKa [0 BEMUYUHBLI MO KpaiHew
mepe /., 3Ta KpUBas AOMKHa pacnonararsCs HUKe BpeMA-TOKOBOW XapakTepucTtuki Y3K3 Ao /.

- l.4 NyckaTens, ncnuiTaHHoro no C.6.2, Gonblue, YeM /.,

- BpeMA-TOKOBas NeperpysovHas XxapakrepucTuka KOHTponnepa, ucnoitaHHoro no C.6.3, fonxkHa pacnonaratbcs
BbilLle BpPeMS-TOKOBOW XapakTepUCTUKN (M3 XONOAHOMO COCTOSHUA) pene neperpysku Ao /.

C.6.2 UcnbiTanue npu /4

Mo 9.3.4.1 co cneayoLWwuM AONONHEHUEM.

MeToaunka UCNbITaHNA: KOHTPOMEP UMK NycKaTenNb AOMKEH BKMKOYAThL U OTKIIOYaTh UCTIbITATENbHbIA TOK /.y B Teve-
Hue pabounx UMkno., ykasaHHblx B Tabnuue C.1. 3To BeINoNHAeTcA Npu oTcyTcTBun Y3K3 B cxeme.

Tabnuya C.1— YcrnoBus ucnbiTaHUi

UcnbitaTenbHbIn uiu Cos Bpemsa npoTekaHua Toka Bpema Yucro Lmknos
TOK Ve ¢ (cM. NpumevaHue 2), ¢ obeToumBaHusg, ¢ onepupoBaH1A
led 1,05 CM. npumeyvanue 1 0,05 CMm. npumeyaHue 3 3

MpumedaHus

1 KoshpuymeHT MoLHOCTH JomKkeH 6biTb BoIGpaH B cootBeTcTBMM © IEC 60947-1:2007 (Tabnuua 16).

2 BpeMs MoxeT 6biTb MeHee 0,05 ¢, ecnn KOHTaKThLl ycneBatoT yCTaHOBUTLCA AOMKHBIM 06pa3om nepeg nocnegy-
OLLMM pasMblkaHUeEM.

3 Cwm. Tabrnimuy 11.

MoBefeHne KOHTPOMNNEPOB U NyckaTenemn BO Bpems 1 nocre UcnbiTaHWi npu Toke /..

a) B TeYeHUe UCTbITaHUSA He AOMKHO NPOUCXOAUTE HU NOCTOSHHOMO Ayroobpas3oBaHns, HU NepeKpbITUA Mexay no-
nocamu, HU NeperopaHns NnaBKoro afieMeHTa B Lenu 3asemnenus (cMm. 9.3.4.1.2), H/ cBapvBaHWS KOHTAKTOB;

b) nocne nenbiTaHms:

1) KOHTaKTE! AOMKHbI (PYHKLMOHUMPOBATbL NPaBUIBHO, KOAa KOHTPOMNEP UMK NYCKaTenb NepeksTioyatoT COOTBETCTBY-
OLLMM MEeTOLOM YrpaBneHus,

2) aneKTpOoU3ONSALMOHHBIE CBOWCTBA KOHTPOSNEPOB WM MyckaTeneid NpoBepstoT WUCMbITAHUSAMU 3M1EKTPOM3oNALU-
OHHbIX CBOWCTB KOHTpOMfepa WNu nyckaTens, WCNonb3ys NnpakTUYeckn CUHycougansHoe UCnblTaTenbHOE HanpsKeHwe
ABOWHOTO 3HAYEHUA HOMUHAMLHOTO paboqero HanpskeHnst U,, UCMOMNb3OBABLUErocs Mpu UCMbITaHUN Ha /oy C MUHUMY-
mMom 1000 B. McnbiTaTensHoe HanpskeHWe JOMmMKHO BbiTh NMPUOXEHO B TeMeHMe 5 ¢, Kak ykasaHo B nepevncrneHusx 2) c) i)
n 2) ¢)ii) nognyHkTa 9.3.3.4.1.

C.6.3 BpeMsl-TOKkOBasi XapaKTepUCTUKa Neperpy3o4yHoil CNOoCOBHOCT N KOHTponnepoB/nyckarenen

XapaKTepucTuKa BbljaeTcsl U3roToBUTENEeM Mo KpalHei Mepe 40 /.

OTa xapakTepucTuka AeACTBUTENbHa AN TOKOB Neperpysku KOHTponnepa npu KoMHaTtHoW Temnepartype. MuHu-
ManeHas NpPoAOIIKUTENBHOCTL OXNaxaeHUs, Tpebytolascs Ans KOHTponsepa Mexay ABYMS TakuMu UCMBITaHUAMMW Ha
neperpysky, 4omkHa ObiTb yKazaHa usrotosutenem.
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Bpemsi Y3K3
A Pene neperpysku

N \
t 1 .
¢ \ “t———________ [penen Bpems-TOKOBOW
\ XapakTepuUCTUKX pene
\ neperpy3sKu rno TensoBoMy
\ NOBPEXASHUIO
~.
' Toi
Lo Iy > 1o
a — cpeaHAa BpeMa-TOKOBas XapaKTepucTHKa pene neperpyski M3 XonoAHOro COCTOAHUR;
b — BpeMs-TOKOBaA XapaKTepuUCTMKa NeperpysoyHoi crnocoBHOCTH KOHTponnepa
a — KoopauHauus ¢ nnaBkuM npegoxpaHutenem
Bpems

/
Pene neperpysku

Mpepen BpeMs-TOKOBOW
XapaKTepucTvKu pene

ts neperpysku no TennoBomy
noBpeXaeHuIo
\
N e e e — — — — S — — —
I >
I, Iy > Iy Tok

a — cpefiHAA BPeMA-TOKOBAasi XapaKTepucTMKa perie neperpysku U3 XorogHOro COCTOAHUS;
b — BpeMSA-TOKOBAA XapaKTepUCTMKa NeperpysouHon cnocoGHOCTH KOHTporiepa

b — KoopanHauus c aBToMaru4ecknum BobiKIloHaTenemM

PucyHok C.1 — MpuMepbl BPEMSI-TOKOBbIX Neperpy304HbIX XapaKkTepucTuk
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PaboToCnOCOOHOCTL B YCNIOBUAX IKCNnyaTauum

MpunoxeHue F
(pekomMeHayemoe)

°C
C, —
Cp_1 [((Ch = Cn1) — (An— Ap—1)) / (Cr1)] < 0,05 —= \\
\\
A\
;/
XapakTepHblii Npotunb NPEBLILEHUS TeMnepaTtypbl
OtknoyeHo OTknioyeHo
BkrioveHo BkrioveHo e
XapakTrepHbIi npodunb LMKNOB Nof Harpy3koin/6es Harpyaku
Uc
OTKmMIoYeHo OTKknoyYeHo
BxknoyeHo BkritoueHo = ———
XapakTepHbiii npounb HanpspkeHus ynpasneHus, U,
ki
1440 ¢
I T
x e —— —— —
2160-T,
Mpodunb ucnbiTaTensHoro Toka Anst AC-52a, AC-53a, AC-58a
1440 ¢
4

UL

58

Mpodunb ucnbiTarenoHoro Toka ans AC-52b, AC-53b, AC-58b

PucyHok F.1 — Mpocunb ucnbitaHusi Ha TensioByto cTabunbHoCTb



MpeneapuTteneHbIi Harpes
(npy HeobxoauMocCTH)
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XapakTrepHblii Nnpodusb NPEBLILIEHUA TemMnepaTypbl

MpenBapuTenbHbIiA
Harpes
(npn HeoGxoammocTn)
—>

U; | NpeaeaputenbHbii
Harpes

(npu Heo6xoQUMOCTH) T,

o X

Mpodunb UcnbiTatenbHOro Toka

B3soa

1,1Uq

MpeaBapuTenbHbIi
Harpes
(npn Heo6xogmMmocTH)

Mpodmnb HanpskeHus ynpaenexus, U,

—

Mpodpunb ncnbITatensHOro HanpsbkeHust U rnasHoii Lenu

PucyHok F.2 — Mpochunb ucnbitaHusa Ha neperpy3oyHyio cnocobHoCTb
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1/3 BpemeHu
00 Hyneson
EasoBasi —»| CKOPOCTU | q—
CKOPOCTh | I
\\\/
| =~
~ -
— -~ -
Mpodmne ckopocTu aBuratens
U,
Mpodhunb HanpsikeHnn ynpaenewus, U,
U

d

Mpodunb HanpshkeHus agsuratens

N
Im

Mpodwmne Toka gsurarens

PucyHok F.3 — lMpodune ucnbitaHus Ha GriokMpyroLLyto U KOMMYTaLUOHHY cnocoBHOCTb
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Mpunoxexune G
(pekomeHayemoe)

Mpumepbl KoHUrypaLmin Lenein ynpasrieHUA

G.1 BHelwHee ycTpoWCTBO ynpaBneHus (BYY)

G.1.1 OnpegenexHne BYY
JTtoBoii BHELLHWI aneMeHT, BNMSIOWUIA Ha ynpaBneHne KoOHTponnepa.
G.1.2 CxemaTnyeckoe usobpaxerHne BYY

BYY
‘ R; [|] Z R Z

= \

PucyHok G.1 — CxemaTuyeckoe usobpaxeHue BYY

G.1.3 MNMapameTpsl BYY:
R; — BHyTpeHHee conpoTuBreHue,
Z; — BHYTpeHHee CONpoTUBMEHNE YTEHKN.

MpumedaHne — Ecnu BYY SBNSAeTCS MeXaHU4E€CKON KHOMKOMW, TOrAa CONPOTUBIEHNEM R; MOXHO npeHebpeub,
a Z; 4acTo NpuHUMatoT 3a 6@CKOHEUYHOCTD ().
G.2 KoHdourypauuu uenein ynpasneHus

G.2.1 KOHTponnep ¢ BHELUHUM UCTOYHUKOM NUTAHWS LUenNW ynpaeneHus
G.2.1.1 EANHLIV BBOA ANs1 UCTOMHUKA NUTAHWA U LUenW ynpasneHns

NerouHnk
nuTaHus
BYY
— /0—
Y cteo 1
'CTPOIACTB o | |
O

PucyHok G.2 — EauHbIi BBOA ANS1 UCTOMHUKA NUTAHWUA U LIENK YrpaBneHus
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G.2.1.2 PasgenbHble BBOABI A5l UCTOMHUKA NMUTaHUA U Lenu ynpasreHus

UcTouHmnk
NUTaHUs
BYY
—/—
YerpoicTteo 1 | |
po o
o

PucyHok G.3 — PasaenbHele BBOA LI ANA UCTOYHUKA NMUTaHUA U LUeNWU ynpaBneHns

BYY
_/o_

=

Ycrpoiicteo 2

Q 9 00

* B pasoMKHYTOM COCTOSIHUM

G.2.2 KoHTponnepbl ¢ eAWHLIM BBOJOM BHYTPEHHEro WCTOYHMKa NUTaHWA ANSA uenu ynpasneHns W BBOAOM ANA
Lenun ynpasneHus

BYY
—/—
Yerporictso 3 | |
POUCTB o _
Uc
(o

* B pa3soMKHYTOM COCTOSIHMM

PucyHok G.4 — KoHTponnepbl ¢ €4UHbIM BBOJOM BHYTPEHHEro UCTOMHUKA
nUTaHWs ANs Lenu yrpaeneHnus u BBo4OM A5 Lenu ynpasneHus
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MpunoxeHue |
(obs3aTenbHoE)

MoaudvumpoBaHHasa uenb Ans UCNbITAHUSA HA KOPOTKOE 3aMbIKaHUE NOJTyNPOBOAHNKOBBIX
KOHTPOSNEPOB U NycKaTenemn

CraHfgapTHble cXeMbl ANA UCMbITAHUA Ha KOpPOTKOe 3aMblkaHue npounntocTpuposaHsl B |IEC 60947-1 (pucyH-
Kun 9—12).

HacToswas cxeMa nokasbiBaeT Mogndukauuio ToNbKO 0AHOW dasbl CTaHJapTHON ofHOMa3HOW UCMbITaTeNbHON
Lenu Ana ucnbiTaHWii Ha KOpOTKoe 3aMblKaHne NonynpoBOAHUKOBLIX KOHTponnepos. MogudukaLmm kaxaon dassl Ans
ucnblTaHWA MHOrodasHbIX annapaToB aHanormyHbl. EAMHCTBEHHbIE M3MEHEeHUs, KoTopble HeobXoAMMO MPOBECTH, NoKa-
3aHbl Ha pucyHke 1.1,

Y3K3

MonynpoBoAHMKOBbLIA
KOHTponnep/nyckarens

KopoTkosambikatenb OBurarens

D — ucnbityembit annapaT (MA) (B Tom uncne coeanHuTenbHble kabenu)

MpumevyaHue — [abapuTbl BKIIOYAKT METANTMHECKUA KpaH Unu 0GomouKy.

PucyHok |.1 — MoguduyupoBaHHasa cxeMa AN UCMbITaHUSA Ha KOPOTKOE 3aMblkaHue
nornynpoBOAHUKOBLIX annapaTos
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Tok 4
ToK kopoTkoro _—
3aMbIKaHus
Tok _
[0 UCTIbITaHUSA
T >
To T T, T; Bpewms

Ty — pasMblkaHne kopoTkosaMblkaTens [nepeuncnenue a) 9.3.4.1.6];
T, — nojaya nNUTaHWUA B UCTbITaTENbHYIO Lienb [Nepeyuncrerune b) 9.3.4.1.6];
Ty — KopoTKO3aMbIKaTemnb 3aMKHYT [nepevncrieHme c) 9.3.4.1.6];
Ty — Y3K3 nukeuanpyeT nospexaeHne

PucyHok .2 — BpeMeHHas ocb 4515 UCMBITAHUI Ha KOPOTKOE 3aMblKaHue
B cooTBeTCTBMU € 9.3.4.1.6

65



FOCT IEC 60947-4-2—2017

MpunoxeHune J
(pexkomMeHayemMoe)

Bnok-cxeMa NOCTPOEHUSA UCTIbITAHUIA WYHTUPOBAHHbIX NONYNPOBOAHUKOBBLIX KOHTPOSNEPOB

MonynpoBoOAHMKOBBINA LLyHTMPOBaHHBIA MEXaHUYeCKUA
KOMMYTaLMOHHBIA annapat KOMMYTaLMOHHBIA annapat

CootBeTrcTBUE
KOHKPETHOMY CTaHAapTy
Ha nagenve

Het

ha

CootsercTeue
LONOMHNTENBHBIM
TpeboBaHusM
no 8.2.1.6.2

Het

A

 J

OrpaHW4eHHOro NPUMEHEeHNs HeorpaHnyeHHOro npuMeHeHus
(8.2.1.7) — TunoBbie (8.2.1.8) — TunoBble
ncnbITaHuA Heobxogumel (8.2.1.9) MCNbITaHWUA He HyXHbI (8.2.1.8)

Pesynbtar
TUMOBbIX UCTbITAHUI

PesynbTat
KOHTPOMNBLHOIO
ncnbitaHus (9.1.3)

Mpopaxa
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MpunoxeHue K
(obs3aTenbHoe)

OneKTpOHHbIE pere neperpyskn ¢ pacmnpeHHbIMU (DYHKUMAMU

K.1 O6nacTtb npuMeHeHUs

K.1.1 O6wwme nonoxeHus

HacTosilee npunoxeHwe pacnpocTpaHseTcs Ha YHKLUMU SMNEKTPOHHLIX pene neperpysku, HemocpeacTBeHHO He
CBA3aHHbIE C 3aLUUTON OT Neperpysok.

Bce dyHKUMKM, KOTOpBIE coaepxaT pene neperpysku, He 0XBaTblBAOTCHA HACTOALLMM CTaHAAPTOM, OHW JOMKHbLI OT-
BeYyaTb TpeboBaHUAM KOHKPETHLIX CTaHAapToB.

HacToswee npunoxeHwe pacnpocTpaHaeTcs UCKIOYUTENBHO Ha SMNEeKTPOHHbIe pene, npejHasHauYeHHble AN npu-
MEHEHWA B LieNsX NepemMeHHOro Toka.

K.1.2 ®yHKuma o6HapyxeHus audpdepeHumanbHOro Toka

YcTpoWcTBa, pearvpyroLime Ha uddepeHumansHble TOKU YTEeYKW, UCNOb3YHT B KaYecTBe CUCTEM 3allinThl. Takue
YCTpOMCTBa YacTo NPUMEHSIHOT COBMECTHO UKW B Ka4eCTBE HEOTLEMIEMOI YacTW INEKTPOHHLIX pene neperpysku ans ob-
HapyXXeHUs ToKa yTeYKW B 3NeKTPOYyCTaHoBKaxX UMW ABUraTensx ¢ Lensk obecneveHns JONONHUTENBHOR 3alluThl OT noxa-
pOB U APYrvX MopaxaroLmx haKkTopoB, BO3HWKAOLWMX BCrefCcTBME 3aMblKaHWii Ha 3eMMH0 NPOAOCIIKUTENBHOMO AEACTBUSR,
KOTopble He MOryT ObiTb 0BHapyXeHbl ¢ MOMOLLLIO OYHKLMU 3aLUThl OT CBEPXTOKOB. BhllLecKkasaHHOe He OTHOCUTCA K
NoBEAEHUIO YCTPOICTB B NMPUCYTCTBUN NOCTOAHHOR COCTaBNAOLLEN TOKa.

K.2 TepMuUHBbI U COOTBETCTBYIOLUME UM onpeaeneHus

B HacTosLLeM NPUNOXEHUN NCTIONb3YHOT CrefytoLne TEPMUHbBI U UX orpedeneHuns:

K.2.1 anekTpoHHoe pene neperpy3ku ¢ cyHKuueil oBHapyxeHua auddcpepeHUnanbHOro Toka [electronic
overload relay with residual current (earth fault) function]: MHoronontocHoe sneKTpoHHOe perne, koTopoe cpabaTbiBaer,
eclii cyMMa BEKTOPOB TOKOB, MpOTeKaloWuX B rMaBHOW Lienu, NPeBLICUT YCTAHOBMEHHOE 3Ha4YeHne B COOTBETCTBUU C
yKa3aHHbIMW TpeBGoBaHUAMM.

K.2.2 anekTpoHHoe pene neperpy3ku ¢ dyHKuMe OGHapyKeHUSA aCUMMETPUM TOKa WU HanpsiKeHus
(electronic overload relay with current or voltage asymmetry function): 3nekTpoHHoe pene neperpysku, koTopoe cpabarbi-
BAaET B Cryyae acCUMMETPUN BEIMYUHEI TOKa UNW HaNPsSXKEHUS B COOTBETCTBUM C YKa3aHHbIMU TpeboBaHMAMMU.

K.2.3 aneKkTpoHHoOe perne neperpy3ku ¢ ¢pyHKuueid obHapyxeHusi oGpaTtHoro BpaueHusa a3 (electronic
overload relay with phase reversal function): MHoronontocHoe anekTpoHHoe pene neperpyskun, kotopoe cpabatbiBaeT
npW HeHagnexallyei nocnefoBaTenbHOCTU a3 co CTOPOHLI MUTAHUSA MyckaTens B COOTBETCTBUU C YKadaHHbIMKU Tpebo-
BaHUSMU.

K.2.4 aneKTpoHHOe pere neperpy3ku, YyBCTBUTENbHOE K NepeHanpsikeHUIo (over-voltage sensitive electronic
overload relay): OnekTpoHHOEe pere neperpysku, kKoTopoe cpabaTtbiBaeT B criyyae, €Cfim HanpskeHUe NPEeBbLICUT 3afaHHoe
3HayeHMne B COOTBETCTBUU C YKa3aHHbIMM TpeboBaHUAMM.

K.2.5 Tok TopmoxeHus ;. (inhibit current /,.): Tok noBpexaeHus, Npu NpeBbILLIEHUM KOTOPOTO HE HaYMHAETCA pas-
MblKaHWe KOMMYTaLMOHHOro annapara.

K.3 Knaccucdukauusa sneKTpoHHbIX pene neperpysku

a) Pene nnu pacuenutens acCUMMETPUN TOKa UK HANPsPKEHUS,

b) pene unu pacuenuTenb nepeHanpsKeHus;

C) pene unu pacuenuTens, YyBCTBUTENbHLIE K AnddepeHLmansHoMy TOKY (3aMblKaHUIo Ha 3eMrio);
d) pene unu pacuenuTens obpartHoro BpalyeHus ¢as.

K.4 Tunbl pene

Tun A: 3NEeKTPOHHOE perne Tuna A — ato pene, KoTopoe€ Ha4MHa€eT pa3MmblkaHUe KOMMYTaLUUOHHOrO annapara npu
nobom ypoBHe ToKa NOBPEXAEHHUS.

Tun B: anekTpoHHoe pere Tuna B — aTo pene, KOTOpoe He HaYWHAET pa3MbikaHUe KOMMYTALMOHHOIO YCTpoiicTBa
NP1 NPEBbILEHNN YCTAHOBSIEHHOTO YPOBHS TOKa /. (TOK TOPMOXKEHMS).

K.5 Tpe6oBaHua k paborocnoco6HocTH

K.5.1 Npeaenbl cpabaTbiBaHUA ANEKTPOHHOIO pene neperpysku audgdepeHunanbHOro Toka

Pene neperpyskn guddepeHumnansHoro Toka, 06beANHEHHOE C KOMMYTALUUOHHBIM annapaToMm, AOMKHO cpabaTbl-
BaTb Ha pa3MblkaHWe KOMMYTaLMOHHOrO annapara cornacHo TpebosaHuaM Tabnuupl K.1. Ana pene unu pacuenutenei
C AvanasoHoM ycTaBok AuddepeHymanbHoro Toka npeaensl cpabartsiBaHUA pene NpoBepsioT NPWU HaUMeHbLUEH U Hau-
fonbluel ycTaBkax.
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Ta6nuya K1 — Bpems cpabaTtbiBaHus pene auddepeHumansHoro Toka

KpaTHocTb ycTaBku guddepeHLuanbHoro Toka Bpems cpabaTbiBaHus Tp, Mc
<09 He cpabaTbiBaeT
1.1 10<Tps1000

K.5.2 lNpepenbi cpabarbiBaHua pene aucdepeHumnansHoro Toka tuna B

Mo K.5.1 co cneaylowmm AoNonHEHNEM.

OnekTpoHHoe pene AuddepeHLmanbHoro Toka Tuna B, 06beiMHEHHOE C KOMMYTALMOHHBIM annapaToMm, He [ ormK-
HO Ha4yuHaTb onepauluio Mo pasMblKaHWMIoO KOMMYTaLMOHHOMO annapara npu Hanuwuun gudpdepeHymanbHoro Toka, ecnu
TOK NOBpeXAeHUA B M0G0 U3 a3 JOCTUIHET UNnn NpeBbICUT 95 % yCTAHOBNEHHOMO YPOBHA Toka [ (cM. K.4), n formKHO
cpaboTaTb Ha pasMblkaHue, ecriv ToK NoBpexAeHus B Nioboii us das coctaenser 75 % unm mexee /.

K.5.3 Npenenbi cpabartbiBaHUA pene aCUMMETPUU HanpsHKeHUA

Pene acuMMeTpuu HanpsiXkeHUsi B COMETaHWM C KOMMYTaLMOHHBIM annapaToM JOImKHO cpaboTaTk Ha pa3MbikaHue
annapata B npegenax 120 % ycTaBku Mo BpeMeHU U JOMKHO cpaboTaTb Ha nNpeaynpexaeHue 3aMblkaHUa KOMMYTaLUOH-
HOro annapaTa, eCnu acCUMMETPUSI HanpPsXXEHWS NpPeBLICUT 1,2 yCTaBKM aCUMMETPUN HanpsHKEHUs!.

K.5.4 Npepenbl cpabaTbiBaHuA pene obpaTHoro BpaweHus ¢gas

Pene obpatHoro BpalleHus a3 B coueTaHMn C KOMMYTaLMOHHBIM anrnapaToM JOIMKHO AoMycKaTb 3aMblkaHne anna-
paTa, ecniu nocnefoBaTenbHOCTL hasHbIX HanpsHKEHU Co CTOPOHBLI MUTaHUSA MycKaTens COOTBETCTBYET YCTaBKe Nocneso-
BaTENbLHOCTU hasHbIX HanpsHkeHUi. MNocne nepeknioyeHnsa AByX a3 perne He AOomMKHO AoMycKaTb 3aMblKaHue annapara.

K.5.5 Npenenbi cpabaTtbiBaHUA pene aCUMMETpPUK ToKa

Pene acuMmMeTpumn Toka B COMETaHMK C KOMMYTaLIMOHHBIM annaparoM JOMMKHO cpaboTaTb Ha pa3MblkaHue annapara
B npegenax 120 % ycTasku Mo BpeMeHu, ecrnu acCUMMETPUs Toka NpeBbICUT 1,2 ycTaBKu aCUMMETPUK ToKa.

K.5.6 NMpenenbi cpaGaTbiBaHUA pene Unu pacuenuTens nepeHanpskeHus

a) Pabouyee HanpsxeHne

Pene wnu pacuenutent nepeHanpsikeHUsl B COMETAHUM C KOMMYTaLMOHHBLIM annapaToM AOmkHLI cpaboTtaTtb Ha
pasMblkaHue annaparta W npefynpefuTb 3amblkaHue annapara, ecfii HanpsbkeHWe MUTaHWs NMPEBLICUT YCTaHOBIIEHHOE
3HaYyeHue, ecnu OHO YCTaHOBMeHO, UNu npesbicUT 110 % HOMUHANBLHOIO HanpPsHKEHUA pene UNu pacuenuTens B TedeHne
YCTaHOBMEHHOro BPEMEHH.

b) Bpems cpabaThiBaHWA

[nsa pene unu pacuenuTens nepeHanpsXeHUa ¢ BblAePXKON BpeMeHN BbIAEPXKY BPEMEHU N3MEPSIOT OT MOMEHTa
JOCTUXEHUSA HanpshkeHneM pabodero sHa4eHUs 40 MOMEHTa NPUBEAEHNA B AeiCTBUE pacLennsaowWero MexaHusma an-
napara.

K.6 UcnbiTaHus

K.6.1 NMpenenbi cpabatbiBaHus pene aucdepeHunanbHoro Toka tuna A

Mpeaensl cpabaTbiBaHWs [OMKHEI COOTBETCTBOBATL K.5.1 U NpoBepATLCA B CNeaylowemM nopagke.

[nsa pene neperpysku ¢ perynupyemMon yctaskon anddepeHLnanbHOro Toka UCnbITaHUA NPOBOAAT NPU MUHUManNb-
HOI N MaKcUMansHOR ycTaBKax no TOKy.

WcnblTaTernbHas Lenb 4oMmKHa cooTBETCTBOBATbL pUcyHKy K.1. UcnbitaHne nposogaT npu ntobom yaobHoMm Hanps-
XEHUU 1 Toke U Ko duLueHTe MoLyHocTu 2 0,8.

UcnbiTaTenbHyHo Lienb KanubpyloT Ha Kaxaoe U3 3Ha4eHUin oTknovatowero AuddepeHUnanbHOro Toka, yKasaHHbIX
B Tabnuue K.1, No NPUMEHeHUH; BhiKNioYaTeNb Sy HaX0AUTCA B 3aMKHYTOM NONOXEHUN, a AnddepeHynantHeIin TOK MIHO-
BEHHO BOSHUKAET MpU 3aMblkaHUi BuiKIovaTens S,.

Ona pene auddepeHunansHoro Toka Tuna Cll 3Ha4yeHne Toka TOPMOXEHNSA AOMKHO ObITb YCTAHOBNEHO HE MeHee
yeM Ha 30 % BbiLLe MakcuMarnbHol ycTaBku AuddepeHynanbHOro Toka.

K.6.2 NpoBepka hyHKUUN TOpMmOxeHUA pene AudpdepeHunanbHoro Toka tuna B

Mo K.6.1 co crnegyromMM AOMNOMHEHUEM.

Mpeaenel cpabaTbiBaHUA B YCNOBUSAX CBEPXTOKa AOMKHbI cooTBeTcTBOBaTb K.5.1 M NpoBepATbCA B cnegytowem
nopsgke.

McnbiTaHne NpoBOAAT € TpexdpazHOM Harpy3Kkoi, ucnbiTaTenbHas LUenb AOrMKHA COOTBETCTBOBATL pUCYHKY K.1. Uc-
nblTaHWe NpoBoAAT Npu NOGOM ya0GHOM HanpsiXXeHUU U Toke U KoaddpuuymeHTe MoLHocTH = 0,8.

[na pene neperpysku ¢ perynupyemoi yctaskon AndpdepeHunansHoro Toka ucnbiTaHue NpoBoAAT ¢ HauMeHbLUeR
YCTaBKOW.

[nsA pene neperpysku ¢ perynmpyemoil yCTaBkon Toka TOPMOXEHUSA /i, UCTbITaHUE NPOBOAAT NPU HAUMEHbLUEH K1
HaubornblUen ycTaBKax /.

MonHoe conpoTuBeHne Z, perynupyoT Tak, YTobbl TOK, NpoTeKatoWwmii B Uenu, Gbin paBeH:
a) 95 % Toka TOPMOXEHUSA [, PN 3TOM BhIKNOYaTeNb Sy HAXOANTCA B 3aMKHYTOM NONOXEHUN, a AuddepeHumans-
Hblil TOK MFTHOBEHHO BO3HUKAET NpM 3aMbIkaHUM BLIKNKOYaTENs S,

Pene neperpyskn He JOMKHO HavaTb pa3MblkaHUe KOMMYTaLMOHHOro annapara,
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b) 75 % Toka TOPMOXKeEHUSA /i, NPY 3TOM BbIKITHOYaTENb S HAXOAWUTCHA B 3aMKHYTOM MONOXEHUW, a AuddepeHLnans-
HBIA TOK YCTaHaBNMBAETCA 3aMblkaHeM BhIKoHaTens S,.

Pene neperpysku 4OMmKHO HaYaTb pa3MblkaHue KOMMYTaLWOHHOrO annapara.

K.6.3 Pene acummeTpun Toka

Mpepensl cpabaTbiBaHUs NpoBepstoT cornacHo K.5.5.

K.6.4 Pene acuMMeTpuu HanpsxXeHUs

Mpepensl cpabaTbiBaHUs NPoBepPSOT cornacHo K.5.3.

K.6.5 Pene BpalueHus cas

Mpepensl cpabaTbiBaHUA NpoBepstoT cornacHo K.5.4.

K.6.6 Pene nepeHanpsikeHus

Mpepensl cpabaTbiBaHUA NPoBePSIOT cornacHo K.5.6.

K.7 KoHTponbHble 1 BbIGOPOUYHbIe UCNbITaHus

SGreKTpoHHbIE pene neperpyakn ¢ pacluMpeHHbIMA PYHKLMAMU, KpOMeE UCTbITaHWi no 9.3.6, LomKHbLl NoABepraThes
JOMNONHUTENbHBIM UCMBITAHUAM 4R NPOBEPKU AOMMKHOMO BLINOSTHEHUA COOTBETCTBYOLMX 4ONONHUTENBHBLIX OYHKLMWA CO-
rnacHo K.5.

S — UCTOMHUK NUTaHMA, V — BONBTMETP; A — amnepmeTp; S; — MHOTOMOMIOCHbINA
BbIKroYaTenb; S, — 0AHOMOMIOCHBIN BbIKMto4aTenb; D — ucnbiTyeMoe pere
neperpysky; Z — LUenb Harpysku;, Z, — perynmpyemoe nosiHoe ConpoTuBeHne

PucyHok K. 1 — WenelTaTensHas Uenb AN5 NpoBepku pabouunx xapakTepucTrik
3MeKTPOHHBIX pere neperpysku guddepeHUMansHoro Toka
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Mpunoxexnue JA
(cnpaBouHoe)

CBeaeHUs 0 COOTBETCTBUM CCbINTOYHbIX MeXOYHAapPOOHbIX CTAHOAPTOB
MeXrocyaapcrBeHHbIM CTaHAapTam

Tabnwuya OA1

O6osHaveHue CreneHb O6o3HaveHne N HaUMeHoBaHNe COOTBETCTBYIOLLEND

MeXAyHapo4HOro ctaHgapra COOTBETCTBUA MeXrocygapcTBeHHOro ctaHgapTa

IEC 60034-1:2010 MOD FOCT 28173—89 «MalwuHbl snekTpudeckne Bpaljatowvecs. Homu-
HanbHble AaHHble U paboyne XapakTepUCTUKNY

IEC 60085:2004 — *

IEC 60269-1:2009 IDT FOCT 31196.0—2012 «HwuskoBonsTHLIE NNaBkue npegoxpaHutenu. O6-
wme TpeboBaHUA»

IEC 60410:1973 — *

IEC 60664 (Bce YacTu) IDT FOCT IEC 60664 (Bce 4YacTun) «KoopauHauma nsonsauuu ana obopyposa-
HWUA HU3KOBOSBTHBIX CUCTEM»

IEC 60947-1:2007 IDT FOCT IEC 60947-1:2014 «AnnapaTypa pacnpefeneHns U ynpasneHus
Hu3koBonbsTHad. Yactb 1. O6wue npasunay

IEC 61000-4 (Bce 4acTh) FOCT 30804.4 (Bce yactn) «COBMECTUMOCTb TEXHWYECKUX CpefcTB
3reKTpOMarHuTHas»

CISPR 11:2009 IDT OCT 30805.11—2002 «CoBMeCTUMOCTb TEXHUYECKUX CPEfCTB arek-

TpoMarHuTHas. PagnonoMexu MHgycTpuanbHble OT NPOMBILLNEHHbIX, Ha-
YYHBIX, MEAULUMHCKMX U ObIToBLIX (MTHMB) BEICOKOYACTOTHLIX YCTPONCTB.
HopMmbl 1 MeToAbI UCTIBITaHUA»

BETCTBUA CTaHO4apToOB!

- IDT — ngeHTU4YHLIe cTaHdapThl;
- MOD — moaunduunpoBaHHbIie cTaHgapThl.

* COOTBETCTBYHOLUMIA MEXTOCYLapCTBEeHHbI cTaHAapT oTCyTCTBYET. [lo ero NPUHSATUS pekoOMEHYEeTCs UCMONb3o-
BaTk NepeBOf Ha PYCCKWiA A3bIK AaHHOTO MeXAYHapOLHOro cTaHAapTa.

M pnMmedaHune — B HaCTOHLLleVI Ta6n|/|qe ncnonb3oBaHbl cnejykoune yeroBHbIE 0003Ha4YeHUs CTEMNEHN COOT-
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Bubnuorpadusa

International Electrotechnical Vocabulary (IEV) — Chapter 161: Electromagnetic compatibility.
Amendment 1 (1997), Amendment 2 (1998) (MexayHapoaHbIA 3neKTpoTEXHUYECKUIA CrioBapb.
maBa 161. SrnekTpoMarHMTHas COBMECTUMOCTL)

International Electrotechnical Vocabulary (IEV) — Chapter 441: Switchgear, controlgear and
fuses (MexayHapogHbIii aNeKTpoTexHUYecknii cnosapb. [MaBa 441. KomMyTauuoHHas annapa-
Typa, annaparypa ynpasneHusa n npefoxpaHuTenu)

Semiconductor convertors — General requirements and line commutated convertors (Mpeo6-
pasoBaTenu nonynposoaHukoBble. ObLyme TpeboBaHUA 1 NUHelHbIE KOMNeKTopHbIe npeobpa-
30BaTenu)

Measuring relays and protection equipment (Pene namepuTeneHble 1 3awuTHoe obopypoBa-
Hue)

Graphical symbols for use on equipment (O6o3Ha4eHns rpacduyeckme Ha obopyaoBaHum)

Low voltage switchgear and controlgear — Part 5-1: Control circuit devices and switching ele-
ments (AnnapaTtypa KOMMYTaLMOHHas U MeXaHU3Mbl YNpaBieHUs HU3KOBOSBTHbIE KOMMAEKT-
Hble. YacTb 5-1. YcTpoiicTBa M KOMMYTaLMOHHbIE 3reMeHThI Lienei ynpasneHus. SnektpoMe-
XaHW4eCKne yCTpoiCcTBa Lenei ynpasneHus)

Electromagnetic compatibility (EMC) — Part 2: Environment — Section 1: Description of the
environment — Electromagnetic environment for low-frequency conducted disturbances and
signaling in public power supply systems [OnekTpoMarHutHaa coeMecTumocTb (EMC). YacTtb 2:
Ycnosus okpyxatoleid cpeabl. Pasgen 1. OnucaHue ycroBuii okpyxatolleil cpefibl. SnekTpo-
MarHuTHaa obcTaHoBKa, BNUAOLLAs Ha HU3KOYACTOTHLIE NPOBOAUMbBIE MOMEXMN U NPOXOXAEHNE
CUrHasnoB B cUCTeMax KOMMYHarbHOro 3HeprocHabeHns]

Electromagnetic compatibility (EMC) — Part 3-2: Limits — Limits for harmonic current emis-
sions (equipment input current £ 16 A per phase). Amendment 1 (2008), Amendment 2 (2009)
[GnekTpomMarHuTHas coBMecTUMOCTb. YacTe 3-2. MNpegensl. MNpeaensl BIGpOCcoB Ansi CUHYCOU-
JanbHoro Toka (o6opyaoBaHne ¢ BXOAHBIM TOKOM MeHee Unu paBHeIM 16 A Ha dasy)]
Electromagnetic compatibility (EMC) — Part 4-2: Testing and measurement techniques — Elec-
trostatic discharge immunity test (nekTpoMarHutHass coBmecTuMocTb. YacTb 4-2. Metoauku
UCTbITaHWA U M3MepeHuid. MicnbiTaHne Ha HeBOCTIPUUMYMBOCTL K 3NEeKTPOCTaTUYECKOMY pas-
psaY)

Electromagnetic compatibility (EMC) — Part 4-3: Testing and measurement techniques —
Radiated radio-frequency electromagnetic field immunity test. Amendment 1 (2007), Amend-
ment 2 (2010) (BnekTpomarHuTHas COBMECTUMOCTb. YacTb 4-3. MeToauKu UCNbITaHUA U n3Me-
peHwWiA. MicnblTaHne Ha YCTOMYMBOCTb K BO3LENCTBUIO 3MEeKTPOMarHUTHOrO NONs ¢ U3ny4eHnem
Ha pajuoyacToTax)

Electromagnetic compatibility (EMC) — Part 4-4: Testing and measurement techniques — Elec-
trical fast transient/burst immunity test. Amendment 1 (2010) [SnekTpoMarHuTHaa coBMeCcTuU-
MocTb (BMC). YacTb 4-4. MeToabl UCTBITAHWUA U n3MepeHUi. UcnbiTaHWe Ha HEBOCNPUUMYM-
BOCTb K GbICTPLIM NepexoAHbIM npoLeccaM W Benieckam]

Electromagnetic compatibility (EMC) — Part 4-5: Testing and measurement techniques —
Surge immunity test (SnekTpomarHuTHas coBMecTuMoOCTb. YacTb 4-5. MeToabl UCNbITaHW U
usMepeHuit. cnelTaHne Ha yCTOMYMBOCTD K NEepeHanpsiXkeHUsIM)

Electromagnetic compatibility (EMC) — Part 4-6: Testing and measurement techniques — Im-
munity to conducted disturbances, induced by radio-frequency fields [GnekTpomarHuTHas co-
BMecTUMOCTb (BMC). YacTb 4-6. MeToAbl UCMbITAHWUA N U3MEPEHUN. YCTONYMBOCTL K KOHAYK-
TUBHBLIM NomexaM, co3fjaBaeMblM pagnmovacToTHEIMU NoNsAMU]

Electromagnetic compatibility (EMC) — Part 4-11: Testing and measurement techniques —
Voltage dips, short interruptions and voltage variations immunity test (3nekrpomarHuTHas co-
BMeCTUMOCTb. YacTb 4-11. MeToguku UCNbITaHUA U n3mepeHnii. KpaTKoBpeMeHHbIe NOHMXKe-
HUS HANPSPKEHUS), KOPOTKNE OTKITFOMEHUS)

Programmable controllers — Part 2: Equipment requirements and tests (MukpokoHTponnepbl
nporpamMmupyemble. YacTb 2. TpeboBaHUA kK 060pyAOBaHUIO N UCTBITAHMS)
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