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Mpeancnoeue

Llenw, ocHOBHLIE NPUHLMMBLI M 0BLKMe NpaBuna npoBedeHnsa paboT No MeXrocyqapCTBEHHOW cTaHgap-
Tusaumm yctaHosnedbl FOCT 1.0 «MexrocynapcTeeHHas cucTeMa cTaHaaptuaaumu. OCHOBHbBIE NMONOXKEHUA»
n FOCT 1.2 «MexrocyaapcTBeHHasa cuctema ctangapTtusauuv. CTaHaapTsl MeXrocyaapcTBeHHbIe, npaBuna
M pekoMeHZaLuKn No MexrocyaapcTBeHHON cTaHdapTusauuun. Mpaeuna paspaboTku, NPpUHATUS, 0BHOBNEHWS
M OTMEHbI»

CeeneHus o cTaHgapTe

1 MOOrOTOBNEH AkuuvoHepHbIM o6LiecTBoM «[uanekTpuyeckue kabensHble cuctembl» (AO «OKC»)

Ha OCHOBe COGCTBEHHOrO MepeBoda Ha PYCCKWA A3blK aHrMOA3bIMHOW BEepcUM cTaHgapTa, YKasaHHoro B
nyHkTe 5

2 BHECEH ®egepanbHbiM areHTCTBOM MO TEXHUYECKOMY PEryrmpoBaHUio M METPONorim

3 NMPUHAT MexrocyoapcTBeHHLIM COBETOM MO cTaHOapTU3aLUuKn, METPONorun 1 cepTudukaummn (npo-
Tokon oT 30 ceHTabpa 2021 r. Ne 143-I1)

3a NMPUHATWE NporofiocoeBanu:

KpaTkoe HaumeHoBaHUe CcTpaHbl Kog crpaHbl no CokpalgHHoe HaunMeHOBaHWe HauMoHansHoro opraHa
no MK (CO 3166) 004—97 MK (MCO 3166) 004—97 no craHgapTusayuu
ApmeHus AM 3A0 «HauuoHanbeHbIM oprad Mo craHgapTu3auuu u
MeTponoruny» Pecnybnukm ApmeHus
Benapycb BY lNocctangapT Pecnybnuvku Benapycs
KasaxcraH KZ locctanpapt Pecnybnuku KasaxctaH
Kuprunans KG Kbipreiactangapt
Poccua RU PoccraHoapt
Y3bekncTaH uz YacraHpoapT

4 TMpukasom PefepanbHOro areHTCTBa NO TEXHUYECKOMY PEerynupoBaHuio U meTposioruu oT 20 okTabps
2021 r. N2 1186-cT mexrocygapcteeHHbln ctangapTt FOCT IEC 60947-2—2021 eBeieH B AeNCTBME B KAYECTBE
HauwnoHanbHoro ctaHgapTa Poccuiickon @egepaunn ¢ 1 mapta 2022 1.

5 HacTosawwn ctaHgapT MAEHTUYEH MeXayHapogHoMy ctaHdapTy IEC 60947-2:2016 +Amd.1:2019 «An-
napaTtypa pacnpefeneHvsa W ynpaeneHnsa HU3KoBonbTHas. YacTte 2. ABTomaTudeckue BblknryaTenm» («Low-
voltage switchgear and controlgear — Part 2: Circuit-breakers», |DT), BKNtoYas U3MeHEHWUsT N TEXHUYECKYHO
nonpaeky Amd.1:2019.

MpumevaHme — T[lopAagok Hymepauuu Tabnuy, BbIMOMHEH aHanorMyHO MeXOyHapodHOMY CTaHaapTy
IEC 60947-2:2016 + Amd.1:2019.

MexaoyHapoaHbid ctaHgapT paspabortaH nogkomutetom SC 121 A «HU3koBONbTHBIE pacnpegennuTerb-
Hble YCTPOWCTBA M YCTPOWCTBA ynpaeneHusi» TexHudeckoro komuTteTta TC 121 «PacnpegenuTenbHble yCTpoi-
CTBa W YCTPOWCTBA YNpPaBneHusa U UX y3nbl HA HW3Koe HanpsxeHne» MexayHapogHOW aneKTpoTeXHUYEeCKoN
komuccuum (IEC).

Mpy NpYMEHEHWW HACTOALlero cTaHOapTa PeKoMeHOyeTCs WCMNOoMNb30BaTbk BMECTO CChIMOYHbIX
MEXAYHapOAHbIX CTAHAAPTOB COOTBETCTBYIOLLME UM MEXKIOCYLApPCTBEHHLIE CTAHA4APThI, CBEAEHMWS O KOTOPbIX
npMBeAeHbl B AOMONHUTENBHOM NpunoxeHnn JA

6 BBEJEH BIEPBbIE

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 2/190
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-60947-2-2021



https://gostexpert.ru?utm_source=pdf&utm_medium=64629
https://gostexpert.ru/gost/gost-60947-2-2021?utm_source=pdf&utm_medium=64629&utm_term=page

MOCT IEC 60947-2—2021

HHgpopmayus o eeedeHuu 8 delicmsue (npekpauwjeHuu delcmeus) Hacmosaweao cmaHdapma u uame-
HeHUl K HeMy Ha meppumopuu yKkasaHHbix ebiuie 2ocydapcme nybnukyemcs 8 ykasamensx HauuoHambHbIX
cmaHdapmos, uzdagaemsix 8 amux 2ocydapcmeax, a makxe 6 cemu MiHmepHem Ha calimax coomeemcmesy-
FOLWUX HaUyUOHaIbHbIX 0p2aHoe Mo cmaHdapmu3ayuul.

B crniyyae nepecMompa, U3MEHEHUS UnU OmMMEHbI Hacmosiuje2o cmaHdapma coomeemcmeyroLyas
uHpopmayus 6ydem onybrnukosaHa Ha ohuyuanbsHoM uHmepHem-catme MexeaocydapcmeeHHo20 cogema
no cmarndapmu3zayuu, Memponoauu u cepmudchukayuu e kamanoze «MexaocydapcmeeHHbie crmaHdapmabi»

© IEC, 2016
© OdopmneHue. ®IBY «PCT», 2021

B Poccuiickon ®enepalmn HAacTOAWMA CTAHAAPT HEe MOXKET ObiTh MOMHOCTLIO UMK
o7 YacTMYHO BOCMNPOM3BEAESH, TMPaXKMPOBaAH M pacnpocTpaHeH B KayecTee oduumansHoro
nagaHua bes paspelleHua PefepanbHOro areHTCTBa N0 TEXHUYECKOMY PerynupoBaHui

W MEeTponorum

i
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M E X I OCVYOAUPTC CTUBTETHHUB # C TAHAOAUPT

AnnapaTtypa pacnpegeneHus M ynpaBneHUA HU3KOBONbTHasA
YHacTtb 2
ABTOMATUYECKWE BbIKNKOYATENA

Low-voltage switchgear and controlgear. Part 2. Circuit-breakers

Data BeepeHuna — 2022—03—01

1 OOwwme nonoxeHun

1.1 O6nacTb NpUMeHeHUA

HacToswmn ctaHgapT pacnpocTpaHaeTcs Ha aBTOMaTUYeCKMe BbIKNHOYaTeNu, rMmaBHble KOHTaKTbl KOTO-
pbIX NpegHa3Ha4vyeHbl AnNS coeguHeHus uenen ¢ HOMUHaNbHbIM HanpshxeHnem He Bbiwe 1000 B nepemMeHHOro
Toka unu 1500 B nocTtosiHHOro TOKa, WU COAEPXWUT AononHuTenbHble TpeboBaHua ONA aBTOMaTUYECKMX
BbIKMNtOYaTENEN CO BCTPOEHHBIMW NPeaoXpaHUTENAMMU.

ABTOoMaTuuyeckme BbiknwuyaTenu ¢ HomuHanom Beiwe 1000 B, Ho He Beiwe 1500 B Takke MoryT BbiTh
npoBepeHbl MO HacTosLWeMy cTaH4apTy.

HacToAwmin cTaHaapT NpUMeHseTca Ana aBTOMaTUYeckuX BbiKMYaTenen ¢ nodbiMM HOMUHANBHLIMM
TOKamu, pasnmyHbIX KOHCTPYKLUMIA 1 cnocoboB NpyMeHeHus.

TpeboBaHusa K aBTOMATUYECKMM BbIKNKOYATENSAM, NpeaHa3Ha4YeHHbIM Takke ana obecneveHns 3awuTel
OT TOKa yTeuKun, NpuBeaeHsl B NnpunoxeHun B.

HononHuTteneHble TpeboBaHus K aBTOMAaTUYECKWM BbIKNOYATENAM C 3MEKTPOHHOW 3alWuTon OT
CBEPXTOKOB NpMBeeHbl B NpunoxeHuu F.

JdononHutensHble TpeboBaHWA K aBTOMaTMYECKMM BhIKNKOYATENAM AN CMCTEM C 3a3eMMeHUMeM Mo
nonHoMy conpoTuenenuio (IT) npuBegeHsbl B npunoxeHnn H.

TpeboBaHua W MeTOAbl WCNbITAHWA HA 3MNEKTPOMArHUTHYK COBMECTMMOCTb aBTOMATUHYECKUX
BblKNtoYaTenen NpuBeaeHbl B NPUNOXKeHUN J.

TpeboBaHUA K aBTOMaTUYECKMM BbIKMHOYATENAM, HE OTBEYAKLWUM TpeboBaHUAM 3aLMThLI OT NEPEerpyskn
no TOKY, MpUBeAeHbl B MPUMNOXeHun L.

TpeboBaHUss K MOAYMbHbIM YCTPOWCTBAM 3alUMTHOrO OTKNHOYeHUsA (0e3 BCTPOEHHOro YCTPOWCTBa
OTKIMOYEHWUS TOKa) nepeydncneHsl B npunoxeHui M.

TpeboBaHUA N METOALI MCMBITAHWIA HA 3MEKTPOMArHUTHYH COBMECTMMOCTL BCMOMOraTeNnbHbIX yCTPONCTR
BbIKMNOYATENS COoAepXaTcs B npunoxXeHun N.

TpeboeaHua M mMeToabl ONA aBTOMATMYECKUX BbIKMOYaTENEerW MNOCTOSIHHOrO ToKa MPUMEHSIEMbIX B
cdhoToanekTpuyecknx (P3IJ) yctaHOBKax NpyvBegeHbl B NpUnoxeHum P.

TpeboBaHuss U METOAbl UCMbITAHWA aBTOMATUYECKMX BblKNOYaTENen, BKNHYAWMX 3aWnTy OT TOoKa
YTEUKN C PYHKLMAMKU aBTOMaTMYECKOro NOBTOPHOMO BKIMIOYEHWA, NPpeAcTaBeHbl B Npunoxennn R.

HononHutensHble TpeboBaHMA K aBTOMaTWMYECKUM BbIKMIOYATENAM, WCMNOMNb3yeMblM B KayecTBe
nyckaTenemn Ans NpsamMoro nycka asuratenen, npueeaeHsl B IEC 60947-4-1, kOTOpbIA pacnpocTpaHseTca Ha
KOHTaKTOpbl ¥ MycKaTeny HU3KOTO HanpsiKeHWs.

TpeboBaHUA K aBTOMATWMYECKMM BLIKMYATENAM [ONS 3allMTbl 3MNEKTPOMNpOBOAKWM B 30aHMAX W
aHanornyHeix obbekTax, rge obcnyxuBaHWe ocylLlecTBnsieTca HeoOy4YeHHbIM MepcoHanom, npuBeneHbl B
cepuu ctaHgapTtoe [EC 60898.

MapaHune ochbuumnansHoe
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TpeboBaHWs K aBTOMaTUYECKUM BbikMoYaTensm ans obopynoBaHus (Hanpumep, Ans SNeKTPUHeckmnx
npubopoe) nepedncrneHsl B IEC 60934.

LdononHuTenbHble TpeboBaHWA NPeabABMNATCSA K aBTOMaTUYECKUM BbIKIIOYATENsIM, NpeHa3Ha4YeHHbIM
ONA 3alWKTel anekTpoobopyaoBaHUa cneunansHbIX YCTAHOBOK (Hanpumep, TAroBbIX, NMPOKaTHEIX CTAHOB, KO-
pabenbHLIX U T. 4.).

I punMme4vYyaHne — ABTOMaATUYECKME BbIKMOYATENN, paccmaTpmBaeMble B HactoAweM cTaHOdapTte, MOoryt BbITb
OCHalleHbI yCTpOIﬁCTBaMl"I ana aBToMaTu4eCcKoro pa3MmblKaHUA B 3apaHee onpefeneHHbIX YCNoBUAX, KpoMe neperpys3ku
Mo TOKY WU MPU NOHMXKXEeHHOM HanpsaXeHun, Takux, Hanpumep, Kak peBepcupoBaHUe MOLLHOCTU UMW TOKa. B HacToswwmin
CTaHdapT He BXOOWT NpoBepKa paGoqu XapakTepUCTWK B 3TUX 3apaHee onpefeneHHbiX yCrnoBruax.

HacToAwmwmin cTaHgapT ycTaHaBnmBaeT:
a) XapaKkTepucTUK/M aBTOMAaTUYEeCKUX BbIKMoYaTenein;
b) ycnoBus, KOTOpPbLIM OMKHLI YAOBNETBOPATL aBTOMaTUYECKME BLIKMHYATENM B OTHOLLIEHWUN:
1) paBoTocnocoGHOCTH 1 NOBEAEHUS NMPY HOPMarbHOM 3KCMnyaTauun,
2) paboTocnocoBHOCTM W MOBEAEHWS B Cry4Yae Neperpysok, KOPOTKOro 3aMblkaHWs, BKM4Yas
cornacoeaHue obcnyKuBaHus (CENeKTUBHaA M pe3epBHas sawmTa),
3) 3NeKTPON30NALNOHHBLIX CBONCTB;
C) MCNbITaHUSA, HanpaBneHHbIe Ha MPOBEePKY 3TUX YCMNOBUIA U METOOMKY NPOBEAEHWUS STUX NCMbITAHWUNA;
d) mMapKupoBKy, KOTOpasi OMmKHa ObiTk pa3MelleHa Ha annapaTtax Unu Npu ux NocTaBke;
e) JononHuTenksHele TpeGoBaHNS K aBTOMaTUYeCcKM BbIKIKoYaTenam, ycTaHaBnveaemMble B cTaHaapTax
N TEXHUYECKMX YCIIOBUSIX HA M3OENNUA KOHKPETHBIX CEPUA U TUMOB.

1.2 HopmaTuBHbIE CCbINKK

B HacTosilem cTaHgapTe MCNonb30BaHbl HOPMATUBHBLIE CCLINKWM HA crnefywliMe ctaHgapTel. Ons
OATUPOBAHHBIX CCHINOK MPUMEHSIIOT TONbKO YKa3aHHOE U3JaHUe CChLINOYHOro CTaHgapTa, Ansd HegaTMpoBaH-
HbIX — NocrneaHee U3gaHue (BKMYas Bce M3MEHEHUS).

IEC 60068-2-14, Environmental testing — Part 2-14: Tests — Test N: Change of Temperature
(McnbiTaHua Ha Bo3gelcTBME BHEWHUX hakTopoB. YacTe 2-14. Mcnbitanns. McnbitaHue N. MiameHeHve TeM-
nepaTypbl)

IEC 60068-2-30, Environmental testing — Part 2-30: Tests — Test Db: Damp heat, cyclic (12 h + 12 h
cycle) [MicnbiTaHma Ha Bo3gencTeue BHelWHUX dpakTopoB. Yacte 2-30. Ucnbitanuna. Mcneitanne Db. BnaxHoe
Tenno, unknu4deckoe (Uukn 12 4+ 12 yjj

IEC 60269-1:2006, Low-voltage fuses — Part 1: General requirements (MpegoxpaHuTenu HU3KO-
BonbTHbIE. YacTb 1. O6wme TpeboBaHus)

IEC 60364 (all parts), Low-voltage electrical installations [3nekTpoycTaHOBKM HW3KOBOMbTHbIE (BCE
yacTtu)]

IEC 60664-1:2007*, Insulation coordination for equipment within low-voltage systems — Part 1:
Principles, requirements and tests (KoopguHauusa naonaguu ons o6opyaoBaHusa B HU3KOBOMNbTHBLIX CUCTEMAX.
YacTtb 1. MNpuHUMnbl, TpeboBaHUA U UCMbITaHMSA)

IEC 60947-1:2007**, Low-voltage switchgear and controlgear — Part 1. General rules (Pacnpege-
NUTENbHOE YCTPOMCTBO HU3KOTO HanpsbkeHUs 1 pacnpegenvTenbHble yeTponctea. Hacte 1. Obwme npasuna)

IEC 60947-1:2007/M3m. 1:2010

IEC 60947-1:2007/M3m. 2:2014

IEC 60947-4-1, Low-voltage switchgear and controlgear — Part 4-1: Contactors and motor-starters —
Electromechanical contactors and motor-starters (PacnpegenuTenbHble YCTPOWCTBa HU3KOMO HaNpsiKeHUs u
pacnpegenurenbHble ycTpoicTea. YacTe 4-1. KoHTakTopbl M nycKkaTtenu gsuratenei. OnekTpoMmexaHuyeckme
KOHTaKTOpLI U NyckaTenv gBuratenei)

IEC 61000-3-2, Electromagnetic compatibility (EMC) — Part 3-2: Limits — Limits for harmonic current
emissions (equipment input current <16 A per phase) [OnekTpomarHutHasa coBMectumocTtb (3MC). Hacte 3-2.
Mpenensl. MNpegensl BLIBPOCOB rapMoOHMYECKOro ToKa (BXoOHOM Tok obopynoBaHua <16 A Ha dasy)]

* 3ameHeH Ha |[EC 60664-1:2020. OgHako ons ogHo3Ha4yHoro cobnwogeHus TpeboBaHWA HACTOSIWEro cTaHgapTa,
NpUBEASHHOTO B AaTUPOBAHHOW CChINKE, PEKOMEHOYETCH MCMOMb30BaTh TONBKO YKasaHHOE B 3TON CCbINKe U3fgaHue.

** 3ameHeH Ha [EC 60947-1:2020. OgHako gnsi ogHo3Ha4Horo cobniogernvs TpeboBaHna HacToAllero ctaHaapTa,
NpUBEeAeHHOrO B AaTUPOBaHHOW CChINKE, PEKOMEHOYETCS UCMONMb30BaTh TOMBKO YKa3aHHOE B 3TON CCbIMKe M3gaHue.

2
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IEC 61000-3-3, Electromagnetic compatibility (EMC) — Part 3-3: Limits — Limitation of voltage chang-
es, voltage fluctuations and flicker in public low-voltage supplysystems, for equipment with rated current £16 A
per phase and not subject to conditional connection [3nekTpomarHuTHasa coemecTumocTb (AMC). Yacts 3-3.
OrpaHunyeHus. OrpaHnYyeHne U3MEHEHUI HaNpsXeHUs, KonebaHuin HanpsKeHusa U MepuaHus B obLLEeCTBEH-
HbIX CUCTEMAaX HU3KOTo HanpsxeHusa onsa obopyaoBaHUs ¢ HOMUHANBHBIM TOKOM <16A Ha a3y U He NoanexuT
YCITOBHOMY COeAMNHEeHWNH0]

IEC 61000-4-2, Electromagnetic compatibility (EMC) — Part 4-2: Testing and measurement tech-
nigues — Electrostatic discharge immunity test [3nekTpomarduTtHas coBmectumocTtb (OMC). YacTe 4-2. Me-
TOAbl UCMBITAHUA U M3MepeHnii. MicnbiTaHue Ha YCTOMYMBOCTL K 3MEKTPOCTaTUYECKUM pa3psaam|

IEC 61000-4-3:2006%, Electromagnetic compatibility (EMC) — Part 4-3: Testing and measurement tech-
nigues — Radiated, radio-frequency, electromagnetic field immunity test [SnekTpomarHMTHas coBMecTUMOCTb
(OMC). Yactb 4-3. Metogbl UCTbITAHWUIA 1 M3MepeHnid. McnbiTaHne Ha YCTOMYMBOCTD K M3MYYeHWI0, pagnoYa-
CTOTaM W 3NeKTPOMarHMTHOMY MOIto]

IEC 61000-4-3:2006/M3m.1:2007

IEC 61000-4-3:2006/W13m.2:2010

IEC 61000-4-4:2012, Electromagnetic compatibility (EMC) — Part 4-4: Testing and measurement tech-
nigues — Electrical fast transient/burst immunity test [3nektpomarHutHas coBmecTumocTs (BMC). HacTts 4-4.
MeToabl UCMbITAHWI U N3MEPEHMIA. VICMblTaHWe Ha YCTONYMBOCTb K BbICTPLIM 3MEKTPUHECKUM NEepPexogHbIM
npoLeccam 1 NOMexoyCTONYUBOCTH]

IEC 61000-4-5:2014, Electromagnetic compatibility (EMC) — Part 4-5: Testing and measurement tech-
nigues — Surge immunity test [OnekTpomarHuTHas coemectumocTb (3MC). YacTe 4-5. MeToabl ucneitaHuia
M uaMepeHun. McnbiTaHne Ha YCTOMYNBOCTL K CKa4YKaM HanpsxeHus |

IEC 61000-4-6:2013, Electromagnetic compatibility (EMC) — Part 4-6: Testing and measurement
techniques — Immunity to conducted disturbances, induced by radio frequency fields [3nekTpomarHuTHas
coBmectTumocTb (OMC). Hactb 4-6. MeTogbl NCMbITAHMIA U U3MEPEHNIA. YCTOMYUBOCTL K KOHAYKTUBHBLIM NO-
MexXaM, Bbl3BaHHbIM Paan0YacTOTHLIMU NOMSMMU]

IEC 61000-4-11, Electromagnetic compatibility (EMC) — Part 4-11: Testing and measurement tech-
nigues — Voltage dips, short interruptions and voltage variations immunity tests [OnekTpomarHuTHas
coBmecTuMocTb (3MC). Yacte 4-11. MeTogkl ncnbiTaHWA U M3amMepeHuin. cnbiTaHnsa Ha NpoBankl Hanpsxe-
HWUS, KOPOTKWE NepepbiBbl U U3MEHEHUS HaNPsXKeHWs)

IEC 61140, Protection against electric shock — Common aspects for installation and equipment (3awmTa
OT MOopaXkeHUs! anekTpu4eckum TokoM. OBLMe acnekTsl yCTaHOBKM M 0BopynoBaHus)

IEC 62475:2010, High-current test techniques — Definitions and requirements for test currents and
measuring systems (MeTogbl UCMLITAHUIA HA cunbHLIE TOKU. OnNpeneneHns U TpeboBaHUsA K UCMbITaTeNbHLIM
TOKaM ¥ N3MEPUTENBHLIM CMCTEMAaM)

CISPR 11, Industrial, scientific and medical equipment — Radio-frequency disturbance character-
istics — Limits and methods of measurement (MpombllwneHHoe, Hay4YHoe U MeguuMHCcKoe obopygoBaHue.
XapaKTepWUCTUKN 3NEeKTPOMarHMTHbIX pagnuoYacToTHeIX nomex. [pegensl  MeTodbl u3mMepeHns)

CISPR 22, Information technology equipment — Radio disturbance characteristics — Limits and meth-
ods of measurement (OBopygoBaHne MHHOPMALMOHHLIX TEXHOMNOIMA. XapakTepucTuku paguonomex. Hopmel
¥ MeToAbl U3MEPEHUIA)

2 TepMmuHbI 1 onpegeneHus

B HacTosilLeM cTaHgapTe NPUMEHSIIOT TEPMKMHBI M ONpefeneHuns, yctaHoBneHHole B IEC 60947-1, a Tak-
Xe crefyLne TEpMUHBI C COOTBETCTBYOLWMMU onpegeneHnsamu:

2.1 aBTOMaTu4YeckMi BblKNtoyaTensb (circuit-breaker). KoHTakTHoe KOMMYyTaLMOHHOE YCTPOMCTBO,
cnocobHoe BKNK4YATb, MPOBOOWTL W OTKMOYATh SMNEKTPUYEecKUe TOKM Mpu  HOPMAaIbHbLIX  YCITOBUSAX
3NEeKTPUYECKON LeMnu, a TakkKe BKMOYaTb, MPOBOOUTL B TEYEHUE YCTAHOBIMEHHOINO BPEMEHW W OTKMKYaThb
3NEeKTPUYECKNE TOKN Npu onpeaereHHbIX aHOpManbHbIX YCIOBUSIX 3MEKTPUYECKON Lenu, TakuxX Kak KOpoTKoe
3aMblKaHKe.

[IEC 60050-441:1984, 441-14-20]

* 3ameHeH Ha IEC 61000-4-3:2020. OgHako ans ogHo3Ha4yHoro cobniogeHns TpeboBaHMa HAaCcTOALLEro cTaHaapTa,
NpUBEOEHHOTO B AATMPOBAHHON CChINKE, PEKOMEHAYETCA UCMONL30BaTh TOMNLKO YKa3aHHOE B 3TOW CChINKE U3gaHue.
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2.1.1 Tunopasmep (frame size): TepmuH, 0B03HaYaKLWWA TPYNNy aBTOMaTUYECKUX BbIKNOYaTenen,
BHELUHVE (hM3NYecKne pasmepbl KOTOPLIX ABMASIOTCS 0B MMM ANS gUanas3oHa HOMUHAaMbHbIX TOKOB.

MpumeyvaHna

1 Tunopasmep Bbipa)kaeTcs B amnepax U COOTBETCTBYET HaubonbLemMy HOMUHANBHOMY TOKY rpynnbl.
2 B npepenax Tunopazmepa LWMpUHa MOXEeT pasnuyaTbCs COrnMacHo KONMYEeCTBY MOMHCoB.

3 9710 onpepeneHve He Noapas3yMeBaeT CTaHAAPTU30BaHHLIX rabapuToB.

2.1.2 KOHCTPYKTUBHLIe paznuyusa (construction break): 3HauvTenbHas pasHMLa B KOHCTPYKLUU
MeXO4y aBTOMaTUYeCKUMK BbIKMYaTensMuM AaHHOro TunopasMepa, Tpebyrlasa npoBegeHs 4ONONHUTENb-
HOro TUMOBOTO UCMBLITAHWSA.

2.2 aBTOMaTM4YECKUA BbIKNOYaTeNb CO BCTPOEHHbLIMM NMNaBKMMU npefoxpaHutensamu (integrally
fused circuit-breaker): KomBuvHaunsa B ogHOM yCTPOWCTBE aBTOMATMYECKOrO BbIKMOYATENs W NpefoxpaHu-
Tenewn, B KOTOPOW NocneaoBaTensHoO ¢ KaxdbIM NONOCOM aBTOMaTUYECKOTO BhIKMOYaTENs, NpeaHasHa4yeHHbIM
AN npucoefuHeHus K hasHOMY NPOBOSHWKY, YCTaHOBMNEH OOWMH NNaBKUA NpefoXpaHuTens.

[[EC 60050-441:1984, 441-14-22]

2.3 ToKoOrpaHM4YMBaKLUIK aBTOMaTU4YECKUIA BeIKNMoYaTens (current-limiting circuit-breaker): AsToma-
TUYECKWA BbIKMKOYaTENb, KOTOPLIA B Mpedenax 3agaHHOro AvanasoHa Toka npedoTBpaliaeTr OOCTYDKEeHWe
CKBO3HbIM TOKOM OXWA3EMOr0 NMMKOBOTO 3HAYEHUS M KOTOPbIN OrpaHNYMBaET CKBO3HYI0 aHepruio (12f) sHave-
HUEM, MEHBLLMM, YEM CKBO3HAasA 3HEpPrusa BOSHbI NONyNepuoaa CUMMMEeTPUYHOTO 0X1MaaemMoro Toka.

MpumeyvaHus

1 Ccbinka geicTByeT B OTHOLUEHUW CUMMETPUYHOTO M aCMMMETPUYHOIO OXMAaEeMOro NMUKOBOTO 3HAYEHMSA CKBO3HOTO
TOKa.

2 CKBO3HOM TOK Has3blBalOT TakKe TOKOM OTceYkM (cMm. MexaoyHapoaHblil 3nekTpoTeEXHUYECKUIA CrnoBapb,
IEV 441-17-2).

3 Mogenwu ong rpauyeckoro NpeacTaBNeHUs XapakTEPUCTMKM MPOMYCKAeEMOro TOKa U XapakTepUCTUKU CKBO3HOM
3Hepruy npeacTaeneHbl Ha pucyHkax K.2—K.5, a npumMepbl NnpuMeHeHns Mmogenei — Ha pucyHkax K.6 n K.7.

2.4 cbeMHbLIW aBTOMaTU4YeCKUW BbiKNwuaTensb (plug-in circuit-breaker): ABTomaTuyeckuin BbikmMto-
Yyaresib, OCHALLEHHbLIA B [OMOMHEeHWe K MNpepbiBalLlnM KOHTAKTamM KOMMMEeKTOM KOHTaKTOB, KOTOpble
NO3BONAKT CHATME aBTOMATUYECKOTO BbIKNOYaTens.

I pupMmedHaHne — HEKOTOFJI:IE dBTOMaTtu4eCckne BbliKNw4atenn Mmoryt MMeTb CBEMHBIN TUN TONBKO HA CTOpPOHE
JIMHWK C BbIBOOAMW Harpy3ku, Kak npasBuio, nogxoadalwnMimnM Ana coeguHeHmna anekTponpoBoaoBs.

2.5 BbIABUXHOW aBTOMAaTW4YecKUi BhiKN4aTenb (withdrawable circuit-breaker): AsTomaTnyeckuni
BblKMOYaTenb, B [OMNOSIHEHWEe K MNpepbiBalWMM KOHTaKTam OCHAaLLEeHHbIA KOMMIIEKTOM W30MUPYoLWUX
KOHTaKTOB, KOTOPLIE MO3BOMNSAIOT U3BMNEKaTb aBTOMaTUYECKUIA BbIKITIOYATENb U3 FMaBHOW LIEnn U B BbIABMXKHOM
NMoMNoXeHWM JOCTUraTh M3CMMUPYIOLLEro NPpoMeXXyTKa B COOTBETCTBUM C 3afaHHbIMKU TpeboBaHuaMN.

2.6 aBTOMaTU4YeCcKUA BblKNO4YaTenb B nutom kopnyce (moulded-case circuit-breaker): Astoma-
TUYECKUM BbIKNOYaTENb C OMOPHbLIM KOPMYyCOM WM3 MUTOr0 M3OMNAUMOHHOrO MaTepuana, npefcTaBnaoLLnMm
HeoTbeMIeMyH 4acTb aBTOMaTUYECKOro BblknoyaTens.

[I[EC 60050-441:1984, 441-14-24]

2.7 BO3AYWHbLIA aBTOMaTU4YecKUW BbIKNOYaTenb (air circuit-breaker): ABTOMaTWUYECKUIA BbIKMHO-
Yyarenb, B KOTOPOM KOHTaKTbl Pa3mbIKalOTCs W 3aMblKaloTCA B BO3AYyXe Npyv aTMOCHepHOM AaBreHuu.

[[EC 60050-441:1984, 441-14-27]

2.8 BaKyyMHbI aBTOMaTU4eCKUI BbIKNtovaTenb (vacuum circuit-breaker): ABTomaTnyeckunii Bblkmto-
4yaTenb, B KOTOPOM KOHTaKTbl pa3MbIKaloTCA 1 3aMblkatoTcst B 060/104Ke C BbICOKMM BaKyyMOM.

[I[EC 60050-441:1984, 441-14-29]

2.9 rasoBblil aBTOMAaTU4YECKUIA BbIKNKOYaTenb (gas circuit-breaker): ABTOMaTWUYECKWIA BbIKITIOYaTENb,
B KOTOPOM KOHTaKTbl pa3MblKaloTCA W 3aMblKalTCs B ra3e, Kpome Bo3ayxa, ¢ atmocdepHbim unu Honee Bbi-
COKUM [aBneHnem.

2.10 pacuenuTenb no TOKY BKnw4eHuUA (making-current release): PacuenuTenb, MO3BOMSHLNA
pa3MblkaTb CUIOBbIE KOHTAKTbl aBTOMaTUYECKOTO BbiKMoYaTens 6e3 3agaHHoW 3aJepXky Bo BpeMs 4eNCcTBUA
3aMbIKaHWUA, ecriv TOK BKIIOMEHWS MpeBbIlaeT 3a4aHHOoe 3HayeHue, W KOTopbid ocTaeTca HedYHKLMOHK-
pyloLWKM, KOraa aBToMaTUYECKUIA BbIKMOYaTelb HAXOAUTCH B 3aMKHYTOM MONOMXKEHNHN.

2.11 pacuenuTenb KOPOTKOro 3amblikaHuA (short-circuit release). Pacuenutens makcumanbHOro
TOKa, NpefHa3HavYeHHbIN AN 3aWnThl OT KOPOTKUX 3aMblKaHURA.

4
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2.12 pacuenuTenb 3alWKWTbl OT KOPOTKOTO 3aMbIKaHMA C KpaTKOBpPeMeHHOW 3aaepxKon (short-time
delay short-circuit release): Pacuenutens MakcMMansHOro Toka, NpedHa3HadeHHbld Ons cpabaTbiBaHus B
KOHLIe KpaTKOBPEMEHHOW 3aaepHKU.

2.13 aBapuiHbIA BbiKnw4aTtens (alarm switch): BcnomoratenbHeIA BblKNoYaTenb, cpabaTtbiBatowmii
TOMBKO NPW pacLenrieHn aBToMaTUYeCcKoro BeIKNioYaTens, ¢ KOTOpbIM OH CBS3aH.

2.14 aBTOMaTU4YeCcKWUN BbIKMKOYaTeNnb C YCTPOWCTBOM GNOKMPOBKU 3ambikaHMA (circuit-breaker
with lock-out device preventing closing): ABTOMaTM4YeCKWIA BbIKNOYATEMND, B KOTOPOM KaXKAbIA U3 MOABMKHbIX
KOHTAKTOB AOCTATOMHO 3alMLIEH OT 3aMblKaHWsA AMS TOro, 4Tobbl NPoBOAMTL TOK, €CIM MHULMUpyeTcs
KOMaHOa 3aMblKaHWs B TO BpeMsl, Korfa coOXpaHsTes 3apaHee onpeferneHHbie YCnoBus.

2.15 oTkniovawwasn [Bknovarowan] cnoco6HOCTE aBTOMaTU4ECKOro BbIKNOYaTens npyM Kopot-
KOM 3amMbikaHum [short-circuit breaking (making) capacity]: OTkniovatowas (BkniovarwLasi) cnocobHoCcTb,
ANS KOTOPOW NpeanvcaHHeIe YCNoBUSA BKITHOYALOT B cebs KOpoTKoe 3aMblKaHve Ha BbiIBOAAaX KOMMYTaLUWOHHOTO
yCTpoOWcTBa.

2.15.1 npepenbHas OTKN4YaKLWaA cNocob6HOCTL NPU KOPOTKOM 3aMmblkaHuM (ultimate short-cir-
cuit breaking capaciti): OTkmouarowaa cnocobHOCTh, ONS KOTOPOW 3adaHHble YCNOBUSA B COOTBETCTBUMU C
nNpeAnncaHHoOM MocneaoBaTeNnbHOCTLI0 UCMbITAHWA He BKMoYalT B cebs cnocobHOCTe aBTOMaTWYEeCKOro
BbIKIIOYaTENA NPOBOANTE HOMUHAMbBHbIN TOK HENPEepPbIBHO.

2.15.2 pabo4ana oTknw4YarwWwaa cnocobHOCTb NpWM KOPOTKOM 3aMblKaHWM (service short-cir-
cuit breaking capaciti): OTkniouyarLwasa cnocobHOCTL, ANA KOTOPOW 3afaHHble YCNOBUSA B COOTBETCTBUMM
C MpepnncaHHoON MOCNeAoBaTENbHOCTBIO WCMBITAHWIA BKMAKWHYaT B ceba cnocobHOCTe aBTOMaTUYecKoro
BbIKMOYaTENSA NPOBOAUTE HOMUHAMEBHLIA TOK HENPEPLIBHO.

2.16 BpemMa pa3mbikaHuA (opening time): MHTepean BpemeHM Mexay 3afaHHbIM MOMEHTOM
MHULIMMPOBAaHWSA pasMblKaHUA 1 TEM MOMEHTOM, KOraa AyroBble KOHTaKTbl pasaenunucb BO BCeX NoOSocax.

M puMmedaHUue 1 — [na eeiknw4yaTensa npAamMoro [EeWCTBUA Ha4anbHbIM MOMEHTOM BpeMeHU pa3MblKaHUA ABMNA-
€TCs HadanbHbIA MOMEHT MOSBNEHUA TOKa 4OCTaTOMHO CUITbHOTO, YTOOLI Bbi3BaTh CpaﬁaTblBaHMe BbIKNKO4aTenNA; AnA Bbl-
Knw4arensd, ynpaBsnAaemMoro MICTO4HMKOM 3HEPTK nobon CtZ)O[:)I\.‘H:;f1 Ha4YanbHbIM MOMEHTOM BpeEMEHW pa3mMblKaHWA CNYXKUT
MOMEHT noga4u unuv npekpaweHma nogavyu aHeprvy aTtoro UCTOYHUKa Ha OTKITIOYAIOLLNA pacuennTenb.

n punMmeyaHune 2 — B oTHoWweHWM BhIKNKOYATENEN BpeM#A pasmMmbiKaHMA 4YaCTo MMEHYIOT ANUTENbHOCTBIO OTKITHO-
HYEHNA, XOTA ONWUTEINTbHOCTb OTKMHYEHWA BKNKOYAET NPOMEXKYTOK BPEMEHW OT MOMEHTa pa3MblKaHWA KOHTaKTOB OO0 TOro
MOMEHTA, KOra KoMmaHaa Ha pa3MblKaHME KOHTaKTOB CTaHOBWUTCA Heoﬁpammoﬁ.

2.17 KoopAaMHaUMA 3alWKUTbl OT Nneperpy3kmn no Toky (over-current protective coordination)

2.17.1 ceneKTUBHOCTbL 3alWUTbl NO cBepxTokam (over-current selectivity): KoopauHauua pabouux
XapaKTepucTuK OBYX WM HECKONbKUX YCTPOWCTB AMNA 3aliMThl OT CBEPXTOKOB C TakMM pacyeToM, YTobbl B
crny4yae BO3HWKHOBEHWSA CBEPXTOKOB B Npefenax ykasaHHOro AuanasoHa cpabaTbiBano TONbKO YyCTPOWCTBO,
npeAHa3sHa4yeHHoe A4S ONepuMpoBaHus B AaHHOM AnanasoHe, a Apyrue He cpabaTeiBanu.

2.17.2 obwana cenekTuBHoCcThb (total selectivity): CenekTMBHOCTEL 3alUThI OT MEPErPY3KM MO TOKY,
KOrga Npw Hanu4Mm AByXx NocnefoBaTenbHbIX NPegoXpaHUTerbHbIX YCTPOWCTB 3aLUThl OT Meperpy3ku no ToKy
npefoXpaHuTensHoe YCTPOMCTBO Ha CTOPOHE Harpy3ky OCYLLEeCTBMSeT 3aliuTy, He Bbi3biBas cpabaTkiBaHus
BTOPOTO NpedoXpaHUTensHOro yCTpoMCTEa.

2.17.3 yacTuuyHas cenekTUBHOCTb (partial selectivity): CenekTMBHOCTL 3aWwMTbl OT MEPEerpyskd no
TOKY, KOrda MpW Hanuyuu OByX NocrnegoBaTenbHbIX NPedoXpaHuTenbHbIX YCTPOWCTE 3aLUUThl OT Neperpysku
No TOKY NpefoXpaHuMTeNsLHOe YCTPONCTBO Ha CTOPOHE Harpy3ku OCyLUecTBASeT 3aluTy 40 3a4aHHOIo YPOBHS
neperpyskv no TOKy, He Bbi3blBasi cpabaTbiBaHMsA BTOPOro NpefoxpaHMTenbHOro yCTponcTea.

2.17.4 npepenbHbi Tok cenektuBHocTn I (selectivity limit current /). Tekywasa koopawHata
nepeceveHnsa Mexay o0Lle BpeEMEHHON XapakTepUCTUKOM TOKa 3aLLUMTHOIO YCTPOWNCTBA Ha CTOPOHE Harpysku
W NpenBapuUTENbHOA AYron (4NA NpefoxpaHuTenen) WNu OTKMNYaWen (Ans aBTOMaTUYECKUX BbIKMHOYa-
Tenew) BpeEMEHHO-TOKOBOW XapaKkTepUCTUKON APYroro 3allUTHOro yCTPONCTRa.

MpumeyaHune—lpedensHbli TOK W30MpaTernbHOCTK (CM. pUcYHOK A.1) npeacTasnseT cobol npedensHoe 3Ha-
YeHue ToKa:

- HUXe KOTOPOro MpW Hanuyuy OBYX NocrefoBaTenbHbIX NpeaoXpaHuTenbHbIX YCTPONCTB 3alluThbl OT Neperpysku
No TOKY NpefoxpaHuTensHOe YCTPOMNCTBO Ha CTOPOHE Harpy3kv CBOEBPEMEHHO 3aBepLuaeT cBoe AeNCTBUE pa3mblKaHus,
4106kl NPeoTBPaTUTL BbINONHEHWE BTOPLIM NPegoXpaHUTENbHBIM YCTPOWCTBOM CBOEMO AEWCTBUSA, T. €. CENEKTUBHOCTE
obecneunBaeTcs;

- BblLUE KOTOPOro MpW Hanuyuu ABYX NocrnenoBaTenksHbIX NPeAoXPaHUTENbHBIX YCTPONCTB 3aluMThl OT NEPErpy3kv
no TOKy NpedoxpaHuTenbHOe YCTPOWUCTBO Ha CTOPOHE Harpyskv He MOMEeT CBOEBPeMEHHO 3aBeplLuWTe CBOE OeWCTBUEe
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pasmMblkaHus, YToOblI NPedoTBPaTUTh BLINOMHEHWE BTOPLIM NpeaoXpaHUTensHbIM YCTPOMCTBOM CBOEro OeWCTBKUSA, T. €.
CeneKkTMBHOCTb He obecneunBaeTcs.

2.17.5 TOK KoopauHauuu IB (take-over current IB): KoopauHaTta Toka B TOYKE MepeceqyeHus mexay
BPEMSATOKOBBIMW XapaKTepucTMKammn ABYX YCTPOWCTB 3alUMThl OT CBEpPXToKa

MprumeyaHme 1 — 370 OTHOCUTCA K ABYM NocrnedoBaTensHbIM NPegoXpaHMTensHeIM YCTPOWCTBAaM 3aLliMThl OT
neperpyskn nNo Toky co BpemeHeM cpabaTeiBaHug, KoTopoe Gonee unu pasHo 0,05 c. [Ia nocnenoBaTenbHbIX YCTPOWA-
CTBa 3alUWTbl OT Meperpy3ku no TOKy co BpeMeHem cpabaTtbiBaHnsa Menee 0,05 ¢ cunTaroTcs coefMHEHWEM COrMacHo
npUNoXeHuto A.

2.18 xapakTepuctuka /2t aBTomaTUueckoro Bbikntouatens (/2t characteristic of a circuit-breaker):
Wudhopmauwms (kak npaewno, B BUAE KPUBOR), NpeAcTaBNeHHas MakcMManbHbIMW MO BPEMEHN OTKMYEeHUA
aHaveHnaMu [t kak (YHKUNS 3HAYEHUS OXMOAEMOro Toka (OedCTBylllee 3HAYeHMe CUMMETPUYHON
COCTaBMAKWLEN ANS NEepeMEeHHOro TOKa) OT MWKOBOrO 3HAYEHWSA OXWOAEeMOro Toka, YAOBMEeTBOPSHLLErO
HOMWMHaNeHOW HanbornbLUel oTKMoYakLWein cnocobHOCTY U COOTBETCTBYHOLLEMY HaMpPKEHWH0.

2.19 Bpemsa Bo3BpaTa B McXogHoe nonoxeHwe (resetting time): Bpema, uctekawlee mexay
pacuenfsieHMeM aBTOMaTM4YecKOro BbIKMYaTens B pe3ynbTaTe Meperpy3km Mo TOKy W Nocrnegylownm
OOCTVXEHWEM YCINOBUS, KOTAa OH CHOBA MOXET 3aMKHYThLCH.

2.20 yctaBka HOMMHaNbLHOro MrHOBEHHOTO TOKa KOPOTKOro 3ambikaHusa I; (rated instantaneous
short-circuit current setting): HomuHanbHoe 3HadeHue Toka, Bbi3biBawLlero cpabaTeiBaHne pacuenutens 6es
LeneBon 3a4epXKu BpEMEHMW.

2.21 yctaBka no Toky neperpysku I, (overload current setting): YctaBka no Toky perynupyemoro
pacuenuTens neperpyaku.

MpumedvaHue — B cnyyae Heperynupyemoro pacuenutens neperpysku AaHHOe 3Ha4YeHWe PaBHO 3HAYEHUIo
HOMWHaneHOro Toka /.

2.22 nporpaMmmMmupyembii nornvyeckud KoHtponnep; PLC (programmable logic controller, PLC):
LincbpoBan anekTpoHHast cucTema, npegHasHavyeHHas Ans npMMeHeHust B NpoMbllLNeHHOM 06opyaoBaHuu,
KoTopas UCrnonb3yeT NMporpaMMUpyemMyto NaMaTb AnS BHYTPEHHEro XpaHeHWsl OpUeHTUPOBAaHHbLIX Ha Monb-
30BaTens KoMaH, C LeNbl OCYLLecTBIeHUs onpefeneHHbIX yHKUMA, Hanpumep: NMornYeckux yHKLUA
YCTaHOBMNEHUa MOCnefoBaTenbHOCTA, COrNacoBaHMsa Mo BPeMeHW, BLIYUCIUTENbHLIX U apudMeTUYeckmx
hyHKUMIA, hYHKUWIA ynpaBneHusa NocpeacTBOM LM POBLIX UMY aHaNOoroBbiX BBOLOB M BLIBOLOB B PA3fUYHbIX
TUNax MaluH Unu npoueccoe. Kpome Toro, U nporpaMmmMUpyeMblid MOTMYECKUIA KOHTROMMNED, U CBS3aHHbIE C
HUM nepucepuitHblie YCTPoNCTBa, padpaboTaHHbie TakuM 06pa3oM, YToBbLI MX MOXKHO BbINO BCTPOUTL B NPO-
MbILINEHHYH CUCTEMY YNpaBneHusa 1 YToObl UX UCMONb30BaHNE NPU BbINMOMHEHUW YCTAHOBMEHHBLIX (OYHKLWIA
BbINO AOCTYMHBIM.

3 Knaccudmkaumsa

ABTOMAaTUYECKWE BbIKNIOYATENN KNACCUDULUPYIOT:

3.1 Mo kaTeropun cenekTMBHoCcTM — A unu B (cm. 4.4).
3.2 o cpene, B KOTOPOW NPOUCXOOUT OTKIMHOYEHWE, HANPUMEP:
- BO3QYLUHbIA BEIKNIOYATEN;

- BaKyyMHbIN BbIKMHOYaTE b;

- ra30BbIN BbIKMHYaTEMb.

3.3 [Mo KOHCTpYKUUKW, Hanpumep:

- OTKPbITOW KOHCTPYKLUMWK;

- B 0bonouyke.

3.4 Tlo cnocoby ynpaeneHus:

- C 32BUCUMBbIM PYYHbLIM YNpaBreHuem;

- HE3aBUCUMbIM pY4YHbLIM YNpaBneHuem;

- 32aBUCUMbIM yrpaBreHUeM OT UCTOHHUKA SHEPTUN;

- HE3aBUCUMBIM YNPaBMNEHWEM OT UCTOYHMKA SHEPIUW;

- HAKOMUTENeM SHEpPTUK.

3.5 Mo NpuUrogHOCTK K padbeUHEHUIO:

- NPUrOaHbIE;

- HEMPUrOZHLIE.
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3.6 o BO3MOXHOCTW OBCIYXUBaHMWS:

- obcnyxmBaembie;

- HeoBcnyXXMBaeMble.

3.7 Mo cnocoby MoHTaxa:

- CTaUMOHapHbIE;

- CbEMHbIE;

- BblABWXHbIE.

3.8 Mo cTeneHu zawnTel, obecnevnsaemon obonoykoin (cM. IEC 60947-1:2007, nyHkT 7.1.12).

4 XapakTepuUCTUKM aBTOMaTU4YeCKUX BbIKNOYaTeneun

4.1 lMNMepe4yeHb XapakTepUCTUK

XapakTepuCTUKK BbIKMoYaTenen OMkHbI ObiTh YKa3aHbl B CriedylLWwmnx nokasatensx B 3aBUCUMOCTU OT
NMPUMEHEHNS:

- TMN BbiKNtoyaTens (cMm. 4.2);

- HOMWHAMNbHbIE W NPeAeNbHble 3HAYEHWUA NapaMeTpoB rMaBHol uenu (cMm. 4.3);

- KaTeropuu cenekTMBHocTu (cMm. 4.4);

- uenu ynpaenenus (cm. 4.5);

- BcnomorartesnbHele uenu (cMm. 4.6);

- pacuenutenu (cm. 4.7);

- BCTPOEHHbIE MMaBkue MpefoXpaHUTenu (BbIKNoYaTenu CO BCTPOEHHbIMK MIaBKUMKU NpedoxpaHuTe-
namu) (cm. 4.8).

4.2 Tun aBToMaTU4eCcKoOro BblKnw4varens

HeoBxoaumMo ykasaTb:

- KONMUYeCcTBO MNOMCoB;

- pod Toka (NepeMeHHbIA UMK NOCTOAHHLIA) U, B CMy4Yae NepeMeHHoro, Konn4ecTso ¢as M HOMMHAMb-
HYIO Y4acToTy.

4.3 HoMMHanbHbIe K npepenbHble 3HAYeHWUA NapamMeTpoB rmaBHOM Uenu

4.3.1 Obwme TpeboBaHus

HomuHanbHble 3Ha4YeHUs XapakTePUCTUK aBTOMATWYECKOrO BbIKMOYATENS AOMKHbLI OblTe yKasaHbl B
cooTBeTCcTBUM C 4.3.2—4.4, ogHako He 06s3aTenbHO ONpPeaensTh BCe NepeynCrieHHbIE HOMUHAMbHbIE 3HAYe-
HUS.

4.3.2 HoMuHanbHbIe HanpsXXeHUsA

4.3.2.1 HomuHanbHoe pabovee HanpsikeHune U,

B cootBetctBuu ¢ IEC 60947-1:2007 (nyHkT 4.3.1.1) co cnegyowmnmm JONONHEHUSIMUA.

ABTOMaTUYECKUE BLIKIIOYATENM NO NepeYncneHmnio a) npumedanus 2 (IEC 60947-1: 2007).

U, obbluHO onpeaensioT Kak HanpsxeHne mexay dasamu.

MpumedvaHune 1 — B Kanage n CLUA HomuHanbHoe pabodee HanpseHue U, onpefensioT CreayoLliuM
obpasom:

a) HanpsbkeHwe Mexay dazaMm 1 3eMnell BMecTe C HanpsikeHuem mexay dasamu (Hanpumep, 277/480 B) ons
TpexdasHblX YeTbIPEeXMPOBOAHLIX HENTParbHbIX CUCTEM C 3a3eMIeHNeM;

b) HanpsikeHue mexay dpazamm (Hanpumep, 480 B ana TpexdraaHbix TpexnpoBoAHbIX cucTeM Be3 3aszeMneHnsa unm
C 3a3eMMNeHneM no NONHOMY CONPOTUBMEHUIO).

ABTOMaTUYECKME BbIKIKOYATENU — ANsl cucTeM Be3 3azeMneHnsa Unu Anst CUCTEM C 3a3eMIeHMeM Mo
nonHomy conpoTusnenuto (IT) TpebyoT NnpoBeAeHWUA AONONHUTENbLHbLIX UCMbITAHWIA COrMacHO NPUMNoXeHuo H.

ABTOMaTUYECKME BbIKNIOHATENWM — NO Nepevvcnenunio b) npumeyanua 2 (IEC 60947-1:2007).

Ona atux BblkNovaTeneid HeobxoAuMO npoBeAeHWe [OOMONHWTENbHBIX WCMbITAHWA  COrMacHo
npunoxexHuto C.

HanpsxeHne U, OomkHO ObiTb onpederieHo Kak HanpsbkeHwe mexay asamu, nepen KOTOpbIMM
cTaBuTCH Bykea «C».

MpumevaHune 2 — B cootBetcTBMM C cywecTByOWwen npakTukon B Kanage n CLUA aBTomaTnyeckne BbIKMO-
yatenu no nepeuyncrneHuno b) npumedarus 2 (IEC 60947-1:2007) o6o3Ha4atoTCH TONbKO HanpsiKeHUWeM Mexay asamu.
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4.3.2.2 HomuHanbHoe HanpshkeHve usonauwm U,

B cooteeTcTBUM c IEC 60947-1:2007 (nyHKT 4.3.1.2).

4.3.2.3 HomuHanbHoOe MMNynbCHOE BbiAEpXMBaeMoe Hanps eHue Uimp

B cooteeTcTBUM ¢ IEC 60947-1:2007 (nyHKT 4.3.1.3).

4.3.3 Tokn

4.3.3.1 YCNoBHbIN TENOBON TOK HA OTKPLITOM BO3AyXe Iy,

B cootBeTctBUM ¢ IEC 60947-1:2007 (nyHkT 4.3.2.1).

4.3.3.2 YCnoBHbIN TENIOBON TOK B 060mMoYke [y

B cootBeTctBUM ¢ IEC 60947-1:2007 (4.3.2.2).

4.3.3.3 HomuHanbHbIN TOK /)

Ons  aBTOMAaTMYECKMX  BbIKNOYATENEW  HOMWMHamnbHbIM  SABMSETCH  HENpPepbiBHbIA  TOK [
(cm. IEC 60947-1:2007, nyHKT 4.3.2.4), paBHbIA YCNIOBHOMY TEMNIOBOMY TOKY Ha OTKPBITOM BO3AYyXe [y .

4.3.3.4 HomuHanbHbIA TOK YeTbIPEXNOMIOCHBIX aBTOMaTUYECKUX BblKMoYaTenemn

B cooteeTcTBUM ¢ IEC 60947-1:2007 (nyHKT 7.1.9).

4.3.4 HomunHanbHana yacToTa

B cooteeTcTBUM ¢ IEC 60947-1:2007 (nyHKT 4.3.3).

4.3.5 HoMmuHanbHbIA peXuUM 3KcnnyaTauuu

HopmanbHbIMKU CHATAT HOMUHATNbHBIE PEXMMbI B COOTBETCTBUM:

- ¢ |IEC 60947-1:2007 (nyHkT 4.3.4.1);

- |IEC 60947-1:2007 (nyHkT 4.3.4.2).

4.3.6 XapaKTepUCcTUKU KOPOTKOIro 3aMbiKaHUSA

4.3.6.1 HomuHanbHas Bknovawwas cnocobHOCTb Npy KOPOTKOM 3aMblKaHuM /

HomuHanbHas BkMYatoLwasa cnocobHOCTL aBTOMaTMYECKOrO BhIKMIOYATENS NPU KOPOTKOM 3aMblKaHUK
npeacraensaeT coboil 3HavYeHue BKITYaKLWwen cnocobHOCTW NpYM KOPOTKOM 3aMbIKaHWUMW, YCTAHOBNEHHOEe Ans
OAHHOro aBTOMATUYECKOTO BLIKMOYATENS U3rOTOBMTENEM MPU HOMUHANbLHOM pabovemM HanpsKeHuu, YactoTe
W Npu onpegeneHHoM Ko @uLMeHTe MOLLHOCTM AN NEPEMEHHOTO TOKa UMY NPU NOCTOAHHOW BpeMeHW AN
NocToAHHOro Toka. OHa BhipaXaeTcsl MakCUMarbHbIM OXWAAEMbLIM 3HaYeHMeM MUKOBOro TOKA.

[Ons nepemMeHHOro ToKka HOMWHanbHas BKMOYawlWada cnocobHOCTbL aBTOMATWMYECKOrO BbIKMKYaTenNs
NpW KOPOTKOM 3aMblkaHWW OOMKHa ObiTb HE MeHee, YeM ero HOMWHanbHas npefenbHas OTKMYarLas
CrMoCOBHOCTbL MPY KOPOTKOM 3aMbIKaHWUW, YMHOXXeHHasA Ha koaprumeHT n cornacHo Tabnuue 2 (cm. 4.3.6.3).

[na nocTosHHOrO TOKa HOMWHanbHas BKMOYawLWwas cnocofOHOCTE NPY KOPOTKOM 3aMblKaHWW JOMMKHA
BbITb HE MEHee, YeM €ro HOMWHanbHasa NpegenbHas OTKIYaLas cnocobHOCTbL NPU KOPOTKOM 3aMblKaHUN.

HomuHaneHasa BKMA4YaKLWas cnocobHOCTE NPW KOPOTKOM 3aMbIKaHMM 03HaYaeT, YTO aBTOMaTU4eCKui
BbIKMOYaTENb A0MKeH bbiTh cnocobeH BKNoYaTh TOK, COOTBETCTBYIOLLMIA AaHHOW HOMWHANLHOW cnocobHOCTH
npw onpegeneHHoM NMPUMEHSEMOM HanpsKeHWW, COOTHECEHHOM C HOMMWHANbHBIM pabounm HanpsKeHneM.

4.3.6.2 HomuHanbHble OTKITKYaLWKMe CNocoBHOCTM NPU KOPOTKOM 3aMbIKaHUW

4.3.6.2.1 Obwwne TpeboBaHusa

HomMuHanbHble OTKMYakLWwme cnocobHOCTM aBTOMaTUYECKOro BLIKNOYaTeNs Npyu KOPOTKOM 3aMblKaHUK
npeacTaensaloT cobor 3HavyeHusa OTKKYaloWen cnocobHOCTU MpW KOPOTKOM 3aMblKaHUW, yCTaHOBIIEHHbIE
ONA 0AaHHOTrO BLIKMKYATENA M3roTOBUMTENEM ONSA HOMWHanbHoro paboyero HanpskeHWst Npyu onpeaeneHHbIX
YCMOBUSAX.

HomuHanbHas oTkno4Yawwas cnocobHOCTe MpM KOPOTKOM 3aMblKaHWUKM 03HA4aeT, 4TO [aHHbIRA
aBTOMaTWUYECKWIA BbIKMOYaTENb OOIDKEH OTKM0YaTh MO0 TOK KOPOTKOrO 3aMblKaHWs 40 3HAYeHWA (BKMHO-
YMTEMbLHO), COOTBETCTBYHLLNX €r0 HOMWHANbLHOW OTKMHOYaLLEeRn cnocoBHOCTKY, NPUM BOCCTAHABMNMBAKOLLEMCSH
HanpsyKeHWM MNPOMbILMNEHHOW 4YacTOThbl, COOTBETCTBYHLIEM 33a0aHHbIM 3HAYEHUAM UCMbITATeNbLHOMo
HanpsXXeHUs:

- U AN NepeMeHHoro Toka — npu nbom koa pULMeHTe MOLLHOCTU He HUKe yKasaHHoro B Tabnuue 11
(cm. 8.3.2.2.4);

- ONA NMOCTOSIHHOTO TOKa — npu noboi NOCTOAHHOM BpemMeHW He Bbille ykasaHHon B Tabruue 11
(cm. 8.3.2.2.5).

[nsi BOCCTaHABNMBAKLLMXCS HANPSXKEHWA, NPEBLILIAILLNX YCTAHOBINEHHbIE 3HAYEHWUS] UCMBITATENBHOTO
HanpskeHus (cm. 8.3.2.2.6), oTknyarowas cnocobHOCTb aBTOMaTMYECKOro BhIK/OYATENs MPU KOPOTKOM
3aMbIKAHUW He rapaHTMpyeTcs.

Ha nepemMeHHOM TOKe aBTOMaTMYECKWA BbIKNKYATENb [OOIDKEH OTKNKYaTh OXWOAAEMbIA TOK,
COOTBETCTBYHOLMA €ro HOMWMHanbHOW Hawubonbluen oTknovatowen cnocobHocTn npu  KoaddUuuneHTe
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MOLLHOCTK No Tabnuue 11, HE3aBUCMMO OT 3HAYEHWs ero anepuoguyYeckoin COCTaBNSAOLWER, MPU YCMOBUMK, YTO
ero nepuognyeckas cocTasnsoLLaa NOCTOSAHHA NO BENMUUUHE.

HoMWHanbHble OTKMOYaKLWMe CNoCoOBHOCTW NPY KOPOTKOM 3aMbIKaHWUK ONpeaenstoT:

- K@Kk HOMWMHanNbHY NpeaenbHY OTKMIYaKoLW Y CNOCOBHOCTE NPY KOPOTKOM 3aMbIKaHWY,

- HOMUHarbHY pabouyo OTKNKYAKLLYI0 CMOCOBHOCTL NPY KOPOTKOM 3aMbIKaHUN.

4.3.6.2.2 HomuHarnbHas npefenbHas OTKMYaoLWas crnocobHOCTL Npy KOPOTKOM 3aMblikaHum 1

HomwuHanbHan npegenbHan oTKA4YaLwan cnocobHOCTL aBTOMaTUHECKOT0 BbIKITOYaTENA NPU KOPOTKOM
3aMblKaHUK npeacTaenseT cobol 3HadYeHWe npegenbHOW OTKM4Yawwen cnocoBbHOCTUM MPU KOPOTKOM
3amMmbikaHun (cMm. 2.15.1), yctaHOBnNeHHOe AN [aHHOro aBTOMaTMYEeCKOro BbIKMYaTensi M3roToBUTENEM
ONs COOTBETCTBYIOLLEro HoMUWHanbHoro paboyvero HanpsbkeHust npu ycroeusax no 8.3.5. OHa BblpaxaeTcs
KaKk 3HayeHWe OXWOAeMoro TOoKa OTKMYEHMS B Kunoamnepax (OelcTBylollee 3HaYeHWe cocTaBnsawoLlen
NEePEMEHHOr0 TOKa B Cryvae NepeMeHHOoro Toka).

4.3.6.2.3 HomwuHanbHas paboyas Hanbonblian oTKNYaKwana cnocobHocts /

HomMuHanbHasa paboyaa Haubonblwasa oTKMYaLas cnocoBHOCTL aBTOMATMYECKOrO BbIKMNYaTens npu
KOPOTKOM 3aMblKaHUK npeacTtaBnsieT cobon 3HavyeHne paboyen OTKMYaWen cnocobHOCTH NPM KOPOTKOM
3amblkaHum (cm. 2.15.2), ycTaHoBNeHHOe AN AaHHOro aBTOMaTUYeCcKOoro BhIKMYaTens U3roToBuTenem Ans
COOTBETCTBYHOLLErOo HOMWHanbHoro pabouvero HanpsKeHwua npy ycnosusax no 8.3.4. OHa BbipaxaeTca Kak
3Ha4YeHne 0XKMOaeMOro TOKa OTKMIOYEHNS B Kuroamnepax wunu B npouexTtax ot [, (hanpumep, /.o =25 % [ ).

I, bomkHa cocTaenaTb He MeHee 25 % ot /..

4.3.6.3 CtaHpapTHOE COOTHOLIEHME MeXAy BKMYalWwen v oTKIYalwlwerd cnocobHoCTAMM npu
KOPOTKOM 3aMbIKAHUW WU COOTBETCTBYHOLWMUIA KO3DULNEHT MOLWHOCTW ANA aBTOMaTMYECKUX BbIKNoYaTenemn
nepeMeHHOro TokKa.

CraHpapTHOe COOTHOLUEeHMEe MeXOy OTKITYallWed WM BKMHYawLwend cnocoBHOCTAMU MpU KOPOTKOM
3amMblKaHWK NpuBeaeHo B Tabnuue 2.

Tabnuya 2— CoOTHOWEHWE N MEXOY BKOYAKLLEN M OTKNOYaoLWeRn CNocoBHOCTAMKM M COOTBETCTBYHLWMIA KoadodhK-
UMEHT MOLLHOCTK (Ans BbIKMOYaTenei nepemMeHHoro Toka)

MuHuUManeHoe 3HadeHue n
OTkniovarowan cnocobHocTe 7, Koadhdpuument BbIKNOYAIOILIEAA CNOCOBHOCTL MPW KOPOTKOM 3aMBIKAH AW
(OencTeyloLlee 3Ha4eHmne), KA MOLLIHOCTK n=
Otkmovatowan cnocoGHOCTE NpU KOPOTKOM 3aMbIKaHWA
=15 0,95 1,41
15<7<3 0,9 142
3<[<45 0.8 1,47
45<7<6 0,7 1,53
6<7/<10 0,5 1,7
10<7<20 0,3 2,0
20< <50 0,25 2,1
50<1 0,2 2,2

HoMwHanbHble BKNOYatoLMe U OTKNoYaWwme cnocoOHOCTM NPY KOPOTKOM 3aMblKaHUKM AENCTBUTENbHbI
TOMLKO TOTAa, Koraa aeToMaTu4eckui BbikniovaTenbs hyHKLMOHMPYET B COOTBETCTBUM ¢ TpebosaHuamm 7.2.1.1
n7.21.2.

Mpu Hanmumm ocobbix TpeboBaHMI W3rOTOBUTENb MOXET YCTaHOBWTb 3Ha4YeHWe HOMWHAamNbHON
BKMOYaloLWen cnocobHOCTU Npu KOPOTKOM 3aMbIKaHMW BbIlLE, YEM 3HaYeHWe, ykasaHHoe B Tabnuue 2. Vc-
NbITAHWA ANSA NPOBEPKN 3TUX HOMWMHAMLHBLIX 3HAYEHWUI OOMKHbLI ObITh COrMacoBaHbl MEXAY W3roTOBUTENEM U
notpebutenem.

4.3.6.4 HoMuHanbHbIM KPAaTKOBPEMEHHO JONYCTUMbIA TOK /

HOMUWHanbHLIA KpaTKOBPEMEHHO [OMYyCTUMbIA TOK aBTOMATUYECKOro BbIKMWYaTens npeactasnseT
coboil 3Ha4YeHWe KpaTKOBPEeMEHHO AONyCTMMOro TOKa, YCTAHOBIMEHHOe ANs OaHHOMo aBToOMaTUYecKoro
BblKMNOYATENS U3rOTOBUTENEM NPU YCNOBUAX UCMNbITAHWIA, YKaszaHHbIX B 8.3.6.3.
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[nsi nepemMeHHOro Toka 3Ha4YeHWe Takoro Toka npegcrasnsieT cobor AelcTByOLee 3Ha4YeHne CocTaB-
NAKLWEA NepeMeHHOro ToKa OXWOAeMOro Toka KOPOTKOro 3aMblKaHus, npeanonaraemoe nocTosHHbIM B
TeYeHne KpaTKoBPEMEHHOW 3a0EPKKK.

KpaTkoBpeMeHHas BbiAepKKa, CBfi3aHHas C HOMMHAarbHbIM KPaTKOBPEMEHHBIM AOMYCTUMbIM TOKOM,
pormxHa cocTtaenate He meHee 0,05 c. MNpeanodytuteneHble 3Ha4veHus: 0,05; 0,1; 0,25; 0,5; 1,0 c.

HoMWHanbHbIA KpaTKOBPEMEHHO AOMYCTUMBIA TOK OOMKeH ObiTb HE MeHee 4YeM COOTBETCTByHLiue
3HauyeHus, NpuBedeHHble B Tabnuue 3.

Tabnuua 3 — MUHMManNbHbIE 3HAYEHNSA BEMNYMHBI KpAaTKOBPEMEHHO 4OMYCTUMOro ToKa

HomuHaneHeid Tok £, A 3HaueHMe KpaTKOBPEMEHHO AONYCTUMOrO Toka [, — MUHWMaNbHOE 3HaueHune, KA
1, <2500 121, vnu 5 KA B 3aBMCMMOCTU OT TOrO, Kakoe sHadeHue Gonblie
I, >2500 30 kA

4.4 KaTteropuu cenekKTMBHOCTHU

ABTOMaTMYecKue BLIKIIOYATENW COrMAacHO HacToslWweMmy CTaHgapTy pasfdeneHbl Ha [Be KaTeropuu
CeneKTUBHOCTMH.

KaTeropus cenekTMBHOCTWU B BKno4vaeT BhiknoYaTenun, obecneynBarolme CENeKTUBHOCTb N0 HANMU4YMIO
HOMMHaNa KpaTKOBPEMEHHOIO BbiAEPXUBAEMOro TOKa U COOTBETCTBYHOLLEN EMY KDATKOBPEMEHHON 3a4epKKN
cornacHo 4.3.6.4.

CenekTMBHOCTL BbIKMHOYATENEN KAaTEropun CenekTUBHOCTM B He momkHa obecneumBaTbCsl 4O YPOBHS
MaKCMMarbHON OTKIKo4YaKLen cnocobHOCTU NpU KOPOTKOM 3aMblkaHWM (Hanpumep, B cnydae paboTsl MrHo-
BEHHOTO pacLenuTens), HO, Kak MUHUMYM, 0O 3HaJYeHWs1, ykaszaHHoro B Tabnuue 3.

KaTeropus cenekTMBHOCTW A BKIMOYAET BCE OPYrve BUObLI BbIKMKOYaTENEN.

OTK BbIKMKYaTENM MOryT obecneynBaTb CENEKTUBHOCTbL B YCMOBUAX KOPOTKOIO 3aMblKaHUSA ApPYTrUMU
cpencTeamu.

Y BbIKMOYATENS KATETOPUN CENMEKTUBHOCTU A MOXET BbITh NpeayCMOTpeHa KpaTKOBPEMEHHAas BbIAEPX-
Ka C KpaTKOBPEMEeHHbIM BblAepXUWBaeMblM TOKOM MeHee TOro, KOTOopblA ykasaH cornacHo 4.3.6.4. B atom
crny4yae MCnbliTaHUsA OOMKHbI BKKYaTh LMK ucnbitanui IV (cM. 8.3.6) ¢ ykazaHHbIM KpaTKOBPEMEHHbIM Bbl-
OepX1BaemMbiM TOKOM.

CnepgyeT umeTb B BUOY pasnuyuMs UCMNbITAHWIA ONS ABYX KAaTErOPWUA CErnekTUBHOCTK (CcM. Tabnuuy 9 u
8.3.4,8.3.5,8.3.6 n8.3.8).

4.5 llenu ynpaBneHun

4.5.1 OneKkTpu4yeckue Uenu ynpaBrieHun

B cooteetcTBMM ¢ IEC 60947-1:2007/M3m. 1:2010/M3m. 2:2014 (nyHkT 4.5.1) co cnegdyowymv gonon-
HEHWAMMW.

Ecnu HoMWHanbHble HanNpsKeHWs NUTaHWs Uenu yhnpasneHuWs W [NaBHOW LUenu OTnuyatoTcs,
pekomeHAyeTcs BblbMpaTth Mx 3Ha4eHue no Tabnuue 5.

Tabnuuya 5 — ﬂpe,D.I'IO'-iTIfITE.‘J'IbeIe 3Ha4YeHnA HOMWHanNbHOro HanpsXeHwAa nMTaHnAa Uenu ynpasneHwd, eCrii OHU
OTNMYAKTCH OT 3HAYEHUN HanpaxeHna rnaBHOM Lenu

HanpspkeHne nocTosiHHOro Toka, B OpHochasHoe HanpsKeHne NepeMeHHoro Toka, B

24; 48; 110; 125; 220, 250 24: 48; 110; 127, 220, 230

4.5.2 Uenu ynpaBneHuA nogaymn Bo3gyxa (MHeBMaTU4yeckue Unu aneKkTponHeBMaTUieckue)
B cootBetctBMM ¢ IEC 60947-1:2007 (nyHKT 4.5.2).

4.6 BcnomorartenbHble uenn

B cooteeTcTBUM ¢ IEC 60947-1:2007 (nogpasgen 4.6).
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4.7 PacuenuTtenu

4.7.1 Tvnsl
B HacToslem cTaHdapTe paccMaTpyusalT cnefyoLlme TUNbl pacuennuTtenen:
1) He3aBUCUMBINA pacLennTensb;
2) pacuenuTenb MakcMManbHOro ToKa:
a) MrHOBEHHOro AencTBus,
b) c He3aBWCUMOW BbIAEPHKKON BPEMEHM,
C) ¢ obpaTHO3aBUCUMOW BbIOEPXKON BPEMEHM:
- He 3aBWCUMOW OT NpeaBapUTENBLHON Harpy3sKu,
- 3aBMUCUMOW OT NpeaBapuUTEnbHOW Harpy3k1 (Hanpumep, TepMopacLennTens).

MpumeyaHun

1 TepMWH «pacuenuTens Neperpyski» UCNonbayloT AnA obo3HayeHWs MakcUManbHbIX pacuenuTener Toka,
npeagHasHavyeHHbIX AN 3awuTel 0T neperpyaok [cm. IEC 60947-1:2007 (nyHkT 2.4.30)]. TepMyH «pacuennTenb KOpoTKO-
ro 3aMbIKaHUA» MPUMEHAIT ANA 0603HaYEeHNs MakCUMarnbHbIX pacLUenuTenei Toka, NpeaHa3HauYeHHblX ANy 3awmuTbl OT
KOPOTKMX 3aMblkaHui (cMm. 2.11).

2 TepMUH «perynupyeMbiii pacuenuTenb», NMPUMEHAEMbld B HacTosALWeM cTaHgapTe, nogpasyMeBaseT Takke
B3aMMO3aMeHsieMble pacuenuTeny;

3) pacuenuTenb MAHMMANbHOIO HANPsPKeHNUs (ANA pasmMbiKaHWA);

4) opyrve pacuenuTenu.

4.7.2 XapakTepucTukmn

CnepywouiMe xapakTepUCTUKL OOIMKHEI OblITb paCCMOTPEHBI:

1) onA HE3aBMCUMOTO pacUennuTens U MUHUMAaNbHOro pacuenuTens HanpskeHus (ans pasMbikaHus):

- HOMUWHarnbLHOe HanpsXXeHWe Lenu ynpasneHus UC,
- poA Toka,
- HOMWHanNbLHAas 4yacToTa, ecnun TOK NepemMeHHbIN;
2) Oons pacuenuTens MakCMMarnbHOro ToKa:
- HOMUHAarbHbINA TOK In!
- poA Toka,
- HOMWHanbHas 4yacToTa, ecnu ToK NepeMeHHbIN,
- TOKOBas ycTaBka (Mnu AuanasoH yCTaBok),
- BpeMeHHasi ycTaBka (Mnu guanasoH yCcTaBoK), eCrv 3TO MPUMEHUMO.

HomuHanbHbIA TOK pacuenuTens MakcMMarnbHOro ToKka NpeAcTaBnsaeT cobon 3HauYeHWe Toka (OelcTBy-
loLee, ecnun TOK NepeMeHHbIN), COOTBETCTBYIOLLEE MaKCUMarbHOM yCTaBKe TOKa, KOTOPLIA 3TOT pacuenuTens
cnocobeH NpoBoANTE B YCIOBUAX MCMbITaHus no 8.3.2.5 6e3 BbiXxoAa NpeBbILLIEHNS 3HAYEHUA TeMnepaTypsl,
YyCTAHOBMNEHHLIX B Tabnuue 7.

4.7.3 TokoBas ycTaBKa MakCMMarnbHbIX pacuenuTenen Toka

[ns aBTOMaTUYECKUX BbiKMOYaTENen, OCHaLLeHHbLIX perynupyemMsiMu pacuenutenamu [cM. 4.7.1, nepe-
yucneHwe 2), npuMmedaHue 2)], TokoBasi ycTaeka (Mnv AManasoH YCTaBOK, B 3aBUCHMMOCTW OT NPUMEHEHUs)
JomkHa BbITh ykasaHa Ha pacuenuTtene unu ero wkane. OBo3HavyeHne MoXeT BbiTb HEMOCPEACTBEHHO B
aMnepax Unu KpaTHbIM 3Ha4YeHUAM TOKa, yKaszaHHOro Ha pacuenuterne. CpencTtea OOMKHbI BbiTe JOCTYMHbI
05151 YTeHWUs1 AnCnnesa He3aBUCUMO OT COCTOSIHUA BbIKNKOYaTens.

[na BolknoyaTenen, UMeKLWMUX Heperynupyemble pacuenuTteny, MapkMpoBKY MOXHO HaHOCUTb Ha
BblKMoYaTeNs. Ecnu paboune xapakTepucTUKN pacLienyTens TOKOB Neperpy3oK COOTBETCTBYHOT TpeboBaHMAM
Tabnuubl 6, MapKMPOBKY BbIKMKOYATENS AOMNYCTMMO HAHOCUTL NYTEM YKA3aHUA €ro 3Ha4YeHUs HOMUHaNbLHOro
ToKa [,

Mpy HanuuMu pacuenuTenen HenpsiMoro AencTBUA, ynpaBnseMbiX TpaHCcopMaTopaMn ToKa, MapKu-
pPOBKA MOXET ObiTb OTHeceHa NuBo K MepBUYHOMY TOKY TpaHcdopMaTtopa, MUTAKLLEro paclenuTenu,
nnbo K TOKOBOW ycTaBKe pacuenuTensa neperpy2ok. B mwbom cnyuyae cnegyeTt ykasbiBaTe KO3(OUUMEHT
TpaHcdopMaunn.

[Mpy OTCYTCTBUM OPYIUX YKA3aHUN:

- 3HauyeHwe cpabaTbiBaHUA pacuenuTenell Mneperpysky, KPOMe pacuenuTenein TEnnoBOro Tuna, He
3aBUCALLKX OT TeMNepPaTypkl OKpykatoLlen cpedbl B npegenax ot muHyc 5 °C go nnwc 40 °C;

- ONg pacuenuTenei TennoBOro Tuna 3HadYeHwss cpabaTtbiBaHWs YKasblBalOT ANS  KOHTPOIbHON
Temnepatypsl (30 + 2) °C. NaroToBUTENE OOMKEH YKa3aTb BNUSAHUE U3MEHEHWUA TEMNEPATYPhbl OKPYXatoLLero
Bo3ayxa [cm. 7.2.1.2.4, nepeuncneHue b)].
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4.7.4 YctaBka no BpeMeHW pacuenneHus MakcumMarnbHbIX pacuenuTenei Toka

Bpems OTKNOYEHMS OOMKHO DObIThb YKA3aHO HIDKENpUBEAeHHbIM 06pazoM, B 3aBMCUMMOCTM OT TWMa
pacuenuTens MakcuMansHoro Toka.

1) MakcumarbHble pacuenuTeny Toka ¢ HeE3aBMCUMON BbIAEPKKOA BpeMEHN

Bblgepikka BpeMeHn Takux pacuenuTenei He 3aBUCUT OT 3HAYeHWs CBEPXTOKa. YCTaBKa Nno BpeMeHM
pacuenneHns AomKHa DbiTh YKa3aHa Kak BpeMS OTKITHYEHUS! BbIKMHOYATENSA, BbIpaXEHHOE B CEKYHOaX, eCnu
BblOepXKa BpeMeHu Heperynvpyemas, U B npeferibHbiX 3Ha4eHUsX BPEMEHM pa3MbIKaHWA, ecrnn BblaepiKka
BpEeMeHW perynupyemMas.

2) MakcymanbHble pacluenuTenn Toka ¢ 0bpaTHO3aBUCKMMON BbIAEPKKOW BpEMEHM

Bblgepka BpeMeHK Takux pacuenutenen 3aBUCUT OT 3HAYEHUS CBepXToKa.

BpemMaTOKOBbIE XapakTepPUCTUKW AOMMKHbI BbiTb NpeacTaBneHbl B BUAE KPMBLIX, NpeaoCTaBnseMbliX
narotoputenem. OHM [JOMBKHbI MOKa3biBaTb M3MEHEHWE BPEMEHW pasMblKaHWA Ha4YMHAsA C XOMOOHOro
COCTOSIHWS, B 3aBMCUMOCTM OT TOKa B nNpefenax paboyero guanasoHa pacuenutens. MaroToBuTenb OOMKeH
ykasaTtb yA06HbIM cnoco®om fonyckaemMble OTKITOHEHWS OT 3TUX KPUBLIX.

KpuBble gomkHbl BbiTh NpMBeeHbl ANs KaXKA0ro npeaernbHOro 3Ha4yeHnsa TOKOBOW yCTaBKe, a ecnu Bpe-
MeHHas ycTaBKa, COOTBETCTBYOLWAan AaHHOW TOKOBOW YCcTaeke, perynupyetca. KpoMe Toro, pekomeHgyeTcs
MOCTPOWUTL TaKyHo KPUBYIO O5S KaX40ro npegernbHoro s3HadeHnsa BpeMeHHON YCTaBKu.

PekomeHgyeTcsa Tok obo3Havatb no ocu abcuuce, a BpeMsi — MO OCYM OpAMHAT, Ucnonb3ys B oboux
cnydyasx norapudmmyeckyro wkany. Kpome Toro, ona obnerdyeHns nayvyeHus KoopanHalum pasnuyHblX TMNOB
3alUMTbl OT CBEPXTOKOB PEKOMEHAYETCH BblpaxaTb 3Ha4eHWA TOKOB B BUAE KPATHOIo TOKa yCTaBKW, a BpEMSA B
CeKyHAax — Ha CTaHAapTHbIX nucTax Ans rpadwukos, onucaHHbix B IEC 60269-1:2006 (nyHkT 5.6.1).

4.8 BCTpOEHHbIE nnaBKuvue npegoxpaHuTenum (aBTOMaTHHECKHe BbIKNKO4YaTenn co BCTPOeHHLIMHA
nnaBsBKuMun npe,qoxpaHuTenﬂMM)

B cootBetctBMK ¢ IEC 60947-1:2007 (nogpasznen 4.8).
3roToBMTENb OMKEH NPeaoCcTaBUTL HeoBXoauMYo NHAOPMaLUIO.

5 UHdopmaumnsa o6 annapartax

5.1 Xapaktep uHdopmaummu

B cootBetctBMM C IEC 60947-1:2007 (nogpazgen 5.1) npUMeHUTEeNbHO K KOHKPETHOW KOHCTPYKLMW.
Kpome Toro, M3arotoBUTENb JOIBKEH NO 3anpocy npefocTaBuTb MHOPMaLMK OTHOCUTENbLHO XapakTep-
HbIX NOTEPb MOLLHOCTU ANA pa3HbIX TMNopa3mepos (cM. 2.1.1) B COOTBETCTBUM C NpunoxeHuem G.

5.2 MapkupoBka

MapkupoBKa Kax4oro BbiknioyaTens 0omkHa GbiTh NPOYHON.

a) Crnepywlve gaHHble crnegyet MapkupoBaTk Ha CaMOM BbIKNOYaTene Ui Ha O4HON UITN HEeCKOMNBKUX
hvpMeHHbIX Tabnuykax, NpUKpPenneHHbIX K BbIKIOYATENto B TakoM MecTe, YTobbl Mocne ero yCTaHOBKW
MapKUpOBKa Bblna YeTKON 1 YNTaeMon:

- HOMUHATBHBIN TOK /.

- NPUroAHOCTL K pazbeduHeHunto, obo3Hayaemas CMMBOIIOM —/He;

- YKa3aHue pa3oMKHYTOro W 3aMKHYTOrO MOMOXEHWUA COOTBETCTBEHHO CMMBOMNaMU O M |, ecnv ux
npumeHsoT [cM. |IEC 60947-1:2007 (nognyHkT 7.1.6.1)].

b) Takke gomkHbl ObITb MapKnpoBaHbl Ha BbIKMOYATENE C BHELHEN CTOPOHbI Criefyllne cBegeHuns,
HO MOCIe YCTaHOBKM BbIKITHOYaTeNa OHM MOryT ObiTb BHE NpedenoB BUAVUMOCTH:

- HaMMeHOoBaHWe UK TOBapPHbIA 3HAK U3rOTOBUTENS;

- 0603HaYeHNe TMNa UNU CEPURHBIA HOMED;

- 0603Ha4YeHMe HacToALLero cTaHgapTa, ecnv M3roToBUTENb NOATBEPXK4aeT COOTBETCTBUE HACToALEeMY
cTaHgapTy;

- KaTeropusl CENeKTUBHOCTM;

- OJIHO WUIN HECKONBLKO 3HAYeHWA HOMUHaNbLHOTro paboyero HanNpsKeHusa U, (cm. 4.3.2.1 n, roe Heobxo-
OUMO, npunoxeHue H);

- HOMVHAaNbLHOE UMMYNbCHOE BhIAEPXKUBAEMOE HANpPsKEHUE Uimp, ECNU OHO YKa3bIBaETCH;
12
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- 3Ha4YeHWe (MW OManas’oH 3Ha4YeHuin) HOMWHaNbHOW YacToThl (Hanpumep, 50 'y) n/mnm obosHaveHune
«MNOCTOAHHBLIA TOK» (MMBO CMMBON ———=);

- HOMUHanbHas paboyasn oTKNYarLas cnocobHOCTb /.;

- HOMMHaNbHas NpeaenbHasa OTKMYaLWasa cnocobHOCTL 1 ;

- HOMMHAMbHBLIN KPATKOBPEMEHHO OOMNYCTUMBIA TOK /, M COOTBETCTBYIOWAA eMy BblAepXka BpeMeHu
AN KaTeropuv cenekTMBHOCTH B;

- BBOAHbIE U BbIBOAHbIE 3aXMUMbI, ecni coBniofeHne NpaBMNBHOCTY MOAKMIOYEHUA NMUTAHWUA W HArpy3Ku
He sBnsieTcs 06a3aTenbHbIM;

- BbIBOObl HEFITDBJ'[!:HOFO nontoca, Npu ero Hanu4dnu, obosHa4yaeMeble 6yKBOﬂ «N»;

- 3alUMTHLIA  BbLIBOO 3as3eMrneHus, npu  ero Hanu4uyu, o0603Ha4YaeMblil CUMBOMOM @
(cm. IEC 60947-1:2007 [nognyHkT 7.1.10.3)];

- KOHTpONbHAaA TeEMNepaTypa aAng HEKOMMEHCUPYEMbIX TEMNIMOBLIX pacuenuTenen, ecrnv oHa oTnnu4aeTcs
oT TemnepaTypsbl nntoc 30 °C;

- AManasoH yCTaBKu Mo TOKY /. perynupyemoro pacuenurens neperpyski;

- 3HaYeHue WNU AWanasoH HOMUHAMNLHOW YCTABKU MO MIHOBEHHOMY TOKY KOPOTKOrO 3ambikaHus [,
OUKCUPOBAHHLIE UMK PETYNMPYEMBIE.

'Ae BO3MOXHO, AuanasoHsl /. v [; MoryT GbiTb 0TOOpaXeHbl BMECTO MapKMpPOBKW Ha BbIKIKOYaTerne.

c) JomkHbl BbITb NMBO MapKUPOBaHBLI Ha BbIKMKYaTene Mo nepeducrneHuo b), nubo npuBegeHsl B
MHDOPMAaLMOHHBLIX MaTepuanax U3roToBuTeNs cnenylolme ceeqeHns:

- HOMMHanbHasa HaubonbLasa BKMYakoLLan cnocobHoOCTb Icm, €eCrny OHa Bbillle yKasaHHoW B 4.3.6.1;

- HOMUHamMbLHOE HanpsXXeHue M3onauun U,, eCrv OHO Bbille MakCHMansHOro HOMMHanbLHoOro paboyero
HanpsKeHWs;

- CTeNeHb 3arpsi3HeHus, ecnn oHa oTnuyaeTcd oT 3;

- YCNOBHbLIN TEMOBOW TOK B 060M0YKE Ly, €CIIM OH OTNIMYAETCS OT HOMUHAMNBHOTO;

- kog IP, rae Heobxogumo [cm. IEC 60947-1:2007/M3m. 1:2010 (npunoxenue C)];

- MMHMManbHble pa3Mepbl 0O0M0YKM M XapakTepucTMKa BEHTMNALMKM (eCnM OHa nNpegycMaTpusaeTcs),
npwu KOTOPbIX AEACTBUTENbHLI MAPKMPOBaHHbIE HOMUHANBHEIE NapaMeTphl;

- MMHUManbHbIE PACCTOSAHUA MEXAY BbIKNHYATENEM U 3a3eMNEeHHbIMU YacTAMW ANA aBTOMaTUYeCcKuX
BbIKMNtoYaTENEN, NpeaHasHaveHHbIX Ans ucnonb3oBaHua 6e3 obonovek;

- NPUroAHOCTL ANSA YCNOBUIW OKpyKawLein cpegbl A unu B;

- 3pheKTUBHOE CUUTLIBAHWE, ecnu NpuMeHuMo B cooTeBeTcTBuM ¢ F.4.1.1 (npunoxeHue F);

- MMHAMAanbHOEe Mnonepe4YyHoe cedyeHue kabensa, ecnu OHO OTNMYaeTcHs OT 3HAYeHWA, NPUBEOEHHLIX B
Tabnuue 9 IEC 60947-1:2007, npn HOMUHaNbLHOM Toke < 20 A B COOTBETCTBMM C HOMMUHAMNBLHOW NpeaensHoR
OTKMoYaLWen CnocobHOCTLIO MPY KOPOTKOM 3amMblkaHum [ ;

- 3HAUYEHWA KPYTALLEro MOMEHTa 3aTSXKKM 32KMMOB BhIKMOYaTens.

d) Cnegyet nubo Ha oOTAenbHbLIX Tabnuukax, pasMelleHHbIX Ha Kopryce BbiKMw4aTensa, nubo Ha
obuwel Tabnuuke BMecTe C ykaszaHWeM (UPMEHHOro 3Haka Ha BblKMwdaTene, nubo Npy HepjocTaTke Me-
cTa B MHMOPMALUOHHBIX MaTepuanax W3roTOBUTEens OTPasuTb AaHHble O PasMbIKalLWMX U 3aMblKaLnX
YCTPOMCTBAX BbIKMHOYATENS:

- HOMUHarbHOE HanpsiKeHwe Lenu ynpaeneHus 3ambikatollero ycrtponcTtea [cMm. IEC 60947-1:2007/
Mzam. 1:2010/M3m. 2:2014 (nognyHkT 7.2.1.2)] 1 HOMUHANLHYIO YacTOTy ANs NepeMeHHOro ToKa;

- HOMUHarbHOE HanpsKeHWe Lenu ynpasneHns HesaBucumoro pacuenutens [cm. IEC 60947-1:2007/
Mam. 2:2014 (nognyHKT 7.2.1.4)] W/vunn MMHUManbHOro pacLenuTensa HanpshkeHus (nvbo pacuenuTens Hyne-
BOro HanpsikeHust) (cm. 7.2.1.3 IEC 60947-1:2007) n HOMUHAINbHYIO YacTOTY NEPEMEHHOIO TOKA;

- HOMWHAIbHLIA TOK pacuenMTenei MMHUMarnbHOro ToKa KOCBEHHOMO AeUCTBUS;

- KOMMYECTBO W TUN BCMOMOraTenbHbIX KOHTAKTOB W TWUM TOKA, HOMWHAMNbHY YacToTy ANA NEPEMEHHOr0
TOKa N HOMWHArmbHblIE HANPSXKEHWUA BCMOMOraTeNbHbIX KOHTaKTOB, €CNM OHW OTNUYaKTCsa OT NapamMeTpoB
rnaBHOM LEenu.

e) MapknpoBka BbIBOOOB

B cooteetctBum ¢ IEC 60947-1:2007 (nyHkT 7.1.8.4) [cm. Takke nepeuncnenue b)].

5.3 WHCTPYKUMM NO MOHTaXY, YNPaBleH!I0 U 06CnyX1UBaHUIO

B cooteeTtcTBum c IEC 60947-1:2007/N3m. 2:2014 (nyHkT 5.3).
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6 HopmanbHble ycnoBusi akcnnyaTauum, MOHTaXa U TPaHCNOPTUPOBaHUS

B cooteeTcTBUM ¢ IEC 60947-1:2007/13am. 2:2014 (pazgen 6) co cnegyrowuMmy AONOMHEHUSIMA.

Crenenb 3arpssHeHus [cm. IEC 60947-1:2007 (nyHkT 6.1.3.2)].

B oTcyTcTBME OpYrux yKasaHWii M3roTOBUTENSA aBTOMATUYECKU BbIKMKYaTeNb npegHasHadyaeTcs Ans
YCTaHOBKMW B OKPY’KaloLLel cpefe co CTeneHblo 3arpasHeHuns 3.

7 TpeboBaHMA K KOHCTPYKUMKU N paboTocnocobHocTun

7.1 TpeboBaHUsA K KOHCTPYKLUU

7.1.1 OBbwme TpeboBaHUA

B cooteeTctBMM ¢ IEC 60947-1:2007/M3m. 1:2010/W13m. 2:2014 (nyHkT 7.1). Ecnu no IEC 60947-1:2007/
Wam. 1:2010/Wam. 2:2014 (nyHkT 7.1.2.2) pomkHa BbITe yKkazaHa TemnepaTtypa WUCMbITaHus, TO TeMnepaTtypa
WCNbITAHUS] B COOTBETCTBUM C HACTOSILLMM CTaHgapTom coctasnseT 960 °C.

7.1.2 ABTOMaTMYECKWNE BbIKMOYaTENU BbIABUXHOIO UCNONHEHUA

B oTcoegMHEHHOM MOMOXEHUW pasbeuHsoLWMe KOHTaKThl IMaBHOW Uenu u, ecnu Heobxoaumo, BCro-
MoraTenbHbIX Lenei aBTOMaru4eckrx BbikiovaTenen BolABMKHOTO MCMNOSTHEHMS OOSMKHLI MMETh pacCTOAHMS,
cooTBeTCTBYylOLWMe TpeboBaHMAM ANA PYHKUUN pasbeauHeHWsl, ¢ y4eTOM AOMYCKOB NPW U3rOTOBMEHUW U U3-
MEHeHUW pa3MepoB BCNEACTBUE U3HOCA.

MexaHn3m BbIOBIDKEHWS] AomKeH DbiTb OCHALLEH MPOBEPEHHbIM MHAWKATOPOM, O4HO3Ha4YHO NoKa3biBa-
IOLLLMM MONOXKEeHNe pa3beduHSIoLLNX KOHTAKTOB.

MexaHn3am BbIOBUXEHUA OOMKEH MMETE HAOEXHbIe BNOKMPOBKM, AOMYCKAKLNE pasbegMHEeHNe Unu no-
BTOPHOE 3aMblKaHWe pasbeavHAIOLLMX KOHTAKTOB TOMBKO MPW Pa30MKHYTbIX [MaBHbLIX KOHTaKTax aBToMmarmye-
CKOTO BbIKITHOYaTenNs.

Kpome Toro, MexaHuaM BbIOBUXEHWA OOMKEH UMEeTb ONOKMPOBKM, JOMYyCKaloWMe 3aMblkaHue rMaBHbIX
KOHTaKTOB TOMbKO MPW TOM YCMNOBWMW, KOT4a pasbeAMHAWNEe KOHTaKTbl MOMHOCTBI0 3aMKHYThI UK Korga go-
CTUTHYTO 3aaHHOE PacCTOAHWE MeXOy HEMOABWKHbLIMM U MOOBVMKHBIMU YAaCTAMM pPa3beauHSIOLLINX KOHTaKTOB
(pasbeguHeHHOE NOMOXKEHUE).

[na aBToMaTM4eCcKoro BuIKMNoYaTens B pa3begnHeHHOM NosoXeHn Heobxo4numMo NpeayCcMoTPeTh Cpea-
CTBa, rapaHTUPYIoLLMe HEeBO3MOXHOCTE HENpPeaAHaMepPeHHOro YMEeHbLLEHNS YCTaHOBMEeHHbIX PACCTOSHMUIA MeX-
LY PasbeaVHSALWMUMK KOHTaKTaMu.

7.1.3 OononHuTenbHble TpeboBaHUA K aBTOMaTU4YeCKUM BbIKMKO4YaTensam, MNPUrogHbiM Ans
pa3beauHeHus

LHononHuTtencHblie TpeboeaHus Kk paboTocnocobHocTn — no 7.2.7.

B cootBetctBMM ¢ IEC 60947-1:2007/M3m. 1:2010 (nyHkT 7.1.7) CO criegyroLLMMK SOMOMHEHUSIMMU.

Ecnu nonoxeHwe pasbeanHeHns He COBNagaeT C MapKMpPOBaHHLIM MOIOXKEHWEM pa3MblKaHWs, ero cre-
LYeT 4eTko 0603HaUnTL.

7.1.4 Bo3ayuwHble 3a30pbl U PACCTOAHUA YTEUYKM

MwHMManeHbIe 3HaYeHUs npuseneHsl B IEC 60947-1:2007/Mam. 1:2010 (tabnvua 13 n 15).

Ona 3HadeHuin Uimp, NpeBbILanLWNX 3HAYEHWs, Yka3aHHble B Tabnuue 13 IEC 60947-1:2007, 3a3opsbl
OOMKHbI ObITb MoNyYeHbl cornacHo Tabnuue F.2 IEC 60664-1:2007.

7.1.5 TpeboBaHuA K Ge3zonacHoOCTU onepaTopa

He pommkHO BbITh NyTe UNu OTBEPCTUIA, 4ONYCKALWMX BeIBPOC packaneHHbIX YacTul, U3 30Hbl opraHa
PYYHOro ynpasneHus.

CootBeTcTBMe NpoBepsaioT No 8.3.2.6.1, nepedncnexue b).

7.1.6 Mepe4vyeHb KOHCTPYKTUBRHBLIX pasnu4un

CumnTaloT, YTO BLIKMTOYATENM AAHHOIO TUMOWUCMNOMHEHUS MMEeKT KOHCTPYKTUBHOE pasnuyne (cm. 2.1.2),
ecrnv oTM4aeTca OHa M3 CriegyroLnX XxapakTepucTuk:

- MaTepwuan, NOKPbITUS U pazMepbl BHYTPEHHWUX TOKOBEOYLUMX YacTel, Aonyckas, O4HaKo, pasnuyuns,
npyvBefeHHbie B Mepe4vncneHusx a), b), c), f) n g) Hmxe;

- pasmep, MaTepuarn, hopma 1 cnocob KpenneHus rMmaBHbIX KOHTAKTOB;

- NGO BCTPOEHHLIM MEXaHW3M YNPaBreHUsl PY4YHOro OEWCTBUA, ero maTepuanbl U duandeckue
XapaKkTepUCTHKK;

- NMMTbEBbLIE U U30MALMOHHBIE MaTepuanbl;

- MPUHLMN OEWCTBUSA, MaTepuanbl U KOHCTPYKLUMS YCTPOACTBA ralleHus ayru;
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- BasoBasi KOHCTPYKLWS YCTPOMCTB OTKITIOYEHWA CBEPXTOKOB, AONYCKas, 04HAK0, pasnu4ums, NpUBegeHHbIe
B MepeyncneHusx a), b) u c).

Cnepytoline U3aMeHeHUs He COCTaBMSKT KOHCTPYKTUBHOMO pasnuums:

a) pasMepbl 3aXMMORB, MPU YCNOBUMW, YTO BO3AYLUHbIE 3230pkl U MYTH YTEUYKN HE YMEHbLUAKTCS;

b) B TENMNOBbIX N ANEKTPOMarHUTHbLIX pacuenuTensix pa3mepsl U MaTepuanbl 3NeMEeHTOB pacLenuTens,
KOTOpbIe onpeaensiT HOMWHAaN ToKa;

C) BTOpWYHbLIE 0BMOTKM TpaHCcHOPMaTOPOB TOKA, NPUBOASLLME B AEWCTBUE pacLenuTenu;

d) BHelUHWe opraHbl ynpaBneHus, JOMNOMHSOLWMe BCTPOEHHbIE OpraHbl YNpaBneHusi, BINOMHEHHbIE Kak
OfHO Lenoe,;

e) obo3HaveHue TUna U/MnM UCKNIYUTENBHO 3CTETUYECKME OCOBEHHOCTUN (HanpuMep, Haknenkun);

f) B cny4ae 2- 1 4-nonCHbBIX BapMaHTOB 3aMeHa pacuennstolero 6noka B 04HOM NOMOCe NepeMblHKoiA
ans obecneyeHns HesalULLEHHOTO HeMTpans;

g) cosgaHue 2-NoncHOro BLIKNYATENS U3 3-NOMKCHOTO BhIKNOYATENSA NyTeM yAaneHus LeHTpanbHoni
Lenu ToKa;

h) pasHuua BO BCTPOEHHOM MporpammHom obecnevyeHun (nporpaMMHo-annapaTHoM obecnedeHun) B
3NEKTPOHHBIX PAcLenUTensx, KoTopas He BnuaeT Ha Tpebyemyto Npon3BoanTENEHOCTE, B HaCTHOCTM (OYHKLIMIO
OTKITHYEHUS;

i) annapaTHoe obecneyeHWe SMEKTPOHHOIO pacuenuTens K3-3a NPOMyLeHHbIX KOMMOHEHTOB Ha
MOEHTMYHON CXeMe NevyaTHORW NnaTbl (HanpyMMep, NOBOPOTHLIE PYYKKU, AUCTNENH U T. 4.).

7.1.7 JononHuTenbHble TpeboBaHMA K aBTOMaTU4YECKUMM BbIKIOYATENsAM, OCHALLeHHbIM
HeATpanbHbLIM NOJNKCOM

B cootBetcTBMM c IEC 60947-1:2007 (nyHKT 7.1.9) co cneayowmMMmM 4ONOMHEHUSIMMA.

Ecnv B KadecTBe HeWTpanbHOro Mojkca WMCMofb30BaH MOMC C COOTBETCTBYIOLEN BKMYaoLen
WNU OTKMHYAWeR CnocoBHOCTLID, TO BCE MOMCA, BKMNKYas HeWTpanbHbI MNOMCc, MoryT paboTaTthb
OAHOBPEMEHHO.

7.1.8 UudpoBbie ycTpolicTBEa BBOAA U BbIBOAA ANA UCMNOMb3OBAHWA C NMpPOrpaMMUpyeMbIMU
norv4yeckumu kKoHtponnepamu (PLC)

B cootBetcTeum c IEC 60947-1:2007 (npunoxeHnem S). B HacTosiwem cTtaHdapTe gaHHoe TpeboBaHmne
He NpuMeHsieTcs K LUPOBLIM YCTPOWCTBAM BBOLAA W BLIBOAA, NpefgHa3HauYeHHbIM AN OPYTrUX YCTPOWCTR,
KpoMe nporpaMmmMupyeMblx NOrMyecknx KOHTPOMepos..

7.2 Tpe6GoBaHuA Kk paboTocnocobGHOCTH

7.2.1 Pabouue ycnosus

7.2.1.1 3amblkaHune

7.2.1.1.1 Obwme nonoxeHus

Ona HagexHoro 3amMblkaHWs aBTOMAaTUYECKOro BLIKMYaTens nogd BO3OEWNCTBMEM TOKa BKMHHYEHMA,
COOTBETCTBYHOLLErO €ro HOMWHaNbHOW BKMHOYaKLWen cnocobHOCTM MpM KOPOTKOM 3amblkaHuu, crheayet
obpawaTtb BHUMaHWe Ha TO, 4YToDbI BbikNoYaTenb paboTan ¢ Takol e CKOPOCTbI0 M YCTONYMBOCTLIO, KaK BO
BPEMSA UCMNbITAHWA TWUMNA HA BKMKOYAOLLY CNOCOBHOCTL NPY KOPOTKOM 3aMbIKaHUMN.

7.2.1.1.2 Py4Hoe 3amMmblKaHue npu Hanu4nu npyveoaa 3aBUCUMOro OeNCTBUSA

[na aBToMaTW4ecKoro BbIKMOYATENS C MEXaHUM3MOM PYYHOro 3amblKaHWA Mpu Hanuydun npueofa
3aBWCMMOr0 OeWCTBMS HEBO3MOXHO YCTAHOBUTH HOMMHAMbHYIO BKMHOYAKLLYO CNOCOBHOCTE MpU KOPOTKOM
3aMblkaHnK Be3 yyeTa ycnoBuiA MexaHN4eckoro cpabaTbiBaHus.

Taxkoln BbIkMNOHYaTENbL HE criegyeT MCMonbL30BaTh B UENAX C OXMUOAEMbIM MUKOBbIM TOKOM BKIHOYEHWUA
Sonee 10 KA.

OpHaKo 9T0 He OTHOCKUTCS K aBTOMAaTMYECKOMY BIKITHOYATENo, MEILLEMY MEXaHWU3M PYYHOro ynpasne-
HWS, MPWU HaNMYMK MPUBOLA 3aBUCKMMOIO AENCTBUS, M BCTPOEHHLIA BbICTPOAENCTBYIOLNIA pasmbIKaloLwuii pac-
LuenuTens, obecnedmnBatoMin cTabunbHOE OTKMYEHWE BbIKNIOYATENS, HE3aBUCKMMO OT CKOPOCTU U YCTOMYMBO-
CTW, C KOTOPbLIMW OH 3aMbIKAETCs NpPU OXUaaemMblx NMKoBbIX Tokax bonee 10 kKA. [Ins Takoro aBTomMmaTU4ecKoro
BbIKJTIOYATENA MOXHO YCTAHOBUTE HOMWHATBHYIO BKMOYAOLW Y0 CMOCOOHOCTL MPpU KOPOTKOM 3aMblKaHWW.

7.2.1.1.3 Py4Hoe 3aMblKaHne npu Hanu4inn npueBoLa He3aBUCUMOTO OENCTBUSA

[ns aBTOoMaTWYeCKOro BbIKNOYATENSA C MEXAHU3MOM PYYHOMO 3aMbIKaHWS NpW HANUYMKW NpUBOLA He3a-
BUCUMOrO AEACTBUS MOXHO YCTAHOBUTE HOMUHATBHYH BKITHOYAKLW YK CNOCOBHOCTE NpY KOPOTKOM 3aMbIKaHWUN
HE33BUCKMMO OT YCIOBUIA MEXaHWYECKOTO cpabaThiBaHUS.
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7.2.1.1.4 3amMmblkaHWe Npu HaNn4YuW ABUraTenbHOro NpMBOAA 3aBUCMMOro AENCTBNS

MexaHn3m 3amblKaHWs NpyM HanMyYuu ABMraTenbHOro NpuBoAa, UMEKLW W, Npyu HeobxoguMocTH, nNpo-
MeXYTOYHbIE pere ynpaeneHus, OomkeH obecneynTs 3aMblkaHWe aBTOMaTUYECKOrO BhIKMOYATENs B MODbIX
YCIOBUSIX, OT HYNEBOW HArpy3ku 00 HOMUHAIBLHOW BKMIOUYAKLLEN CNOCOBHOCTY, KOTAa HanpskeHue NUTaHus,
W3MepEHHOE BO BPEMS 3aMblKaHUs, He BbIXOAWUT 3a npegensl oT 85 % go 110 % HOMUHANbLHOrO HanpsXKeHWs
nUTaHWA Lenu ynpasneHns npu HOMWHaNbHOW YacToTe, €CMW TOK MepeMeHHbIN.

Mpyn 110 % HOMWHANbLHOrO HaMPSKEeHUs NUTaHWA LIENW ynpaBleHWs 3amblKaHWe Mpu OTCYTCTBUM
Harpy3aku He JOIMKHO MPUBOAMUTL K NOBPENAEHWIO BbIKITOYaTens.

Mpu 85 % HOMWHaANBHOrO HaMpsPKEHWUS MUTaHWS Lenu YrpaBreHusd 3amblkaHue [OMKHO ObiTb
OCYyLecTBNEHO Torga, Korga ToK, OTKMoYaeMbld BbIKNOYaTenem, paBeH ero HOMWHANLHOW BKMYatoLlen
cnocoBHOCTW B Npefdenax, gonyckaemMbix cpabaTsiBaHnem pene unu pacuenuTenei BeIKMNYaTens, 1 ecnv gns
3aMbIKaHWSA yKasaH BEPXHWUI Npegert BpemeHu, 3a NpoOMEeXYTOK BpeMeHU, He NpeBbILLaloWwmin 3Toro npegena.

7.2.1.1.5 3amblkaHve NpW HaNM4MM ABUraTenbHOro NPMBO4Aa HE3aBMCUMOTO AEeNCTBUSA

Ona BbiknwyaTena ¢ ABuraTernbHbIM - NPUBOAOM HE3aBMCMMOro OEWCTBMA ANs OCYLWecTBAeHuA
3aMblKaHWsa MOXeT ObITb YCTaHOBMEHa HOMUWHAlbHAsA BKIIOYaoLWasa cnoCoOHOCTb MPY KOPOTKOM 3aMblKaHWUH,
He 3aBucsllasa OT ABUraTelibHOro NpyuBoaa.

YcTporcTBa AONA B3BOAA MexaHu3ma yrpasneHust U 4acT¥ MexaHu3ma ynpasreHus 3amblKaHuem
OOIMKHBI BbITh paboToCcNoCOBHBIMY B COOTBETCTBUM C TEXHUHECKMMUN YCIOBUAMU N3roTOBUTENS.

7.2.1.1.6 3amblkaHve NpWu HANM4YUM HaKOMUTENS SHEepPrum

MexaHuam Takoro Tuna [ormkeH obecneynTb 3amblKaHWE aBTOMAaTWYECKOro BhBIKMHOYATENSA B MNHOOLIX
YCIOBWSIX MPWU Harpyske OT Hyfs 0O HOMWHaNbHOW BKMOYaoLLLeh cnocobHOCTH.

Ecnun aHeprus HakannvBaeTcs B CaMOM BblKMtoyaTene, AOMKHO ObiTb NMpeaycMOTPeHo YCTPOWCTBO,
nokasbiBalwoLlee, YTO MeXaHn3M HaKoMNNeHUsa 3HepruM NoONHOCTLI B3BEOEH.

CpenctBa HakoMneHWs SHEPTMM M 4acTW MexaHu3ama YhpaBreHus 3aMblKaHWeM [OOIDKHbl BbiTh
paboTocnocoBHLIMU NPY HAMPSKEHUWM BCMOMOraTenbHOro MCTodHuka nutanus ot 85 % go 110 % HoMMHanb-
HOro HanpsHKeHUs NUTaHUA Lenu ynpaeneHus.

[MogBWXHbIE KOHTaKTbl HE OOMXHbI NPUXOOUTL B ABMXEHWe, ecli HaKOMMNeHHOW 3HepruM HegocTaTo4yHo
ONs1 NONHOro OCYLLEeCTBIEHWUA onepauvi 3amMblKaHWs.

Ecnn mexaHuam HakonneHus JSHepruM WMMeeT pyYHOW npuBod, TO HanpaereHuwe, B KOTOPOM
OCyLLecTBNSAETCA ero B3ageaeHue, 4OMKHO BbiTh yYKa3aHo.

MocnegHee TpeboBaHWe He pacnpoCTpaHAETCA Ha BLIKMKYATENWU, MMEKLWNe NPUBOL HE3ABMCUMOTO
OEenCTBUS.

7.2.1.2 Pa3mbikaHune

7.2.1.2.1 Obwme nonoxeHms

BbikntovaTtenwu, pasMbikalolnecs asToMaTuyecku, JOMKHbl MeTb cBoboaHoe pacuenneHue (cm. 2.4.23
IEC 60947-1:2007) 1, B OTCYTCTBME OpPYroro cornalleHus Mexay U3roToBUTeENeM WM noTpebutenem, JOMKHbI
HakannueaTb 3HepPruio Ansa pacuenneHnsa 40 3aBeplUeHUs 3aMblKaHWs.

7.2.1.2.2 Pa3MblkaHWe MUHUMATIbHBIMU pacLenuTensaMu HanpsxeHus

B cootBeTcTBUM ¢ IEC 60947-1:2007 (nognyHkT 7.2.1.3).

7.2.1.2.3 PaamMmblkaHWe HE3aBMCMMbLIMIK pacuenuTenamm

B cootBeTctBUM C IEC 60947-1:2007/13m. 2:2014 (nognyHkT 7.2.1.4).

7.2.1.2.4 Pa3MblkaHWne MakcuManbHbIMW pacuenuTensamMn Toka

a) PasmblkaHue B yCMOBUSAX KOPOTKOrO 3aMblKaHUS

PacuenuTenb TOKOB KOPOTKOTO 3aMblKaHMsA [OIKeH obecneyvBaTh pa3MbiKaHWe aBTOMaTUYeCcKoro
BblkmoyaTens ¢ norpewHocTbio 20 % OT 3HadeHWA Toka cpabaTbiBaHWA TOKOBOW YCTABKWM MpW moBbIX
3Ha4YeHuUsIX TOKOBOW YCTaBKW aTOro pacuenuTens.

Ecnu HeoBxogumo Ans cornacoBaHus no cBepxTtokam (cMm. 2.17), M3roToBuTENb AOMKEH NPeaoCTaBUTh
WHpopMaLm (06bIYHO B BMAE KPMBbLIX) OTHOCHMTENLHO:

- MaKCMMaribHOTO MMKOBOMO TOKa OTCeYKM (CkBO3HOro Toka) [cm. IEC 60947-1:2007 (nognyHKT 2.5.19)]
B 3aBMCUMMOCTUW OT OXXMAaeMOoro Toka (4eACTBYHOLEero CUMMETPUYHOIO 3Ha4YeHus);

- XapaKkTepucTuK 2t (cm. 2.18) ona BblkMWYaTenein KaTeropum CenekTMBHOCTM A u npu Heobxoau-
MocCTW B ans Boiknto4aTteneil MrHOBEHHOro AecTBKS (CM. npuMedaHume K 8.3.5.1).

CooTBeTCTBME 3TOV UHOPMALMM MOXKET BbITh NPOBEPEHO B XO4€ HaANexallux TUMNOBbLIX MCNbITAHUNA
umknos Il u lll (cm. 8.3.4 n 8.3.5).
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MpumeyaHuel—[OnsanpoBepkn xapakTepUCTHK COrNMacoBaHUs aBTOMaTUYeCKUX BelKMoyaTenen MoXHO npego-
CTaBUTb U ApYryto uHopmauumio (Hanpumep, 06 UcnbITaHUAX KOMOMHAUWIA annapaToB 3aWuThl OT KOPOTKMX 3aMbIKaHWiA).

b) PasmbikaHne B yCrnoBWAX Neperpysku
1) MrHoBeHHOE MNW C HE3aBUCMMOW 3aepXKKOW BpeMEHHN

Pacuenutens OomKeH Bbi3BaTk pas3MblKaHue aBTOMaTMHEeCcKoro BelKNoYaTens ¢ norpewHoctsio 10 oT
3HayeHus Toka cpabaTbiBaHWA TOKOBOW YCTaBKM NpU MobbIX 3HAYEHMAX TOKOBOW YCTaBKM pacLenuTens TOKOB
neperpysku.

2) C obpaTHO3aBUCUMOI 3a4eP>KKON BpeMeHn

YcnoBHble napameTpel cpabaTteiBaHud ¢ 0BpaTHO3aBMCUMOW 3a4EepXKKOW BPEMEHW MpUBEAEHbI B
Tabnuue 6.

Mpu koHTponbHoW Temnepatype (cm. 4.7.3) u 1,05-kpaTtHomM Toke ycTtaBku [cMm. |IEC 60947-1:2007
(nognyHkT 2.4.37)], T. e. Npy ycrnoBHOM Toke Hepacuennenusa [cm. |IEC 60947-1:2007 (noanyHkT 2.5.30)] B
YCIOBUAX Harpysky Bcex (a3HbiX MOMCOB pacUenuTens, pacuenneHne OONKHO NPOUCXOoAUTe He paHee,
4yem McTedeT ycrnoBHoe Bpems [cM. |IEC 60947-1:2007 (noanyHkT 2.5.30)] OT XONOAHOTO COCTOSHUA, T. €.
KOr4a aBTOMaTUYEeCKWIA BLIKMOYATENb HAXOOUTCH MPW KOHTPONBHON TeMNepaType.

Mo nctevyeHun ycnoBHOro BpeMeHU HepacLuenneHus 3HavyeHne Toka BeicTpo noseiwatoT Ao 1,3-kpaTtHon
TOKOBOW yCTaBKU, T. . 40 YCNOBHOIo Toka pacuenneHuna [cMm. IEC 60947-1:2007 (nyHkT 2.5.31)], n pacuenne-
HWe OOIMKHO MPOUCXOANTE A0 MCTEYEHWS YCIOBHOMO BPEMEHMU.

MpumeyaHue 2 — KoHTpOnNbHOWM Ha3bIBAKOT TEMMNEPATYPY OKPYXKaIoLLEro BO3Ayxa, K KOTOPO OTHOCUTCA Xapak-
TEPUCTMKA NO BPEMEHW/TOKY aBTOMaTUYECKOro BbIKMo4aTens.

Tabnuuya 6 — XapakTepucTvku pasMblKaHWs MakCUManbHbIX pacluenuTenel Toka ¢ obpaTHo3aBUCKMMON 3a0epKKor
BPEMEHW NPU KOHTPONBHOW TeMMNepaType

Mpw Harpy3ke Ha BCex nonwcax

YcnoBHoe BpeMs, M
YCNOBHLIN TOK HEpAacLennexns YCNoBHLIA TOK pacuennexns

1,05-kpaTHas TokoBasa ycTaBka 1,30-kpaTHas TokoBad ycTaBka 2a)

a1y, ecnn |, <63 A.

Ecnu wusrotoButenb rapaHTupyeT HEe3aBUCMMOCTbL XapaKTepPWCTUK pacuernneHns oT TemnepaTypbl
OKpYXalLLero Bo3ayxa, 3HayeHus Toka no tabnuue 6 4omkHbl ObITL 4eACTBUTENEHLI B Npefenax AnanasoHa
TEMNepaTyp, yKazaHHOro U3roToOBUTENEM, € fonyckaembiM oTKNnoHeHuem 0,3 %/K.

OTOT AManasoH TemnepaTyp AOMKeH cocTaensTe He MeHee 10 K no obe CTOpPOHLI OT KOHTPONLHOW
Temneparypsbl.

7.2.2 MNpeBblweHKe TemnepaTypbl

7.2.2.1 lNpepgenbl NpeBbIWEeHNA TeMnepaTypbl

MpeBbllweHne TemnepaTypbl pasfMyHbIX 4YacTel aBTOMAaTW4YeCcKOro BbIKMYaTens, W3MepeHHoe
cornacHo ycnoeusam no 8.3.2.5, He JOMKHO BBIXOAWTE 3a Npefensl, ykasaHHele B Tabnuue 7, BO BpeMs uc-
nelTaHui no 8.3.3.7. lNpesbileHe TeMnepaTypbl BbIBOAOB HE AOMKHO BLIXOAUTL 3a Npefensl, NpusefeHHble
B Tabnuue 7, Bo Bpems ucneitTaHnii no 8.3.4.5 n 8.3.6.4.

7.2.2.2 TemnepaTypa oKpyXatollero Bo3agyxa

[Mpegensl npeBbilleHWa TeMnepaTtypbl, ykasaHHble B Tabnuue 7, OeNCTBUTENbHbI B TOM Cry4ae,
ecrny TemnepaTtypa OKpyXalLero Bo3gyxa He BbIXOAWT 3a npefensl B cootBeTcTBum ¢ |IEC 60947-1:2007/
Nam. 2:2014 (nyHkT 6.1.1).

7.2.2.3 NaBHas Uenb

[maBHas uenb aBTOMAaTMYECKOro BbIKMOYaTeNs BMECTe C BKMKYEHHbIMW B HEe MaKCMManbHbIMW
pacuenuTenaMn Toka JOoKHa NPOBOAWUTL €0 HOMUHANbHBLIA TOK [, B COOTBETCTBWW C pasgenom 8, npu atom
3Ha4eHWs MPEBbLILLIEHWNA TeMNepaTypbl He OOMKHbI BLIXOAWUTL 3@ Npefenbl, yKa3aHHble B Tabnuue 7.

7.2.2.4 Uenu ynpaeneHus

Llenn ynpaBneHus 1 annapaTtbl 4114 Lenen ynpasneHus, UCNorb3yemMble ANA 3aMblKkaHWUs U pa3MblKaHUA
aBTOMAaTWYECKOro BbIKMOYaTenNs, OMKHbI AoNycKkaTe paboTy B HOMUHAMNbHOM pexumMe no 4.3.5 1 ncnbiTaHns
Ha MoBbiWleHWe TeMmnepaTypel B ycnoeuax no 8.3.2.5, npu 3TOM 3Ha4YeHWdA NpeBbILEeHUs TeMnepaTypbl He
OOIDKHBLI BEIXOAUTE 33 Npefensl, ykaszaHHble B Tabnvue 7.
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C ogHOW CTOpOHbLI, COOTBETCTBME TpeboBaHMAM [AHHOTO MyHKTa cnegyeT MNpoBepsiTb Ha HOBOM
aBTOMaTUYecKoM BbiknwvaTene. C Opyrol CTOPOHbI, MPOBepka MOXeT ObiTb NpoBefeHa Ha YCMOTPeHWe
W3roTOBUTENS BO BpeMs UCMbITaHUS Ha NpeBbilleHne TemnepaTypbl no 8.3.3.7.

7.2.2.5 BcnomoraTensHble Lenu

BcnomoratenbHele Lenn BMecTe cO BCroMoraTeribHbIMW YCTPOWCTBAMU LOMKHbI MPOBOAUTL CBOWM
YCMOBHBIA TENNOBON TOK 6e3 BbiXOAa NOBbILLEHWs TeMMepaTypbl 3a Npefensl, ykasaHHble B Tabnuue 7, npu
ncneiTaHuax no 8.3.2.5.

Tabnuua 7 — lNpenenbi NpeBbILLIEHUA TeMMNepaTyphbl ANs BbIBOAOB (KIEMM UMK 3a)KMMOB) U QOCTYMHbIX YacTen

Bug vactu?) Mpegensl NpeBbILWEHUA
Temnepatypei?), K

BblBOObI BHELLHMX COBOMHEHWIA 80

OpraHbl py4yHOro ynpaeneHus:
- METannM4yeckue 25

- HemMeTannuyeckue 35

YacTtu, npegHasHadeHHble AN Toro, YToObl KacaTbCsa UX, HO He AepyaTb B pyKax:
- MEeTannM4yeckKue 40

- HemMeTannuyeckue 50

YacTu, koTopbix He TpebyeTca kacaTbes NPy HOpManbHBIX YCNOBUSAX 3KCMyaTaLun:
- MeTannu4yeckue 50

- HeEMeTannuyeckue 60

a) Ina Opyrux 4acTeil 3HAYeHUs He YCTAHABMMBAIOT, HO HE AOMyCKAalTCA NOBPEXAEHUS COCEOHUX YacTei,
BbIMOMHEHHbIX U3 U30MNALWOHHBIX MaTepuarnos.

b) OTHOCHTCA He K HOBbIM 06pa3sLam, a NPUMEHSIOT MpU NPOBEpke MPEBLILLEHNS TeMNepaTypbl B XOAE LMKIOB
ucnbiTaHWi nNo pasgeny 8.

7.2.3 3neKTpoMU3ONALMOHHbIE CBOWCTBA

7.2.3.1 O6wme nonoxeHus

B cootBetctBMM ¢ IEC 60947-1:2007 [nyHKT 7.2.3, nepevncneHus a) un b)].

Tunosble UcnbiTaHua cnegyeT NPOBOAUTL B COOTBETCTBMU € 8.3.3.3.

lMpoBepka AU3NEKTPUYECKOW NMPOYHOCTU U30MSLMM BO BPEMSA BCEX NOCNEA0BaTENbHOCTEN UCMLITAHWA
JormkHa 6blTh NpoBeaeHa cornacHo ¢ 8.3.3.6.

lMporpamma ncnbiTaHWin OMMKHA CoOoTBeTCcTBOBaThL 8.4.6.

7.2.3.2 VIMNynbCcHOE BblepXMBAEMOE HaNpsxeHne

B cootBetctBMM ¢ IEC 60947-1:2007 (nognyHKT 7.2.3.1).

Ong BblkNo4yaTenen ¢ HOMUHanNbHbIM HanpskeHuem cebilwe 1000 B nepemMeHHOro Toka MMMyrbCHOe
BbIAEPXUBAEMOE HaNpsXKeHne JOMKHO BbiTb COrMacoBaHO MeXay W3roToBUTENEM W MONb30BaTenem, HO He
OOIMKHO BbITh MeHbLUe COOTBeTCTBYLWMX 3HaveHun ansa 1000 B nepemeHHoro Toka.

7.2.3.3 BoigepmBaemoe HanpsikeHMe TMpPOMbIWMEHHOW YacTOTbl [NasBHOW, BCMOMOraTenibHOW W
ynpasnawLLKX Lenemn

MpoBogAT cnefyowuve UCMbITaHNA MPOMBbILLIIEHHON YacToThbI:

- UCNbLITaHWA 3NEKTPUYECKOW MPOYHOCTU TBEPAOTENBHOIO U30NSALMOHHOIO MaTtepuana;

- UCMbITAHWE Ha 3MEKTPUYECKYH MPOYHOCTb OWIMEKTPUKa B Ka4ecTBe KpUTepus paspylueHWus nocne
KOMMYTaLUWOHHbBIX UCMBITAHUA UM TUMOBLIX UCMNbITAHWA HA KOPOTKOE 3aMblKaHWE;

- NPUEMO-CAaTOYHbIE UCMbITAHUSA.

7.2.3.4 3aszopsbl

B cootBetctBMM C IEC 60947-1:2007/M3m. 2:2014 (nognyHkT 7.2.3.3).

7.2.3.5 PaccTosHWS YTEeYKN

B cootBeTcTBUM ¢ IEC 60947-1:2007 (nognyHKT 7.2.3.4).

7.2.3.6 TeepooTenbHbIN M30MALWOHHbLIN MaTepuan

TBepOoTenbHbIA M30MALMOHHBLIA MaTtepuan cregyeT npoBepATb NMBO ¢ MOMOLLLID MpoBeneHus
MCMbITAHWIA MPOMbILWNEHHON 4YacToTel B cooTBeTcTBUM C |IEC 60947-1:2007/Mam. 1:2010/W3m. 2:2014
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[mognyHkT 8.3.3.4.1, nepeuncnenue 3)], 6O UCMbITAHUAMUW HA NOCTOAHHOM TOKe (MCMbITAHUA HA MOCTOSHHOM
TOKe B CTaAMKM paccMOTpeHus).

Mo HacToswemMy cTaHdapTy uenu, BKMwdvawwue B cebd nonynpoBOAHWKOBLIE YCTPOWCTBAa, ANS
npoBefeHWs UCMbITaHNIM cnegyeT OTCOeANHUTD.

7.2.3.7 PaccTtosiHne mexny oTaenbHsIMKU Lensamu

B cooteeTtcTeum ¢ IEC 60947-1:2007 (nognyHKT 7.2.3.6).

7.2.4 CnocobHOCTL K BKMIOYEHWIO U OTKNIOYEHUI0 6e3 Harpy3kn, Nnpu HOpManbLHOW Harpyske u
YCNOBUAX Neperpysku

7.2.4.1 PabotocnocobHOCTb B yCNOBUSAX NEPErpy3ku

370 TpeboBaHMe OTHOCUTCHA K aBTOMaTUYeCKUM BbIKMOYaTenssM C HOMUHanbHBIM ToKoM go 630 A
BKMOYUTEIBHO.

BeiknioyaTens JOmMkeH BbINOMHATE OMpeferieHHoe KONM4YecTBo paboyMx LUKIOB NpU TOKe [NaBHON
uenu, NpesbilWanwemM ero HOMMHanNbHbIN TOK, B YCNOBUAX UcnbiTaHun no 8.3.3.5.

Kaxgpin pabo4min LMKN nogpasyMeBaeT BKIIOYEHWe ToKa C MOCNeayoWwmMM OTKITKYEeHNEM.

7.2.4.2 Pabouune xapakTepucTukn

B cootBeTcTBuM ¢ IEC 60947-1:2007 (nognyHKT 7.2.4.2) co cnegyoWnMK SONOSTHEHNSMU:

BeikniowaTens gomkeH cooTBeTCTBOBaTL TpeboBaHmam Tabnuubl 8:

- Be3 Toka B rmaBHOW Lenu B ycrioBusAx no 8.3.3.4.3;

- NPW NPOXOXAEHUW TOKa B rMaBHOW Uenun B ycrnoeusax no 8.3.3.4.4.

Kaxgpiin paboyunin umkn coctomT nubo nz onepauuy 3amMblKaHusa C nocregylollen onepauneil pasmbl-
kKaHua (onepauuu 6e3 Toka), MTMBO M3 BKMOYEHWS TOKa C MOCMNeAylWwMM erc oTKNYeHnem (onepauvv npu
MPOXOXKAEHNN ToKa).

Tabnuuya 8 — Konuuecteo pabounx UMKnoe

Biwapsnbineil, b Konmqesclasgblimmos Konunyecteo pabodmx LUnMKnos
6e3 Toka ¢ Tokom®) O6Lwee
1 2 3 £ 5
I,<100 120 8500 1500 10 000
100 </ =315 120 7000 1000 8000
315 </, <630 60 4000 1000 5000
630 < I, = 2500 20 2500 500 3000
2500 </ 10 1500 500 2000

a) MakcuManbHblii HOMUHANBHBIA TOK ANA 4AaHHOTO TUMOWUCMOMHEHKS.

b) MuHumanbHas yactoTa cpabaTbiBaHus. [py cornacMi U3roTOBUTENs YacTOTy MOMHO YBEMMYUTb, U B 3TOM
crnyyae ee cnefyeT ykasaTb B NPOTOKOIE UCMbITAHKS.

¢) B kaxxoom paboyem LMKNe aBTOMATUYECKUIA BIKIIOYATENb OMMKEH OCTABATLCH 3AMKHYTLIM JOCTAaTOYHO O0MrO,
4ToBkbI TOK NOMHOCTBLI YCTaHOoBUIICS, HO He bonee 2 c.

7.2.5 CnocobHoCcTb BKNOYaTh U OTKMNOYaTh TOK B YCNOBUAX KOPOTKOro 3aMbIKaHUA

B cootBeTctBuu ¢ IEC 60947-1:2007 (nyHKT 7.2.5) co creaylowmmMm 4ONONHEHUSAMM.

HoMuHanbHasa BknNoYarLlas cnocoOHOCTE NPU KOPOTKOM 3aMblKaHWM A0MKHA COOTBETCTBOBATL 4.3.6.1
n4.36.3

HoMuHanbHas oTkMoYarowas cnocobHOCTE NPY KOPOTKOM 3aMblKaHWMM AOMXHA COOTBETCTBOBATL 4.3.6.2.

HoMWHanbeHbIM KpaTKOBPEMEHHO OOMYCTUMBIN TOK OOMKEH COOTBETCTBOBATL 4.3.6.4.

n punmedHyaHne — 0OB6a3aHHOCTLI0 U3rOTOBUTENSA ABnseTca obecneyeHe COBMECTMMOCTM XapakTepucTuk pac-
uenneHna aeToMatn4eCcKoro Bbiknw4artena u ero cnocobHocTh BblAEPXWNBATb BHYTPEHHWE TEPMUWYECKME KU ANEKTPOOMHA-
MWYECKWME Harpy3ku.

7.2.6 CBoboagHbIN

7.2.7 JononHuTenbHbie TPEGOBaHUA K BbIKMIOYaTENAM, MPUroAHbIM ANA pa3begUuHEHUS

B cooTBetctBMM ¢ IEC 60947-1:2007 (7.2.7), ucnbiTanmsa cornacHo 8.3.3.3, 8.3.3.6, 8.3.3.10, 8.3.4.4,
8.3.5418.3.7.8.
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7.2.8 Ocobble TpeSOBanﬂ K BblKNn4aTenAaAMm CO BCTPOEHHbIMW NNaBKMMU NpegoxpaHUTenAaMmn

MpumMeyaHue— [nda cormacoBaHuA BbIKNOYaTENEN C aBTOHOMHbLIMUW MITABKUMW NPESOXPaHUTENAMM, BKITHOYEH-
HBIMW B OAHY Lenkb, cm. 7.2.9.

Beikniovatene [orkeH COOTBETCTBOBATL HAcTOsWeMy cTaHOapTy BO BCeX acnekrax, BANoTe A0
HOMWHaNbHOW NpefenbHOW OTKNYaLWen cnocoBHOCTM NPU KOPOTKOM 3aMblKaHWW. B 4acTHOCTKM, OH JOMmKeH
yOOBNeTBOpAThL TpeboBaHUAM Lumkna ucneitaHuin V (cm. 8.3.7).

Breiknovwatens gomkeH cpabateiBate 6e3 pacnnaBneHus npefoxpaHuTeneid nog Bo3OelcTBUEM
CBEPXTOKOB, HE MPeBbILIALLNX NPeAeribHOro Toka CeNeKTMBHOCTU I, yKa3aHHOro M3roToBmTenem.

Mpw BCEX CBEPXTOKAX, BMNMAOTh 40 HOMWHAMNLHOW NpeaensHOW HaubornbLUen oTKMYaLWwen cnocobHoCTH
Npy KOPOTKOM 3aMblkaHWK, YCTaHOBMNEHHOW ANa KOMOWHWPOBAHHOMO annapara, pa3MblkaHue BbIKMYaTens
AOMKHO NponcXoauTe nocne cpabaTbiBaHWA OOHOMO WITM HECKOMbKMX NNaBkMX nNpegoxpaHuTenen (Bo nabe-
*aHue ogHodasHoro nuTaHus). Ecnu BeikmoYaTens, No MHopMaLuun U3roToBuTens, cHabxeH BNokMpoBKoW,
NpPenaTCTBYOLW e 3aMblKaHuio (CM. 2.14), NTOBTOPHOE 3aMblKaHWe BbIKMKoYaTens AOMKHO ObiTb HEBO3MOXHBLIM
40 Tex nop, noka nubo He ByayT 3aMeHeHbl pacnnaBMBLUMECS UM HEAOCTaloLWMe NnaBkue BCTaBku, b0 He
ByoeT 3aHOBO HacTpoeHa briokupoBKa.

7.2.9 CornacoBaHue BbIKMIOYaTeNA ¢ APYrMM 3alMTHBLIM YCTPONCTBOM OT KOPOTKOIO 3aMbIKaHWUA

CornacoBaHue BbIKNOHATENA C APYTMM 3aLLUMTHLIM YCTPOWCTBOM OT KOPOTKOMO 3aMblKaHUS NMPUBEAEHO
B MPpUNOXeHUK A.

7.3 aﬂEKTPOMarHHTHaH COBMECTUMOCTDb

Tp96OBaHI/IF| M MeToAbl NCMbITaHWA npueeneHbl B NpUITOXKeHUn J.

8 UcnbiTaHuga

8.1 Buabl ucnbitaHum

8.1.1 O6wme nonoxeHunna

B cootBeTcTBUM ¢ IEC 60947-1:2007 (nogpasgen 8.1) co cnegyoLlwmMMn AONONHEHUAMMN.

[na npoBepkn XxapakTepucTUK aBTOMaTWUYECKUX BbIKMKOYaTenen NpoBoaaT crneayrolmMe UCnbITaHus:
- TUNOBbIE UCMbITaHUA (CM. 8.3);

- NpUeMOo-cAaToYHbIE UCTMbITaHua (cM. 8.4);

- cneumanbHble ucnbiTaHus (cMm. 8.5).

8.1.2 TunoBble UCNbITAHUA

K TMNoBEIM MCMbITAHUAM OTHOCAT CNEeAyLLMe UCNBITaHUS:

WcneitaHue MyHKTBI
[peBbileHne TeMnepaTtypbl 8.3.2.5
[penenel U XapakTepucTUKK pacLensieHms 8.3.3.2
ONeKTpou3onALMOHHbIE CBOWCTBA 8.3.3.3
Pabouve xapaktepuctuku (Npyv HeobxoaMmMocTm) 8.3.34
[Neperpy3o4Hble xapakTepUCTUKA 8.3.35
HawbBonblwasn oTknoyanwas cnocobHOCTE NPY KOPOTKOM 3aMblKaHUU 834mn835
KpaTkoBpeMeHHO A0NYyCTUMbIA TOK (MpyY HeoBXoaUMOCTH) 8.3.6
PaboTocnocobHOCTE aBTOMATUHECKMUX BhIKITIOYATENEN CO BCTPOEHHBIMW NNaBKUMU NpeoXpaHuTensiMu 8.3.7
KpuTnyeckuin TOK Harpyaku 8.3.9

TunoBble UCNBLITAHWS AOMKEH NPOBOOUTL M3FOTOBUTENL HA MECTE WM3rOTOBMNEHUS UMK B Apyroi nabopa-
TOPWU MO CBOEMY YCMOTPEHUIO.

8.1.3 lMpuemo-coaToO4YHbIe UCNBLITAHUA

[MepeyeHb UCMNbITAHUIA, OTHOCALMXCH K NPUEMO-CAATOYHbLIM UCMbITAHWAM, NPUBEaEH B 8.4.
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8.2 CooTBeTcTBME TPEGOBAHUAM K KOHCTPYKLMK

B cooteBetcTBMM € IEC 60947-1:2007/W3m. 1:2010/M3m. 2:2014 (nogpazgen 8.2).

8.3 TunoBble UCNbITaAHUA

Bo n3bexaHve NMOBTOPEHUS OOHWX M TeX e UCMbITaHW MPUMEHUTENbHO K pasHbiM LiMKiam B Hadane
HacTosLlero nogpasaena obuue ycrnoeus UCnbITaHUA CBeAEeHbl B TPW FPynnbl:

- AeWcTBUTeNbHbIe ANns BCeX LMknoB (cMm. 8.3.3—8.3.8);

- YCNOBWS UCMbITAHUIA Ha NpeBbILeHne TeMnepaTypbl (cMm. 8.3.2.5);

- YCMNOBUWS UCMBLITAHUI HA KOPOTKOE 3amblkaHue (cMm. 8.3.2.6).

Bo Bcex cny4dasx, korga 370 HeobxoaMmMo, NPUBOAAT CChINKK Ha obwme Tpeboeanus |IEC 60947-1.

Kaxabil UMKN MCNBITAHUA OCHOBaH Ha MPUMEHUMbIX ODLMX YCMOBWMAX WCMLITAHUA, B CBA3U C YeMm
TpebyloTca NnepekpecTHbIe CCbINKW, oaHako Brnarofapsi 3TOMY 3HAYWMTENbHO YNPOLLEHO OMMUcaHMe Kaaoro
LMKa UCMbITaHUNA.

B HacTosilem nogpasgene TepMUH «MCNblTaHWMe» OTHOCKUTCS K NIOBOMY UCMbITaHMIO, KOTOPOE NOAMNEXMT
BLIMOMHEHWIO, a8 TEPMUH «NPOBEPKa» crefyeT NOHUMATb Kak «MUCMbITAHWE C LEenblo NPOBEpKU» U NPUMEHATL
B Tex crny4asx, Korga npegnonaraeTcsd MPOBEPATb COCTOAHWE aBTOMaTUYECKOro BbIKMYaTens nocne
npoBefeHWs NpeabliayLiero UCNbITaHusa Uukna, cnocobHoro oTpyuartensHo BNUATL Ha Hero.

Onsa obner4eHnss MOWCKOB KOHKPETHOrO YCMOBWS WM WMCMbITAHWSA OHW nepeducnedsl B 8.3.1.3 B
andaBUTHOM nopsAgKe, ¢ UCNONbL30BaHWeM Haubonee pacnpocTpaHeHHbIX TEPMUHOB (HeobA3aTenbHO TOYHO
BOCMNPOWU3BOASALLMX TEPMUHBI U3 33roNOBKOB COOTBETCTBYIOLMX MYHKTOB).

8.3.1 Uuknbl ucnbiTaHum

8.3.1.1 O6Lwue nonoxeHus

TunoBsble UCMbITaHWs 00begMHAKT B HECKOMLKO LMKMOB no Tabnvue 9.

B kaxgom uvkne ucnblTaHus crnegyeT BbIMOMHATE B yKasaHHOW nocrnefoBaTenbHOCTW, ecrii MHOe He
yKa3aHo B HacTosilLeM cTaHgapTe.

8.3.1.2 McnbelTaHusa, He Bowedlwune B UKWKN |, U BbINONHAEMbIE OTAENBHO

B cootBeTcTEum ¢ IEC 60947-1:2007 (nyHkT 8.1.1) cnegyowmne ncnsitaHusa (cM. 8.3.3) MOXHO He BKITHO-
yaTb B LUUMKI W BbIMOMHATL HA OTAEeNbHbIX 0bpas3uax:

- OTKIMKYEHWe NpejenoB U XxapakTepucTuk pacuennenns (cm. 8.3.3.2); B atom cnyvae obpasey (obpas-
Lbl) B MOCNegoBaTeNLHOCTU OOIMKEH (OOMKHbLI) NPOXOANTbL UCNLITAHWUSA, onucaHHble B 8.3.3.2.3, Ha dazHbIx
nontcax npu MakcuManbHOW yCTaBKe, NpW KOMHATHOW TemnepaType M 6e3 [ononHUTEeNbHOrO UCTbITaHUS,
OMUCaHHOro B NepeyncnerHun b), Ana NpoBepKn XapakTepUCTUKW MO BPEMEHW/TOKY;

- UCMbITaHWE 3NEeKTPOU30NALUOHHBIX CBOUCTB (CM. 8.3.3.3);

- UCMbITaHWe pacuennTenen MUHUManbHOro HanpskeHusi no 8.3.3.4.2.3 n 8.3.3.4.3 Ha cooTBeTCTBUE
TpeboBaHuam IEC 60947-1:2007 (nyHKT 7.2.1.3) U UcnbITaHWA pacuenuTeneil MUHUMAanbHOro HanpsXeHus ¢
pasHbiMK yacTtoTamm (cMm. 8.3.2.1);

- UICMbITaHWe He3aBUCUMbIX pacuenuteneid no 8.3.3.4.2.4 n 8.3.3.4.3 Ha cooTBeTCTBME TpeboBaHUAM
IEC 60947-1:2007/W3m. 2:2014 (nognyHKT 7.2.1.4) 1 ucnbiTaHUs HE3aBUCKMMbIX pacuenuTenen ¢ pasHbiMy
yactotamu (cm. 8.3.2.1);

- DOMNONHUTENbHBIE WCMbITaHWS Ha paboTocnocoBHOCTL MNpW OTCYTCTBUMM TOKa OANS  BbIABMXKHBIX
BblkntoyaTenen (cm. 8.3.3.4.5).

8.3.1.3 lNpumeHeHue LMKINOB B COOTBETCTBUM C COOTHOLLEHUAMM MEXAY HOMWHANbHLIMW NapameTpamu
KOPOTKOro 3amMblKaHus

MpuMeHeHWe LMKMNOB UCTILITaHWIA B COOTBETCTBUM C COOTHOLIEHMAMU Mexay napameTtpamu I o, [, v 1,
npuBeneHo B Tabnuue 9a.

lMepevyeHb UCNbITAHWIA

OBwue ycnoeus UcnbliTaHuin Moapasgen
Obuee pacnonoxeHue aBTOMaTUYECKMUX BhIKMNoYaTenei 8.3.2.1
PacnonoxxeHne aBTOMaTWYeCKMX BbiKNoYatener Ana WCnbiTaHWA Ha KOpPOTKoe 83.26.1
3aMblKaHme
YacToTa 83223
KoadhdmuymeHT MoLHOCTH 8.3.224
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OkoHYaHue mabnuubsl

MNpoBepka 3NeKTPUYECKON NMPOYHOCTM U30NALKUK

McnbiTaHne Ha KOpoTKoe 3amMbiKaHWe OTAEMbHLIX MOMCOB (4Ns CUCTEMBI C 3a-
3emMneHnem no dase)

McnbiTaHne oTAenbLHOro Nonca Ha KopoTKoe 3aMblkaHue (ans cuctem IT)
[MpoBepka NONoOXeHWs rMaBHOro KOHTaKTa

Bbiknioyatenu co BCTPOEHHBIMU NMNABKMMUW NPEeaoXpPaHUTEnsaMy (MCrbITaHus Ha
KOpOTKOE 3aMblKaHWe)

SKcnnyaTauMoHHbIE XapaKkTepPUCTUKN

PaboTtocnocobHOCTL Npu neperpyakax

Pacuenutenu neperpysku (nposepka)

JkcnnyarauuoHHas oTKNYaLWwan cnocobHOCTL Npu KOPOTKOM 3aMbIKaHUM
McnblTaHWe Ha OTKNYAIOLWYH CMOCOOHOCTE NPM KOPOTKOM 3aMbIKaHWUW MNPy Mak-
cMMarnbHOM KpaTKOBPEMEHHOM BbIOEPXKMBAEMOM TOKE

KpaTkoBpeMeHHbIi BblAepKUBaeMblii TOK

[peBbilLeHre TeMnepaTypkl (MPoBepkKa)

Mpenensl v XxpakTEPUCTUKKN cpabaTbiBaHns
MpegenkHas OTKNOYAKLWAn cnocoBHOCTE NPU KOPOTKOM 3aMblKaHUK
BbIKaTHbIE BbIKMHOYATENM (AONONHUTENEHBLIE UCMBITAHKUA)

Obwue ycnosus UCNbITaHWA Mogpasgen
3anucu (MHTepnpeTaumn) 8.3.2.6.6
BoccTaHoBneHne HanpskeHus 83226
McnbiTaTeneHeble LeNU Ha KOPOTKOE 3aMblKaHue 8.3.2.6.2
MeToguka ucnbiTaHUs Ha KOPOTKOE 3amMblKaHWe 83264
WMcnbiTaHne Ha NpeBbILEeHWE TEMMNEPATYpPhbI 8325
[MocTosAHHaA BpemMeHu 83225
Honyckn 83222

Weneiranna (obulylo cxemy nocnefoBaTensHOCTM UCNBITaHUA M. B Tabnuue 9) Mopgpasgen
KpuTtuuyeckuin Tok Harpysku 8.3.9
[nanekTpu4yeckne CBOMCTBA 8.3.3.3

8.3.3.6—8.3.4.4—8.3.54—
8.3.6.6—8.3.7.4—8.3.7.8—8.3.8.6

Mpunoxexue C

Mpunoxexue H (cm. H.2)
8.3.3.10
8.3.7.2—8.3.7.6—8.3.7.7

8.3.3.4—8.3.4.3—-8.3.45
8.3.3.5
8.3.3.8—8.3.4.5—8.3.5.2—
8.3.6.6—8.3.6.2—8.3.6.7—
8.3.7.5—8.3.7.9—8.3.8.2—8.3.8.8

8.34.2—838.4

8.3.6.5
8.3.6.3—8.3.8.3

8.3.3.7—8.3.4.5—8.3.6.4—

8.3.7.3—8.3.8.7

8.3.3.2

8.3.5.3

8.3.3.4.5

Ta6nuua 9 — OBLWAA CXEMA LIMKIIOB UCTbITaHU)

Lnkn neneitadmi

O6nactb NpUMEHeHns

HMcnbiTanna

I

O6uwme
XapaKTepUCTUKK
paboTocnocoBHOCTH
(8.3.3)

Bce aBTOMaTuyeckue
BblKNKO4aTenu

Mpenernsl 1 xapakTEPUCTUKA pacLenneHuns.

3neKkTpon3oNALMOHHbIE CBOMCTRA.

MexaHuueckoe cpabaTtbiBaHve U paboTocnocobHOCTL B yCno-
BUSX 3KCMNyaTauun.

PaBoTtocnocobHoCTL Npu neperpyskax (koraa Heobxoammo).

MpoBepka aneKTpU4ecKkon NPOYHOCTU U30MALMN.

MpoBepka NpeBbilLEHNs TEMMepaTypbl.

MpoBepka pacuenuTeneii TOKOB Neperpy3ku.

MpoBepka MUHMMAaNLHOTO U HE3ABMCKMMOrO pacLenuTenen.

[MpoBepka NoONOXeHWA rMaBHbIX KOHTAKTOB (Korga Heobxogumo)

I

HomuHanebHas pabo-
Yana oTKMYaLLas
CrnocoBHoCcTL npu
KOPOTKOM 3aMbl-
KaHun (cm. 8.3.4)

Bce aBTOMaTUYECKME
BbikMto4aTenub)

HomunaneHas pabodas oTknovalwas cnocobHOCTe NpyU Ko-
POTKOM 3aMbIKaHWH.

MpoBepka paboTocnocoBHOCTM B YCMNOBUAX SKCMNyaTaLuy.

MpoBepka aneKTPUYECKOW NPOYHOCTI U30NALMK.

MpoBepka NpeBbILEeHUs TEMNepaTyphbl.

MpoBepka paclenuTenei TOKOB Neperpy3aku
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LInkn ncnbitaHunia

ObnacTb npumeHeHus

MenbiTaHus

11

HomuHaneHas
npegeneHas
oTKNoYaloLwas
cnocoBHoCTb Npy
KOPOTKOM 3aMbIKaHWUM
(cm. 8.3.5)

Bce aBTOMaTUYECKUE Bbl-
kniouaTenu®) kateropum
CeneKTUBHOCTH A U
BBIKMIOYATENM KaTeropum
cenekTUBHOCTH B C
yNpaBrneHMeM MrHOBEH-
Horo gelicteusd)

MpoBepka pacuenvTeneil TOKOB Neperpysku.

HomuHansHas npegenbHasa OTKNK4Yarklwan cnocobHocTb npu

KOPOTKOM 3aMbIKaHWK.

MpoBepka anekTpu4eckoi NPOYHOCTU U3ONALWN.

I'IpOBepKa pacuenmenelﬁ TOKOB MNMeperpy3kn

BCTPOEHHbIMUW Mnas-
KMMW NMpegoxpaHuTe-
nsamum (8.3.7)

Otan 2

lMpoBepka pacuenuTeneil TOKOB Neperpy3sku.

KOpOTKOQ 3aMblKaHKeE Mpu 1,1-KpaTHOM TOKe cornacoBaHWMA.
KOpDTKOE 3aMblKaHWe npu HOMWHAaInLHOW npe,qeanoﬁ OTKIMHO-

yawuwen cnocobHocTu.

MpoBepka anekTpU4eckon NPOMHOCTU U30NSALKN.

lMpoBepka pacuenuTeneil TOKOB Neperpysku

v ABTOMAaTMYECKME BLIKMIO- [NpoBepka pacuenuTenei TOKOB NepPerpysKu.
HomuHaneHeI yaTenu KaTeropuu HomuHaneHeIR KpaTkoBPEeMEHHO AOMYCTUMBIA TOK.
KpaTKOBPEMEHHO cenexkTueHocTK BP) lMpoBepKa NpeBbILLEHUS TemnepaTyphbl.
OONyCTUMBIN TOK 1 aBTOMaTU4ecKkne OTkniovatoLwas cnocobHOCTb NPY KOPOTKOM 3aMblKaHUK C MaK-
(cm. 8.3.6) BbIKIKOYaTENW KaTeropun | cMManbHbIM KpaTKOBPEMEHHO A0NYCTUMbIM TOKOM.
cenekTuBHoOCTU A C MpoBepKa aNeKTPUYECKON NPOYHOCTW U30MALMN.
HOMUWHaNbHbLIM BbIOEPHKN- MpoBepka pacuenuTenei TOKOB Neperpy3ku
BaeMbIM TOKOM KpaTko-
BPEMEHHOro AenNCcTBUA
(cm. 4.4)
V ABTOMaTUYECKWE BbIKIHO- 3Tan 1
PaGoTtocnocobHocTe | Y4aTenu co BCTPOEHHBIMU KopoTkoe 3amblkaHue npu NpeaensHoOM TOKE CENEKTUBHOCTM.
aBTOMaTWU4ECKNX NNaBKMMK  MpefoxXpaHu- lMpoBepka NpeBbILLEHUS TemnepaTypbl.
BbIKMIOYaTENEW CO TENAMU MpoBepKa aNeKTPUHECKON NPOYHOCTW U30MALMN.

VI
KoMBWHMpOBaHHBbIN
LMK UCNBITaHUIA
(8.3.8)

ABTOMATUYECKWE BLIKNIO-
yaTenu KaTeropumn cenek-
TUBHOCTK B:

-ecnm [, = I (BMecTo
LMKNOoB uUcnbiTaHui [ n 1V);
-ecnm = 14=1,
(BMECTO LMKIOB
vcneitanuia 1l—IV)

MpoBepka pacuenuTeneil TOKOB Neperpy3ku.
HoMWHanbHLIA KpaTKOBPEMEHHO AONYCTUMBIA TOK.

HomuHansHas paﬁouaﬂ OTKNYaLwaa cnocobHocTh npun Ko-

POTKOM 3aMblKaHWW.

PabotocnocoBHOCTL B YCNOBWAX 3KCMNyaTauun.
Mpoeepka anekTpU4eckor NPOYHOCTU U30NALUN.

MpoBepka NpeBbILLEHUA TEMNEPaTYpbI.
lMpoBepka pacuenuTeneil TOKOB Neperpysku

Kputnyeckuin Tok
Harpyaku (8.3.9)

ABTOMATUYECKME BbIKITHO-
YaTtenn NoCToAHHOIO TOKa

McnbiTaHna Ha BO3gencTeue KPUTUYECKMUX TOKOB

Linkn ncneitaHui Ha
KOPOTKOE 3amblKaHue
OTAENbHBIX MOMHCOB
(npunoxenue C)

ABTOMaTUYECKME BLIKNIO-
Yyatenu Oona npMMeHeHuA
B CUCTEMaX anaoaoro 3a-
3eMneHna

OTxnovawLwasn
KOpPOTKOM 3amblkaHun [ .

lMpoBepKa anekTPU4EcKon NPOYHOCTH U30NALUK.

CnocobHOCTb

oTAenbHOro

ﬂpOBepKa pacuenmeneﬁ TOKOB Neperpyskun

nonwkca

npu

Linkn weneiTaHuin
Ons NpUMEHEHUA B
IT-cuctemax

ABTOMaTU4ECKME BbIKITHO-
yatenu OnA NpUMeHeHns B
[T-cuctemax

OTknovawLwan
KOPOTKOM 3aMblkaHUn 1.

MpoBepka anNekTpU4eckor NPOYHOCTH U3ONALMK.

CNocoBHOCTb

oTOenbHOro

lMpoBepka pacuenuTeneii TOKOB Neperpysku

nonkwca

npu

(cm. 8.3.5);

a) [Ina BuiGopa aBTOMATUMECKWNX BbIKOYaTeNen ANA UCMbITaHUA W MPUMEHAEMOCTI PasMyHbIX UCMbITATENbHBIX
LIMKNOB COTMacHO COOTHOLUEeHWO Mexay [ .o, I, v 1, (CM. Tabnmuy 9a).

b) 3a ncknoueHrem Tex cnyyaes, KOraa NPUMEHAETCA LMK UchbiTaHuii VI,
) Kpome BbIKMtOHaTened:
-y koTopeIx I =1
- AN KOTOPbIX NMPUMEHSAIOT LMK UcrbiTaHuia VI,

- CO BCTPOEHHLIMU NNABKMMW NPEAOXPaHUTENAMM.
d) CMm. npumevaHue k 8.3.5.1.
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Tabnuua 9a— lNpUMeHeHe LMKNOB UCTLITaHWI B COOTBETCTBUM C COOTHOLWEHUAMU Mexay [ ., I, n [Cwaa)

KaTeropus npumeHeHus
CesTEliETHaT 7 L i A €O BCTPOEHHbIMWU B co BcTpoeHHbIMK
THOLWEHW esr Loy 7] Ci WKN UcnblTaHUA % NAaBKUMMA B NNaBKUMMK
npenoxpa- npegoxpa-
HUTENAMK HUTEnAMn
BapuaHT 1 | X X X X
Ig # I, — Ana kareropuu A; Il X X X X
— . b)
I # 1., — Ana kateropuu A; I X X
_ d)
I # 1, # I, — ansa kateropun B v X X X
V X X
BapuaHT 2 | X
I =1,,%#1_,,, — Anda kateropumn B Il X
I[ X b)
v X X
A X
VI (KoMBUHMPOBAHHBII) X©) X0
BapwuaHT 3 | X X X X
I =1, — Anda kateropun A; I X X X X
I =1,,%#1,, — Ana kateropuu B |
v xd) X
Y X
BapwuaHT 4 |
I =1, =1,,— Ansa kateropun B Il
11
v X
V
V1 (KoMBUHUPOBaHHBLIN) X
a) MNpumeHaeTcA K N0BOMY 3HA4YEHNIO U,.. Korga 3HauyeHui Heckorbko, Tabnuua NpUMeHAETCA ANs Kaxaoro aHave-
HuA U, MNpuMeHeHne UyKna ykasaHo 3HakoM X B COOTBETCTBYHLLEN rpade.
®) Vicnbitanue nposoasiT, ecin Iy, > Iy,
©) Mo yKkazaHWio M3roTOBMTENSA UMW MO COFMACOBAHMIO C HUM JaHHbIN LMKN MOXET BbiTh BLINOMHEH Ha BbIKMIOYATENAX
KaTeropuu npumMmeHeHuss B, B aTom cnyyae oH 3ameHsaeT uuknbl ucneitaHnia |l v V.
d) Linkn vcnbitaHnii 1V NpuUMEHSIT TOMbKO AN BhIKMOYATENeid ¢ HOMUHAaMNbLHBIM BhlAepXnBaeMbIiM KpaTKoBpe-
MEHHbIM TOKOM (cMm. 4.4).

8.3.1.4 AnbTepHaTuBHbLIE MpPOrpaMMbl WCMbITAHWA OMNA BbIKNOYaTenen ¢ 3agaHHbIMW pasmMepamm
Koprnyca v KOHCTPYKLMWMW, UMelLLMe pa3nnyHoe KONUYecTBO MOMCOB

[JaHHble anbTepHaTUBHbIE MNpPOrpaMmbl WMCMbITAHMA MOTYT MPUMEHATLCA TOMbKO TOrAa, Koraa Bce
HOMMWHamNbHbIE XapaKTePUCTUKM OOWHAKOBLIE UMK HWKE, YeM BapWuaHT, NpeaCcTaBleHHbIN B NONHOM o0ObemMe
nporpammbl cornacHo Tabnuue 9, 1 KOHCTPYKTUBHbIE PACXOXAEHWSA B TOW UMW MHOW CTENEHW COOTBETCTBYIOT
BCEM BapuaHTam. B cryyae ogHOMNOMIOCHLIX BhIKNKOYATENEA HOMWHAMNbLHOE HarnpskeHue AOMKHO BbiTb
pPaBHbIM WM HWXKE, YeM HanpskeHue ceTW HelTpanu, cornacHo Tabnuue 9. [ByXNOMNIOCHbIA BbIKITYaTENb
nony4arT nNyTemMm yAaneHus LeHTpanbHOW Lenu ToKa M3 TPEXMONKCHOro BbIKMOYaTENs. TpPEXMOMCHbLIN
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aBTOMaTUYECKMIA BLIKMIOYaTENb, UCMBITAHHLIA MO nporpamMe 1 unv nporpamMme 2 HacTOALLEro NOAMYHKTA,
He nogBepraeTcs AanbHEWLWWM MCMbITAHUAM, TaK Kak NnoapasymeBaeTcs, YTO Ha Hero pacrnpocTpaHslTcs
UCNbITaHUA NS TPEXMNOMCHOro BapuaHTa.

CornacoBaHue TpeboBaHUA K UCNbITAHUSAM MOXET DbITb BbIMOMHEHO C NOMOLLbLIO NPOBEeAEeHUS OOHON W3
anbTepHaTUBHbLIX NporpamMmm 1 unn 2, NnpuBeOeHHbIX ganee.

[Nporpamma 1.

[na TpexnoniwcHOro BapuaHTa NpoBOAAT LMKMbI UCMbLITAHUA B cooTBeTcTBUM C Tabnuuen 9. Kpome
TOro, NP HeoBXoOMMOCTN NCMLITAHUSA UMW LUKIbLl UCNbITAHWMA, NpuBedeHHble B Tabnvue 9b, npoBogaT Ans
OPYrux BApUaHTOB.

Mporpamma 2.

[na 4yeTblpexnoncHOro BapMaHTa NPoBOAAT LUUKIbI UCNLITAHWA B COOTBETCTBUKM ¢ Tabnuuein 9. Kpome
TOro, NpPU HEOBXOAMMOCTM MCMbLITAHUSA UMW LUUKIbl UCTbITAHWA, NpUBEAeHHble B Tabnuue 9c, npoBogaT Ans
OPYrUX BapUaHTOB.

MpyHUMN NPUMEHEHNs anbTepHaTUBHbIX NPOTPaMM UCMNbITaHWIA NOKa3aH HMXKe

Mporpamma 1 Mporpamma 2
1 nontoc | 2 nontoca | 3 nontoca | 4 nontoca 1 nontoc | 2 nontoca | 3 nontoca | 4 nontoca
KoHcTpykuma 12) O 0 [ ] | @] O Q u
KoHcTpykums 2 — — ] O — — — ™
KoHcTpykums 3 — — [ O —_ —_ —_ |
— — | O — — — |
KoHCTpyKUMs n — —_ ] O — — — &

MpumeuvaHue

B — vcnbiTaHWa NONHOCTBI0 NPOBOAAT cornacHo Tabnuue 9;
] — ucnblTaHWA NPOBOAAT cornacHo Tabnuue 9b;

(O — ucnbITaHKA NPOBOAAT cornacHo Tabnuue 9¢;

— — TpeboBaHWa K UCTBITAHWAM OTCYTCTBYIOT.

a) KOHCprKLiMﬁ 1 siBnseTcA KOHCprKLI,VIeﬁ, KOTOpasda MakCMarbHO NOKPbIBAET HOMWHANbBHBIE XapakTePUCTUKA.

Tabnuuya 9b — MNpuMeHeHUe UCNbITaHUIA UMK UMKNOB UCNbITaHWA ANA O4HO-, ABYX- U YeTbIPEXNOMOCHbIX BbIKMKYa-
TEenewn B COOTBETCTBUM C anbTepHaTUBHOW nporpammoit 1, npusegeHHow B 8.3.1.4

MpumeHeHne
Lukn MpymeHeHne gnsa ansa ogHo-
. | MyHkT 06 ucnbiTaHum WcnbiTanue YeTblPEXMNOoMKCHOro | W1 AByX-
nensiTaHn f), h)
BapuaHTa NONKCHOro
BapwaHTta?)
| 8.3.3.2 McnbiTaHne npegenoB U XxapakTepucTUK pacuenneHns
8.3.3.2.1 Obuwue nonoxeHus X X
83322 Pacuenvtenu kopoTkoro 3aMmblKkaHus xa) Xa)
8.3.3.2.3, a)® Pacuenutenn neperpysok:
- MFTHOBEHHOTO AeWNCTBUA/C HE3aBUCUMOW BblAEpX- X
KOW BPEMEHHN
8.3.3.2.3, b)¥) - ¢ 06paTHO3aBUCUMOW BbIAEPKKON BPEMEHN X xe)
(ecnn NpUMeHUMO)
8.3.3.24 [ononHuTeneHble UCNbITAHWA ANA pacuenuTenen
C HEe3aBWCMMOW BLIOEPKKOW BPEMEHHN
8.3.33 SONeKTpoU3oNsaUMOHHbIE CBOUCTRA X X
8.3.34 MexaHunyeckoe cpabaTtbiBaHne U paboTocnocoBHOCTE B YCNOBMUAX aKCcnnyaTaunm
8.3.3.4.1 Ob6Lme ycnoBua UCMbITaHWIA X X
8.3.34.2 KOHCTpYKUMS 1 MexaHWndeckoe cpabaThbiBaHne xd) xd). e)
25

GostExpert.ru
https://GostExpert.ru/gost/gost-60947-2-2021



https://gostexpert.ru?utm_source=pdf&utm_medium=64629
https://gostexpert.ru/gost/gost-60947-2-2021?utm_source=pdf&utm_medium=64629&utm_term=page

FOCT IEC 60947-2—2021

OkoHYaHue mabnuuysi 9b

[MpumeHeHmne
Linkn MpumeHeHue ana AN ofHo-
_ | TlyHKT 06 UcnbiTaHun McneitaHne YeThIPEXNONCHOro Wnu ABYyXx-
Y y
WCNbITAaHUA f), h)
BapuaHTa' MONKCHOro
BapuaHTta?)
| 8.3.34.3 PaBoTtocnocobHocTs B 06ECTOMEHHOM COCTOSHUMN X X
8.3.34.4 PaboTocnocoBbHOCTL NpY NPOXOXAEHUN TOKa X X
8.3.345 BblgBMXKHbBIE aBTOMAaTUYECKME BbIKMKOYaTENu X
8.3.35 PaBoTtocnocobHOCTEL Npy Neperpyakax X
8.3.3.6 [NpoBepka 3nNeKkTpU4ecKon NPOYHOCTK U30NALUN X X
8.3.3.7 MNpoBepka npeBLILIeHWA TeMMepaTypbl X X
8.3.3.8 [NpoBepka MakcvMmankeHbIX pacuenuTeneil TOKOB
neperpysKku
8.3.3.10 MNpoBepka MUHMMANbBHEBIX M HE3ABUCUMLIX pacue- X X
nutenen
8.3.3.9 [NpoBepka nonoXeHWs rmaBHOMO KOHTaKTa X X
Il 8.34 HomuHanbHasa paboyas oTKMYawwaa crnocob-
HOCTb MPWU KOPOTKOM 3aMblKaHWUK
1 8.3.50) ©) HomuHaneHaa npepenbHas OTKNOYawoWas crno- X X
COBHOCTL MPWU KOPOTKOM 3aMblKaHWUK
v 8.3.6 HomMWHaneHbIM KpaTKOBPEMEHHO AOMYCTUMbIA TOK X
YeTBepTbIv
MOMC U TOMBKO
COCEHWUIA NOmMoC
(cm. 8.3.2.6.4)
\% 837 PaBoTtocnocobHOCTE BbIKMOYATENEN CO BCTPOEH- X X
HBIMW NNABKUMK NPefoxXpaHuTenamm
Vi 8.3.8 KoMBWHMPOBaHHbIW LMK UCNbITAHWA
Mpwno- Livkn wcneiTaHniA Ha KOPOTKOE 3aMblKaHwWe oT-
xeHue C OenbHbIX MOMNoCoB
Mpuno- Lnkn ucnbITaHWIA BeIKNKOYaTenen Ang npuMeHeHUa
*eHue H B |T-cuctemax

MpumeyaHue — NpuMeHeHne UCNbITAHWA UMW LWKIOB UCMbITaHWA 0603HaYeHO 3HaKoM X B COOTBETCTBYHOLLEN
rpadge.

a) OHO UCMbITAHME Ha O[HON Nape NoncoB hasbl, BeIBPAHHOI NPOM3BONEHO. B Cnyyae aneKTpOHHOrO pacueni-
TENA 3TO UCMbITAHWE MOXET BbiTb NPOBEAEHO Ha OAHOM NOnice, BolbpaHHOM NPOW3BONBHO.

b) 30T UMKN UCMBITaHKIA Takke NPUMEHSIOT ANA TpexnoniocHoro BapuanTa. Linkn Il gna TpexnoniocHoro BapuaHTa
3ameHeH yuknom |l unu uuknom VI (cm. Tabnuuy 9).

©) Toneko oanH oBpasel ¢ MakCUManbHLIM HOMUHAMLHBIM TOKOM UCTBITLIBAKOT MPW MAKCUMaNbHOM HOMUHAMLHOM
sHaveHuu, kBA ([, * cooTeeTcTByloWee U,).

d) Bea NpoOBEPOMHBLIX WCMBITAHWI MO MEPEYUCTIEHUSM C) (pacLenuTeni MWHWMANbHOTO HanpsbkeHws) u d)
(He3aBMCKUMbIE pacuenuTenn).

©) MpUMeHAETCA TONBKO AN OAHOMOMKCHOIO BapuaHTa; He TpebyeTcs AN ABYXNONHOCHbLIX BApUaHTOB.

f) B cnydae 4eTblpexnoniocHbIX YCTPORCTB C PasnNMuUHLIMK YPOBHSMW 3alLUMTLI HeliTpanu (Hanpumep, 60 % unu
100 %) vcnbITeIBAKT B COOTBETCTBUM € Tabnuuein 9b TonbKo BapuaHT C CaMblM BbICOKUM YPOBHEM.

9) Tonbko oauH oBpasel; ¢ MakCUMAanbHBIM HOMUHANBHBLIM TOKOM ANSA KaXA0r0 LMKNa UCMLITaHuIA.

) OguH oBpasel; ¢ MaKCUManbHBIM HOMUHAMBHBIM TOKOM AMS KaXOoro LMKNa WCibITaHuid; B CNydae OAHOMo U
HECKOMBKUX KOHCTPYKTMBHBIX paspylweHui (eM. 2.1.2 1 7.1.6) B npegenax pasmepa Kopnyca AonNonHUTeNsHLIA obpasel,
UCMBITLIBAKOT MPU MakKCUManbHOM HOMWUHAMNbLHOM TOKE, COOTBETCTBYIOLLEM KaK/O0W KOHCTPYKLUK.

) Ceo6ogHo.

1) CBoGogHo.

k) 370 ucnbiTanHne He ABNsETCA 06S3aTENBHLIM ANA 3NEKTPOHHbLIX pacUenuTeneii.
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Tabnuuya 9c — lMpuMeHeHUe UCMbITAHWIA MW LWMKNOB UCMLITAHUIA K OOHO-, ABYX- U TPEXMOMIOCHBIM BbIKIOYaTENAM B
COOTBETCTBMU C anbTEPHATUBHOW nNporpaMmoint 2, npueeaeHHow B 8.3.1.4

MNpumeHeHne MNpumeHerne
L MyHKT 06 MCnbITaHUK WcnbitaHne AR Tpex- ANA OAHO- I
ncnblTaHUK NOnWCHOro ABYXMNONKCHOro
sapuaHTa’) sapuaHTa®)
| 8.3.3.2 VcnblTaHWe NpedenoB U XxapakTepucTUK pacLuenieHns
8.3.3.2.1 Obuwue nonoxeHus X
8:3:3:2.2 OTKMOYEHNE B YCIOBUAX KOPOTKOrO 3aMbiKaHUsa xe)
8.3.3.2.3, a)¥ Pacuenutenn neperpysok:
- MrHOBeHHasi/c ornpefeneHHol BpeMeHHOW 3a-
OEPXKKON
8.3.3.2.3, b)K) - ¢ 0bpaTHO3aBUCUMOW 3aEPKKON BpEMEHMN Xe)
(ecnn NpMMeHUMO)
83.3.24 WcneiTanns pacuenutenen ¢ He3aBMCKMMOW 3a-
OEDPKKOWA BPEMEHN
8.3.3.3 OneKTpou3oNALUOHHEIE CBOMCTBA X X
8.3.34 MexaHunyeckoe cpabaTtbiBaHre 1 paboTocnocoBHOCTE B YCIOBUAX aKCNnyaTauum
8.3.3.4.1 Obuwue nonoxeHus X X
8.3.34.2 KoHcTpykuus u MexaHnveckoe cpabaTtbiBaHue xd). e)
8.3.3.4.3 PaBotocnocobHocTe B 06€CTOMEHHOM COCTOSHUA
8.3.344 PaBoTtocnocoBbHOCTE NpY NPOXOXOEHUN TOKa
8.3.3.45 PaboTtocnocobHOCTL B 06€CTOHEHHOM COCTOAHUA
BBIKMIOYATENEN BbIABUKHOIO UCMOMHEHUS
8.3.3.5 PaboTtocnocobHOCTL Npu Neperpyakax
| 8.3.36 [MpoBepka anekTpu4eckon NPOYHOCTM M3ONSALMN
8337 [MpoBepka NpeBbILLEHU:A TeMMepaTyphbl
8.3.3.8 [MpoBepka MaKkcMManbHbIX pacuenuTeneil TOKOB
neperpyaku
8.3.3.9 [TpoBepka MWHUMAanbHBIX U HE3aBUCUMBbIX pac- X X
uenntenemn
8.3.3.10 [poBepka NonoXeHUs rMaBHOro KoHTakTa X X
Il 8.3.4 HomuHaneHasa pabovas oTkmwYaKwas cnocob-
HOCTb NMPWU KOPOTKOM 3aMbIKaHUM
n 8.3.5b)¢) HoMuHaneHas npegenbHas oTKMNYaLWas cno- X X
COBHOCTb NPW KOPOTKOM 3aMbIKaHUK
I\ 8.3.6 HoMuHanbHbIA KpaTKOBPEMEHHbIW TOK
V 837 PaBoTtocnocobHOCTL BeIKMOYaTENE CO BCTPOEH- X X
HbIMM NNABKUMU NpefoxpaHiTensaMu
VI 8.3.8 KoMBUHMPOBaHHLINA LMK UCTLITAHKUIA
Mpwno- LIMkn mcnelTaHMiA HA KOPOTKOE 3aMblkaHue OT-
xeHune C OEenbHBIX NONKCOB
Mpwno- LInkn ncnbiTaHni BhIKMOYaTene onsa npuMeHe-
xeHue H Huga B I T-cuctemax
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OkoHYaHue mabnuusi 9¢

MpumeyaHune — [pUMEeHEHNE UCMBITAHWIA UMW LWKINOB UCMbITaHWA 0603Ha4YeHO 3HaKOM X B COOTBETCTBYHOLLEN
rpadpe.

a) CeoBogHo.

b) 3TOT LUMKN MCTBITAHMIA TaKKe NPUMEHSETCA ANA UCMLITAHUA YETLIPEXMOMIOCHBIX BapMaHTOB, Lk |l Ans YeTbl-
PEXMNOCHOro BapnaHTa 3ameHeH umknom |l unu yuknom VI (cm. Tabnuuy 9).

°) Tonkko oauH oBpa3zel ¢ MakcUManbHbIM HOMUHATNLHBIM TOKOM WCMLITHLIBAIOT NPY MAKCUMAamNsHOM HOMWUHAMNLHOM
kBA (/, x cooTBeTcTBylOWEE U, ).

d) Bes NPOBEPOYHBIX MCMLITAHUI MUHUMAnLHBIX pacuenuTenei no 8.3.3.4.2.3 ¥ He3aBMCUMBLIX paclienuTeneil no
8.3.34.2.4.

&) MpuMEeHAETCA TONLKO A8 OAHOMNOMNICHOTO BapuaHTa; He TpebyeTca AN ABYXMNOMCHLIX BApUAHTOB.

f) CeoBoaHo.

9) Tonkko oauH oBpasel ¢ MakCUManbsHLIM HOMUHAMBHBIM TOKOM, [NS KBXA0r0 LKA UCMbITaHWIA.

h) CeoBogHo.

) CeoGogHO.

1) CeoBogHo.

k) 310 ncnbiTaHue He ABNAeTCA 06s3aTENBHEIM ANA ANEKTPOHHLIX pacLlenvTeneii.

8.3.2 O6wme ycrnoBUs UCTILITAaHUN

M puMMeHaHne — McnbiTaHns B COOTBETCTBUM C TpBGOBaHHHMM HacTOALWEro CtaHgapTa He UCKMo4YaloT Heobxo-
AONMOCTW OONOMNHATENBHBIX UCMBITAHWA ANA BbIKNOYATENEN, BXOOAWNX B C60p0‘leIe yCTpOI;ICTBa, HanpumMmep VCMbITaHMA
no IEC 61439.

8.3.2.1 Obwwme TpeboeaHus

B oTcyTCcTBME Apyroro cornalieHnsi C M3roToBUTENEM KaKabliA LIMKIT UCMIbITAHUA criefyeT BbINONHUTL Ha
obpa3sue (unu KomnnexkTe obpasyoB) HOBOrO BhIKITKOYATENS.

KonuuecTeo 00pa3LoB, nognexallmx UCMbITAaHUAM KaXA0ro Lukna, U ycrnoBus UCNbITaHWA (Hanpumep,
YCTaBKW pacuennutenei TOKOB Neperpysky, NpUcCoeanHEHWs) B COOTBETCTBUM C NapamMeTpamMu BblKmYaTenen
npveedeHbl B Tabnuue 10 unu, Korga 3aTto NPUMEHMMO, ONS ansTepHaTUBHLIX MPOrpamMm WCMbITAHWA B
Tabnuue 9b nnwn Tabnuue 9c¢ (cm. 8.3.1.4).

Mpy HeOBXOOUMOCTU B COOTBETCTBYIOLLMX MYHKTaxX NOMeLleHa OoNoNHUTensHasa MHopmauus.

B oTcyTcTBME Opyrux ykasaHWuid UCMbITaHWS criedyeT NPOBOAWTL C BLIKMOYATENeM, UMEHLIMM MaKcu-
ManbHbI HOMWHaNbHBIA TOK ANA AaHHOro TUNopasMepa, U NpeanonaraeTcs, YTo Takum obpa3zomM oxBadeHbl
BCE& HOMMHAanNbHbIE TOKN ANSA TAKOro TMnopasmepa.

B cnyyae ogHoro unu H6onee KOHCTPYKTMBHBIX pacxoxgeHuid (cm. 2.1.2 u 7.1.6) B npegenax onpege-
JIEHHOro pasmMepa Kopnyca WCMblTaHus AONONHWTeNbHbIX 06pasuoB cnegyeT NPoOBOAWTbL B COOTBETCTBUM C
Tabnuuen 9b n/unu Tabnuuen 10 B 3aBUCUMOCTU OT NPUMEHEHUS.

Ecnun He ykaszaHo MHOE, pacuenuTen TOKOB KOPOTKOrO 3aMblKkaHUsl AOMKHbI BbiTe 0TKanMbpoBaHbl Ha
MakcuMyM (Mo BpeMeHW KM Mo TOKY) AN BCEX UCMbITAHWUA.

KoHCTpykuMa noanexalimx WCMNbITaHUAM BbIKMOYaTeNenl [OMKHA BO BCEX OCHOBHBIX JeTansax
COOTBETCTBOBATb TUMOBOW KOHCTPYKLMN.

B oTcytcTBME gpyrux ykasaHuA ONs UCMbITAHWA crnefyeT WCNonb30BaTbh TOK OQHOrO TWMa, a Ha
nepeMeHHOM TOKE — TOM e HOMMHAINbHOM YacToThl U C TeM Ke KonudyecTBoM (has, uYTo 1 B npegnonaraeMblx
ycrioBusx akcnnyatauun. MicneiTaHna, npoBedeHHble ¢ YactoTon 50 'y, pacnpocTpaHsioTea Ha YacToTy 60 Iy,
1M HaobopoT, 3a UCKMYeHneM criydyaeB paboymx napameTpoB pacLenuTeneid MUHUManbHOro HamnpsKeHus
W HesaBucuMblX pacuenuTened no IEC 60947-1:2007/Mam. 2:2010 (nywkT 7.2.2), |IEC 60947-1:2007
(noanyHkT 7.2.2.6).

MexaHuamMy ¢ aMeKTpMYecKUM ynpasBneHUeM OOKHO BbiTb obecrneyeHo NUTaHWe Npu MUHWUMANbHOM
HanpsbkeHun no 7.2.1.1.4. Kpome Toro, nuTaHne MeXaHM3MOB C 3M1eKTPUYECKUM YrpaBneHuem OOITKHO ObiTh
OCYLECTBMNEHO Yepe3 COOTBETCTBYHOLLME Lenu ynpaBneHUs aBTOMaTUHECKOrO BbIKMYaTeNns B KOMMNEKTe
C KOMMYTauWOHHbIMKM annapaTtamun. Heobxogumo npoBepuTe NPaBunbHOCTL cpabaTbiBaHUA BbIKNOYATENS B
OTCYTCTBME Harpysku B cnydyae onepupoBaHus B yKasaHHbIX YCIOBUAX.

B cnyuae BbIknuartenen c 3aBMCUMMON pydMHON akTueauuen (cM. nognyHkT 2.4.12 |EC 60947-1:2007)
BbIKMOYaTENL HEOBXOANMO onepuporaTth ¢ paboyer CKOpOCThHO BO Bpems KomMmyTupoeaHus 0,1 m/c £ 25 %,
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T. €. CKOPOCTb, M3MepsAemMasi B MecTe COMpPUKOCHOBEeHWs paboyveroc opraHa MCnbLITaTeNbHOrO YCTPOWCTBA C
NPUBOAHLIM YCTPOWCTBOM WUCMLITYEMOro BbikNoYaTensa. [ng noBOPOTHLIX pyyYeK YyrnosBas CKOPOCTb A0MKHa
MOMHOCTBI COOTBETCTBOBATL YKa3aHHbIM Bbllle YCMOBUAM, OTHOCALLMMCS K CKOPOCTW OpPraHoB ynpasieHust
(B KpaMHWX NOMOXEHMWAX) UCMBITYEMOTO BhIKOYATENS.

WcneiTyembi# BeIKNOYaTENb cnedyeT YCTaHOBWUTE B YKOMMNINEKTOBAHHOM BUAE Ha ero cobCTBEHHOW UMu
3KBMBaNEHTHON onope.

KMcnbiTaHua BbiKMoYaTenen cnegyert npoBoAMTb Ha OTKPLITOM BO3OYXE.

Ecnu Bbikntoyatens MoxeT ObiTb NpMMeHeH B 0CODbIX WHAWBMAYyanbHbiX oBoMoYkax W npoLluen
MCNbITAHUST HA OTKPLITOM BO34yXe, OH AOIMKeH MpOWTW AOMNOMNHUTENbHbIE WUCMbITAHUS B HAaMMEeHbLIen W3
3Tux 060MoYeK COrnacHo yKasaHusM W3roTOBUTENsl C UCMONb30BaHWMEM HOBOro obpasua Ans Kaxooro 13
cnefyowmx UCnbITaHun:

a) ucnbiTaHMe Ha KOpPOTKOe 3amMbikaHue cormacHo 8.3.5 mpu makcumansHom U, v ucnbiTasue npw
COOTBETCTBYILIEM [, C MaKCUMarnbHLIMK NapaMeTpamu pacuenuTens (cm. cHocky? k Tabnuue 10);

b) ncnelTaHue NoBbiWeHUs TeMnepaTypel B 06wmx ycnosusx 8.3.2.5 ona aBToMaTU4YeCKOro BbIKIHOYa-
Tens ¢ MakcumaneHbIM fth Npu ycnosHom Tennosom Toke B obornoyke iy, (cm. 4.3.3.2). MNoeblweHna Temne-
paTypbl JOMKHBI OTBEYaTk TpeboBaHMAM NyHKTa 7.2.2, 3a UCKIMIOYEeHWEM TOro, YTO MOALEM TeMnepaTtypbl Ha
KrneMmax He JomkeH npeseiwaTte 70 K.

Wudopmaums 06 aTux ucneiTaHWsX, B TOM 4ucne paamepbl 060MoYkK, JOMKHbI ObITh yKa3aHel B Npo-
TOKONe UCMbITaHWA.

MpumeyaHue — MHavBugyanesHas obonoqka npeactaBnaeT coboi Kopnyc, KOHCTPYKUMS U pa3Mepbl KOTOPOro
NO3BONSAOT BMELLATL TOMLKO OAWMH aBTOMaTUYECKMIA BBIKMIOYATENb.

OpHako ecnu BbIKNOYaTenb MOXET BbiTb UCNONb30BaH B 0COBLIX MHAMBMAYAlbHbIX 060NOYKaXx 1 UCMbI-
ThIBA€TCs MOCTOSAHHO B HaMMEHbLUEN M3 yKa3aHHbIX U3roToBuTenem obonoyek, NpoBeAeHWe MCMbITaHWA Ha
OTKPbLITOM BO34yXe MOXeT He noTpeboBaThca Mpu ycnoBWMW, YTO Takasi obornodka — mMeTannudeckas, 6es
uzonauuun. MHdopmauns 06 3TUX UCNBLITAHWUSX, B TOM YWUCre pa3mepbl 060nouku, 4OMKHbI BbITh yKasaHbl B
NPOTOKONE UCMbLITAaHUA.

Mpy MCNbITAHWAX Ha OTKPLITOM BO3OyXe, Kacawluxcsa paboTocnocobHOCTM Npu  MNeperpyakax
(cm. 8.3.3.5), kopoTkux 3amblkanmax (cm. 8.3.4.2, 8.3.5.3, 8.3.6.5, 8.3.7.2, 8.3.7.6, 8.3.7.7 n 8.3.8.4) u kpa-
TKOBpeMeHHO gonyctumoM Toke (cm. 8.3.6.3 u 8.3.8.3), roe HeobxoouMmo, cO Bcex CTOPOH BbIKMYaTErNs
JOIKEeH DbITh YCTAHOBMNEH METANMMYECKUA 3KPaH COrMacHO yKa3aHuaMm narotoeutens. MHgopmayusa ob aTux
MCNbITAHUSX, B TOM YMCIEe pacCTOAHWE MeTannMyeckoro akpaHa oT BbIKNw4YaTtens, gormkHa ObiTb ykasaHa B
NPOTOKOMNE UCTbITaHWIA.

MeTannuyeckuid 3kpaH JOMKEH MMETb CledyloLNe XapakTepUCTUKN:

- CTPYKTypa — nneTeHas MeTannuyeckas ceTka, WNM MeTannuMyeckuin nucT ¢ nepdopauvein, vnu
pacKaTaHHbIA MeTanmnU4YecKknin NUCT;

- OTHOLWEHWE nnowagn oTeepcTyi K obwen nnowagu — ot 0,45 go 0,65;

- paamep oTBepcTua — He Bonee 30 MMZ;

- NOKPbITUE — TOKOMpoBOAsALLee, U 6e3 NoKpbITUS;

- CONPOTUBMEHWE: CeAyeT YYUTLIBATL NMPU pacyeTe OXUOAEMOro ToKa NoBPEXAEeHUS B LIeNu NraBkoro
anemenTa [cm. |IEC 60947-1:2007 (noanyHkT 8.3.4.1.2, nepeuncnerue d)] npu uamepeHun ot Hawmbonee
yOaneHHoN TOYKKM Ha MeTanM4eckom aKpaHe, 4OCTUraeMon AyroBeiMW Bbibpocamu.

KpyTawme MOMEHTLI Npy 3aTATMBAHUM BUHTOB Ha 3aXKWMaX [OMKHBI COOTBETCTBOBATbL WHCTPYKUUAM
narotoBuTenen [cMm. 5.2, nepedyncneHve e)].

He ponyckaeTcs npoBefeHne TEXHUYECKOro obecnyXnBaHua nnv 3aMeHa getanei.

Ecnv Bo3HuKaeT HeobXxogMMOCTb B NPOBeAeHUM MCTbITaHWIA Npy Donee KecTKUX yCnoBuaAxX (Hanpumep,
npu Bonee BbICOKOW YaCTOTE OMEpUpPOBaHNSA C LieNbH COKpaLLEHUst ANMUTENbHOCTU UCMbITaHUA), TO 3TO MOXHO
genaTb TOMbKO C cornacust N3aroToBMTENS.

MHdopmauma o6 ogHodasHbIX MCNbITAHWMAX OTAENbHbLIX MOMKCOB MHOMOMOMOCHBLIX BhIKNKYaTenen,
npegHa3HavYeHHbIX ANna cucteM ¢ dasoBbiM 3a3eMINeHWeM, nprMeeneHa B npunoxenun C.

CeeneHust 0 JOMOMHUTENbHBIX UCMNbITAHWUAX BbIKIMOYaTEeNen ana He3a3eMNeHHbIX CUCTEM UMW CUCTEM G
3a3eMIeHneM Yepes NoNHoEe CONPOTUBMEHUE NPUBEAEHbI B NPUNOXeHUN H.
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Tabnuua 10— KonuyecTteo obpasuoB Ans UenbiTaHus

KonnyecTteo K
yKasblBaeMblx ”eMM‘F' Konu- MapameTtp Wcnbitatens- | [posep-
Uukn HOMWHanNbHbLIX dasbl 4eCTRO Homep Toka?) Uenbitatens- HBbIA TOK KA NOBbl- | ~
e aHaveHuit U, Harpysku oBpas- obpas- Hoe Hanpske- LIEHNA o
108 ua HU1E Temnepa-
1 2 Mu. | Oa | Het Min | Max Coot | Max e
| X X X X X 1 1 X U, max Cm. 8.3.3 X 9
1 X U, X X h)
X X 2
2 X U, X b)
1 X U X X h)
X X 3 2 X Uy X b)
3 X u, X X i)
h
Il (/) 1 X | U, maxcoot X X )
nVvi
(emecTe) X X | X 3 2 X U, max cooT X b)
3 X U, max X X k)
1 X U, max coot X X h)
2 X U, max cooT X b)
X X X 4
3 X U, npom. X X e)
4 X U, max X X k)
1 X U, X )
X X 2
2 X U, X b)
1 X U, X 9
X X 3 2 X U, X b)
3 X U, X c)
1 X | U, max coot X a)
(£,
X X | X 3 2 X U, max cooT X b)
3 X U, max X d)
1 X U, max coot X g)
2 X U, max cooT X B
X X X 4
3 X U, npom X e
4 X U, max X d)
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lMpodomxeHue mabnuusi 10

Konu4ectso o Boligepxka | [lpo-
yKa3sblBaembix Kniemmst | & o < | MapameTp WeneiTa- BpPEMEHHU Bepka
dase/ | 5G| &3 a) WenbiTa- ; S
L{VIKI] NCTLITaHWE HOMWHAalNbHbIX Harpyaku @ ™ s 8 TOKa TensHoe TelnbHbIN TOK NnoBbI- 8
3HaveHun Uy Py 8| 5¢e LWeHns T
Eag | 3 lg HanpsxeHue O
S o Temne-
1 2 |Mu.| Oa | Her| * Min | Max Coot | Max | Coot [ Max | paTypbl
1 X U, max X X X 9
X X | X 2
2 X U, max X X X m)
IV (o) 1 X | U, maxcoot X a)
X[ X | X]| 3 2 X | U, maxcoor [ X X i)
3 X U, max X X |ma
V BCTPOEHHBII 1 X U, max X X | P9
nnaBKuiA
2 b)
npegoxpa- L R R 2 X U, max X
Hutens (1)
OTOenbHbIN 1 X U, max I, 9)
nosc
X X[ X | X | X 2 pov
(npunoxeHme C) 2 | X Ug max Lo,
)
OTaenebHbIA X X[ X[ X ]| X 1 1 X U, max It g)
nosc
(npunoxeHue C)
(Iy7)

MH. — MHOTOnonNKCHON;
CoO0T — COOTBETCTBYHOLLMA;
[MpoM. — NMPOMEKYTOUHbINA.

MpumevaHwue 1 — Tabnuua 10 npmeHnma Kk nporpaMmmam ucneiTaHuit Tabnuuel 9. B cnyyae ansTepHaTUBHbIX
nporpaMm ncnbeltaHni (cM. 8.3.1.4) npumeHumbl Tabnuuel 9b 1 9c.

NMpumevyaHwe 2 — [PUMEHNMOCTE UCMBITAHUA MW LWMKNA UCMbITAHUIA YKa3biBAaETCH CUMBOMOM X B COOTBET-
CTBYIOLLEW SYENKE.

2) MuHUMAnbHbIA I, onpegenewHoro TunopaaMepa; B CryYae perynvpyembix Neperpy3oqHbIX pacLenvTenesn,
3TOT TEPMWH O3Ha4YaeT MWHMMAMbHY HacTpoMKy MUHWMManeHoro I,. Max — makcumanbHbelid [, onpegeneHHoro
TUnopasmepa.

b) NanHbIit 06pasel; He MCNOMNB3YIOT B CReayIoLLMX CryYanx:

- aBTOMaTU4YECKMIA BLIKMIOYATENL C OOHON HEpPEerynnpyeMoin HacTPOMKOW TOKa B JaHHOM TUMOpa3Mepe;

- BbIKIIOYATENb, OCHALLEHHbIA TOMbKO LUYHTOBbIM pacuenuTeneM (T. €. 63 BCTPOEHHOro pacuenuTensa npu
CBEPXTOKax);

- BbIKMKOYATENb C 3MEKTPOHHOW 3alMTOlM OT CBEPXTOKOB B OMNpedefieHHOM TWUMopasmMepe WM C PeryriMpoBKON
HOMMHana ToKa TOMbKO C NMOMOLLBbH 3MEKTPOHHOMO NpUcnocobneHus (T. e. 6e3 M3MeHEHMA AaTYMKOB TOKa).

©) MepeBepHyThLIE NOAKMIOHEHNS.

d) MepeBepHyThIe NOAKITIOYEHUSA, ECNUA KIEMMbI HE UMEIOT MapKUPOBKMU.

©) MoanekuT CornacoBaH1Io MEXY WCMbITATENBHOM CTAHLMEN U N3rOTOBUTENEM.

il Ecnn knemMmbl He WMelOT MapKMpPOBKM, HEOBXOAMMO MPOBOAUTL MCMbITAHUS [ONONHUTENbHOrC 0Bpasua ¢
NnepeBepHyTLIMU MNOAKMIOYEHUAMMU.

9) B crnyyae 0HOrO UNn HECKOMbKUX KOHCTPYKTUBHLIX pasnuuuii (cm. 2.1.2 1 7.1.6) B 0AHOM TUnopasmepe [onon-
HUTENbHLIN 0bpa3sel NoABEpralT UCMLITAHUSAM NMPU MaKCUMaNsHOM HOMUHAMNBHOM TOKE, COOTBETCTBYHOLLEM KaX oM
KOHCTPYKLMW, B YCNOBUAX, NPUMEHMMBIX K 06pasuy 1.

h) TpeGosatue B cHocke 9 npuMennmo k umkny VI (coemecTHo) n umkny 11, koroa Ig=1,,.

) NaHHbIi obpasey BbIOMpalOT HA OCHOBAHUM MAaKCUMAanbHOrO 3Ha4YeHWs TENNOBOW 3HEpruu (Igwt, roe t —
COOTBETCTBYHLLAA KpaTKOBpeMeHHas Bbigepxka (cM. 4.3.6.4). [laHHbIM 0Bpasel He UCNOoMb3YIOT, ECNK YCIOBUE MaKCK-
ManbHOW TENSIOBOW 3HEpPrK BbINONHeHo no obpasuy 1 nnun 3.

1) NanHeiit obpasel ¢ neperepHyTLIMK NoAKNOYeHUaMU TpebyeTca Tonbko Toraa, koraa uvkn |l 3ameHsioT Luk-
nomll (I, =1, cm. 8.3.5).

cu cs?
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OkoH4aHue mabnuubi 10

k) MopknioueHnss nepeBepHyThI, €CNK KINEeMMbl HE MapkupoBaHbl, koraa uwkn Il 3ameHsior uuknom |1 (o = Lo
cm. 8.3.5) unu korga umkn VI samengoT umknamu I Hlw IV (1, = I, = 1, cm. 8.3.8), B NDOTUBHOM Cry4ae MCrbITaHusA
AaHHoro obpasua NpoBoAaT C NPAMbIM MNOAKIIOHEHWEM.

) MpuMeHVMO TOMBKO K BLIKMKOYATENAM C HOMUHAMNBHBIM KpaTKOBPEMEHHBIM BbiAepXUBaeMbIM TOKOM (CM. 4.4).

M) [laHHbIn 0Bpa3eL c nepeBepHyThHIMU NOAKMIoYeHUAMI TpeByeTCA TONbLKO TOrAa, KOrAa KIeMMbl He MapKUpOBaHbI,
a uwmkn Il samenator uuknom IV (7., =1, cm. 8.3.5).

n) NaHHbIi 0bpasel, TpebyeTca TonbKo Toraa, koraa umkn |1l samensioT umknom [V (Iey = Lop €M. 8.3.5).

W

8.3.2.2 MNapameTpbl UCMNbLITAHWIA

8.3.2.2.1 3HayeHus NnapaMeTpPOoB UCMbITAHWUIA

B cootBeTcTBUM ¢ IEC 60947-1:2007 (nyHkT 8.3.2.2.1).

8.3.2.2.2 Jonycku napamMeTpoB UCNLITAHWUI

B cooteeTctBUM ¢ IEC 60947-1:2007 (nyHkT 8.3.2.2.2).

8.3.2.2.3 YacTtoTta onsa ncneiTatensHOW Lenu NnepemMeHHoro Toka

Bce wucnbiTaHusa JOMKHBI ObiTh BbIMOMHEHbI NPW HOMWMHAaNbLHOM 4YacToTe BblKNovaTensa. lMpu Bcex
WCMNbITAHUAX HA KOPOTKOE 3aMblkaHWe, KOorga OT Y4acToThl NpakTUYecky 3aBUCUT HOMUHAmNbHAas OTKMOYaoLWwas
CrnocoBHOCTb, AOMNYCKAEMOE OTKITOHEHUE HE OOMKHO NMpeBbiwaTth 5 %.

Ecnun, no yTBepXAeHW WM3roTOBUTENS, HOMWUHAamNbHas OTKMYalowas cnocobHOCTE NMPakTUYeckn He
3aBWCHT OT 3Ha4YeHMA 4acTOThbl, ONYyCKaeMoe OTKIOHEHWE He JOMKHO NpeBbilaTh 25 %.

8.3.2.2.4 KoadhduUuMeHT MOLLHOCTK MCNbITATeNbHON Lienu

B cootBetctBMM ¢ IEC 60947-1:2007 (nyHkT 8.3.4.1.3) CcO cnegylowum U3MeHeHeM.

Tabnuuy 16 IEC 60947-1:2007 3ameHsoT Tabnuuen 11.

Tabnuua 11— 3Ha4yeHMs KO3 HULMEHTOB MOLLHOCTM U BPEMEHHbLIX MOCTOSHHLIX B 3aBMCMMOCTM OT MUCMbITaTelNbHbIX
TOKOB

KoadhdprumeHT MOLLHOCTH [NocToAHHAs BpeMeHK, Mmc
McnbitaTtenbHbli TOK
b comanae | cnocogweers | Moperpvea | 0| ccotuoer, | Neperpyasa
&3 0,9 5
3<l=45 0,8 5
45<7<6 0,7 5
6<7/<10 0,5 0,8 0,5 5 2 2.5
10<7<20 0,3 10
20< /<50 0,25 15
2500 < [ 0,2 15

8.3.2.2.5 TocTosiHHAA BpeMeHU UCnbiTaTernbHOW Lenu

B cootBeTcTBUM ¢ IEC 60947-1:2007 (nyHKT 8.3.4.1.4) co crieqytoLLMM U3MEHEHWEM.

Tabnuuy 16 IEC 60947-1: 2007 3ameHstoT Tabnuuen 11.

8.3.2.2.6 BoccranHaBnuBawLleeca HanpsKeHne NpoMbILUNEeHHON YacToThl

B cooteeTcTBUM ¢ IEC 60947-1:2007/13am. 2:2014 [nyHkT 8.3.2.2.3, nepeuuncneHuve a)].

8.3.2.2.7 Mynbcauns ucnbiTatensHoro Toka ansa DC

McnbiTaTenbHbIA TOK A0KEH COOTBETCTBOBaThL TpebosaHmam 6.3.1 IEC 62475:2010.

8.3.2.3 OueHka pe3ynbTaToB UCMBLITAHWUA

CocTofiHWe BbIKIHOYATENS NOCMe UCNLITaHWUA cregyeT NpoBepATbs MeTO4aMU, NPedyCMOTPEHHBIMKU A4S
KaOoro Lukna.

BoiknovaTtenb cunTaloT yOooBMeTBOpsoWwmnM TpeboBaHnsM HacTosILLero ctaHgapTa, ecnim OH CooTBeT-
cTByeT TpeboBaHMAM KaxK4oro npeaycMoTPEHHOTo LMKNa.

Kopnyc He gomkeH 6bITb NOBPEXAEH, HO 4OMYCKAKTCA BOMNOCHbIE TPELLMHbI.

I puMeHYaHMNe — BonocHble TPELWWHBI ABNAKTCA CNeacTtBMemM BbICOKOrNo OaBrneHnA ra3a mnn TennoBbiX Harpy-
30K B peaynbrare BOﬁ,EI,EﬁCTBVIﬂ Ayrn, Korga npepbiBadTcAa bonblne TOKW, U UMEKT nOBerHOCTHbII?I XapakTtep. CJ'IE,D,OBEI-
TENBHO, OHKX He pPacnpoCTPpaHAKTCA Ha BCKO TONWKMHY NUTONO Kopnyca annaparta.
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8.3.2.4 OueHka pe3ynbTaTtoB UCMLITAHWUA

B cooteeTcTBUM ¢ IEC 60947-1:2007 (nyHKT 8.3.2.4).

8.3.2.5 YcnoBua ncnblTaHWin Ha NpeBbIlLeHne TeMmnepaTypsbl

BoikniovaTens gomkeH cooTBeTcTBOBaTL TpeboBaHusam 7.2.2.

B cooteetctBun ¢ IEC 60947-1:2007/Mam. 1:2010/Mam. 2:2014 (nyHkT 8.3.3.3), 3a wucknwo4e-
Huem 8.3.3.3.6, co cneayowWnMMK OONOSTHEHUAMM.

BuiknioyaTens fgomkeH BbiTh YCTAHOBMEH B cOOTBETCTBUM € 8.3.2.1.

Bo Bpemsa ncnbiTaHuii Ha NpeBbILLEHUE TEMMNEPATYPh! LMK UcnbiTaHuiA | (cm. 8.3.3.7) nuTaHue KaTyLuek
pacuenuTenen MMHMMarbHOro HanpsKeHWa Tam, rae 3To NPUMEeHMMO, AOIMKHO NoJaBaTbCA ¢ OOQHOW HOMMU-
HanbLHOW YacTOTOW U COOTBETCTBYIOLLMM HanpskeHUeM, BelbpaHHbIM NPOWU3BONbLHO. [ONONHUTENBHLIE UCMLI-
TaHusa ONA NPOBepKM KaTylek Npu ApYrux HOMWHAaMbHbIX YAacTOTax WM HanNpsKeHWsax crnegyeT NPoOBOAUTL BHE
umKna.

B 4eTbipexnontocHbIX BbIKMWYATENAX BHadarne noanexat MWCMNbITaHWK TPpW MOoMca, OCHAaLLEeHHble
MaKCMManbHbIMW pacuennTenamMu Toka. Beikniovatens ¢ HOMUHanNbHbIM TOKOM He Bonee 63 A 4ONONHUTENbLHO
MCMNbITLIBAKOT NYTEM MPOMYCKaHUSA TOKa Yepe3 YeTBepThid M coceQHUI C HUM mnontockl. [pu Gonee BbICOKUX
HOMUWHAaNbHLIX TOKax METOAMKa UCMbITAHUS OOMKHA BbiTh COrmacoBaHa U3roToBMTENEM U NoTpebutenem.

8.3.2.6 YcnoBua MCNbITAHWIA HA KOPOTKOE 3aMblkaHWe

8.3.2.6.1 Obwue TpeboBaHuUs

B cootBeTcTBUM ¢ IEC 60947-1:2007 (nyHkT 8.3.4.1.1) co cnegywLwyummn JONONHEHUSAMUN:

a) BbIKMYaTENb OOMKEH BbiTh YCTAHOBIEH B COOTBETCTBUK C TpeboBanusamn 8.3.2.1;

b) ecnu HeBO3MOXHO NOATBEPAUTH, YTO MPW YCTaHOBKE PYYHOro YCTPOWCTBAa ynpaeneHus B nwoboe
nonoxeHnwe He obpasyeTcs 3a30p, Yepe3 KOTOpbI MOXHO Bbino 6bl BBecTn CTpyHy aAnameTpom 0,26 mm
TakMMm 06pa3om, 4ToObl 4OCTMYb 30HbI AYroracuTelnbHON KaMepbl, TO CrieayeT MCNOoMb30BaTh HIMKEONMCaHHY0
NCNbITATENbHYIO YCTAaHOBKY.

McknouMTensHO ANA onepaunii pasMbIKaHWUA NOAUITUNEHOBYIO NNEHKY HU3KOW NNOTHOCTW, MPO3payHyto,
TonwwuHown (0,05 £ 0,01) mm, pasmepom 100 x 100 Mm NMoMeLLaKOT, 3aKPENMSAKT M HECUMIBHO HaTArMBaKT B
paMke, Kak nokazaHo Ha pucyHke 1, Ha paccToaHuu 10 mm:

- oTHaubonee BbICTYNAOLLEN HACTU PYYHOT0 3aMbIKaKOLLEro yCTPONCTBA aBTOMaTUYECKOro BbIKNioYaTens
©e3 3aMblkaHWs1 3TOTO YCTPOWCTBA; UK

- Kpas BbIEMKWM PYYHOro 3aMblKalOWero yCTpoMCTBa aBTOMAaTMHYECKOro BbIKIOYaTens ¢ 3aMblkaHuem
3TOro yCTpOWCTBA.

MonunaTuneHoBasl NneHKa gomkHa obnagatb cneayrLwmMMy pu3nyeckMMn CBONCTBaMMU:

- NNOTHOCTb Npun TemnepaType 23 °C — (0,92 + 0,05) r/icm®;

- TemnepaTtypa nnaenenus — ot 110 °C go 120 °C.

Co CTOpOHBI, yaaneHHoR OT BIKMKYATENA, OMKHA BbITh pa3MelleHa COOTBETCTBYHOLAA NOACTARKA BO
n3bexaHne paspblBa MOMWM3TUIIEHOBOM NIEHKW BCMeACTBMEe BOMHbI OaBME€HWS, KOTOpas MOXEeT BO3HUKHYTh
MPY UCNbITAHWMK Ha KOPOTKOE 3aMblKaHue (CM. PUCYHOK 1).

[na ncneiTaHWA BhIKNOYATENER, KPOME MCMLITAHWA B MHOMBUAYANbHOW ODOIOYKE, MEXay MeTanmnu-
YeCKWM 3KPaHOM W MOSIMSTUINEHOBOW NIEHKOW NOMeLLaT WUT U3 U30NHALWMOHHOro Martepuana unu metanna
(cm. pucyHok 1).

I punMedyaHune — ﬂaHHyIO ncnbiTaTenbHY YCTAHOBKY MCNONb3YHOT TONbKO ANA onepau,w?l OTKNHYEeHWA, Tak Kak
€€ BbINONHEeHWE Ond onepaunn CO crnoxHo n NnoaToMy yCnoBneHo, 4YTo onepaunn O He MeHee XecCTKne, YemMm onepaunu
CO (cm. 8.3.2.6.4);

C) onepupoBaHne BbIKINKO4YaTenem B0 BpeMA MCMbITAHWIA SOMKHO KaK MOXHO AOCTOBEPHEE NMUTUPOBATh
yCcnoemnsa akcnnyataymn.

Bbiknio4yatens ¢ 3aBUCUMbIM ynpasneHnem npu NCNbiTaHUAX OOJDKEH 3aMblKaTbCA Npu nogadve nuTaHnA
B Uenb ynpaeneHns (HaﬂDFI)KEHMﬂ nIn ,EIaBREHMFI), cocTasnsLero 85 % OT €ro HOMWHamNbHOro 3HAYeHMS.

BrIkntoyaTtesib C He3aBUCUMMbIM ynpaerneHnem npu ACNblTaHUAX OOITKEH 3aMbIKaTbCA NP MakKCUMalnbHOM
MATAaHNU MeXaHW3Ma ynpaerieHUA, yKa3aHHOM U3rOTOBUTESTEM.

Beikntoyartens ¢ ynpaeneHnem npuv HanM4mMm Hakonmtena sHeprun npu NCNblTaHMAX OIMKeH 3aMblKaTbCH
npv NMTaHNMM MexXaHrMaMa yrnpasneHuna, COCTaBlnAOLLEM 85 % HOMWHanNbLHOTO HanpsaxeHmd sCnomMoraTternbHOro
MCTOYHWKE;

d) €eCcnn BblKNK4YaTesnb OCHauleH perynupyemMmbiMM MaKCMMarnbHbIMU pacuennuTendamMin TOKa, YCTaBKa
ITUX pacuenmeneﬁ OOIMKHa COOTBETCTBOBATb I'lpe,D,I'II/ECBHHOﬁ ON8A KaXO0ro LUMKNa UcnbiTaHui,
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Ecnuv BeikmoyaTens 6e3 MakcumarnbHbIX paclenuTenein Toka OCHalLeH He3aBMCUMbIM pacLendTenem,
TO Ha 3TOT pacuenuTens A0MKHO NogaBaThCA HanpsikeHne, cocTarnawllee 70 % HOMUHANLHOMO HANPSXKEHUS
nUTaHus Ons uenu ynpaeneHusa pacuenuTtens (cm. 7.2.1.2.3), B MOMEHT HE paHee Ha4yana KOpOTKOro
3aMblKaHWs U He no3gHee 10 Mc OT ero Havana;

€) Npw NpoBeAeHUN 3TUX UCMBITaHWUIA 3aXKUMbI NMTAHKUS BLIKIKOYATENS, MAPKUPOBaHHbLIE M3TOTOBUTENEM,
OOIDKHBI ObITh NOACOEAUHEHBI B UCNILITATENEHYIO LIEMb CO CTOPOHbI MMTaHWUA. [p1 OTCYTCTBMM TAKOW MapKUPOBKK
COEeNHEHWSI UCMbITaTeNbHbIX 3aKUMOB AOMAKHbLI BbiTh BEIMOMHEHLI TaK, KaK yKkazaHo B Tabnuue 10.

8.3.2.6.2 WcnbiTaTenbHasa Lenb

B cooteeTcTBUM ¢ IEC 60947-1:2017/W3m. 1:2010 (nyHkT 8.3.4.1.2).

8.3.2.6.3 KanubpoBka ncnbiTaTenbHONA Lenu

B cooteeTcTBUM ¢ IEC 60947-1:2007 (nyHKT 8.3.4.1.5).

8.3.2.6.4 MeToguKka vcnbiTaHWi

8.3.2.6.4.1 Obwue TpeboBaHua

B cooteeTcTBUM ¢ IEC 60947-1:2007 (nyHKT 8.3.4.1.6) co crienyoLwMMN JONONHEHUAMMU.

8.3.2.6.4.2 WcnbiTaHne O4HO-, ABYX U TPEXMOMIOCHbIX aBTOMAaTUYECKUX BblIKNoYaTenemn

Mocne kanMbpoBKK UCNbITaTensHOMW Lienu no 8.3.2.6.3 BpeMeHHble coeIMHEHWS 3aMeHAIOT UCMBITYEMbIM
BblKNOYaTENEM U €ro CoOeAUHUTENbHLIMW NPOBoAaMMW, NMPKU UX HANWYUK.

McnbiTaHua Ha pabGoToCnoCOBHOCTL B YCMOBUAX KOPOTKOrO 3aMbIKaHWSl OOIMKHbI ObiTh BLIMOMHEHbI
umknamu no tabnuue 9 (cm. 8.3.1).

[Ons aBTOMaTUYECKUX BLIKNKOYATENEA C HOMUHANbLHLEIM TOKOM He Bonee 630 A npegycMoTpeH kabenb
ONVHOW 75 cM, MMEeLWKUA nnowanb NonepeyHoro CevYyeHuUsi COOTBETCTBEHHO YCIOBHOMY TEMNoBOMY TOKY
[cm. IEC 60947-1:2007 (nyHkT 8.3.3.3.4, Tabnuusl 9 u 10)], nogcoeanHaeMblid criefywmnum obpasom:

- NpuBbnumanTensHo 50 CM CO CTOPOHBI UCTOYHKKA NMUTAHUS;

- NpUBNU3NTENBLHO 25 CM CO CTOPOHbI HArpy3Ku.

Mpy HOMMWHAamNbHLIX 3Ha4YeHussXx Toka <20 A M3roTOBUTENb MOXET yKa3daTb Oonbluee nonepedvHoe
CceyeHune, u B 3TOM Cryyae 3TO NonepeyHoe cedeHne JOMKHO BbiTb MCMONMbL30BaHO ANSA BCEX COOTBETCTBYHOLLMX
WCMbITaHWI Ha KOPOTKOE 3aMbIKaHWe W yKa3aHo B NPOTOKOMe UchbiTaHui. Kpome Toro, ¢ 3TUM MornepeydHbIim
ceyeHneM gormxkHa bbITh NpoBegeHa NpoBepka BbiIBpocoB ¢ 06paTHOM BpEMEHHOM 3a1€PKKOW B COOTBETCTBUM
c 8.3.3.2.3, nepeuncneHue b).

[MocnegoBaTensHOCTL OMNEpPUPOBaHUA [OMMKHA COOTBETCTBOBATh YKa3aHHOW ANA Kaxdoro uukna
ucnelTaHu no 8.3.4.2, 8.3.5.3, 8.3.6.5n 8.3.7.7.

AnbTepHaTVBHbIE METOOUKW WUCMbITAHWKA ONA BbIKNOYaTEeNnel TPexmnortCHOro W YeTblpexmnorncHoro
BapMaHTOB npuBeaeHbl B 8.3.1.4.

8.3.2.6.4.3 McnbiTaHMe YeThblPEeXMNOMKCHLIX BeIKMoYaTenen

B cooTtBeTcTBMM C TpeboBaHuamn 8.3.2.6.4.2.

[ononHuTernksHble NOCNeaoBaTeNbHOCTA OMepalyi Ha OOHOM UMM HEeCKONMbKUX HOBLIX obpasuax B
cooTBeTcTBUN ¢ Tabnuuen 10 gomKHbI BbiTb BLINOMHEHLI HA YETBEPTOM MOMKCE M CMEXHOM C HMM MOMCce B
COOTBETCTBMK C uuknamu Il unu V, ecnu npumeHumo, u yuknom IV, ecnu npumeHumo. [JaHHoe TpeboBaHue
npUMeHUMO Adaxe B TOM criydae, korga uukn Il aameHsoT uuknom |l (Icu = ICS) unu umkn 1V 3aMeHaT LuK-
nom VI (1, = 1.5).

B kauyecTBe anbTepHaTMBbl, N0 TPeOOBAHWKO W3rOTOBMTENS, 3TU UCMNbITAHWUA MOTYT BbiTb 0BbeANHEHDI
C TPEXMOMIOCHBIMK MCMbiTaHuaMK No 8.3.2.6.4.2 1 BbINOMHEHbI Ha Tex e cambix obpasuax, U B 3ToM cny4vae
WCMbITaHWe B KaXA0M COOTBETCTBYIOLWEM LUKIEe UCMbITAHWA JOMKHO BKITHOYaTb UCMbITaHKe:

- Ha Tpex CMEeXHbIX Nontcax;

- YeTBEpPTOM MOICE U CMEXHOM C HUM MOIMCce.

McnbiTaHua Ha YeTBEPTOM M CMEXHOM C HUM MoMioce NpoBoAsAT npu HanpsbkeHun U, I\3 no cxewe,
yKasaHHOM Ha pucyHke 12 B IEC 60947-1:2007/AMD1:2010 ¢ oTkmio4eHHbIMK Knemmamu C1 u C2. 3HavyeHuns
TOKa UCMbLITAHUS JOMxHbl BblTe COrnacoBaHbl MEXAY U3rOTOBUTENEM W NOMbL30BATENEM, HO HE MOXET ObiThb
mexee 60 % I, vnu I, B 3aBNCUMOCTH OT CUTyaLunu.

AnbTepHaTUBHbIE NPOrpamMmbl UCNbITAHWA AN BbiKOYaTenei B TPEXNOMKCHOM U YeTbIpeXNOMHCHOM
McnonHeHusax npueegedsl B 8.3.1.4.

8.3.2.6.4.4 MeToguKka ucnbiTaHU

Ons onpegeneHusi nocneqoBaTeNbHOCTU  OMEPUPOBAHWA  CNiedyeT WCMoNb30BaTb  YCMNOBHbIE
0603Ha4YeHusA:

- O — onepauust OTKMNKYEHUS;
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-CO — onepaums BKMKYEHUA C MOCNegylLlwen, no WCTEYEHUM COOTBETCTBYHLLEro BpEeMeEHWU
pa3sMblkaHWs, onepaumuen OTKNIYeHUs;

- — WHTepBan BpeMeHW Mexay ABYMSA MocrnefoBaTeNbHbIMKM ONepaunsiMi B YCIOBUSAX KOPOTKOTO
3aMbIKaHUSA, KOTOPLIA AoMmKeH BbiTe 3 MUH Unu Bonee, ecn BpeMa B3Bo4a Bhikk4atens (cm. 2.19) npeBbl-
WaeT 3Ty BenuunHy. dakTuyeckoe 3HaueHve t JOMKHO BbiTh 3aOMKCMPOBAHO B MPOTOKONE UCMbITaHUS.

MakcumanbHoe Bpems nepexoda B UCXOAHOE MONOXEeHWe OOMKHO cocTaenaTb 15 MuH unu Gonee
NPOAOIMKUTENBEHOE BPEMS, KOTOPOEe MOXET ObiTh yKazaHOo W3rotoBuTenem, Ho He Gonee 1 4, B TedeHue
KOTOPOTO NONOXEHWE BbIKMYaTeNs MEHATLCA HE A0MKHO. VIHTepBan BpeMeHW Mexay NonbITKaMmy MOBTOPHOTO
3aMbIKaHUS BLIKMKOYATENS B TEYEHME BpPEMEHM B3BOJA BLIKMHYATENA AOMKEH Kak MUHUMYM COCTaBnsTb
1 MUH.

B npoTokone vcnbiTaHUs MoXeT GbiTh 3anMcaHo MakcumanbHoe 3HaveHue /2t [em. IEC 60947-1:2007
(nyHKT 2.5.18)] BO Bpemsi 3Tux ucnblTaHui [cM. 7.2.1.2.4, nepeuncnexne a).

8.3.2.6.5 lNoBegeHue BblikMOHYaTeNsd BO BpeMs UCMbITAHUA HA BKIOYEHWE W OTKMYEHWE B YCMOBUSAX
KOPOTKOro 3aMblKaHus

B cooteeTcTBuM ¢ IEC 60947-1:2007 (nyHkT 8.3.4.1.7).

8.3.2.6.6 PacwundpoBka 3anucei

B cooteetcTBum ¢ IEC 60947-1:2007 (nyHkT 8.3.4.1.8).

8.3.2.6.7 lpoBepka nocne UcnbiTaHMin Ha KOPOTKOE 3aMbiKaHWe

Mocne onepauWi OTKMIOYEHWUS MPW WCMBITAHUAX Ha HaWbONbLUYK BKMIOYAKLWYIO W OTKNHOYAOLLYHO
CnocobHOCTM NMPU KOPOTKOM 3aMblikaHun no 8.3.4.2, 8.3.5.3, 8.3.6.5,8.3.7.2, 8.3.7.7, 8.3.8.4, 4TO NpMMEHMMO,
OOMKHBI ObITE COBNIOAEHEI CNeayLLMe YCIOBUS:

- N30NALNSA NPOBOHUKOB, UCNOMNb3YyEMbIX 05 NOAKMTHOYEHUS YCTPOWUCTB, He AOMKHa ObITE NOBpEeXaeHa;

- MONU3TWUNEHOBAA NINeHka (NpyY HanuuMM) He OOIKHA WMMeTb OTBEpPCTUS, BUAMMbIE C HOPManbHbIM
MM CKOPPEKTUPOBAHHLIM 3peHMeM 6e3 NpuMMeHeHUs yBenu4YuTenbHbix npubopoB. Menkummn oTBEpPCTUSIMN
ouameTpom meHee 0,26 MM MOXHO npeHebpeYb;

- LeNoCTHOCTL Kopryca He [omkHa OblTb HapyleHa, HO MWKPOTPeLlMHbl (TOMWMHOW € BOMOC)
JonycKarTcs.

MpumedyaHue — MukpoTpelwmHel (TONWWHOW C BOMOC) BO3HWKAOT BCMEACTBME BbLICOKOrO AaBMEHWSA rasoB
UM TEPMUYECKUX HANPSPKEHWUIA, BbI3BAHHBIX Ayroo6pa3oBaHWeM npy NpepbiBaHUM O4eHb BbICOKMX TOKOB NMOBPEXOEHUS,
¥ ABNAIOTCA NOBEPXHOCTHbIMKU. CnefoBaTensHO, OHW HE PacrnpoCTPaHATCH Ha BCIO TOnNWMHY (hOPMOBOYHOMO Kopnyca
YCTpOWCTBA.

Kpome TOro, nocrne WcnbiTaHWA Ha KOPOTKOE 3aMblkaHWe BbIKMOYATENb OOIBKEH YOOBMNETBOPSATb
NpoBepKaM, ykasaHHbIM AN KaXKA0ro UCTbITaTeNbHOro LUKMa.

8.3.3 Uukn ucnbitanHuii . O6wme xapakTepucTukn pabotocnocobHocTHU

8.3.3.1 Obwwe cBegeHUs

OTOT UMKN OEeNCTBUTENEH AN BCeX BbIKMOYaTeNen 1 BKNIOYAET HWXKENPUBELEHHbIE UCMbITAHUS:

Mcnbitanne MyHKT
[Mpenenk! 1 XapakTepUCTUKK pacuenneHuns 8.3.3.2
3ONeKTpon3onaLMOHHbIE CBOMCTBA 8:3:813
MexaHun4eckoe cpabaTbiBaHWe M paboTocnocoBbHOCTL B YCNOBUAX IKCMyaTauum 8.3.34
PaBotocnocobHocTe Npu neperpyskax (ecnv HeobxoomMmo) 8.3.3:5
[MpoBepka anekTPUYeCcKon NPOYHOCTH M30NAUMA 8.3.3.6
[MpoBepka nNpeBbILLEHNA TEMMNEPATYPhbI 8:3.37
[MpoBepka pacuenuTeneil TOKOB Neperpysku 8.3.3.8
[MpoBepKka MUHUMAaSLHOIO U HE3aBUCUMOro pacuenuTenei (Npu Hanu4um) 8.3.3.9
[MpoBepka MOMNOXeHWS TMaBHLIX KOHTAKTOB (OM15 aBTOMaTMYeckux BhblKMoyarenei, npurogHelx ans | 8.3.3.10
pasbeanHeHnA)

CnegyeT npoBoguTb WMCMbITaHWs OAHOro obpasua, perynupyemble yCTaBKM pacuenuteneid LOMKHbI
cooTBeTcTBOBaTh Tabnuue 10.
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[MepeyeHb UCNbITAHUIA, KOTOPbIE MOXHO MCKIIOYUTL M3 LUKINa U BbIMOMHATL Ha OTAENbHbIX ob6pasuax,
JOoMmKeH cooTBeTcTBOBaThL 8.3.1.

8.3.3.2 VcneiTaHue Ha npedernsl U XxapakTepuUcTUKK pacuenneHus

8.3.3.2.1 O6WwMu1e nonoxeHus

B cootBetctBUM c IEC 60947-1:2007/M3m. 1:2010/Mam. 2:2014 (nyHkT 8.3.3.2) co cneaywoLUMK
OOMOMHEHUSAMMU.

TemnepaTypy OKpy»atloLLlero Bo3ayxa crefiyeT U3mMepsaTh Tak Ke, Kak U NPU UCMbITAHUSAX Ha NPEeBbILLEHNE
TemnepaTtypbl (cm. 8.3.2.5).

Ecnu pacuenuTtens MakcMManbHOTO TOKa AABMSAETCS COCTABHOWM YacThbK BLIKMOYATENS, TO OH AOMKEeH
ObITE MPOBEPEH HA COOTBETCTBYHOLLLEM BhIKIIOYATENE.

JToboi oTAENBHO CNONb3YeMblii pacuenuTens OoMmkeH ObiTb CMOHTMPOBRAH Tak ke, Kak NpU HopMarnbHbIX
YCMOBUSIX 3KCNNyaTauum. YKOMMNNEKTOBAHHbIA BblkNtoYaTenb JomkeH ObiTh YCTAHOBMEH B COOTBETCTBUU C
8.3.2.1. UcnbiTyemble BblknYaTenn AOMKHbLl ObiTh 3alUMLLEHbl OT YPE3MEPHOrO HarpeBa WUNu OXNaXaeHus,
BbI3BAHHOMO BHELUHMMUK dhakTopamu.

MoacoenuHeHUsa oTAENbBHO UCNOMb3YeMOro pacLUenuTens UK BeIKNOYaTens ¢ pacuenuTenemM JOMKHbI
ObITE OCyLLecTBMeHbl Takum e 0Bpa3oMm, Kak M NMpu HOpMamnbHbIX YCMOBUAX 3KCMMyaTauuu, C NMOMOLLbH
MPOBOLHWKOB, NMOMEPEYHOe CeYeHWe KOTOPbIX PacCYMTaHO Ha HOMWHanbHbIM ToK [/, [cm. IEC 60947-1:2007
(nyHkT 8.3.3.3.4, Tabnuupl 9 n 10)], a gnvHy BoibupatoT B cooTBetcTBuKn ¢ IEC 60947-1:2007/Wam. 1:2010/
Wam. 2:2014 (nyHkT 8.3.3.3.4).

[ns BoiKMOYaTENen, UMEIoL X perynvpyemMbie MakCuMarbHble pacLenyTenu Toka, UCNbITaHus cnegyeT
NpPOBOAWTh:

a) NpyMMHMMAaNbLHOW TOKOBOW YCTABKE U MUHUMAarbHOW YCTaBKe BblAEPKKA BDEMEHM, KOraa npMMeHuMo,
a Takke

b) npu makcMMarbHOW TOKOBOW YCTaBKe WM MakCUManbHOW yCTaBKe BblOEPXKKM BPEMEHW B KaMKOOM
crnyvae — C NpoBOAamMM, COOTBETCTBYIOLWWMMU HOMUHANLHOMY TOKY 1, (cM. 4.7.2).

[Ons ucnbiTaHWi, B KOTOPbIX XapakTepUCTUKKA pacLenneHus He 3aBUCST OT TemnepaTypbl NPOBOAHUKOB
(HanpuMMep, 3NeKTPOHHBIX pacuenuTernen neperpy3ok, MarHUTHLIX paclenuTenen), AaHHble NOACOeNHEHWA
(Tna, nonepeYHoro ceYyeHus, AnnHbI) MOTyT OTNMYATLCH OT AAaHHLIX MOACOEAUHEHUS cornacHo TpeboBaHUAM
B IEC 60947-1:2007/N3m. 1:2010/Wam. 2:2014 (nyHkT 8.3.3.3.4). NoaocoeanHeHWst 0OMKHBI BbITE onpeneneHsl
WUCMbITAHUAMW UCXOASA U3 TEMMNOBLIX BO3AEACTBUIA TOKOBOW HArpy3Kku.

[Ona BbikNYaTenenW ¢ HeATpanbHbIM MOMIOCOM, CHabXeHHbIM pacLenuTeneM neperpysku, NpoBepKy
pacuenuTens neperpysku cnegyet NPpoBOAUTL TOMBKO B HEWTPanbHOM Morce.

McnbiTaHusa gomkHel BbiTe NpoBefeHkbl Npy NBoM yA0BHOM HaNPSKEHWU.

8.3.3.2.2 Pacuenutenu KOpOTKOro 3amblKaHus

CpabaTbiBaHue pacLenuTenei TOKOB KOPOTKOro 3ambikaHus (cMm. 4.7.1) cnegyet npoeepsats npu 80 % w
120 % ycTaBkM pacuenuTenst No TOKY KOPOTKOTO 3amblKaHUs.

[nsa ncnbiTaHusl ucnblTaTenbHbie TOKK HE OOMMKHbI BbiTe acuMMeTpUYHbEIMKA. B Xo4e ucnbiTaHuil TOK He
OOIMKEH MpeBbIllaTh JONYCTUMbIX 3HAYEHWA MPKU BKIIOYEHWUU, a NOCTOSHHas BpeMeHW JOIKHa COCTaBNATh
MeHee 10 mc.

Mpw ucneiTaTtensHoMm Toke, paBHOM 80 % ycTaBkM MO TOKY KOPOTKOrO 3aMbIKAHWSA, pacLenuTens He
JormkeH cpabaTtbiBaTh C HaYana NPoOX0OX4eHUs TOKa B TEYEHNE:!

- 0,2 c — gns pacuenuTeneil MrHOBeHHoro geucteus (cm. 2.20);

- UHTepBana BpeMeHu, paBHOro YABOEHHOW BbiAEPXKe, yKa3aHHOW M3roToBUTENEM, ANg pacuenutenen
C HE3aBUCKMMOW BbIAEPKKOW BPEMEHMU.

Mpw ncneiTaTensHoM Toke, paBHoM 120 % ycTaBKM MO TOKY KOPOTKOro 3ambikaHus, cpabaTbiBaHue
pacuenuTenst A0MKHO NPOUCXOAUTL B TEYEHME:!

- 0,2 c — gng pacuenuTenein MrHOBEHHOTO AencTeua (cm. 2.20);

- UHTepBana BpeMeHu, paBHOro YABOEHHOW BbiAEpXKKe, yKasaHHOW U3roToBUTENEM, ANg paclenutenen
C HE3aBUCHMMOW BbIAEPXKOW BpEMEHMU.

[Ona BbiknN4aTenen C 3MeKTPOHHbIM pacuenvTeneM MakCMManbHOro Toka paboTy pacuenutenen
KOPOTKOro 3aMblKaHWsA CriefyeT MpPOBepPsATh NPOBELEHUEM OLHOTO WCMbITAHUS, TONBKO HA KaXOOM Morkce
OTOENbLHO.

Ons MHOronomnCHbIX BbIKMOYATENEN, WMEKLMX 3MeKTPOMarHUTHbIE pacuennuTenu, OoTKIKYeHue
TOKOB KOPOTKOrO 3amMblKaHWs HEODX04MMO NpoBepsATh, NoJaBas McnbiTaTelNbHblA TOK B Ntobble gBa nomtca,
coefuHeHHble MocnegoBaTeNnbHO, C WCMOMb30BaHMEM BCEX BO3MOXHbBIX KOMOWHauui nomwcoB. [ns
BblKMoYaTenen, UMeLWwmx onpefensdemblid HEUTParbHbIM MOMC C pacUenuTeneM KOpPOTKOro 3amMblKaHus,
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NPOBEPKY pacLenqTensi HemTpanbHOro nonioca HeobxoaumMo NPOBOAWMTL COBMECTHO C (has3HbiM MOMHCOM,
BblOpaHHbLIM cryvyaiHbiM obpasom. Kpome Toro, cpabaTthiBaHWe pacLenuTenei TOKOB KOPOTKOro 3aMblKaHWUs
HeobxoaMMO NPOBEPSATL Ha KaxaoMm dasHom nontce otaensHo npy 120 % nubo npu 3Ha4YeHUK, ykazaHHOM
M3roTOBWTENEM, TOKa pacuenneHns, NpyM KOTOPOM paclennuTens AoMmKeH cpaboTaTk B TeUeHNe:

- 0,2 ¢ B criyyae MrHOBeHHbIX BbIBpocoB (cm. 2.20);

- MHTepBana BpPEeMEeHW, pPaBHOIO [BOWHOW BblAEpXKe, YKAa3aHHOW nNpou3BoAuTenem, B crny4ae
onpefeneHHbIX BLIMYCKOB C BbloepxXKoi. Kpome Toro, BbIBpOCHI C OMNpeAeneHHON BLIAEPXKKOW OOMKHbI
cooTBeTCcTBOBaThL TpebosBaHnam 8.3.3.2.4.

8.3.3.2.3 OTkmoYeHWe B YCNOBUSIX NEpPErpy3ku

a) MrHOBeHHbIE UMW pacLennTenn ¢ He3aBMCUMOW BbIEPXKKOW BPEMEHHU

Onepauns MrHOBEHHLIX UMK ONpefeneHHbIX pacuenuTenei ¢ BoIAEPKKON NO BpeMeHU (CM. NpumMeyda-
Hne 1 k 4.7.1) gomxHa BbIThb npoBepeHa Ha 90 % wn 110 % oT HacTpoWku neperpyskn pacuenutens. Ons
npoBefeHUs] UCMbITAHWUS UCNbITATeNbHbIE TOKW He OOMKHbI MMeTk acuMMeTpun. B xodoe ucnblTaHWiA TOK He
OOIMKEeH NpeBbIWaTh AONYCTUMbIX 3HAYEHUW MPKU BKITOYEHWMW, a NOCTOSHHAs BPeMeHU OOoMKHa cocTaBnATb
meHee 10 mc. PaboTa MHOrononcHbIX pacuenuTener AormkHa ObiTb NMpoBepeHa nNpyv OOHOBPEMEHHOW
Harpy3ske Bcex hasHbIX NOMCOB UCMNLITATENbHLIM TOKOM.

JdononHuTenbHo pacuenuTeny Cc He3aBWCWUMOW BbIOEPWKOW BpeMeHW [OOIMKHbl COOTBETCTBOBaTh
TpeboBaHuam 8.3.3.2.4. MNpu ucnbiTaTtensHOM TOKe, MMetLleM 3HauyeHue, paBHoe 90 % OT ycTaBKku TOKa,
pacuenuTenb He OomkeH cpabaTbiBaTh:

- TOK coxpaHsieTcs B TedeHue 0,2 ¢ B cnyvyae MIHOBEHHLIX pacuenutenei (cm. 2.20);

- B TEYEHWEe WHTepBana BPeMEHW, PABHOIO YABOEHUIO BbIAEPXKKM, YKa3aHHOW M3roTOBUTENEM, B Criyyae
BbIMyCKa C onpeneneHHoW BblAepKKON.

Mpw “cnbiTaTeENEHOM TOKE, UMEKLLEM 3HavyeHue, paBHoe 110 % OT ycTaBkuM TOKa, pacuenuTernb OOIMKeH
cpabaTbiBaTh B TE4EHWE:

- 0,2 c B criyyae MrHOBeEHHbIX pacuenuTenei (cm. 2.20);

- UHTepBana BpPEMEHW, PaBHOrO [OBOWHOW BbIAEPXKKE, YKa3aHHOW nNpov3BogvTeneMm, B Ccrydae
pacuenuTenen ¢ He3aBUCUMOW BbIOEPKKOW BpEMEHU.

[nsa aBTomMatuyeckux BbIKNOYATENEW, WMELWUX WASHTUHUUUPOBAHHBLIN HEWTparbHbIA MONOC,
cHabXeHHbIl pacuenvTenem neperpysku (cm. 8.3.3.2.3), ucneiTaTenbHbld TOK ANA 3TOr0 pacuenuTens gon-
XeH umeTk 3HaqeHue, pasHoe 1,2 o1 110 % TOKOBOW yCTaBKw.

b) Pacuenvtenu c obpaTHO3aBMCHMOW BbIAEPKKOW BpeMeHN

Paboune xapakTepucTuKM Taknx MakcMmanbHbIX paclenuTenei crnegyeT NPpoBepsTe B COOTBETCTBUM C
TpeboBaHuaMK k paboTocnocobHocTn no 7.2.1.2.4, nepedncnenuve b), 2).

[na aBToMaTuyeckux BbIKMYaTenen ¢ 0603HAYEeHHbIM HeWTpanbHbIM MOMNKCOM, CHabXeHHbIM
pacuenuTenem neperpysku (cm. 8.3.3.2.4), ucnbiTatenbHblA TOK 3TOr0 pacuennTens 4OMKeH ObiTb paBeH yka-
3aHHOMY B Tabrnuvue 6 ¢ ToW pasHuLUeR, YTo UCNbITaTeNbHBIA TOK NPU YCIIOBHOM TOKE pacuernneHns goMmKeH
YMHOXaTbCA Ha koadhdpuuneHT 1,2.

Paboune xapakTepucTuKM pacuenuTenewn, 3aBUCALME OT TemnepaTypbl OKpyXalolero BO34yXxa,
cnegyet NpoBepsATb NPU KOHTPONbHOW TemnepaType [cm. 4.7.3 n 5.2, nepeducneHwe b)), nogaeasa ucnoita-
TenbHbIM TOK BO BCe (pasHble nonkca pacuenutens.

Ecnv 310 MchbiTaHWe BLIMOMHAKT MpW ApyroW TemrnepaType OKpy»Katollero Bo3gyxa, Heobxoguma
KOPPEKTUPOBKA B COOTBETCTBUM C XapakTEpPUCTUKaMM Mo TEMNepaType/TOKy, NpeacTaBNeHHbIM M3roTOBUTENEM.

Paboune xapaKkrepWuCTUKM pacuenuTenei, Mo YTBEPXKAEHWUIO W3rOTOBUTENS HEe YYBCTBUTEINbHBIX K
TemnepaTtype OKpyXalllero Bo3gyxa, crnefyeT npoBepATb NyTeM ABYX WM3MEepeHWW npu TemnepaTtypax
(30 +£2)°C gna ogHoro u (20 + 2) °C unu (40 + 2) °C — gna gpyroro, ¢ nogavei ucneitaTenNbHOMo ToKa BO BCe
dasHble nontca pacuenuTtens.

[na aneKTpoHHBIX pacuenuTenei pabouve XapakTepuCTUMKW CriegyeT NPOoBepAThb MPU OKpyXatowewn
TeMmnepaType NoMeLleHWs Ons ucnbitaHua B cootBeTcTBuKM ¢ IEC 60947-1:2007/M3m. 2:2014 (nyHkT 6.1.1),
npuv 3TOM TOK JOIKEeH nogasatbCa Ha BCe (pas3osble NOMca pacuenuTens.

[na npoBepkn COOTBETCTBUSA XapaKTepUCTUK MO BPEeMEHW/TOKY pacuenutens (B npegenax ykazaHHbIX
JOMYCKOB) KPWUBLIM, NPeAcTaBNeHHbIM M3roToButenem, Tpebyercs AONONHUTENbLHOE UCMbITAHWE NPKU 3HaYe-
HUW TOKa, MPEeAyCMOTPEHHOM M3roTOBUTENEM.

MpumeyaHue — Kpome vcnbITaHWIA MO 3TOMY MYHKTY paclenuTen BbiKMNoYaTenein NoaBeprakT Takke npo-
BEPKE B Ka)XJoM nonioce oTaensHo B xoae umkros ucneitanui I, 1V, V u VI (cm. 8.3.5.2, 8.3.5.5,8.3.6.2, 8.3.6.7, 8.3.7.5,
8.3.7.9,8.3.8.218.3.8.8).
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8.3.3.2.4 [JononHWTenbHOE MCNbITAHWE pacuennTernen ¢ He3aBUCUMOW 3a0epXKOW BpeMeHN

Pacuenutenn c He3aBMCUMON 3a0epKKON BPEMEHWU OOIMKHbLI BbiTh NPOBEPEHbLI HA 3a0ePKKy BpEMEHU 1
Ha BpeMs HepacLenneHns.

a) Bbioepxka BpemMeHu

OTO UCMbITaHWE BbIMOMHAKT NpU TOKe, paBHOM 1,5-KpaTHOW TOKOBOW yCTaBKe:

- ONs1 MakcMMarnbHbIX pacuLenuTenei TOKOB Neperpysku — C nogaded MCnbITaTeNbHOrO TOKa BO BCE
hasHbie nonkwca;

- AN aBTOMATWMYECKUX BbIKMYaTenen ¢ 0003HAYEHHbIM HeWTparnbHbIM MOMCOM, CHaBXEeHHbIM
pacuenuTenem neperpy3kn (cm. 8.3.3.2.1), McnbITaTeNbHbIM TOK 3TOrO pacuenuTens JoMmKeH ObiTe paBeH
1,5-kpaTHO TOKOBOW yCTaBKe;

- ANA MakcMManbHbIX pacuenMTeneil TOKOB KOPOTKOro 3amblKaHWA C NPOX0OXAEHWUEM UCMbITaTeNbHOro
TOKa Yyepes [Ba Nonkca, CoOeAMHEHHbIX NOCNenoBaTeNbHO, C UCMOMb30BaHUEM BCEX BO3MOXKHbLIX KOMOWHALMNA
MOMCOB, OCHAaLLEHHbIX pacLuenuTensamMin TOKOB KOPOTKOrO 3aMblkaHWS, NOOYepeaHo;

- B Cry4Yae 3MeKTPOHHbIX pacuenuTenen KOpoTKOro 3aMblkaHusi Ha O4HOM Nontoce, BbiGpaHHOM crny4aii-
HbIM 00pa3oM. MaMepeHHas BbiAepXKKa OOMKHA HAXOAWUThLCH B Npefenax, yCTaHOBIMEHHbIX M3TOTOBUTENEM.
Ecnu ucneiTaTenbHeld  TOK  NepekpbisaeTca € [pyrol  XapakTepucTUKOW OTKMKYeHua (Hanpumep,
XapakTepucTUKOM MIHOBEHHOTO OTKIMKYEHMsT), yCTaBKka OTKoueHus (Hanpumep, Iy, cM. pucyHok K.1) u uc-
MblTaTeNbHbIA TOK OMKHbI OblTh YMEHbLIEHb! MO Mepe HeobxoaumocTn, 4To6bl NPEeaoTBPaTUTL Npexaespe-
MeHHoe oTknoYyeHne. Oba 3aHa4yeHWs JOMKHbI ObiTh 3anncaHbl B NPOTOKOMNE UCMbITAHWA.

b) Bpems HepacuenneHus

OTO UCNbITAHWE BbLIMOMHAKT B YCNOBUAX, MPUBEOEHHbIX B NepedncrieHnn a), kak onsa pacuenurenen
TOKOB Neperpy3ku, Tak 1 Ang pacuenutenein TOKOB KOPOTKOrO 3aMbIKaHUA.

BHauyane ucnbiTatenbHbIN TOK, paBHbld 1,5-KpaTHOM TOKOBOW YCTaBKe, MNOAAEPXKUBAKOT B TeveHwe
BPEMEHW HepacLenneHns, ykasaHHOro M3aroToBUTENEM, 3aTEM TOK YMEHbLLUIAKT [0 3HAYEeHWs TOKa Neperpy3ku
I, v noafepXnBalT Ha 3TOM YpPOBHE B TeYeHWe YBOEHHON 3a4epPXK1 BPEMEHW, YKa3aHHOW U3roToBUTENeMm.
ABTOMaTUYECKNIA BbIKNOYaTENb HE AOMKEH pacuennsaThes.

8.3.3.3 McnbiTaHMe 3NeKTpOU30NALMOHHbLIX CBOWNCTB

B cooteetctBumn c IEC 60947-1:2007/W3m. 1:2010/Mam. 2:2014 [8.3.3.4.1, nepeuncneHue 5)] co
cnegyoLMMn OONONMHEHUAMM:

(1) no IEC 60947-1:2007 [nyHkT 8.3.3.4.1, nepeuncnenun 2), c) u l), Il)] — ecnu gpyroe He ykasaHo,
HOpMarnkHoe NonoXeHue NO3ULMIK BblKMOYaTENS;

(I no IEC 60947-1:2007/W13m. 1:2010/13m. 2:2014 [nyHkT 8.3.3.4.1, nepeuncneHue 3 c)]: B uensax Ha-
CTOAILLEro cTaHAapTa uenu, cogepxallne nonynpoBOOHUKOBbLIE YCTPOUCTBA, COEANHEHHEIE C MABHOW LIEMLID,
ONg NPOBEeAEHNUS UCTBITAHUIA OOITKHbI OblTh OTCOEOMHEHbI;

(lll) BbIKNlOYaTenu, nNpeacTaBrEHHbIE KaK NPUrogHble ANS pasbedWHEeHWUs, OOIMXHbl MPOXOOUTh
WCMbITAHWA C NMPUNOXEHUEeM UCMbLITATENBHOMO HanpsikeHUs Yepes Nonca rmaBHOW Lenu ¢ coeguHEeHHbIMU
BMecCTe BbIBOLAMW U C COEQUHEHHLIMW BMECTe BblBOAAMW Harpy3ku. McnbiTaTenbHoe HanpsbkeHue OOMKHO
cooTBeTcTBOBaTh |IEC 60947-1:2007 (Tabnuua 12);

(IV) ons BeIKNKYaTENEN, NPUrOAHLIX ANA pazbeuHeHus (cm. 3.5), umerwnx pabovee HanpsKeHne Ug
Bbonee 50 B, TOk yTeuky 0OMKEH U3MEPSATLCS B KaX40OM NOMKOCE NPU PAa3OMKHYTOM MOMOMXKEHWW KOHTaKTORB NpU
McnblITaTensHOM HanpsbkeHun 1,1 Ue M He gomkeH npeebiwats 0,5 MA;

(V) BbIKIIOMATENM C HOMUHATMBHBIM HAMpshXeHWeM n3onsauuy eeilwe 1000 B nepemeHHOro Toka nognexar
UcnbITaHUAM Npu HanpsixeHun U; + 1200 B nepemeHHoro Toka (cpeaHeksagpaTuyHoe 3Hadenue) unu 2U; B
32BMCMMOCTW OT TOrO, YTO DONbLLUE;

(VI) cpemHble Bbiknwo4vatenu (cMm. 7.1.2) nognexatT MpOBEPKE WMMYNbLCHBIM BbIOEPXKUBAEMbBIM
HanpsXeHuem cornacHo noanyHkty 8.3.3.4.1 nyHkTa 2), nepeuncneHue b) IEC 60947-1:2007. Hanpsxe-
HMEe ucneiTaHua onpegensawnT no tabnuue 14 IEC 60947-1:2007, nogatoT Ha rmaBHbIe KOHTAKTbl ChEMHOT0
YCTPOWCTBA U CBSA3@HHbIE C HUMU (PUKCUMPOBaHHbLIE KOHTaKTbl B pasbefMHEHHOM MonoxeHuu. Kputepuw
COOTBETCTBUS onpegesneHbl B noanyHkTe 8.3.3.4.1, nyHKT 2), nepedncnenne d) IEC 60947-1:2007.

8.3.3.4 WcnbiTaHne Ha MexaHu4eckoe cpabaTbiBaHne U paboTocnocobHOCTL B YCNOBUAX KCMyaTaLmMm

8.3.3.4.1 O6wume ycnoBusa ucnbITaHui

BblkntouaTens gomkeH MOHTUpoBaThesa no 8.3.2.1, HO Ans NpoBEeAeHUsA 3TUX UCMbLITAHWA MOXET ObiTb
3aKpenneH Ha MeTannu4eckom kapkace. BoikniodaTtens cnefyeT 3alliyiiaTh OT YPE3MEPHOro BHELUHEro Ha-
rpeBa Unu oxnaxaeHus.

OTW UCMbITAHWA OOMKHbI ObITh BbIMOMHEHbI MPU TeMnepaType OKpyXatLlero Bo34yxa B MOMeLleHum
ncnelTaTenbHOW nNabopaTopui.
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MuTalowee HanpsKeHWe Kaxaown Lenn ynpaeneHus cnegyeT U3aMepsaTb Ha BbIBOAAX MPU HOMUHANBHOM
TOKe.

B uenb gomkHbl BbITh BKITHOYEHBI BCE OMUYECKWE WK MOSHbIe CONPOTUBIEHWS, COCTaBMSAOLME YacTb
ycTpoincTea ynpaeneHusa. OOQHaKko Mexay UCTOMHUKOM TOKa M BbIBOAAMU BbIKMKOYATENA He cnefyeT BBOOUTL
OONONHUTENbHBIX CONPOTUBIEHNIA.

McnbiTanma no 8.3.3.4.2, 8.3.3.4.3 n 8.3.3.4.4 cnenyer BbLINOMNHATL Ha OOHOM BbIKMHYaTeNne B
NpoW3BONbHON nocnegoBartensHocTU. OQHAKO UCMbITAHUSA MUHUMAaNbHbLIX M HE3aBUCHMMbIX pacluenvTenen no
8.3.3.4.2 1 8.3.3.4.3 MOryT TEM He MeHee BhLINONMHATLCS Ha HOBOM obpa3ue.

Ecnu BoiknouaTenu, nognexawue obenyxuBaHuio, Heobxoaumo noaBeprHyTh BonbLleMy KONMYECTBY
LurknoB paboTbl, YeM yKaszaHo B Tabnuue 8, BHayane crnefyeT BhINOMNHUTL 3TW AONOMNHUTENBHBIE ONEpUpPOBa-
HWS C nocnegywmrMm obcnyXnBaHueM B COOTBETCTBMM C MHCTPYKUMAMU M3rOTOBUTENS, @ 3aTeM OonepuvpoBa-
HWS B KONMWYECTBE, yKa3aHHOM B Tabnuue 8, be3 obcnyuBaHWs 40 OKOHYAHWUS 3TOTO LIMKNa UCMbITAHWIA.

[na ynoBcTBa McnbiTaHWA JONYyCKAeTcs pasfeneHne Kakooro M3 HUX Ha asa unu bonee nepuogos.
OpHako HY OJWH U3 3TUX NMepUoLOB He OOMKeH BbiTh MeHee 3 4.

8.3.3.4.2 KoHcTpykumua u mexaHnyeckoe cpabaTtbiBaHne

8.3.3.4.2.1 KoHcTpykuus

BoiknioyaTens BbIABMXHOIO UCNONTHEHUA CriefyeT NPOBepATh Ha COOTBeTCTBMe TpeboBaHusam 7.1.2.

Beikniowatens ¢ HakonNuTeneMm 3Hepruu criegyeT NpoBepsATb Ha cooTeBeTcTBMe no 7.2.1.1.6, obpaluas
BHUMaHWe Ha MoKazaHWa MHOWKATOpa HaKOMMeHWs SHEepriu U HanpasfeHue 3apsaiku PYHHOro HakonuTens
3HEepruu.

8.3.3.4.2.2 MexaHu4eckoe cpabaTbiBaHne

WcnbiTaHma cnegyet npoeoguTb no 8.3.3.4.1 ¢ Lenbio NpoBepKM:

- YAOBMNETBOPUTENBLHOIO pacLenneHus asTOMaTUYecKoro BeIKNYaTens npu npoxoxaeHun Toka yepes
KOHTaKTbI;

- YOOBMNETBOPUTENBHOMO pexvma paboTel aBTOMaTUYEeCKOro BbIKMKWATENa Mpy nogaye KoOMaHAbl Ha
3aMblKaHue BO BpeMsi cpabaTbiBaHusA pacLenuTens;

- TOTO, YTO BO3AENCTBME Ha annaparT ¢ ABUraTenbHbIM NPUBOLOM, KOrAa BbIKITOYATENL YXKEe 3aMKHYT, He
npuBeaeT K NOBPEXAEHWIO BbIKIHOYATENSA W Yrpo3e HaHeceHMs yuwepba 300poBbio onepaTtopa.

MexaHu4eckoe cpabaTbiBaHME BbIKMHOYATENS MOXHO NPOBEPATL B 00ECTOYEHHOM COCTOSAHUN.

Boiknioyatens ¢ gBuraTenbHbiM MNPUBOAOM 33aBUCMMOrO [OeWCTBUA LOMKEH oTBe4yaTb TpeboBa-
Huam 7.2.1.1.4.

Boiknioyatens ¢ gBuratesnbHbiM NPUBOAOM 3aBUCUMMOro AEWCTBUS OOrKeH cpabaTbiBaTb NpU MUHK-
MarnbHOW U MaKCMManbHOW HarpysKkax MexaHusma ynpaslieHus B npegenax, yCTaHOBMEHHbIX U3roTOBUTENEM.

BbiknioyaTtens ¢ HakonuTenem sHepriv OoMKeH oTBedaTtb TpeboBaHusam 7.2.1.1.6 npu BcnomMoraTenbHOM
nuTatoLemM HanpsxkeHun, pasHom 85 % v 110 % HOMWMHaNBEHOIO NMUTAOLWErO HaNpPsHKeHUs Lenu ynpasneHus.
CrenyeT Takke NpOBEPUTh, YTO NOABWXHbLIE KOHTAKTbl HE MOTYT NEPEMECTUTLCH U3 PA30MKHYTOIO MOMOXEHMWS,
Korga 3anac aHeprum MexaHvusma ynpaslieHWs Mo nokasaHuam MHOWKATopa HWKE NOSHOro.

KoHTakTbl BbikNoYaTens co cBOBOAHbLIM pacLenneHnem He OOMKHbI HAX0ANThLCS B COMPUKACcakLLEMCS
WIY B 3aMKHYTOM MOMOXKEHWUW, KOr4a pacuenurenb HaxoaAUTCs B MOMOXKEHWUW pacLEenneHus.

Ecnu Bpems 3amblkaHWsA W pa3sMblKaHWA BbIKNIOYATENs yKasaHo WM3roToBMTENem, TO OHO AOMKHO
COOTBETCTBOBATL 3aJ4aHHbIM 3HaYEeHUSAM.

8.3.3.4.2.3 MuHuManeHble pacuenuTenu

MwuHMManbHble pacuenuTeny OOMKHbl oTBedaTb TpebosaHusam IEC 60947-1:2007 (nyHKkT 7.2.1.3).
C 3710 Uenbi pacuenutenb O0MKeH BbiTe YCTAHOBMEH HAa BhLIKIMOYATENE, MMEHOLEM MaKCUMarbHbIA HOMU-
HarbHbIN TOK, ANA KOTOPOro npegHasHayeH pacuenuTenb.

i) HanpsixeHue pasmbikaHus

Cnenyet npoBepuTb, YTOObI pacuenuTens cpabatbiBan Ha pasMblKaHWe BhiKIoyaTens B 3aaHHbIX npe-
Jenax HanpsbKeHus .

HanpskeHne JOMKHO NOHWXaTLCA OT HOMUHanbHoro Ao 0 B npubnusuTtensHo B TedeHwe 30 c.

VcnbiTaHue ans HUXHEro npefena BeINonHAKT 6e3 Toka B rmaBHon Lenu u 6e3 npegBapuTensLHOro Ha-
rpeea KaTyLKu pacuenuTens.

Ecnu pacuenuTtens paccunMTaH Ha AManasoH HOMWHArbHLIX HAMNPSXKEHWW, TO UCMbITaHWE MPOBOAAT Ha
MaKCUMansHOM HanpsaXeHUu guanasoHa.

WcnblTaHve OnNs BepxHero npefena BbIMOMHAKT HayuMHas € YCTaHOBMBLUEWCH TemnepaTyphbl,
COOTBETCTBYIOLEH NpUKNaabiBaHUo HOMUHANLHOIO HaNPsXeHWs NUTaHUA Lenu ynpasneHus K pacuenurento
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W HOMWHaNbHOMY TOKY B rMaBHbIX MOMKCAaxX aBTOMATUYECKOro BbIKMOYaTens. 3T0 UCNbITAHNE MOXET BbiTb
COBMELLEHO C UCMbITAHWEM Ha NpeBbIlWeHWe TeMnepaTtypsl no 8.3.3.7.

Ecnu pacuenutens paccyuTaH Ha guanasoH HOMWHAIbHbLIX HAMNPAMXKEHWN, 3TO UCMbITaHWE BbIMOMHAT
KaK Ha MUHUMAarnbHOM, Tak M HA MakCMMarbHOM HOMWHANbHbIX HANPSXeHUaX NMTaHns Lenu ynpaeneHus.

i) McneiTanue ons npegenos cpabaTbiBaHMA

HaunHas ¢ Toro, 4To BhiKMoYaTeNb HAXoOUTCHA B pa3soMKHYTOM MOSIOXEHUW NPpW TemnepaTtype UchnbiTa-
TENbHOrO NOMELLEHUA M HAaNpsXeHUn nutaHusA, coctaensawwem 30 % HOMMHANbHOrO MakCMMAanbHOMo Ha-
NPSXKEHUNA NUTAHWUA LIENuW yNpaBneHus, cneayeT NpoBEepUTb, YTO BbIKNOYATENb HE MOXET DbITh 3aMKHYT Ael-
cTBueM npueoga. Korga HanpspkeHWe nuTaHus nosblwaeTca 4o 85 % MUHUManbHOTO HanpsKeHUsA NUTaHuA
Lenu ynpasrneHns, HeobX04MMO NPOBEPUTE BO3ZMOXKHOCTE 3aMblKaHWA aBTOMATUYECKOro BLIKMK4YATENS No-
cpencTBOM npueoaa.

iii) PaboTocnocobHOCTL B YCMOBUAX NEepeHanpsiKeHus!

[omxkHo BbiTb NpOBEPEHO, YTO MUHUMATbLHbIA pacuennTenb NPU BKITKOYEHHOM BbikkyaTene 6e3 Toka B
rmaBHoW Uenu BbigepxueaeT npunoxeHve 110 % HOMUHANLHOMO HaNPSXKEHUs MUTaHUA B Lenu yNpasneHus B
TeyeHue 4 4 6e3 n3aMeHeHUs ero yHKLMA.

8.3.3.4.2.4 Hesasucumble pacuenutenu

HesaBucuMbie pacuenuTenu OMmKHbI COOTBETCTBOBaTL TpeboBaHuam IEC 60947-1:2007 (nyHkT 7.2.1.4).
C aToW Uenkio pacuenuTens JoMmKeH ObiTb yCTAHOBMNEH B aBTOMAaTUYECKOM BbIKNOYaTene, MMerLLeM Makcu-
ManbHbIA HOMWHanNbHLIN TOK, ANA KOTOPOro NpegHa3HadeH pacuennTens.

Heobxogumo npoBepuTb, 4TOObI pacuenutens cpaboTan Ha pasmbikaHwe Bbikniodatensa npu 70 %
HOMWHANbHOIO HanpPsKeHWs MNUTaHWMA LUenu YnpaeBrneHua B MNpoLecce WUCMbITaHWA Mnpu TemnepaType
oKkpyxatowen cpegbl (55 + 2) °C 6e3 Toka B rnaBHbIX NOMCcax aBTOMaTMYeckoro Bbiknwdvartens. Ecnu
pacuenuTenb paccyMTaH Ha [AuanasoH HOMWHamMbHbLIX HanpsKeHWn nuTaHus AN Uenu ynpasneHus,
ucnblTaTenbHOE HaNpsKeHWe AoMMKHO cocTaBnsaTb 70 % MUHMMAaNbHOrO HOMUHANBHOTO HAMPSXKEHUA MMTaHWA
Lenu ynpasneHus.

8.3.3.4.3 PaboTtocnocobHocTb B 06€CTO4YEHHOM COCTOSHUM

3Tu ucnbiTaHua cnedyeT npoBoguTh B ycnoBusax no 8.3.2.1. KonvdecTBO LIMKMOB OMNepupoBaHus,
nognexalwmnx BbINONHEHUKD aBTOMaTUYECKUM BhIKMOYaTENeM, NPUBOAAT B COOTBETCTBUM C rpadon 3, 4yacTo-
Ta ux BbINOMHEHWA — ¢ rpadpoin 2 Tabnuupl 8.

McnbiTaHusa gomkHel ObiTh BbINOMHEHbLI 6e3 ToKa B rMaBHON Lenu BbIKIYaTens.

Ona BbikMovyaTenei ¢ HesaBucMMbiMKM pacuenutenamu 10 % obwero konudecTBa pabounx LUKNOB
3aMbIKAHUA — pas3MblKaHWA OOIBKHO ObiTb MPOBEAEHO He3aBUCUMMbIM pacuenuTenem npu MakCcMManbHOM
HOMWHANBHOM HaMNpsXeHUW NUTaHWE Lenu ynpasneHus.

[ns BblknoYaTenen, MMeLLNX MMHUManeHble pacuenuTtenu, 10 % obwero konuyecTea pabo4mx LMKNOB
3aMblkaHUs — pasMblKaHWa OOMKHO ObiTb MPOBEAEHO MWHUMAaIlbHBIM pacuennTeneM NMpu MUHWMAambHOM
HOMWHANbHOM HanpseHWn MNUTaHWA Uenu ynpasneHus, Npy 3TOM NOCMNe Kax4oW onepaunn 3ambiKaHwuA
HanpsXeHne NUTaHWa pacuenuTens oTKIKYanT AN pacLueneHMs aBToOMaTUYeCKOro BblKMYaTens.

B nwbom cnydyae ogHa NoOnoBWHa COOTBETCTBYHLLEro KonuyectBa paboyvvx LMKMOB O0IKHA BbiTh
BbINOITHEHA B Ha4ane, a Apyras nonoBnMHa — B KOHLUE UCMbITAHWA.

[Ons BeiKMoYaTenen ¢ MUHUManNbHLIMK pacuenuTensMy nepen ucneiTaHneMm Ha paboTocnocobHOCTh
npW 3KkcnnyaTauuu crnegyeT npoBepuTb, 4To 0e3 nofjadM NMTaHWMs Ha MUHWMMarbHbIA pacuenuTenbs
BbIKMOYaTENb HE MOXKET BbiTh 3aMKHYT MyTEM AECATUKPATHOW NMOMbITKM OCYLUECTBUTL OMepaLmio 3aMblkaHnA
aBTOMaTUYECKOro BbIKMO4YaTens.

McneiTaHua cnegyeT npoBOAWTE C COBCTBEHHBIM MEXaHU3MOM 3amblkaHwusl BbiknodaTens. Ecnu
aBTOMaTWYECKUA BbLIKIIOYATENb OCHALLEH 3NEeKTPUYECKUM UMW MHEBMAaTUYECKUM 3aMblKalWwmmM YCTPOW-
CTBOM, NMUTaHWE TaKUX YCTPOWCTB AOMKHO ObiTb OCYLIECTBMEHO MPU HOMWUHAIMLHOM HAMPSHKEHUW MUTaHWA
Luenu ynpasfieHUss MW HOMWHanbHOM daBreHun. CreayeT NpUHATbL Mepbl, YTOObl He AonycKaTbk BbIXO4a
NpeBbILIEHNS TEMNEPaTYPhbl 3NEKTPUYECKUX YaCTeN 3a Npefensl 3HauYeHUn, NpUBedeHHbIX B Tabnvue 7.

OnepupoBaHne BbIKMoYaTeNsaMM C pydHbIM yripaBneHnemM OOMKHO ObiTe MpON3BeeHo Tak XKe, Kak 1 B
HOpMarbHbIX YCNOBUAX 3KCMNyaTauum.

8.3.3.4.4 PaboTocnocoOHOCTL NPU NPOXOXKOEHWN ToKa

CocTosiHMe 1 MOHTaX BbIKIKOYATENs OOMKHbI COOTBETCTBOBRAThL 8.3.2.1, ucneiTaTenbHas uUens —
IEC 60947-1:2007 (nyHkT 8.3.3.5.2).

Pabouas ckopocTb 1M KONUYECTBO NOAMEXALLUX BbIMOMHEHWMIO pabounx LMKNOB yKa3aHsl B rpadax 2 u 4
Tabnuubl 8.
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OnepupoBaHue BblkKHaTeNeM AOMKHO BbiTh OCYLLECTBNEHO C TaKUM pac4eToM, YToBbl OH BKMOYan u
OTKITHOYAN HOMKMHAMbHbLIA TOK MPWM CBOEM MaKCMMarnbHOM HOMWHANbLHOM paboyem HanpsXKeHuW, yCTaHOBIEH-
HOM M3roTOBUTENEM, NPU KO3 HULMEHTE MOLLHOCTHA UMK NMOCTOAHHON BPEMEHU B 3aBUCMMOCTK OT TOFO, YTO
npumeHseTcs, no Tabnuue 11 ¢ gonyckaemMbiMU OTKNOHEHUAMM No 8.3.2.2.2.

McnbiTaHusa BbiKNoYaTtenen nepemMeHHoro Toka cnegyet npoBoavTh Npy YacToTe oT 45 oo 62 u.

VMcnbiTaHua BbIKNOYaTenen, OCHALLEHHBIX pacLenuTensMu ¢ perynupyemMoi yCTaBKoW, AOMKHbI BbITh
nNpoBefeHbl C MaKCMManbHOW YCTABKOW MO Meperpys3ke U C MWUHMMANbHOW TOKOBOW YCTaBKOW KOPOTKOro
3aMblKaHKSA.

OTUM WcMbITAHUAM cnegyeT NOABepraTh BbIKMKYaTENb € COBCTBEHHbIM MEXaHW3MOM 3aMblKaHUSA.
Ecnu BeiknioYaTeNb OCHALLEH SMEKTPUYECKMM UMW MHEBMATUYECKUM 3aMbIKaLWMM YCTPOWCTBOM, NMUTAHWE
TaKUX YCTPOWCTB AOMKHO ObITh OCYLLECTBNEHO MPU HOMWUHAMNBLHOM HaNpPSXKeHUU NUTaHUSA Uenu ynpaBrneHus
UIM HOMMWHaNbHOM gaBneHuu. CrnegyeT NPUMHATL Mepbl, YTOBbI NMpeBbILLIEHWe TeMNepaTypbl 3NEKTPUYECKIX
YyacTel He BbIXOOMWIO 3a Npefensl, ykasaHHble B Tabnuue 7.

OnepupoBaHUe BLIKMIOYATENSAMU C PYYHBIM YNpaBneHueM AOMKHO BbiTh OCYLLIECTBINEHO TakK Xe, Kak U B
HOpMarbHbIX YCNOBUSAX 3KCMnyaTauuu.

8.3.3.4.5 [JononHutenbHoe ucnbiTaHWe Ha paboTocnocobHOCTE B 0OECTOYEHHOM COCTOAHWWA BbIKIIO-
yaTenen BbIABUKHOMO MCNOMHEHUS

WMcnblTaHuio Ha paboTocnocobHOCTE B 06EeCTOYEHHOM COCTOAHUM NoanexaT MexaHUu3M BblOBUXKEHWS 1
COOTBETCTBYIOLLME DNOKNPOBKN BbIKITHOYATENEN B BbIABMXXHOM UCMOMTHEHUN.

KonnyecTBo LIMKMNOB ONepupoBaHUa OOMKHO ObiTb paBHbiM 100.

Mocne 3TOro UCMbITAHUA PasbeaUHALME KOHTaKTbl, MEXaHU3M BbIABUMXEHUA U BNOKMPOBKM OOMKHbI
ObITb NpUrogHbIMKM A8 JanbHerwen akcnnyatauun. MNpoBepky cnefyeT NpoBOAUTbL MyTEM OCMOTPA.

8.3.3.5 PaboTtocnocobHOCTb Npu neperpyskax

OTOMY UCNbITAHUIO NOANEXKAT BbIKMHOYATENM C HOMWHAMNBHBIM TOKOM A0 630 A BKNHOYMTENLHO.

MpumeyaHue 1 — o obpalleHno N3rOTOBUTENSA, 3TOMY UCMBbITAHWUIO MOXHO NOABEPTHYTh TAKKe BbIKMOYaTEeNN
C HOMWHanbHbIM TOKOM Bonee 630 A.

CocTosiHMe M cnocob MOHTaxa BbIKMYaTens [O0MKHblI COOTBETCTBOBaThb 8.3.2.1, ucnbiTatenbHas
uenb — IEC 60947-1:2007 (nyHkT 8.3.3.5.2).

WcneiTaHne cnegyeTt NpoBOaWTbL MPU MakCUMansHOM paboyem HanpsKeHUH.

Ug max: YCTGHOBNEHHOM MW3roTOBWTENEM ANA [aHHOrO BbIKMKOYATeNs, C y4eToM TpeboBaHWA K
BO3BpaLlaloWeMycsl HanmpskeHW cornacHo Tabnuue 12 [cm. Tawke |IEC 60947-1:2007/M3m. 2:2014,
nyHKT 8.3.2.2.3, nepeuncneHue a)].

WcnelTaHua BoiknoyaTene, OCHaLLEHHbIX pacuenuTensamMn ¢ perynupyemMoi yCcTaBkol, AOMKHEl BbITh
npoBefeHbl MpY MakcMManbHOW yCTaBKke pacuenuTens.

BeiknioyaTtens criegyeT AeBATb pas pa3oMKHYTb BPYYHY U TpKU pasa aBTOMaTMYecky (MakCcumarbHbIM
pacuenuTenem), 3a UCKMIOYeHWeM aBTOMaTUHECKUX BbIKNIOYaTenei, MMernLLMxX yCcTaBKy paclenuTens Toka
KOPOTKOTO 3aMbIKaHWUS HUXKE UCMbITATeNIbHOMo TOKA, B KOTOPLIX BCe 12 onepaunii 4OMKHbI BbITh OCYLLECTBNEHDI
B aBTOMaTW4YeCKOM pexumMe.

Ecnv wucnbiTyeMble annapaTtbl He BbIAEPXKMBAKT CKBO3HYHD 3HEPrvio, BO3HUKaKLWYI BO BPEMS
aBTOMAaTWYECKOro OEWCTBUA, WCMbITAHWME MOXHO MPOBOOAUTE crnegyioolwuMM obpasom no COrnacoBaHuK ¢
U3roTOBUTENEM:

- 12 py4HbIX JENCTBUN;

- TP [OOMONHUTENbHbLIX [OEACTBMA C aBTOMaTUYECKMM pPasMbIKaHWMEM, BbINOMHAEMble C NObIM
COOTBETCTBYHLLUM HANpPsKEHNEM.

B kapKgoM M3 LMKIMOB C pyYHbIM YyNpaBneHnem aBTOMaTtuyecknin BbIKMYaTenb 4OMKeH ocTaBaTbes 3aMm-
KHYTbIM [OCTATOYHO AONTO, YTOObLI TOK MOMTHOCTBLIO YCTAaHOBWICS, HO He Gornee 2 C.

KonuyectBo paboyumMx UMKIOB AOMKHO COOTBETCTBOBATb KOMWMYecTBY, NpuBedeHHOMY B rpade 2
Tabnuubl 8. Ecnv aBToMaTMYecKkuid BbIKMYATENbL HE 3aMbIKAETCs C 3a4aHHOW CKOPOCTbH, 3TY CKOpPOCTb
MOXHO CHM3WTb HACTONBKO, YTOObI aBTOMaTMYECKMIA BbIKIIOYAaTENb 3aMblkanca 4O YCTAHOBIEHUSA MOMHOro
TOKa.

Ecnv ycnoBus B ucnbiTatensHoW nabopatopun He OalT BO3MOXKHOCTU MPOBOAUTE WUCMLITAHWUS CO
CKOPOCTLH0, YKa3aHHOW B Tabnuue 8, ee MOXHO YMEHbLUWUTL, HO 3adpUKCMPOBATL B MPOTOKONE UCMbITAHWIA.

3HayeHUa WUCNbITATENbHOIO TOKA W BO3BPAaLLalLIerocs HanpsXeHua OOMKHbl COOTBETCTBOBAaTb
yKasaHHbIM B Tabnuue 12 npu KoadpuumeHTe MOLLHOCTH UM NOCTOSHHOW BPEMEHW B 3aBMCMMOCTM OT TOrO,
4YTO NpUMeHsAeTcH, no Tabnuue 11 ¢ gonyckaeMbIMKM OTKNOHeHuAMU no 8.3.2.2.2.
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MpumeyvaHnmne 2 — C cornacusa U3roTOBUTENS 3TO UCMbITAHUE MOXKHO NPOBOAWUTL B DOMee eCTKUX YCIOBUSAX,
4yeM yKa3aHo.

Tabnuua 12 — XapakTepUCTUKN NCNbITATENBHON LENN NpY UCMbiTaHuK Ha paboTocnocoBHOCTL Npu Neperpyske

Tun ToKa [MepemMeHHbIn TOK [MOCTOSAHHBIA TOK
3Ha4eHue Toka 6/, 2,51,
3HaYeHWe BO3BPALLAOLLEroca HanpaXeHUs 1,.05U; max 1,05U; max
U, max — MakcumarnbHoe pabovyee HanpskeHne aBTOMaTUYECKOro BbIKMoYaTens.

McnbiTaHuA BeIKMOYaTENe NnepeMeHHoro Toka crnefyeT NpoBoAWTL Mpu 4actote oT 45 go 62 [u.
Oxunaaembii TOK HA BbIBOAAX MUTAHWA aBTOMaTMYECKOro BelknoYaTensa gomkeH 6biTe He MeHee 10-KpaTHoro
NCNbITAaTeNbHOIO TOKa UMK Mo KpaiHen mepe 50 KA (BeIOMpatoT MeHbLUee U3 ABYX 3Ha4YeHWiA).

8.3.3.6 lNpoBepka aNeKTpU4ecKon NPo4YHOCTU M30NALUN

8.3.3.6.1 ObOwMue nonoxeHus

McnbiTaHMe gomkHO ObiTe BLINOMHEHO ANSA BbIKNKYAaTENen, CMOHTUPOBAHHBIX TaK e, Kak U ang
npeablgywmx ucnbiTaHuid. Ecnn 9170 He MPMMEHMMO, OHW OOSMKHbI DbiTb OTCOEAMHEHbl U MPUCOeAMHEHBI
K MCMbITATENbLHOW Lenu, M3MepeHUs OOIKHblI ObiTb MPOBEAEHLI C YCMOBUAMM OTCYTCTBUSA BIMAHUA Ha
pe3ynbTaThbl UCNbITAHWNA.

8.3.3.6.2 WcnbiTaTenbHoe HanpseHne B cootBetcTBMM ¢ IEC  60947-1:2007/M3m. 1:2010
[MyHkT 8.3.3.4.1, nepeumncnenune 3), b)]

3Ha4YeH1e UCTLITAaTeNbHOrO HaNpsiXKeHUs AOMKHO cocTasnsaTe 2U, ¢ muHumymom 1000 B nepemerHoro
HanpskeHna N 1415 B NoCcTOSHHOrO HanpsiXXeHus, ecrii HeBO3MOXHO MPUMEHUTE MUCMbITAHKMe Hanpshke-
HUA nepemeHHoro Toka. CcbinoyHoe 3Hayenne U, npepactaenaeTr cobon 3HayeHWe, MpUMEHAs KoTopoe
npoBefeHbl NpeablayLne UCNIbITaHWUA OTKITKYEHUS /UMW HA KOPOTKOE 3aMbIKaHME.

8.3.3.6.3 lNpuMeHeHne NCNbITATENBHOMO HAMNPSKEHUS

McnbiTaTensHOE HanpsKeHue O0MKHO ObITe MPMMEHEeHo B TedeHue 5 ¢ B cooTBeTcTBuMM ¢ 8.3.3.4.1,
nepeuncnenue 2), c), i), i) u iii) n, kpome aToro, Mmexagy BXOASALWMMK U BbIXOOAWMMU BbIBOAAMUW KaXO0ro
nornca C pas3oMKHYThIM BbikNoudatenem. Mcnonb3oBaHWe MeTannuMyeckol MMNEeHKM COrnacHo YKa3aHusaMm
IEC 60947-1:2007/Mam. 1:2010/M3m. 2:2014 [nyHkT 8.3.3.4.1, nepeuncrienne 1)) He TpebyeTca. B uensx
HacTosLLero craHgapTa uenu, BkoYawwme B cebA MONynpoBOAHMKOBbIE YCTPOWCTBA, COEOUHEHHbIe C
rMmaBHOW Uenbk, ANs NPOBEAEHUA WCMNbITAHWA OOMKHbI ObliTe OTCOeAMHeHbl. K HopManbHbiM paboynm
NOMOXEeHUsIM OTHOCUTCS MOMNOXeHWe pacLenneHus, Npu ero Hanu4uun.

[Ons BelkNOYaTenen, NPUrogHbIX AN pasbeJuHEeHUs, TOK yTeYKU crieflyeT 3aMepsTb B COOTBETCTBUK C
8.3.3.3, nepeuuncnenue V), 3a UCKNHOUYEHUEM TOTO, YTO TOK YyTEYKM HE [JOMKEH NpPeBLIWATL 2 MA.

8.3.3.6.4 MpumensioT nognyHkT 8.3.3.4.1, nyHkT 3), nepeuuncnenue d) IEC 60947-1:2007.

8.3.3.7 lNpoBepka npesBblLLEHUA TeMnepaTypbl

Mocne ucnbitaHus no 8.3.3.6 HeoBXoOMMO MPOBECTM UCMLITAHWE Ha NMPEeBbILEHME TeMNepPAaTypLl Npu
YCIOBHOM Tennoeom Toke no 8.3.2.5. B KOHLe 3TOro UCMbITAHUSA 3HAYEHUS NPEBLILLEHUSA TEMNEPATYPLI HE
OOMKHBI BEIXOAWTL 3a Npegensl, ykazaHHble B Tabnuue 7.

8.3.3.8 lpoBepka MakcuMarnbHbIX pacuenuTeneil TOKOB NeperpysKku

HenocpeacteeHHo nocne ucneiTanusa no 8.3.3.7 cnegyeT npoBepuTh cpabaTtbiBaHWe MakcuMamnbHbIX
pacuenutenen npu ux 1,45-kpaTHON TOKOBOW YCTaBKe MPW KOHTPOINbHOW Temnepatype [cMm. 7.2.1.2.4, nepe-
yucnexue b), 2)).

[ns npoBefeHWs1 3TOTO UCMbITAHWUA cNeayeT nocnenoBaTenbHO COeAUHUTL Bee nonwca. [onyckaeTcs
MCMNonNb30BaHWe UCTOYHMKA TpexdasHoro Toka.

[aHHoe McnbiTaHue MOXHO BbIMOMNHATL MpKU NIoOOM yO0OHOM HanpsKeHun.

Bpems pasmMbiKaHUSA He OOIMKHO NPeBbILAaTh YCNOBHONO BPEMEHU pacLEeneHus.

C cornacus U3roToBUTENS JOMNYCTUM BPEMEHHOM MHTEPBAn Mexay ucnoeitaHusmu no 8.3.3.7 n 8.3.3.8.

[Ons pacuenuTenen, YyBCTBUTEIbHbIX K TEMMNEpaType OKpYXawlero Bo3ayxa, aTo UCMbiTaHWe MOXHO
BbIMOMHATL NPWY TEMNEPATYPE OKPYXAKLLErO BO3AyXa C MAMEHEHWEM UCMLITATENLHOTO TOKa B COOTBETCTBUM
C NpeacTaBneHHbLIMU M3rOTOBUTENEM XapaKTepUCTUKAMU TeMNEPaTYPLI/TOKA.

8.3.3.9 lpoBepka MMHMMANEHbLIX U HE3aBUCUMbIX pacuenuTenein

Bbiknoyatenu, OoCHalleHHble MWHMMAanbHLIMW pacuenuTensMmu, cnefyet nNoABeprate WCMNbITAHUK
no 8.3.3.4.2.3, nepeuncneHue i), 33 UCKITKHYEHWEM TOrO, YTO UCMBLITAHWUS NSl BEPXHENO U HUDKHEro npege-
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NOB OOMKHbI BbITh MpoOBeAeHbl NpU TemnepaType MCNbiTaTeNbHOrO nomelleHnsa 6e3 Toka B rMaBHON Lenu.
Pacuenutenb He gomxeH cpabartbiBaTh npy 70 % MWHMMAanNbHOTO HaNpPsXXeHWs NMUTaHUA Lenu ynpasBneHns
u gormkeH cpabateiBaTh Npu 35 % MakCcMMansHOro HOMUHaNbHOTO HANPSHKEHUS MUTaHWA LLenu yrnpaeneHus.

BbiknioyaTtenu, ocHalleHHble He3aBUCMMLIMW pacuenuTensmu, cnegyeT noAsepratb MCNbITAHUKD MO
8.3.3.4.2.4, 3a ucknr4eHNeM TOro, YTO UCNbITAaHWE MOXET ObITh BbIMOMHEHO NPU TEMMNEPATYPE OKPYXKatoLLEero
nomMelleHnsa. PacuenuTtenb OoMm¥eH Bbi3biBaTbh pacuenneHve npu 70 % MUHWUMAanNbHOrO HOMUHaNbHOMO
HanpseKeHWs NUTaHWA Lenw ynpasneHus.

8.3.3.10 lMpoBepKka NONOXKeHWs rMaBHbIX KOHTAKTOB

[na BbikntoyaTenei, NpUrogHebIX Ans pazkeguHeHus (cMm. 3.5), nocne nposepku no 8.3.3.8 Heobxoamumo
npoBedeHWe WcCMbITaHUs no npoBepke 3PEKTUBHOCTU YKa3aHUS MOMNOKEHUSA [MaBHbLIX KOHTaKTOB B
cooTBeTcTBUM ¢ [EC 60947-1:2007/M3m. 1:2010 (nyHkT 8.2.5).

8.3.4 Uukn ucnbitanui ll. HommHanbHaa pabo4yas oTKNOYaKwLWaa cnocobHoCTb

8.3.4.1 Obwume nonoxeHus

OTOT UMKN ucnbiTaHM TpebyeTcs AnsA BCex BblKNOYaTeNen, 3a UCKMNOYEeHUEM Cry4YaeB MpUMeHeHns
KOMOWHMPOBAHHBIX LIMKMNOB UcnbiTaHui (cM. 8.3.8), u BKNovyaeT crefyolimMe UCNbITaHUS:

McneitaHne MyHKT
HomuHanbHag paboyasn oTKMYaLwas cnocobHOCTE NPU KOPOTKOM 3aMblKaHWUK 8.34.2
[MpoBepka anekTPU4eCcKon NPOYHOCTY M30NALUMA 8.3.4.3
MpoBepka pabotocnocobHOCTU 8.34.4
[MpoBepka npeBbIlLEHMA TeMnepaTypbl 8.34.5
[MpoBepka pacuenuTenen TOKOB Neperpysaku 8.34.6

Ecrm I =1, (cm. 8.3.5).

KonnyecTteo 06pasyoB, nognexallmMx UCNbITaHWIK, K yCTaBKa pacLenuTernen (C perynnupyemMomn ycTaBKow)
OOIMKHbI cooTBeTCTBOBAThL Tabnuue 10.

8.3.4.2 VcnbiTaHne Ha HOMUHAaMbHYO paboyyro OTKMKYAKLY CMOCOBHOCTbL NPY KOPOTKOM 3aMbIKaHWUN

VcneiTaHve TOKOM KOPOTKOTO 3aMblKaHWsS BbIMOMHAIT Ha 00wwux ycnosusax no 8.3.2 npu 3HadYeHuu
OXWOAemoro Toka [, No yKa3aHUK M3rOTOBMUTENS B COOTBETCTBMK C 4.3.6.2.3.

KoadhdpmLUMeHT MOWHOCTM ANS 3TOr0 UCMbITAHWUS AOMKEH COOTBETCTROBATL Tabnuue 11 B 3aBUCMMOCTU
OT UCNbITATENBbHOIO TOKA.

[MocnenoBaTenbHOCTL ONepaLvi A0MmKHA BbiTh cnegyoLLen:

O—t—CO—t—CO.

B BbiknioyaTtensax co BCTPOEHHLIMU MIAaBKMMUW NpedoxXpaHUTenamMin nocne Kaxgon onepauun cnegyet
3ameHATb MboR pacnnasBMBLUMIACA NpedoxpaHuTens. [na atoro moxeT noTpeboBaTbcsa yBenuyeHue
WHTepBana t.

8.3.4.3 lNpoeepka paboTocnocobHOCTH

Mocne ucnbitaHua no 8.3.4.2 gomkHa ObITh NpoBepeHa paboTocnocobHocTe No 8.3.3.3.4 ¢ Tol NUWb
pasHuUen, 4To 3Ty NPOBEpPKy credyeT NPOBOAWUTL NMPW TAKOM Ke HOMUHaNbHOM pabo4vem HanpsHkeHUn, Kak 1
npuv McnbiTaHum no 8.3.4.2, a Konm4ecTBo paboynx LMKII0B AOMKHO COCTaBnATb 5 % OT yKa3aHHOro Konm4ecTea
B rpadcdhe 4 Tabnuupl 8.

OT1a npoBepka He TpebyeTcs, korga ucnsiTaHus no 8.3.4.2 npoBogAT Ha aBTOMATUYECKOM BhIKMOYaTene
C MUHUMAsIbHBIM 3HAYeHWeM /| U NP MUHUMAIbLHOW YCTaHOBKE PEryfIMpOBKU pacLenuTensi CBEpPXTOKOB B
cooTBeTcTBMM ¢ Tabnuuen 10.

8.3.4.4 lNpoeepka 3NeKTpu4ecKon Npo4YHOCTU U30MNALNNK

Mocne ucnbiTaHusa no 8.3.4.3 cnefyeT NPOBEPUTL 3MEKTPUYECKYHD NMPOYHOCTL u3ondauuu no 8.3.3.6. Ana
aBTOMaTU4YeCKNX BbIKMKOYaTenen, UCnonb3yemblX A8 pasbeavHeHns, TOK yTeqku JofhKeH ObiTb M3MepeH no
8.3.3.6.

8.3.4.5 lNposepka npeBbIlLEeHUs TeMNepaTypsl

Mocne ucneiTaHua no 8.3.4.4 cnegyeT NpoBepuTh MNpeBbIleHWe TeMnepaTypbl BbiBO4OB no 8.3.2.5.
MpeBbilWeHne TemMnepaTypbl He OMKHO ObiTh Bbille 3Ha4YeHWH, YkasaHHbIx B Tabnuue 7.

B npoBegeHuMu I3TOW MpOBEpPKM HeobXxoOuMOoCTb OTCYTCTBYET B TOM Cryyae, ecnu Ansi OaHHOro
TUnopasmepa ucnbiTaHne rno 8.3.4.2 BbINOMHEHO Ha BbIKMKYaTeNne ¢ MUHUMAanbHbLIM /, U Npyu MUHUManbLHOM
yCTaBKke pacuenuTens neperpyaku.
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8.3.4.6 Tlpoeepka pacuenuTenein TOKOB Neperpyaku

HemenneHHo nocne wcnbiTaHusa no 8.3.4.5 cnegyeT npoBepuTh cpabaTbiBaHne pacuenyvTenei TOKOB
neperpysku no 8.3.3.8.

C cornacus U3roToBUTENS OOMNYCTUM UHTEPBAan BpEMeHU Mexay ucneitaHusmu no 8.3.4.5 1 8.3.4.6.

8.3.5 Uukn wucnbiTaHui lll. HomMuHanbHaA npegenbHasa oOTKMK4YawWasa cnocobHoOCTe npu
KOPOTKOM 3aMbkIKaHUU

8.3.5.1 O6wme nonoxeHus

OTOMY MCMBITAHWID MOAMEXaT, 3a WCKMHYEHWEM Cry4YaeB NPUMEHEHWA KOMOWUHMPOBAaHHBLIX LUKMOB
ucnelTaHuin (cm. 8.3.8), BbikmouaTenu kateropuu A, a Takke B, y KOTOpbIX HOMWHanNbHasi npefenbHas
OTKNKOYaKLWasa cnocobHOCTL NPU KOPOTKOM 3aMblKaHWK Bbille HOMWMHAaNbHOro KpaTKOBPEMEHHOro JonycTu-
MOro TOKa.

MpumeyaHue — [Ina 3Toro TMNa BLIKMKOYATENs KaTeropyMy cenekTMeHocTM B pacuenutens MrHOBEHHOTO Oeld-
cTBMA cpabaTtbiBaeT Npu 3HAYEHWAX TOKa, Bbllle YKasaHHbIX B rpadpe 2 tabnuubl 3 (cM. 4.3.6.4), 1 MoxeT ObITb HasBaH
CBEPXMIHOBEHHLIM pacLenuTenem.

Ons BbIKM4aTENEN KaTeropumM CenekTUBHOCTM B, y KOTOPbIX HOMWHANbLHBLIA KpaTKOBPEMEHHO
OOMYyCTUMbI/ TOK pAaBEH HOMUHAILHOW NpefenbHON OTKIKYaLLen cnocobHOCTU MpYM KOPOTKOM 3aMbIKaHWK,
3TOT UMK UCMBLITAHWIA He HYXEH, TaK Kak B 3TOM CMyYae HOMMWHAMbHYK NpPedenbHyK OTKMYaoLLy
CNocOBHOCTb NPY KOPOTKOM 3aMblKaHWK NMPOBEPAKT B X04e UCNbITaHWA uukna V.

[Onsa BbIKNtOYATENEN CO BCTPOEHHbLIMW NMAaBKUMK NMPeaoXpaHuTeNnsaMn BMECTO 3TOM0 LiMKNa BbIMOMHAKT
LUmKn V.

Ecnmn I = I, TO A@HHBIA UCNbITATENbHBLIA LMK HE BLINOMHAT, B 3TOM Cly4Yae B MCMbiTaTeNbHOM
umkne Il (cm. Tabnuuy 10) cnegyeT 4ONOMHUTENLHO NPOBOAWUTL CNEAYHLME NPOBEPKK:

-no 8.3.5.2 B HAa4ane ucnbiTaTenbHOro LMKNa;

- no 8.3.5.5 B KOHLUE UCNbITATENMbHOIO LUMKNA.

OTOT UMK BKMOYaET crieqyoLine UenbiTaHus:

WcnblTadne MyHKT
[MpoBepka MakcKMManbHbIX pacLenuTenei 8.35.2
HomwnHanbHas npegensHas OTKNoYaLwasn cnocobHOCTE NPy KOPOTKOM 3aMblKaHUN 8.3.53
[MpoBepka aneKTpUYEeCcKon NPOYHOCTH M30MALNN 8.354
[MpoBepka pacuenuTenen TOKOB Neperpysku 3:3:5:5

KonuuyecTeo nognexalmx ucnelTaHuio obpasLoB U yCTaBkW pacuenuTenei ¢ perynupyemMoin yCcTaBKkon
OOMKHBI COOTBETCTBOBaThL Tabnuue 10.

8.3.5.2 lNpoBepka MakcumMarnbHbIX pacuenuTenen

CpabatbiBaHne pacuenuTener TOKOB Neperpys3kn crneayeT NpoBepsATh NpyU yABOEHHOW TOKOBOW yCTaBKe
OTAENBHO B KaX40M MOMce. 3TO UCMbITAHUE MOXHO BbIMOMHATL Npy NtoboM yAoBHOM HanpsKeHun.

Ecnu TemnepaTypa okpy:xatoLLero Bo3gyxa OTNM4aeTcsa oT KOHTPONbHOW, UCNbITaTeNbHLIA TOK cnegyeT
W3MEHWTb B COOTBETCTBUM C MPeACTaBNeHHbIMW M3roTOBUTENEM XapaKTepUCTMKaMn TemnepaTypbl/Toka Ans
pacuenuTenen, YyBCTBUTENEBHbBIX K TEMNepaType oKpyXatoLen cpeapl.

[ns npoBegeHUs TeX MCNbITAHWA, MPW KOTOPbIX 3aLLWUTHbIE XapaKkTePUCTUKN HE 3aBUCAT OT TeMnepaTypbl
W NPOBOOHWKOB (HAaNpUMep, Y 3NeKTPOHHbLIX pacuenuTenein CBepXTOKOB, 3NTIeKTPOMAarHUTHbIX pacLenuTenen),
napameTpbl MpUCOEAWHEHWSA (TWM, MOMNEepeYyHoe CeveHue, [AOMWMHa) MOryT OTnu4YatbCs OT  YCIOBWUA,
ycTaHoBneHHbIx B 8.3.3.3.4 |IEC 60947-1:2007/AMD1:2010/AMD2:2014. YcnoBusa npucoefuHeHUs OOMXKHbI
ObITE ONpefeneHsl UCMBITAHUSAMU UCXOOA U3 TEMMOBLIX BO3OENCTBUA TOKOBOW Harpysku.

Bpems pasMbikaHUA He JOIMKHO NPEeBbILAaTh MakCUManbHoe 3HaYeHne, YKkasaHHoe U3roToBUTeNneM ans
YOBOEHHOW TOKOBOW YCTaBKM NPW KOHTPONMbHON TemMnepaType AN OTAeNbHOro nomntca.

8.3.5.3 WMcnbiTaHne Ha HOMMWHANbHYK MpefenbHYH OTKNKYaKLWy CnocobHOCTL MpU  KOPOTKOM
3aMbiKaHNK

Mocne ucnbiTaHua no 8.3.5.2 BbIMNOMHAKT UCMNbITAHWE Ha OTKMKOYaLLYK cNOCOBHOCTL NPY KOPOTKOM 2a-
MbIKAaHUWM NMPU 3HAYEHUWN OXMOAEMOro TOKa, paBHOM HOMWHAaNbHOW NpedenbHO OTKNoYakLWwen cnocobHocTH
NpPW KOPOTKOM 3aMbIKaHUM, YKa3aHHON U3roToBUTENEM B 0BLLMX ycnoBusix no 8.3.2.

MocnegoBaTenbHOCTL Onepauui:

O —t—CO.
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8.3.5.4 lNpoeepka aneKkTpru4ecKon NPoOYHOCTM N30MNALUN

Mocne ncnbiTaHus no 8.3.5.3 anekTpuyeckyto NPOYHOCTE U30MALUUK crieayeT NpoBepsiTh B COOTBETCTBUN
c ykazaHuem 8.3.3.6. [InA BbiknoYaTenen, npUrogHbIX Ana pasbeguHeHNs, TOK yTeYKU He JOMKEH NpeBbIwaTth
6 MA.

8.3.5.5 lNpoeepka pacuenuTene TOKOB NMeperpysku

Mocne ncneiTaHusa no 8.3.5.4 cneagyeT npoBepuTh cpabaTtbiBaHWe pacLenuTenein TOKOB Neperpyskn no
8.3.5.2, Ho Npu UcneITaTernbHOM TOKe, B 2,5 pasa npesbllialowemM 3Ha4YeHUe UX TOKOBOW YCTaBKW.

Bpems paambikaHWs He JOMKHO NpeBblllaTh MakCcMMarnbHOro 3Ha4yeHus, yCTaHOBNEHHOro U3roTOBUTENEM
051 yOBOEHHOW TOKOBOW YCTaBKW MPW KOHTPOMBHOW TeMnepaType Arst O4HOro Nomnca.

8.3.6 Unkn ucnbitaHmi IV. HOMMHanNbHbIA KpaTKOBPEMEHHO OOMYCTUMbIN TOK

8.3.6.1 O6Lue nonoxeHus

3a uckniueHnemMm Tex Criyyaer, Korga WCMonb3oBaHa TecToBasa nocnegoBaTensHocTs VI (KOMBUHK-
poBaHHas) (cMm. 8.3.8), ee NPUMEHAIOT B OTHOLUEHWM BbIKMOYATENEN C HOMWHAaNbHbIM KPaTKOBPEMEHHbLIM
BblAEpKUBaeMbIM TOKOM (CM. 4.4); OH BKNiovaeT B cebs creaytowme TecThl.

WcnbitaHne | [yHKT
[MpoBepka pacuenuTenen TOKOB NEpPErpysKku 8.36.2
HOMWHanNbHLIA KpaTKOBPEMEHHO A0MNYCTUMbIA TOK 8.3.6.3
[MpoBepka npeBbILLIEHNA TEMMEPATYpPbI 8.364
OTknovaowas cnocobHOCTE NPU KOPOTKOM 3aMblKaHWUKM C MakCUMarbHbIM KpaTKOBpeMeHHO J0MyCTH- 8.3.6.5

MbIM TOKOM

[MpoBepKa anNeKTPUYECKON NPOYHOCTH M30MALUA 8.3.6.6
[MpoBepka pacuenuTenen TOKOB Neperpysku 8.36.7

Boiknioyatenn co BCTPOEHHLIMW MNaBKUMW  MPELOXPaHUTENAMM, OTHOCALLMECA K KaTeropuu
cenekTUBHOCTU B, DomkHbI yOOBNeTBOPATL TpeboBaHNAM 3TOrO LMKNA.

KonuyecTBo nognexalymx McnbiTaHnio 00pasLoB M YCTAaBOK pacuenuTenei ¢ perynnpyemMon yCTaBKon
OOIDKHbI COOTBETCTBOBATL KONMUYECTBY, NpMBegeHHOMY B Tabnuue 10.

8.3.6.2 lNposepka pacuennuTenei TOKOB Neperpysxku

CpabaTbiBaHMe pacuenvTenen TOKOB Neperpy3ky crneayert nposepats no 8.3.5.2.

8.3.6.3 WcnbiTaHne HA HOMWHATNbHbLIM KPaTKOBPEMEHHO AOMYCTUMbINA TOK

B cootBetcTBMM ¢ IEC 60947-1:2007 (nyHKT 8.3.4.3) co crnegytowmm SOMNOMHEHUEM.

Ha Bpems ucneiTaHua cnegyeT caenaTth HepaboTocnocobHeiM Mboi pacuenUTens MakcumManbHOro
TOKa, B TOM YMCrie paclenuTenb CBEPXMIHOBEHHOTO AEWCTBUSA, MPU ero HanuMyum, ecnn oH MoxeT cpaboTaTb
BO BPEMS MCMbITAHWUA.

8.3.6.4 lNpoBepka NpeBblLLEHUA TEMNEPATYPLI

Mocne ucnbiTaHus no 8.3.6.3 cnegyeT NpoBepUTL NPEBLILEHWE TeMnepaTypbl BeiBogoB no 8.3.2.5. OHo
HEe OOIMKHO ObiThb BhILLE 3HAYEHWIA, YKa3aHHbIX B Tabnuue 7.

Mo cornacoBaHuK ¢ NPOM3BOAUTENEM NPOBEPKa NpeBbilleHWs TeMnepaTypbl MoXeT ObiTb NpoBegeHa
nocrie NpOBEPKN 3MEeKTPUYECKO NpoYHOCTHU m3onsumun (8.3.6.6). 3Ty NpoBepKy He HYXKHO NMPOBOAWUTL, KOTAa
AN JaHHOro TunopasMepa NpoBefeHo UcnblTaHue no 8.3.7.3 Ha BoiknyaTene ¢ MUHUMansHbIM TOKOM UK
NpY MUHUMANBHOW HACTPOKE pacLenuTens neperpyaku.

8.3.6.5 NcnbiTaHMe Ha OTKMKMAKLWY CNOCOOHOCTL NPW KOPOTKOM 3aMblKaHWM C MaKCUMalbHbIM
KpaTKOBpPEeMEeHHO AOMNYCTUMbIM TOKOM

Mocne wcnbiTaHua no 8.3.6.4 cnegyeT nNpOBOAWTbL WCMbITAHME HA KOPOTKOE 3aMblkaHMe C
nocrefoBaTeNbHOCTLIO ONepaLuii:

O—t—CO

B 0B6LMX yCroBUaX No 8.3.2 Npu TAkoM Xe OXWMOAEeMOM TOKE, Kak U B UCMbITaHWW Ha KpaTKOBPEMEHHO OoMyC-
TUMBIA TOK (cM. 8.3.6.3), 1 Npu HanBonbleM BO3MOXHOM HAMpPsHKeHUM NpU HOMUHANBEHOM KPaTKOBPEMEHHO
LONYCTUMOM TOKe.

Bobiknto4yatents OOMKEH OCTaBaTbCA 3aMKHYTbIM B TEYEHME KOPOTKOro BpEeMEeHW, COOTBETCTBYILLEro
MakcKMMarnbHO BO3MOXHO BpeMeHHOM yCTaBKke pacLenuTens TOKOB KOPOTKOTO 3aMblKaHWUS C KpaTKOBPEMEHHO
3a[epKKOM BpEMEHM, U pacuenuTens MrHOBEHHOTO AeWCTBUSA (MpWU ero Hanu4yumn) He omkeH cpaboTtaTtek. 310
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TpeboBaHue He kacaeTcs onepauumn CO, ecny aBTOMaTUYECKMIA BbIKINKOYATENb UMEET pacLennuTernb No TOKY
BKNto4eHuMs (cM. 2.10), koTopbiin cpaboTaeT, ecnu oXugaeMblid TOK MPEBLICMT 3a4aHHOe 3Ha4YeHu e.

8.3.6.6 lNpoeepka anekTpuU4ecKon NPOYHOCTU U30NALUN

Mocne ncneitanua no 8.3.6.5 cnefyeT NPoOBEPUTEL ANEKTPUYECKYHO NMPOYHOCTL M3ongauuu no 8.3.3.6.

8.3.6.7 lNpoBepka pacuenuTenen TOKOB Neperpysku

Mocne ucnbiTanus no 8.3.6.6 cnegyeT npoBepuTb cpabaTbiBaHUE MakCMMarbHbIX pacuenuTenen TOKOB
neperpysku no 8.3.5.2, 3a UCKMIOYEHMEM TOrO, YTO UCMbITATENbHbLIA TOK AoSKkeH ObiTh B 2,5 pasa Gonblie
3Ha4YeHUsi UX TOKOBOW YCTaBKM.

Bpemsa pa3aMblkaHWA HE OIMKHO NPeBbIWAaTh MaKCMMarnbHOro 3Ha4eHusl, yCTAHOBIEHHOIO U3roTOBUTENEM
Onsl yOABOEHHOTO 3Ha4YeHUs TOKOBOW YCTaBKW NPU KOHTPOSLHOM TeMnepaType Ha oTAeNbLHOM Montoce.

8.3.7 Uukn ucnbitanu V. Pa6oTocnocoB6HOCTE aBTOMaTUYECKUX BbIKNOYaTeNenM CO BCTPOEH-
HbIMUW NAaBKMMU NpegoXpaHUTenaMu

8.3.7.1 O6wme nonoxeHus

McnblTaHMAM aTOro UMKNa nopneaT aBToMaTWYeckue BbIKi4YaTenuv cO BCTPOEHHbIMW MNaBKMMU
npenoxpaHutensaMmu. OH 3aMeHAeT UMK ucneiTaHuia 1l u BknovaeT cnefyrolme UCMbITAHUA:

WcnbeiTanne MyHkT

Otan 1 KopoTkoe 3aMblkaHne npy NpeaensHoM TOKE CENEKTMBHOCTH 8.3.7.2
[MpoBepka NpeBLILLEHUA TEMMepaTypbl 8.3.7.3

[MpoBepKa aNeKTPUHECKON NPOYHOCTH M30NALMUK 8.3.7.4

JTtan 2 [poBepka pacuenuTenelr TOKOB Neperpysku 8.3.756
KopoTkoe 3amblkaHue npu 1,1-kpaTHoM TOKe cornacoBaHug 8376

KopoTKkoe 3amMblkaHWe C NpegenbHOM OTKMYalwen cnocoBHOCTBI MPKU KOPOTKOM 8.3.7.7

3aMblkaHun
[MpoBepka aNeKkTPUYeCcKor NPOYHOCTH M30NALUK 8.3.7.8
[MpoBepka pacuenuTenen TOKOB NeEpPerpysku 8.3.7.9

Uukn ncneitanuin V oenaT Ha ABa aTana:

- Ha aTane 1 BbINOMAHAT UcnbiTaHua no 8.3.7.2—=8.3.7.4;

- Ha atane 2 —no 8.3.7.5—8.3.7.9.

OTanbl UCMbITAHUA MOTYT BbITb BbINOITHEHbI:

- Ha OBYX OTAENbHbBIX aBTOMaTUYECKUX BLIKNKYATENsX;

- UMK Ha OHOM aBTOMAaTUYECKOM BLIKIMIOUATENE C NPOMEXYTOYHLIM 0DCNyXUBAHUEM;

- UMY Ha OQHOM aBTOMAaTUYECKOM BhIKMNoYaTerne 6e3 06CcnyKnBaHuUs, U B 3TOM ClNy4ae MOXHO NPonyCcTUTb
McnbiTaHne no 8.3.7.4.

Wcnbitanne no 8.3.7.3 HeobxoOMMo TonbKO npu ycnosun [ > /..

Wcnbitanusa no 8.3.7.2, 8.3.7.6 n 8.3.7.7 cnegyeT NpoBOAUTL NPU MakcumarnbHOM pabovem HanpsKeHun
aBTOMaTUYECKOro BbIKMOYaTens.

KonuuecTBo nognexalinx UCNbITaHWK 0Opa3LoB WM YCTAaBKM pacLenuTenein ¢ perynupyemMoin yCTaBKon
OOIMKHBI cOOTBETCTBOBaTL Tabnuue 10.

8.3.7.2 KopoTkoe 3amblKaHWe Npy NnpeaeribHOM TOKE CeNEKTUBHOCTM

WcnbiTaHwe Ha KOpPOTKOE 3amblkaHWe npoBoaaT B obwmx ycnosusix no 8.3.2 npu oxugaemom Toke,
paBHOM NpeferibHOMY TOKY CENEeKTUBHOCTM, MO yKasaHWio narotosutens (cm. 2.17.4).

[ns Takoro UCnbITaHWS AOMKHbI ObITh YCTAHOBMEHL! NNaBK1e NpeaoXpaHnTenu.

McnblTaHMe [OMKHO 3aknw4datbca B o4HOW onepaummn O, no 3aBeplleHMM KOTOPOW nnaBkue
npeaoxpaHUTEeNn A0MKHbI OCTaBaTbCsl HEMNOBPEXAEHHbBIMMU.

8.3.7.3 lpoBepka npesBblLUEeHUs TeMmnepaTypsbl

MpumeyaHue — lNpeBbilWeHe TeEMNEpPaTYpPLl NPOBEPSIOT, TaK KAk BO BPEMSA KOPOTKOrO 3aMbIKaHUSA Mo LIMKIY
menbitanui 1l (cMm. 8.3.4.2) nnaBkune NpegoxpaHnuTenn MoryT pacnnaBnTbeCs, M B aTOM criydae ucnbitaHue no 8.3.7.2 byget
Donee eCTKUM MO CBOMM YCIOBUSAM.

lMocne ucneiTadmsa no 8.3.7.2 cnegyeT NpoBepuTh NpeBbILLEHWE TeMnepaTypbl BbIBOA0B no 8.3.2.5.
[MpeBblleHe TeMnepaTypbl He OOMKHO BbITe Bonee 3Ha4YeHU, yka3aHHelx B Tabnuue 7.

8.3.7.4 lpoeepka aneKkTpU4ecKon NPoYHOCTU U30NALUN

[Mocne ucnbiTadmsa no 8.3.7.3 cnefyeT NPOBEPUTL 3MEKTPUHECKYHO NMPOYHOCTbL M3onaunm no 8.3.3.6.
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8.3.7.5 lNpoBepka pacuenuTenein TOKOB Neperpyaxku

CpabaTbiBaHMe pacLenuTenel TOKOB Neperpyaku crnegyeTt npoesepats no 8.3.5.2.

8.3.7.6 KopoTkoe 3amblkaHue npu 1,1-KpaTHOM TOKe COrnacoBaHus

Mocrne ucnbiTaHua no 8.3.7.5 BLINOMHAKT UCMBITAHWE HA KOPOTKOE 3aMblikaHWe B OBOLUMX YCIOBUSAX
no 8.3.7.2 npu oxugaemMom Toke, paBHOM 1,1-KpaTHOMY TOKY COrnacoBaHWsA, YKasaHHOMY M3roTOBUTENEM
(cm. 2.17.5).

[lna npoBefeHNss 3TOr0 UCNbITAHUS HEOBXOOMMO YCTAHOBUTL MNITABKUE NpedoXpaHUTENN.

McnblTaHme 3aknwyaeTtcs B ogHon onepauuy O, No 3aBeplleHMM KOTOPOW OOMKHbI pacnniaBUTbLCA He
MeHee OBYX NnaBKuxX npefoxpaHuTenen.

8.3.7.7 KopoTKoe 3aMblKaHWe ¢ HOMUHAaMNbHOM NpeaenbHOoM OTKNHYaloLWwen cnocoBHOCTLIO NPU KOPOTKOM
3aMblKaHUK

Mocne ucnbiTaHua no 8.3.7.6 NpoBOAAT MCMbITAHME Ha KOPOTKOE 3amblKaHue B 0BujMx ycnoBusiX no
8.3.7.2 npu oXMOaeMoOM TOKe, paBHOM MpefeNibHoM OoTKNK4Yarwehn cnocobHocTu ]CU, YKa3aHHOW W3roTo-
BUTEMEM.

[na npoBegeHUA 3TOro WUCMNbITAHUA HEOBXOOMMO YCTAHOBWTE HOBLIM KOMMMEKT MNaBKWX npegoxpa-
HUTENEeN.

MocnenoBaTenbHOCTL cpabaTbiBaHMA AOMKHA ObITh cneayoLe:

O —t—CO.

Crenyolmni HOBbLIM KOMMMNEKT NMaBKUX NpedoxXpaHUTENen ycTaHaBnMBaloT B nayse [, KoTopasi MOXeT
ObITh C 3TOW Lenblo npoaneHa.

8.3.7.8 lNpoeepka aneKTpuyecKor NpoYHOCTU U30NALUN

Mocne ucnbiTaHua no 8.3.7.7 M yCTaHOBKW HOBOrO KOMMMEKTa MMaBkWx NpegoxpaHuTenei cnegyet
NPOBEPUTL 3MEKTPUYECKYH NMPOYHOCTL n3onauuun no 8.3.5.4.

8.3.7.9 lNpoBepka pacuenuTenein TOKOB Neperpyaku

Mocne wucneiTaHusa no 8.3.8.8 cnegyeT npoBepuTh cpabaTtbiBaHWe paclenuTenei TOKOB Neperpyskn no
8.3.5.2, HO UcnbITaTenbHbIN TOK AOMKEH B 2,5 pa3a npesBblllaTh 3Ha4eHWA TOKOBOW YCTaBK.

Bpems cpabaTbiBaHUSA He OOIMKHO MpeBbillaTbk MaKCMManbHOE 3Ha4YeHue, ykaszaHHoe W3roToBUTEeNnem
0N yOBOEHHOW TOKOBOW YCTaBKW MPW KOHTPOMbHOW TeMnepaTtype Ana OTAeNbHOro nosntoca.

8.3.8 Uukn ucnsitTannin VI. KoOMBMHUpPOBaHHbLIA UMK UCNBITAHUA

8.3.8.1 O6wue nonoxeHus

OTOMY LMKIMY WUCMBITAHWIA MOAMNeXaT aBTOMaTMYecKMe BLIKITHYATENU KaTeropum cenekTMBHOCTM B Ha
YCMOTPEHWE UMK NO COrMacoBaHWI0 C M3rOTOBUTENEM:

a) Korga HOMWHAarnbHBIA KPATKOBPEMEHHO OOMYCTUMbIA TOK U HOMWHaNbHas paboyas oTknioyawLlas
CMOcOBHOCTb MPU KOPOTKOM 3aMblKaHWW UMEIT OAMHAKOBOE 3Hauenue ([, = [, ), TO B 3TOM cry4ae OH
3ameHseT UMKnbl ucnbitadni 1l n 1V,

b) korga kpaTKOBpeMeHHO AOMYyCTMMbIA TOK, HOMUHanbHasa pabodas oTknYawLwas cnocobHOCTE U
HOMWHanbLHaa npegeneHas OTKMN4Yawwas crnocobHOCTb MPW KOPOTKOM 3aMblKaHMKM WUMEKT OAWHAaKOBOE
sHaveHue (I, = [ = [,), TO B 3TOM Cry4ae OH 3aMeHAEeT LMKITbl UcnbiTaHni l1—IV.

CS
B cocras atoro uukna BxogaT cnegyrwuine ncnbitTaHnA.

WMcneitaHne MyHkT
[MpoBepka pacuenuTenein TOKOB Neperpysku 8.3.8.2
HoMWHanbHbBIA KpaTKOBPEMEHHO AOMYCTUMbIA TOK 8.3.8.3
HomuHanbHaa pabovas oTKMoYarowas cnocobHOCTE NPKY KOPOTKOM 3aMblKaHWN™® 8.3.8.4
MpoBepka pabotocnocobHOCTU 8.3.85
[MpoBepKa anekTPUYECKON NPOYHOCTH M30MALMA 8.3.8.6
[MpoBepka nNpeBbILLIEHWA TEMMNEPATYPhI 8.3.8.7
[MpoBepka pacuenuTenei TOKOB NeperpysKkun 8.3.8.8
* [Ins aBTOMaTUYeCKUX BbIKIIoYaTernen, oTHocAWMxXeA K cnyyato 8.3.8.1, nepeuncneHue b), ato Tak-

e HOMUHanksHas npefensHas oTKYaLwas cnocobHOCTb NPKY KOPOTKOM 3aMbIKaHWUUW.

KonuuyecTBo noanexallnx UcnbiTaHuio o6pasLoB 1 yCTaBOK pacuenuTeneit ¢ perynupyemMoin ycTaBKkom
[OMKHbI COOTBETCTBOBATL KONUYECTBY, NnpuBeAeHHoMy B Tabnuue 10.
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8.3.8.2 lpoeepka pacuenuTenein TOKOB Neperpysku

CnepyeT npoBepuTs cpabaTeiBaHWe pacLenvTeneil TOKOB neperpysku no 8.3.5.2.

8.3.8.3 WcnbiTaHWe Ha HOMWHarbHbIA KPaTKOBPEMEHHO OOMNYCTUMbIFA TOK

Mocne ucnbiTaHus no 8.3.8.2 HeobxoaMMo NpoBeAeHUe UCNBITAHWS MPU HOMUHANBHOM KPAaTKOBPEMEHHO
gonyctumom Toke rno 8.3.6.3.

370 ucrbiTaHve He TpeByeTcsa NPpoBoAWUTE Ha obpasuax ¢ MUHUMAanbHLIM 3Ha4YeHnem [, ykasaHHbIM B
Tabnuue 10.

8.3.8.4 McnbiTaHue Ha HOMWHaMNbHY Pabouyo OTKMHYAKLW Y0 CNOCOBHOCTL NPK KOPOTKOM 3aMblKaHUK

Mocne wcnbiTaHus no 8.3.8.3 Heobxooumo npoBeAeHWEe WCMbITAHWA NpUM HOMWHAanNbHOW paboven
OTKNKYaoLLEeR CnocoBHOCTHN NPU KOPOTKOM 3aMblKaHuW No 8.3.4.2 npu HanbonbLleM BO3MOXHOM HanpsiKeHUn
NpW HOMUHAMNBHOM KPaTKOBPEMEHHO A0MYCTUMOM TOKe. ABTOMATUYECKUW BblKMOYaTeNb JOMKEeH 0CTaBaTbCA
3aMKHYTLIM BCE BpeMsi, COOTBETCTBYIOLLEe MaKCMManbHO BO3MOXHOW BPEMEHHOW YCTaBKe pacuenuTens
TOKOB KOPOTKOTO 3aMblKaHWUsA C PEryriupyeMon BblAepKKOW BPEMEHU.

Bo Bpemsa 3TOro MCNbITaHWA pacLenuTenb CBEPXMIHOBEHHOTO AEMACTBUA (MPY €ro HanM4yumn) He OOITKEH
cpabaTtbiBaTh, @ pacuennTenb Toka OTKNIOYEHUA (MpK ero Hann4uu) gorkeH cpaborathb.

8.3.8.5 lMpoeepka akcnnyaTaunoHHoi paboTocnocobHOCTH

Mocne ncnbitTanus no 8.3.8.4 gomkHa 6bITb NpoBepeHa pabotocnocobHocTs no 8.3.4.3.

8.3.8.6 lNpoeepka anekTpu4ecKon NPoYHOCTU U30NALUN

[Mocne ucneiTaHua no 8.3.8.5 cnegyeT NpoOBEPUTL ANEKTPUYECKYIO NPOYHOCTL M3onauuu no 8.3.3.6. Ansa
aBTOMaTUYECKMX BbIKMOYATENEN, NCNOMb3yeMblX NpU pasbeguHeHU, 00mKeH 6biTb 3MepeH TOK YTEYKM Mo
8.3.3.6.

8.3.8.7 lpoBepka npesBblLLEeHUs TemnepaTypsbl

Mocne ucnbiTanma no 8.3.8.6 crefyeT NpoBepUTL MpeBbllLeHWe Temnepartypbl BbiBoAoB no 8.3.4.5.
[MpeBLileHWe TeMnepaTypbl He [0MKHO BbiTh Bonee 3Ha4YeHus, ykasaHHoro B Tabnuue 7.

B aToi npoBepke HeoBXO4MMOCTL OTCYTCTBYET B TOM Cryvae, ecnu ANs AaHHOro TMnopasmepa Ucnbl-
TaHve no 8.3.8.4 npoBeaeHo Ha aBTOMAaTUYECKOM BbIKMOYaTene C MUHUManbHbIM [, UM NPU MUHUMaTbHOM
yCTaBKe pacuenuTens TOKOB Nneperpysku.

8.3.8.8 lpoBepka pacuenuTenen TOKOB Neperpyskn

Mocne wcnbiTaHua no 8.3.8.7 w nocnegylllero oxnaxgeHua cregyeT npoBepuTb cpabaTbiBaHue
pacuenuTenein ToKoB neperpy3ku no 8.3.3.8.

CooTBeTCTBEHHO cpabaTtkiBaHWe pacuenuTenell TOKOB Meperpysku OOMKHO MPOBEPATBCH Ha KaXKOoM
nomntce oTAEeNbHO B COOTBETCTBMM € 8.3.5.2, 3@ UCKIHOYEHUEM TOrO, YTO UCMbITATENbHbIA TOK JOMDKEH COOT-
BETCTBOBATbL 2,5-KpaTHOMY 3Ha4YeHWI0 UX TOKOBOW YCTaBKM.

8.3.9 MpoBepKa KPUTUHECKUX MOCTOAHHbIX TOKOB

[aHHoe ncnbiTaHre NPUMEHNMO TOMbLKO K BbIKMIOYATENAM NMOCTOSHHOIO TOKA.

Ycnoeue 1 cnoco® yCTaHOBKK BbIKMHOYaTENA AOMKHBI COOTBETCTBOBATL YKa3aHHbIM B nognyHkTe 8.3.2.1,
a ucnblTatenbHasa Lenb Jo/MKHa COOTBETCTBOBATL TpeboBaHusam noanyHkTa 8.3.3.5.2 IEC 60947-1:2007, npw
3TOM MeTannuyeckuin 3KkpaH 1 NNaBK1in ANEMEHT HE UCMOMb3YIoT.

cnbiTyemble obpasubl BbibupatoT cornacHo Tabnuue 10 — umkn |, 3a UcknioYeHWeM Torg, 4To 4ns npu-
MEHEHUA CHOCKU 9) KOHCTPYKTUBHBIE PAa3NUYMUs AN YCTPONCTB pacLenneHus npyu CBEPXTOKAX He YYUTLIBALOT.

McnbiTaHme npoBogAT NpW MakcumanbHOM paboyem MOCTOAHHOM HanpshkeHum U KoTopoe
W3roTOBUTENb YCTAHABIMMBAET BbIKITKOYaTENHO.

Ona Bblkn4vaTenen, OCHALLEHHBLIX perynupyemMbiMu pacuenuTensimy, ucnbiTaHue npoBogAT ¢
YCTaHOBKOW MakCHUMarbHbIX YCTAaBOK ANA pacuenurenen.

Bblkntovatens 3aMbIKalT U pa3MblkaloT NATL Pa3 NpyM KaXJoM U3 3Ha4YeHWA Toka, NMPUBEOEHHbIX HUXE.
Ecnu usrotoButenem ykasaHo HanpasneHWe ToKa, UCMblTaHWe NMPOBOAAT C TEYEHUEM TOKa B YCTAHOBINEHHOM
W3roTOBUTEMNEM HarnpaeneHWn COrnacHO MOMAPHOCTM M MapKWpOBKE a3sbl/Harpysku; B NpOTUBHOM cny4dae
NsTb ONepauui BLIMOSTHAKT B MPSMOM HanpaBieHuy U NATb onepauuii B 06paTHOM.

Bo Bpemsa kaxpgoro yukna CO BbIKMOYATENL OOIMMKEH OCTABATLCA 3aMKHYTbIM B TEYEHWE BPEMEHM,
OOCTaToO4HOro AN JOCTUXKEHWUSA NOJTHOTO TOKA, HO He MnpeBbilwatoLlero 2 c.

MocTosiHHas BpeMeHn JomkHa BeiTk B cooTBeTCTBUM € Tabnuuen 11 cornacHo sKcnnyaTauMoHHbIM Xa-
pakTepuCTUKaM; Mo YCMOTPEHWIO M3rOTOBUTENS MOXKET ObiTh MCMOMb30BaHO Donee BbICOKOE 3HaveHue, npu
HeobXxoAMMOCTW OaHHOE 3HAYeHWe O0MKHO BbiTh yKa3aHo B oT4eTe 06 UCNbITAHWAX.

KonunyecTteo paboymx UMKIOB B 4ac AO/MKHO COOTBETCTBOBATL TpeboBaHmam Tabnuubl 8.

Bpewms gyru BO BpeMst UCMbITAHUSA JOMKHO BObITh 3aMMCcaHo U He JOMKHO npeBbiwaTs 1 .

e.max’
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3HavyeHns MCNbITaTeNbHOro TOKa AOMKHbI cocTtaBnATb 4, 8, 16, 32 m 63 A MOCTOAHHOrO TOKa C
ponyckoMm 10 %, HO He MpEBbILLANOWMM HOMWHAMbLHLIA TOK; KPUTUHECKOE 3Ha4YeHWe OMpefensatT nyTem
B3ATUA MaKCMManbHOrO cpefHero BpeMeHW OYru Onfs Kax[Aoro HanpaBfeHWsl ToKa, ecnn 3TO NPUMEHUMO.
MakcumanbHOe U MMHUManbHoe 3Ha4YeHust UCNbITaTeNbHOro ToKa OMKHbl AeMOHCTpUpoBaTh Bonee KopoTKoe
CcpeOHee BpeMs rOpeHUsa Oyrn, YeM KpUTUYEeCKoe 3Ha4YeHue; npyu HeobxoAMMOCTH, OMana3oH UCMNbITATENbHbIX
TOKOB [OIMKEH ObITb pacliMpeH B CTOPOHY YBEMUYEHUS UMK YMEHbLLIEHUS MyTeM NpUMeHeHUs OBYKpaTHOro
COOTHOLUEHWMSA CTOMBbKO pas, CKONbKO HeobxoaMmo, BNNOTb A0 HOMWHAMNBLHOTO TOKA, HO HE MpeBbIlLaloLLEero
ero, 4Tobbl HANTU KPUTWMYECKoe 3HadeHue. Ecnn no 3Tum KpUTEepUsM He HaWAEHO KPUTWMYECKOro 3Ha4YeHus
TOKa, NPOBEAEHNE AanbHENLLMX UCTNIbITAHWA B COOTBETCTBUMN C AaHHLIM MOANYHKTOM He TpebyeTcs.

[onycTumMmble OTKITOHEHWA UCTbITYEMbIX BENUYMH MOMUMO TOKa OOMKHbLI COOTBETCTBOBATL 8.3.2.2.2.

Mocne aToro McnblTaHua TOT e obpasey NopeeprakT npoeepke paboTocnocobHOCTM B TeuvyeHue
50 onepauuin B TeX Ke YCNOBUAX NpW TOKe W HarnpasreHWW, COOTBETCTBYIOLWMX KpUTUYECKoMY TOKY. MNocne
LaHHOIo UCMbITAHWUA NMPOBOAAT MPOBEPKY AMEKTPUYECKON NMPOYHOCTK M3onsaunn cornacHo 8.3.3.6 npu uensiTa-
TENbHOM HaNpPsHKEeHWN NOCTOSHHOMO TOKa.

8.4 Mpuemo-cAaToOYHbIe UCNLITAHUA

8.4.1 O6wWwmMe nonoxeHUsA

OnpepeneHune Nnpuemo-coaTouHbIX UcnbiTaHuin — no IEC 60947-1:2007 (nyHkTbl 2.6.2 n 8.1.3).

Onwu BrnrovaT B ceba cnegytolwime BUAbI UCMLITAHWRA!

- MexaHuyeckoe cpabaTbiBaHue (cM. 8.4.2);

- MPOBEPKY KannbpoBKM MakcMMarnbHbIX pacuenutenen Toka (cm. 8.4.3);

- NpoBepky cpabaTtbiBaHWA MUHMMAarbHbIX PACLENUTENEN HaNPsKEHWA N HE3ABUCUMMbIX pacLenutenei
(cm. 8.4.4);

- AOMOMHUTENbBHBIE WCMbITAHUS ONS aBTOMaTUMYECKUX BbIKMKYaTeneil (oCTaTodHOro) Toka YTeudku
(ABOT) no npunoxeHuto B (cm. 8.4.5);

- MPOBEPKY 3MNEKTPUYECKOW MPOYHOCTU M30NALMKN (CM. MpuMedaHme) (cMm. 8.4.6);

- NPOBEPKY BO3AYLUHbIX 3a30poB (cM. 8.4.7).

MprmeyaHue— Ecnv NOCTOAHCTBO M30MALMOHHBIX CBOWCTB NOATBEPKOEHO KOHTPONEM MaTepuanos W Npouns-
BOACTBEHHbLIX NPOLIECCOB MPWU M3rOTOBNEHWW annapaTtoB, yKa3aHHbIe NPUeMO-COATOYHbIE UCTBITAaHWA MOryT BbITe 3aMeHe-
Hbl BbIOOPOYHBIMY UCTIBITAHUAMW COIMACHO YTBEpXAeHHOMY nnaHy otbopa obpasuos (cm. IEC 60410*).

OpHako npoBepka cpabaTbiBaHWs, OCYLLECTBNSieMasi U3roTOBUMTENEM B NMpOLIEeCCe NMPOM3BOACTBA W/unu
npu gpyrux Bugax NpuemMo-caaToqHbIX UCMLITAHWUA, MOXET 3aMEHUTb BbllUenepeyvyncneHHble UCNbITaHUs npu
cobniogeHM YCIOBUI UCTILITAHUIA 1 KONMMYECTBE Onepauunii, He MeHee yKkasaHHbIX.

WenbiTaHua cornacHo 8.4.3, 8.4.4 v 8.4.5 criegyeT NpoBOAUTL C pacUenuTensiMu, yCTaHOBMEHHbIMK B
aBTOMAaTWYECKWIA BbIKNKYaTeNb, UM Ha COOTBETCTBYIOLWEM MUCMblTaTeNbHOM 060pyO0BaHUNU, UMUTUPYIOLLEM
nosedeHune BbIKMYaTens.

B koHTekcTe ucnbitanun no 8.4.2, 8.4.3, 8.4.4, 8.4.6 vnu 8.4.7 TepMUH «aBTOMaTU4YeCKME BbIKMNKOHaTeE-
nu» oxeateiaeT ABOT, rge 310 NpUMEHUMO.

8.4.2 NcnbiTaHMA HA MeXxaHW4YecKoe cpabaTkiBaHue

Crnegyoline UCNbITAHWUA OOMMKHBI ObiTb NpoBeAeHbl Be3 Toka B MMaBHOW LENu, 3a UCKNKYeHWEM Tex
cnyyaes, Korga TpebyeTcs nogaya Toka onsa cpabaTtbeiBaHus pacuenutenein. Bo Bpems UcnbiTaHuii He cnegyeT
NpOW3BOAWNTL PETYNMPOBOK, U paboTa gomkHa ObiTh Y40BNETBOPUTENLHON.

Crnepgyoline vCNbiTaHUA OOMKHbI ObiTb NPOBEAEHLI HA aBTOMaTWMYECKMX BbIKIKOYATENAX C PYYHbIM
ynpasneHuem:

- ABe onepauumn 3amblkaHa — pasMbIKaHUS;

- ABe onepauuu cBobogHOro pacuenneHus.

MpumeyaHue — OnpegeneHne MexaHU4eCcKoro KOMMYTaLMOHHOIO YCTPOWCTBa co cBOBOAHBIM pacuenneHnem
cm. |IEC 60947-1:2007 (nyHKT 2.4.23).

Cnep,yrou.me MCNbITaHUA [OOJTKHbI ObITb npoeeneHbl Ha aBTOMATUYECKMX BbIKMKOYaTenAax ¢ OWNCTaH-
UWMOHHBIM yrnpaBlieHUeM TMNpn 110 % makcMmanbHOro HOMUHAMNBHOrO HanpsaxeHnda nNnTtaHuAa uenu ynpasneHus

* 3OTa nybnukauus Bbina oTo3eaHa.
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W/MNWM HOMWHANMLHOIO AaBNeHWA cucTeMbl M Npyu 85 % MUHMMAaNbBHOrO HanpsHXKeHUs Lenu ynpasneHust n/innm
HOMWHAaNbBHOro AaBNeHus CUCTEMBI:

- ABe onepauuy 3amMblKaHUsi — pasMbIKaHUS,

- OBe onepauun ceoboaHOro pacLenneHus;

- ANA aBTOMaTUYECKUX BbIKMoYaTernen ¢ aBToMaTUYeCKUM MOBTOPHbLIM BKMAOYEHHEM — OBe onepaluu
aBTOMaTUYECKOro NOBTOPHOIO BKITIOYEHUS.

8.4.3 MpoBepka KANMGPOBKN MaKCcUMManbHbIX pacuenuTene Toka

8.4.3.1 Pacuenutenu c 06paTHO3aBUCUMON 3a0epKKOA BpeMeH!

MpoBepKy kanubpoBkKu pacuenuTenein ¢ obpaTHO3aBUCMMON 3a4epPKKOA BpeMEeHU crneayeT NpoBOaUTb
NnpyM YCTAHOBMNEHHOW KPAaTHOCTW TOKOBOW YCTaBKW ANA OnNpefeneHWs TOro, 4to BpeMs pacuenneHus
COOTBETCTBYET (B Mpeferiax JONYCKOB) KPUBOW, YKa3aHHOW N3rOTOBHUTESEM.

3OTa npoBepka MOXeT ObiTb BbiNMOMHeEHa MpW MOBOOA COOTBETCTBYIOLLENW TemnepaType C BBedeHUEeM
HeobXxoOMMbIX NONPABOK NP OTKNOHEHWW OT KOHTPONbLHOW TeMnepaTtypbl (cm. 4.7.3).

8.4.3.2 Pacuenutenu MrHOBeHHOro AENCTBUA U C HE3ABMCUMOW 3a4ePXKON BpeMEHN

MpoBepka kanMbpoBKKM pacuenuTenein MrHOBEHHOTO AENCTBUSA U C HE3ABUCMMOW 330EPXKOW BPEMEHU
OOIMKHa BbIABUTH HecpabaTbiBaHwe u cpabaTbiBaHWe pacuenuTenel Npyu 3HaYeHWsX ToKa, YKa3aHHbIX B
8.3.3.2.21n8.3.3.2.3, nepeuncneHue a), B 3aBUCMMOCTI OT MPUMEHEHNS, B3 M3MepEHUS BDEMEHU OTKMIOYEHUS.

McnbiTaHua moryT BbiTh NMpoOBeOEeHbl MYTEM Harpy3ku WCMbiTaTeNbHbIM TOKOM ABYX MONKCOB, COenu-
HEHHbIX NocnefoBaTeNbHO, C MPOBEPKON BCEX BO3MOXHbIX KOMBWMHALWA MOMKCOB, UMEKLMX pacuenuTenu,
WMW NYTEM Harpy3ku UCnbiTaTenbHbLIM TOKOM OTAEMNBHO KaXaoro nontca, cHabKeHHOro pacuenuTenem.

OpvH 13 cnocoboB onpegeneHnsa ypoBHS pacLeniieHnss COCTOUT B Nogave MedfieHHO Bo3pacTaroLlero
WCMbITATENBHOIO TOKA, HAYMHAA OT BEMUYMHbI HUXKE HWXKHEro npegena OO BENWYUHLI pacuenneHus asToma-
TUYECKOro BbIKNoYaTend. PacuenneHne SOMKHO MPOUCX0ANTbL MeXOY HWKHUM U BEPXHUM Npefenamu 1cnbl-
TarenbHOro ToKa.

8.4.4 MNpoBepka cpabaTbiBaHUA MWHMMANbLHOrO pPacuenuTenA HanpsXeHWA W He3aBUCUMOTO
pacuenutens

8.4.4.1 Pacuenutenb MUHUMAaNbLHOIO HaANPsKeHUs

WMcnbiTaHua cnegyeT npoBoauTb ONs NPOBEPKM COOTBETCTBUS paboTbl pacuenutens TpeboBaHWAM
IEC 60947-1:2007 (nyHkT 7.2.1.3) cnegytownm obpasom.

a) HanpsikeHue ygepxaHus

Pacuenntenb OOMKeH 3aMKHYTbCS MPU HanpspkeHuu, cooTBeTcTByowem 85 % MUHMManbHOrO HOMU-
HanbHOro HanNpPsXeHNA NUTaHUA Lenu yrnpaeneHuns.

b) Hanps:keHue oTnyckaHus

Pacuenutens [OMKEH pa3OMKHYTbCH, KOr4a HanpsiKeHue MeAneHHO MOHMXKaeTcs A0 3HadeHus,
cooTBeTcTBytoWwero npegenam 70 % u 35 % HOMWHAMBHOTO HAMPSBKEHUA NMUTAHUA Lenu yrnpaeneHus,
perynupyeMoro ¢ YydyeToMm HeobxoaumocTu cpabaTbiBaHUs B YCMOBUAX, YKalaHHbix B 8.3.3.4.2.3,
nepeuvicrieHune i). NMpyn 3TOM BEPXHWUIA Npeaen LOMKEH COOTBETCTBOBATh MUHUMANbHOMY HanpsKeHu gua-
nasoHa, a HWKHUIK Npeden — MakcuManbHOMY HanpskeHWo AnanasoHa.

8.4.4.2 HezaBucuMeblii pacuenuTens (Ha pas3MbiKaHUE)

McneiTaHue gomkHO BbLITh NpoBedeHO ANSA NPoBepku cpabaTbiBaHWSA pacuenuTens B COOTBETCTBUU C
IEC 60947-1:2007/N3m. 2:2014 (nyHkT 7.2.1.4). VicnbiTaHWe MOXET ObITh BLINONHEHO npu nmwoboi yaobHo
Ons npoBedeHWs WUCMbITaHWA TemnepaType, npu MOHWXEHHOM WCMbITATeNbHOM HanpshXeHUM € yd4eToM
HenpeMeHHOoro cpabaTbiBaHWsA pacLenuTens B yCrnoBuax, ykasaHHbix B 8.3.3.4.2.4. Ecnu pacuenutens numeet
Ou1anasoH HOMUHAanNbHbIX HAMPSXKEHWIW NMMTAaHWA LEenn ynpasrneHus, TO NOHWXXEHHOe UCTblTaTensLHoe Hanpsaxe-
HWe JomkHo cooTBeTcTBoBaTh 70 % MWHMMaNbHOrO HOMWHANBHOIO HANPSXKEHWUS MATaHUA LIenu ynpasneHns.

8.4.5 [JononHuTenbHbIe ucnbiTaHua gna ABOT

Ona ABOT wunu npubopoB AnA 3aluTbl OT TOKa YTEYKM cnegyeT NpOBOAWTb Cneaylowmne OONOMHM-
TelbHble UCMbITAaHNUA.

a) CpabaTtbiBaHue yCTPOWCTBA IKCMNyaTaLUOHHOTO KOHTPOIS

ABOT ponxeH ObITe MOABEPrHYT ABYM OMepaunsaM 3aMblKaHUsa — pa3MbIKAaHWUSA UMW B cnyvyae npubopos
Ons 3aWuTel OT TOKa YyTeYKM — ABYM onepauusiM npuBefeHuMe B UCXOOHOE MOoMoXeHWe — pasMblkaHue,
pacLenneHre BpyYHY YCTPOMCTBA 3KCcnnyaTaumnoHHoro koHTponsa ¢ ABOT npu HanmeHbLLeM HOMUHAMNBHOM
pabouem HanpsXKeHUu.

b) MNMpoeepka kannbpoBkM pacLennsALLEro ycTponcTea Toka yTeuku ABOT

Micnone3ys nepeMeHHbI CUHYCOMAansHOM TOK YTEYKM, HEOBX0AMMO NPOBEPUTL, YTO!

- ABOT He pacuennsietca Tokom yTteuku 0,5 IAn B KaXXOOM MNOMce OTAEMNbHO, MPU MUHUMANbHOW
ycTaBke [, ,, ecnv perynupyercs;
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- ABOT pacuennsietcsi TOKOM yTeuku [, B KaKAO0M MOMce OTAENBHO, MPU MUHUMANbHOW yCTaske /,
ecnu perynupyercs.

8.4.6 UcnbiTaHMe aNeKTPUYECKON NPOYHOCTU U30NALUN

YCnoBus WCNbITAHWMIA OOMKHbI COOTBETCTBOBaThL TpeboBaHusm |IEC 60947-1:2007/Mam. 1:2010/
Mam. 2:2014 [8.3.34.1, nepeuncrnenue 1)], 3a UICKNIOYEHUEM TOrO, YTO UCMOINBL30BAHUE METANITMYECKOW MNEHKN
He TpebyeTca. McnbiTaTensHoe HanpsKeHne OOMKHO BbiTh NPMMEHEHO cregyolnum obpasom:

- MPY Pa3OMKHYTOM aBTOMaTUHYeCKOM BbIKMoYaTene — Mexay KavKAoW napow BbIBOLOB, 3MEKTPUYECKU
coedMHEeHHbIX Mexay coboW, korga KOHTaKTbl aBTOMAaTUHECKOro BeIKINOYaTena 3aMKHY ThI;

- 3aMKHYTOM aBTOMaTWMYeCKOM BhIKMOYaTene (4Ns aBTOMATMYECKWMX BbIKNOYaTENen, He MMEeILUX
9MEKTPOHHbLIX Uenen, COeAMHEeHHbIX C rMaBHbIMK NONKcamMu) — MeXAy BCeMW CMEXHbIMW MOoMmcamMn u
KaxObIM NOMOCOM W KOPMyCOM, eCnu NPUMEHNMO;

- pa30MKHYTOM aBTOMaTU4EeCcKOM BbIKMOYaTene (ANsS aBTOMaTUYECKUX BbIKMWYaTeneil, B cocTaB
KOTOPBIX BXOOAT 3NEKTPOHHbBIE Lieny, COedMHEeHHble C FMaBHLIMU NOMcamMn) — MeXOy BCEMU CMEXKHBIMU
NOMCcaMKn W KaKObIM MOTIOCOM W KOPMYCOM, eCrnv NpuMeHMMo, Nnbo co CTOpoHbl BBOAA, NMUMBO CO CTOPOHLI
BbIBOAA, B 3@aBMCUMOCTU OT PACMNOSNOXKEHWUS 3TEKTPOHHBIX KOMMOHEHTOB.

B ka4yecTBe anbTepHaTUBbl AOMYyCKaeTCsH OTCOEAMHEHWE 3MNEKTPOHHbIX Lenen, coefuHeHHbIX ¢ rnas-
HbIMW MOMKCaMK, B 3TOM CNyyae MCnbiTaTelbHOE HanpsPkeHWe JOKHO OblITk MPUMMEHEHo, Korga aBToMa-
TUYECKWMA BbIKMOYATENb HAaXOAWTCA B 3aMKHYTOM MOMNOMEHWW, MeXQy KawObiM MOMcoM W COCedHWMM(M)
NONCOM(aMK) U MEXIY KaXdblM MOMKCOM W KOPMYCOM, €CMNI UCNOMNb3YIOTCS.

HeobxoauMo NpUMeHsATb METOA MCMBITAHWI NO NepeyvncneHusM a), b) unu c) no ycMoTpeHuo nsroto-
BUTENS.

a) CnegyeT BbINOMHUTL ABA UCMbITAHWSA:

1) MMNyNbCHOEe BblAEPXMBAEMOE HanpshKeHne

WcnbiTaTenbHoe HanpsikeHwe OOMKHO BbiTe He MeHee 30 % HOMWHANbHOrO MMMYMNbLCHOrO Bbigep-
X1BaEMOro HanpshxeHus (6e3 koadhdnuneHTa BLICOTHON KOPPEKLIUM) UMW NMUKOBOTO 3HaYeHWsl, paBHoro 2U,, B
3aBWCMMOCTH OT TOTO, Kakoe 13 3TUX 3Ha4eHui BonbLue;

2) BblOepXUBaAEMOE HanpsKeHWe NPOMbILUNIEHHOW YacToThl

McnelTaTenbHbld annapaTt [OKeH COOTBETCTBOBaTb Yykasauwam IEC 60947-1: 2007/Mam. 1:2010
[myHkT 8.3.3.4.1, nepeuucnenue 3), b)], 3a ucknOYeHNEM TOro, YTO pacuenieHNne MakCUManbHOro TOKa JoMmK-
HO BbITb ycTaHoBNeHo Ha 25 mA. OgHako Mo yCMOTPEeHWKO M3roToBuTensd u3 coobpaxeHwr BesonacHocTu
MOXHO WCMNOMb30BaTh WCMNbITATElNbHbLIA arnnapaT MeHblleW MOLWHOCTU WKW YCTaHOBKW pacuenfeHnst
pene makcumanbHOro Toka. Hanpumep, Ans TpaHcdopmaTopa C TOKOM KOpoTkoro pacuenneHusi 40 mA
MaKcumaneHasa HacTporKa pacuenfieHWsi pene MakcumarnbsHoro Toka 4omkHa coctaenath (5 + 1) MA.

3HayeHne UCTLITATENIbHOMO HANPsXKeHUs AOMMKHO BblTe 2U, MakcuMym, ¢ MUHUMASIbHBIM 3HAYEeHUEM
1000 B (mewcTBylollee 3Ha4eHWe), NPUMEHAEMOrO B Te4eHWe He MeHee 1 ¢. Pene MakcuManbHOro Toka He
OOIMKHO pacuennaTbes.

b) OgHo ucneiTaHWe NPOMbILLNEHHON YacTOTbl B COOTBETCTBUM C NPeAbIAYLLUM NepeynucneHmem a), 2)
C TakMM WCMbITaTeNbHbIM HAaNpPsXeHWem, Npu KOTOPOM MWKOBOE 3Ha4YeHWe CUHycouaanbHOW BOSHbI
COOTBETCTBYeT HanbonblIeMy U3 NMKOBLIX 3Ha4YeHUi crnegywmx nokasatenen: 30 % U 2 U, Uy oy VN
1000 B (oeicTRylOLLEE 3HAYEHWE).

c) McnblTaHne conpoTuBReHus u3onauuu npu HanpskeHun 500 B noctosHHoro Toka. ConpoTuBneHve
M30NAUMK OOMKHO ObiTb He MeHee 1 MOwm B noboi Touke.

Ecnv anekTpousonsuMoHHbIe CBOWCTBA MPOXOAST WCMbITAHWA B COOTBETCTBMM C nnaHom oTtbopa
obpasuoB no npumevaHuo K 8.4.1, ucnbiTaHWe BbIAEPXKMBAEMOr0 HanpsbKeHUsl NMPOMBILLMEHHOW 4acToThl
cnefdyeT NpoOBOAWTE B cOOTBeTCTBUM C 8.4.6, npeabiayllee nepevvcneHve 2), a) HO Npy UCMNbITATENBHOM
HanpsbkeHun B cooTBeTcTBUM ¢ IEC 60947-1:2007/W3m. 2:2010 (Tabnuua 12A). UcneiTaHnsa aBToMaTUYecKmX
BblKII0YaTENEeN C HOMUHANbHBIM HAanpsxeHnem nsonsuum seitwe 1000 B cnegyet npoBoanTb NpU HaMpsixeHUn
U, + 1200 B (gewcTytowee sHauyeHue) unu 2 U;, B 3aBUCUMOCTM OT TOTO, YTO BorbLue.

8.4.7 3HayeHus WCMBITAHUA NO NPOBEepPKe BO3AYLWHbLIX 33a30POB MeHblUe 3HAa4YeHWH, COOTBeT-
cTtByrowmx IEC 60947-1:2007 (tabnuua 13, cnyyan A)

B cootBetcTBMM c IEC 60947-1:2007 (nyHKT 8.3.3.4.3), 33 UCKNMIOYEHUEM TOTO, YTO B LIENAX HACTOALLEro
cTaHgapTa gaHHOe MCMbITaHue JOMKHO ObITe NPUEMO-CAaTOUHbIM.

imp?

MpumeyaHune— Cnyyanh BO3AYLIHbIX 3a30p0B, DONbLINX UMK paBHbIX NpuBedeHHbIM B IEC 60947-1:2007 (Tab-
nuua 13, cnydait A), BXoQWT B onucaHue nueneitaHunii B 8.4.6.
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8.5 CneunanbHble UCNLITAHUA HA BO3OeWCTBME BNaXHOro Tenna, B CONIeBOM TymMaHe,
Ha BuGpauuMio 1 yaap

Crnepyrolime cneumnanbHble UCMbITAHKWSA cneayeT NpoBOAWMTL NMB0 N0 YCMOTPEHMIO M3roToBUTENS, NMBOo
MO COrnacoBaHWIO MeXay n3rotoButenem u notpebutenem [cm. IEC 60947-1:2007 (nyHkT 2.4.6)]. B kayecTBe
crieunanbHbIX UCMbITAHWA Takue AOMNOMHUTeNbHbIE UCMbITAHUA He ABMAKTCA 0bs3aTenbHbIMKM, U aBTOMAaTH-
4YecKkui BbiKnioyaTenb He JOMKeH COOTBEeTCTBOBATb TPeOOBaHUSAM 3TUX MCMbITAHWA, YTODLI YOOBMNETBOPATb
NOMOMXEHUAM HACTOSALLLEero cTaHgapTa.

OpraH ynpaBneHmsa”

MonoxeHue KHOoMKu MonoxeHne pyKosTKK
«BxroqeHo» +5 +5 «BxknroveHo»
50 50

50*%| 50*°

L
L1 il
|
M i
Pamka ofAcTaBka ssscsse

MNonuatuneHosasn nNneHka

+2 Wectkuit skpan " 3

10™2

—

10

MeTannuyeckuii akpaH He TpebyeTca AnA UcnklITaHms
3)

B MHOUBMAOYalNbHbLIX obonovkax

Buiknovartens ¢ 3aMbikaloLlen

Brlknyartens ¢ 3aMblkaloLen
KHOMKOW

PYKOATKOM

MeTtannuyeckoe OCHOBaHWe

1) OpraH ynpaBnenns MoxeT 6biTb N0GOI AMKMHBI AN HOPMANbHOR ONepaLmMn 3aMbIKaHus.
2) HasHaueHWe KeCTKOro aKpaHa — NpensTCTBOBATb NONagaHMIo BLIBPOCOB M3 APYIvX 30H, KPOME PYKOATKM U KHOMKW,
Ha NonMaTUMNEHOBYO NNeHky (He TpebyeTcs ANs UCMbITaHWsA B MHOAWBUAYaNbHONW 06onovke).

3) XKecTkuit akpaH 1 POHTaNbLHAA YaCTh METANMNYECKOrO 3KpaHa MOryT BbITh 06 beAMHEHD! B 8AMHYI0 TOKONPOBOASLLYIO
METaNMUYECKYH NNacTUHY.

4) BbinonHeHa 13 nioboro NoaxogaLwero }ecTkoro matepuana ans npegoTepaLleHns npobos NoNMaTUNeHOBOW NNEHKN.

PucyHok 1 — Cxema ans ucnblTaHWiA Ha KOPOTKOe 3aMblkaHue (coeuHeHus kabenel He nokasaHbl)

B cootBetctBMM C IEC 60947-1:2007/M3m. 1:2010/M3m. 2:2014 (npunoxeHue Q).

Ecnn no IEC 60947-1:2007/M3m. 1:2010/M3m. 2:2014 (tabnuua Q.1) Tpebyetcs npoeepka paboto-
CNOCcOBHOCTN, OHA JOMKHA ObiTh BLIMOMHEHA C MOMOLLBIO NPUEeMO-COATOUYHbBIX UCTIBITAHWIA B COOTBETCTBUK C
8.4, 32 UICKMIDYEHUEM MCMBITAHWMA HA ANEKTPUYECKYI0 NPOYHOCTE M3oNnauuK no 8.4.6, 3T UCMbITaHUS BXOOAT B
IEC 60947-1:2007/W3m. 1:2010/W3m. 2:2014 (tabnuua Q.1).
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Mpy wMCNbITAHAM CYXUM TEMMOM aBTOMATWMYECKWHA BbIKMOYaTenb JorkeH bbb  obecToveH
[IEC 60947-1:2007, Tabnuua Q.1, CHOCKae}]. Ecnu yctaHoBneH pacuenutenb MUHUMAanbHOMO HanpsiKeHus,
K HEMY OOMKHO ObITb NoABefeHO HOMWHaNbHOE HanpsbkeHwe. B TeuyeHue nocnegHero 4aca WMCNbITAHWRA
BbIKMNtoYaTENb OOMKEH paboTaTk B COOTBETCTBUMU C 8.4.2.

Bo BpemMa ucneiTaHus BnaxHelM Tennom [IEC 60947-1:2007, Tabnuua Q.1, CHOCKag)] byHKUMOHanNbHLIE
UCMbITAHWUA COCTOAT M3 MEXaHWYecKkux onepaunin no 8.4.2. Npu Hanu4MM TONbLKO CPeaCcTB PYHHOro ynpasneHns
3TO UCMbITaHMEe MOXKeT BblTb NPOBEOEHO B HaYane Creaylowero OxXnaxaeHus.
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MpunoxeHune A
(o6azaTtensHoe)

CornacoBaHue MeXxagy aBToMmaTu4eCKMM BhbIKNK4YaTenem U gpyrum yCTpOﬁCTBOM 3alunThI
OT KOPOTKOro 3amMbIKaHuA, 06beAMHEeHHbLIMU B OOHOW Lenu

A.1 OcHoBHbIe TpeGoBaHuA

[ns obecnedyeHna cornacoBaHWa Mexay aBTOMaTU4EcKUM BblknovaTtenem C, M ApYruM YGTPOWGTBOM 3allnTbl
OT KOpPOTKOro 3amelkaHua (ganee — Y3K3), obbeanHeHHBIMW B OOHOW Uenn, HeoBX0OMMO yYMTbIBATE XapakTepuCTUKA
KaXKOoro M3 YCTPOWCTB TakK XKe, Kak ¥ X AMHAMUKY NOBEAEHUA B 3TOM 0GbedUHEHUN.

MpuMeyaHne— Y3K3 MOXET BKNHOYAThL JONOMHUTENBHLIE 3ALUMTHBIE YCTPOWCTBA, HAaNpUMEp pene neperpysku.

Y3K3 MoxeT cocToATe W3 MNaBKoro NpefoxpaHuTens (MW KOMMANEeKTa NaBkuX NpegoxpaHuTenew) (cMm. pucy-
HOK A.1) nnv opyroro aBToMaTU4eckoro eeikndatens C, (cm. pucyHku A2 n A.3).

CpaBHeHWe uHOMBUAYanbHbIX pabovnx xapakTepUCTUK KaKOoro u3 AByX 0ObeaUHEHHbLIX YCTPOWCTB MOXET BbITb
HeJoCTaTOYHbIM, MO3TOMY HeobxoguMo obpaTWTb BHMMAaHWE Ha MOBEAEHWE AAHHLIX OBYX YCTPOWCTB, BKIHMEHHBLIX
nocrneaoBaTensHO, NOCKOMLKY NMOMHLIM COMPOTUBIIEHUMEM YCTPOWCTB HE BCerga MoXHO npeHebpeys. PekomeHayeTca aTo
YYUTLIBATL. [1NS TOKOB KOPOTKOFO 3aMbIKaHMA PEKOMEH10BAHO BMECTO BPEMEHW GAENAaTh CChiNky Ha 2t MpeanoyTutensHsie
Mofenn AN NpeAcTaBneHUs XapakTepUCTUK TOKa OTCEYKM U CKBO3HOW aHepri /2t npueefeHs! B npunoxeHnn K.

ABTOMAaTMYECKWIA BbiKNioYaTens C,; 4acTo COEAWHEH MocnefoBaTenbHO ¢ ApyriM Y3K3 no npuduHe crnocoba
pacnpegeneHns aHeprun, NPUHATOrO AnA AaHHOW YCTaHOBKW, UMK BCIIEACTBMUE TOrO, YTO OTKIOYaOLWas cnocoGHOCTL Npu
KOpPOTKOM 3aMblkaHui ogHoro Cq MOXeT BbiTe HEAOCTAaTOMHOW AN NPeanoXeHHOro HasHavyeHua. B Takmx cnyvaax Y3K3
MoXeT BbITb ycTaHoBNeH B yaanenun oT C,. Y3K3 moxeT salmiars MMHWI0 NMTaHs HECKOMbKMX aBTOMaTUYECKUX Bbl-
krioyatenen C,; unu Nuib 0AHOTO aBTOMATUYECKOrO BhIKMIO4AaTeNs.

B Takom cnyyae noTpeBuTento UNM KOMMNETEHTHOW Cryxbe NpuxoOuTcs TEOPETUYECKM MPUHMMATbL pPEeLLeHMne
0 cnocobax OOCTMXEHMA ONMTUMAanbHOrO YPOBHA cornacoBaHud. HacTtosiwee npunoxeHue OOMKHO crnocobcTeoBaThb
MPUHATMIO AaHHOTO PELUEHUA 1 HanpaBneHo Ha npeacTaBneHue O Tune MHOPMaLMK, KOTOPYH M3roTOBUTENb OOIMKEH
NpefocTaBuTL NOTEHUMANsHOMY NOTPebuTEeN:o.

B npunoxeHun npuBegeHsl Takke TpebGoBaHUA K UCMBITAHWAM, €Cnuv Ans npegnonaraemMoi obnacTtv npumMeHe-
HUSE OHW HEOBXOAMMBI.

TepmuH «koopauHauwa» BrknodaeT B cebsa paccmoTpeHuwe cenektuBHocty [cM. |IEC 60947-1:2007/Wam. 2:2014
(nyHKT 2.5.23), aTakke 2.17.2 1 2.17.3], a TakKe paccMoTpeHne pe3epBHOK 3awunTsl [cMm. IEC 60947-1:2007 (nyHKT 2.5.24)].

PaccmoTpeHmne cenekTMBHOCTU MOXET ObITb NPOBELEHO TEOPETUYECKN UK NMYTEM UCMbITaHWK (CM. A.5), B TO Bpems
Kak Ansi NpOBEpKN pe3epBHOM 3alnTel 0bbl4HO TpebytoTes ucnbitTadusa (cMm. A.6).

B 3aBuvcvMOCTM OT BbIDpPaHHOTO KpUTEPUS NMPW NPOBEPKE OTKMOYALWEN CNOCOBHOCTM NMPU KOPOTKOM 3aMblKaHnu
BO3MOXHO YKa3aHWE HOMMWHaNbHOW NpedenbHOM OTKMHYarLWweid CrocoBHOCTM MpU KOPOTKOM 3amblkadun [, wnn
HOMUHarbLHOW paboyeit OTKIMIoYalLLed CnocoBHOCTH NPY KOPOTKOM 3aMblKaHWK [ ..

A.2 O6GnacTb NpMMEHEHUA U Uenb

HacToslwee npunoxeHue Cnyxut MHCTPYKUMern n opmynupyeT TpeboBaHMA NO COrMacoBaHUK aBTOMATUYECKUX
BbIKNO4aTenen ¢ gpyrmmu ¥3K3, o6begMHEHHBIMWA B O4HOW LIENW, KAk B OTHOLLEHWMU CENEKTUBHOCTK, Tak U pe3epBHOM 3a-
WwKuThl. Llenb HacToAWwero NpUNoXeHns — YyCTaHOBUTL:

- 0Bwwme TpeboBaHMA K cOrMacoBaHWI0 aBTOMaTUYECKUX BbikntodaTenen ¢ apyrumm Y3K3;

- METOAbI M UCMbITaHUs (ecnv HeobxoaUMO), NpeaHa3HaYeHHbIE ANS NPOBEPKM YCIOBMI COBMAEHNS COrnacoBaHus.

A.3 Obwme TpeboBaHMA K cOrnacoBaHUO aBTOMaTUYECKOro BbIKN4vaTensa ¢ gpyrum Y3K3

A.3.1 O6LWue nonoxeHUs
TeopeTuyeckn cornacosaHue OOMKHO BbiTe Takum, 4ToObI BhikMoyaTens C; cpabatebiBan oguH npu M0BbIX
3HAYEHMAX CBEPXTOKA BMMOTh [0 HOMUHAMNLHOW OTKMIOYAIoLLEN CNOCOBHOCTM NPK KOPOTKOM 3amblkaHum [, .

MprvmeyaHne — Ecnu 3Ha4yeHne oxxmaaemoro Toka NoBpexaeHns B 4aHHOW TOYKe YCTaHOBKW HUXE HOMUHaMb-
HOW NpedenbHOM OTKMHHYaoLWEen cnocobHOCTH NPY KOPOTKOM 3amblkaHuy C,, MOXHO NPeanonoXuTb, YTO BKMKYEeHWE B
uenb ¥3K3 He cBA3aHO C pe3epBHON 3aLUNTON.

MpakTuyeckn nonyyaeTca cnegyloLlee:

a) ecnu 3Ha4eHue npeaensHOro Toka M3bupatensHocTu /g (cM. 2.17.4) CNULLKOM HWU3KOE, CYLLECTBYET ONacHOCTb
HEHYKHOWN NOTEpU CenekTUBHOCTY;

b) ecnn 3HayeHwe oxupaemoro Toka NOBPEXAEHWA B AaHHOW TOYKE YCTaHOBKM MpEeBbiaeT HOMWHAaMbHYIO
npefensHY0 OTKIMOHAKLLY0 CnocobHOCTL MPU KOPOTKOM 3amelikanuu C,, Y3K3 gorkeH 6uiTb BeibpaH Takum obpasom,
ytoBel noseaeHne C, cooTeeTcTBOBan0 A.3.3, a TOK cornacosaHus Ig (cm. 2.17.5), Npu ero Hanu4uu, yoosneTeopsan Tpe-
BbosaHuam A.3.2.
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MNpw Bo3amoxkHOCTK, Y3K3 cnegyeT pasmellars CO CTOPOHLI NnTaHua C,. Ecnn Y3K3 pasMelleH Co CTOPOHbI Harpya-
ki1, coeuHeHue mexay C, n YBK3 norkHo BbiTb TakuM, 4To6bl CBECTU K MUHUMYMY OMacHOCTb BOSHWKHOBEHWA KOPOTKOMO
3aMbIKaHWA.

MpumedyaHue — [nA 3ameHseMbIX pacuenuTeneil BCe BblLLEYKA3aHHOE MPUMEHSIOT B KaXO0M KOHKPETHOM
criyyae.

A.3.2 Tok cornacoBaHus

C TO4KM 3peHUst peaepBHON 3alUMThl TOK COMMAacoBaHUs [g HE [JOMKEH MNpeBbillaTe HOMUHAMNLHOW NpeaensHoM
OTKMoYalLwel cnocobHOCTU NPY KOPOTKOM 3amMbikaHuu {,, oTaenbHoro Cy [cM. A3, nepedncneHme a)).

A.3.3 MNosegeHue aBToMaTUYECKOro BuikMouaTensa C; B komGuHauum ¢ apyrumu Y3K3

[ns Bcex 3Ha4YeHUn MakCMMAanbHOrO TOKa, BMMOTh A0 OTKOYaKLeld cnocobHOCTM MpU KOPOTKOM 3aMblKaHUM
koMBuHauun, C, gonxeH cooTeeTCcTBOBaTL TpeboBaHuamM 7.2.5 IEC 60947-1:2007, a komBuHauWsa OoMmKHa oTeevaTb Tpe-
GoBaHuam 7.2.1.2.4, nepeyncnexue a).

A.4 Tvun 1 XapakTepucTUKKM B3auMmogencTeyrowero ¥Y3K3

Mo 3anpocy M3roToBUTENb aBTOMAaTMYECKOro BbIKMOYaTENsA OOMKeH MNpedocTaBuTb MHOpMaUWI O Ture W
xapaktepuctukax ¥ 3K3, vcnonkayemoro coBMecTHo ¢ Cy, 1 0 MakcumarnsHOM OXUAAeMOM TOKe KOPOTKOMO 3aMblkaHus,
Ha KOTOpLI paccyMTaHa KOMOMHALMA, NPy 3a4aHHOM paboYyeM HanpsKeHuu.

MogpobHoe onucaHue ¥3K3, ncnonb3oBaHHOro Ansg nodblX NPpoBeAeHHbIX UCNbITaHWIA, U3N0XKEHO B COOTBETCTBUU
C HacTOALWMWM NPUNOKEHNEM, @8 MMEHHO: HAMMEHOBaHWE N3roToBUTens, oBo3HavyeHne TUNa, HOMWHaNbHOE HanpsXeHue,
HOMMHAmbHbLIA TOK M OTKMIoYawwaa cnocobHOCTE MPM KOPOTKOM 3aMblKaHWM OOMMKHbl OblTb yKasaHbl B MPOTOKONE
NCNbITAHWIA.

MakcrmManbHbIin YCNOBHbIM TOK KOPOTKOTro 3aMblkaHus [cM. IEC 60947-1:2007 (nyHKT 2.5.29)] He OoMmKeH npeBbillaTh
HOMMHAMNBHYIO NpeaenbHY OTKINIOYatoLLY cnocoBHOCTE NPY KOPOTKOM 3aMblkaHni Y3K3.

Ecnu BzaumopericTeytownm Y3K3 asnaeTca aBToMaTtMyeckMi BelkNiOYaTENL, OH AOMKEH OTBeYaTh TpeboBaHuAM
HacTosLero ctaHaapTa unu niboro Apyroro COOTBETCTBYIOLLErNO cTaHaapTa.

Ecnu B3aumopencTeyrwmMm Y3K3 aBnaetca npegoxpaHuTesnb, OH O0KeH oTBevaTb TpeboBaHWsSM COOTBET-
CTBYHOLLEro cTaHdapTa Ha NpeaoxpaHuTenu.

A.5 MNpoBepka cenekTMBHOCTH

A.5.1 OBbwwue cBegeHus

CeneKkTMBHOCTb, Kak NpaBusio, MOXHO NPOBEPWMTL TEOPETUHECKN, T. €. NYTEM CpaBHEHMA pabouvx XxapakTepucTuK
C, v cooTtBeTcTBYOLlEro Y3K3 (cm. A.5.2), a Takke MOXHO ONpeaeniTb ¢ MOMOLLBK NPOBEAeHNA NCNbITaHUiA (CM. A.5.3).

B HeKoTOpbIX Criy4asx WCMbITAHWA Ha HECKONbKWMX YCTPOWCTBaX B COMETAHWMU OEMOHCTPUPYHT Ooree BLICOKWMIA
YPOBEHb [, YeM MOMNy4aeMbli B XO0A€ CTEHAOBLIX UCbITAHWIA, HaNpuMep, koraa:

- C, orpaHn4meaeT Tok, a B C, He NpeaycmMoTpeHa crneuuansHas BblAepxka BpeMeHu;

- Bpems pa3amblkaHusa Y3K3 MeHee Toro, KOTopoe COOTBETCTBYET OQHOMY MOMNynepuoay.

[Onsa Toro 4ytobbl Nony4nte 6onee adEKTUBHYIO CENEKTUBHOCTL, Korga coBMmecTHoe Y3K3 Asnfaetca aBTomaTK-
YEeCcKMM BblkNtovaTenem, ana C, nHoraa npedycMoTpeHa npegHaMepeHHas KpaTKoBpeMeHHas BblaepKka.

CenekTUBHOCTE MOXeT ObiTb 4acTuyHOW [cM. pucyHok A.3a)] wnu nonHOW OO0 HOMWHaNbHOW MakcumanbHOW
OTKITIOYatoLLEe cnocoBbHOCTH NMpK KOPOTKOM 3amblkaHum [, ana C,.

[Be nnnwcTpaumn NoNHOWM CeNeKTUBHOCTU NpeacTaBneHsbl Ha pucyHKax A.2a) n A.2b).

A.5.2 YyeT ceneKTMBHOCTU B CTEHAOBOM UCTbITAHWUU

A.5.2.1 CenekTMBHOCTL B 30HE Neperpysku

B paHHOM nognyHKTE paccMOTPEHbl ABa Crny4Yas B 3aBUCMMOCTM OT Toro, sengetca Y3K3 aBTomatvyeckum
BBIKMKOYATENEM MW NNABKMM NPeaoXpaHUTENEM.

a) B cnydae aBTOMaTM4ecKux BbIKIKOYATENEN, BKMIOYEHHbIX nocnegosatensbHo, Cy n C, MOXHO onpefeniTb
CENEeKTMBHOCTb NMYTEM CPaBHEHWUS XapaKTepUCTUK.

CeneKkTMBHOCTL B 30HE CBEPXTOKA C 3a4ePKKON BPEMEHU NPOBEPSAIOT NYTEM CPaBHEHUA XapaKTEPUCTUK BPEMS/TOK.
PasfeneHve xapakTepucTvK Mo 0CsiM BpeMeHn 1 Toka obecrnevnsaeT usbuparternsHoe cpabatsiBaHve C, OTHOCUTENBHO
C, B atoih 3oHe. K xapakTepuctukam MPUMEHWMO AOMYCTUMOE OTKIOHEHWE, KOTOPOe cnegyeT y4uTbiBaTb. [aHHble
W3roTOBUTENSA AOIMKHBI OTPaXaTb AMana3oH AOMNYyCTUMBLIX OTKIIOHEHWA WMA MHbIM 0Dpa3oM ykasblBaTb MpUMEHUMOEe
OONyCTUMOE OTKNOHEHWE cornacHo TpeboBaHWAM HACTOSLLEro cTaHOapTa.

b) B cny4ae aBTOMaTM4eCcKoro BelkoMartens C, ¢ nNnaeknM NpefoxpaHnTenem B kadectse Y3K3 cenekTnBHOCTbL
onpeaensoT NyTEM CPaBHEHUSA XapaKTepUCTUK.

CeneKkTUBHOCTE B 30HE MEPErpy3ku OMNpemensoT NMyTeM CpaBHEHUA XapakTepucTuk Bpemsa/Tok. Pasgenexuve
XapakTepucTUK Mo OCAM BpemeHu U Toka obecneuvBaet mabupatensHoe cpabatbiBaHne C; OTHOCUTENLHO MMABKOMO
npegoxpaHuTens B aTow 3oHe. K xapaktepucTukam npMMeHUMo A0NYCTUMOE OTKIMOHEHWE, KOTOPOE CNeayeT yYnThIBaTb.
[laHHbIE N3roTOBUTENSA AOIMKHBI OTPAXaTh AMana3oH A0NYCTUMbIX OTKITOHEHWUIA UINW UHBIM 0Opa3oM yKaabiBaTe NPUMEHMOE
OOnyCcTUMOE OTKNOHEHWe cornacHo TpeboBaHMaM cTaHgapTa, MPUMEHMMOTO K U3AENUI.
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A.5.2.2 OnpeneneHne CENEKTUBHOCTU B 30HE TOKa KOPOTKOMO 3aMblKaHUSA

OnpegeneHne No XapakTepUCTUMKaMm BPEMEHW/TOKa CeneKTMBHOCTW Mexdy ABYMs aBTOMaTUYeCKMMM BbIKMIO-
yaTensAMKn B 30HE TOKa KOPOTKOrO 3aMblkaHusA [cM. pucyHok A.2a)] orpaHnueHo criydaem, koraa B C, npegycmoTpeHa
hyHKUMS 3a0epKKU MO BpeMeHU cpabaTbiBaHWa NMpy KOPOTKOM 3aMbIKAHWU, peanu3oBaHHasi HA OCHOBE 3MEKTPOHHOo
pacuenuTens.

a) B cnyvae asTromatudeckux Beikniodatenen C; n C,, BKMIOYEHHBIX MOCNenoBaTenbHO, MOXHO ONpenenuThb
CENEKTUBHOCTL NyTEM Y4YETa CKBO3HOMO TOKA.

Korpa mrHoseHHoe pacuenneHne C, 3aBMCUT OT SMEeKTPOMarHMTHOTO BO3ASUCTBUA (T. €. TEMNNOBOW/MarHUTHLIN Un
TONBbKO MarHUTHbIA aBTOMaTUYECKMIA BbIKNKOYATEN) UMK B CNy4Yae anekTPoHHOro yCTPOWCTBa pacuennelns ¢ MrHOBEHHbIM
pacuenuTenem, MUHUMATbHbBIA YPOBEHb CEMEKTUBHOCTM MEXAY ABYMS aBTOMaTUYECKMMUK BLIKMIOYATENSMMW B 30HE TOKA
KOPOTKOrO 3amblkaHUA MOXET BbiTh OnpeaeneH HKenpuBeaeHHsIM 0Bpa3som.

CenekTMBHOCTL obBecrneunBaeTcs 40 YPOBHSA TOKa KOPOTKOTO 3aMbIKaHUA, NP1 KOTOPOM MUKOBbIA NPOXOAHO ToK C,
MEHbLLe MMKOBOTO 3HAYEHUs!, COOTBETCTBYIOLLErO 3HAYEHUI0 MIHOBEHHOTO TOKa KOPOTKOro 3ambikaHus (/;) C, ¢ yyeTom
OOMYCTUMOrQ OTKIMOHEHUS.

Mpumevanune 1 — [Npumep pacyera CENEKTUBHOCTK

C, =800 AMCCB; I, =8 — 12 kA c.k.3 (yctaBka 10 kA £ 20 %); C, =125 AMCCB.

MwuH1ManeHbLIN YpoBeHs pacuennenus C, coctasnaet 8 - 1,414 = 11,3 kA nuk.

MpoxogHoi Tok C; Npu oxunaaemMom 15 KA C.K.3 W3-3a orpaHuyeHns Toka C, cocTaBnaeT 11 KA MUK No AaHHbIM
MCrbITaHWs.

Tem cambiM cucTema aBnaeTca n3bupaTensHON, Kak MUHUMYM, A0 oxuaaemoro 15 kA c.k.3.

MpumeyaHune 2 — lNpegen cenekTMBHOCTK, MOSYYEHHbBIA TakMM crnocobomM, HaxoQuTCA Ha MOHVKEHHOW CTo-
poHe, a hakTUYECKUiA Mpeden, YCTaHOBMNEHHbINA AaHHBIM cnocobom, ByneT B GOMbLUMHCTBE CMyYaeB 3HAYUTENBHO BhILLE.

b) AsTomaTuyeckuid BelknoyaTtens C, C NNaBkum NpeaoxpaHuTenem B kadectse Y3K3

CeneKTUBHOCTL B 30HE TOKa KOPOTKOTO 3aMbIKaHUsA (CM. pucyHok A.1) onpeaensioT no xapakTepuctukam I2t.

NpeaenbHbIA TOK CENEKTUBHOCTU I, — 3TO MakcUManbHoe 3HaYeHne, Npy KOTOPOM MNPOXOHOM 12t aBTOMaTUYECKOTO
BbIKMIOUaTens Hwke 2t nepen obpasoBaHreM Ayrv Ha NMaBKoM NpeaoxpaHuTene. B oTcyTcTeue dhakTUUecKoi KpuBoi
NPUMEHSIOT YKaszaHHOe M3roToBUTeneM aHaueHue /2f nepen obpasoBaHrem Ayri ANA NNaBKOro NpeaoxXpaHuTens.

¢) MNnaBkui npenoxpaHuTens C; ¢ aBTOMaTUYECKUM BhIKIIOUaTENEM B KadecTBe Y3K3

CeneKkTMBHOCTb B 30HE MIHOBEHHOIO pacUenreHns Npu KOPOTKOM 3aMblKaHUW ONpeaensikoT Nno npoxogHOMY TOKY
NnaBKore NpeaoxpaHnTens.

MpeaenkbHbIA TOK CENEKTUBHOCTU /, — 3TO MakCUMarsHOe 3HaueHre, Npu KOTOPOM NUKOBLIN NMPOXOAHOW TOK nnas-
KOro NpeaoXpaHnTens HWXKEe MUKOBOTO 3HaY4eHUs, COOTBETCTBYIOLLEro MIHOBEHHOMY YPOBHIO paclenneHus [, aBToma-
TUYECKOrO BbIKMOYATENA C YY4ETOM OOMycKa.

A.5.2.3 Onpegenexue npegenbHOro Toka CENEKTUBHOCTU ANS KOHKPETHBIX YCIOBUIA YCTaHOBKM

[aHHble 0 Npegenax CeneKTMBHOCTM MOFYT MpefocTaBnAaATbca B dpopMe Tabnuy, rpadukoB MM nNporpaMmMHbIX
Meaunadannoe. [aHHble, Nony4YeHHbIe B X0Oe CTEHAOBLIX WCCMefoBaHWiA MMM WUCMbITAHWIA MO HaCTOALLEeMY CTaHOapTy,
ByayT OCHOBaHbI Ha YPOBHE OXWOaeMOro TOKa KOPOTKOTO 3aMblKaHWs Ha BXOLOHOM ycTponcTee C, W MpeanonomeHun
0 TOM, YTO CKOOPAWHWMPOBAHHLIE YCTPOWCTBA HAXOAATCA B HernocpeacTBeHHoW Gnum3ocTtv. Ha npaktuke Ha npegen
CenekTUBHOCTU OyneT BMUATbL MOMHOE COMpPOTMBIEHWE MEXAY ABYMSA yCTpolcTBamu. Tem cambiM B MNpakTU4eCcKon
cUTyauuu yYeT OXMOAEMOro TOKa KOPOTKOrO 3aMbIKaHWA HA HUKECTOSLEM aBTOMATUYECKOM BbIKMYaTeENe onpenenseT
bonee ToYHOe 3Ha4YeHWe Npegena u3bupaTensbHOCTK.

A.5.3 N3bupaTencHOCTL, onpeaensieMasn UCMNbITaHUEM

[Mpyumep aNeKTpUYEecKor CXxembl ONg UCMbITAHWA NpUBELEeH Ha pUcyHke A5, roe:

- Cy moxXeT npeacraensATe coBoi aBTOMaTUYECKWIA BbIKMIOYATENb B COOTBETCTBMM C HACTOALWMM CTAHAAPTOM
unvm gpyrum ctangaptom MOK wnu nnaekumii npenoxpaHWTenb B COOTBETCTBMM cO cTaHgaptom M3K ons nnaeBkux
npenoxpaHuTenen;

- yctaekn Cy v C, yCTaHOBMEHbI HA MAKCUMarbHbI MTHOBEHHbLIA YPOBEHb, €CIN NPUMEHUMO.

McnbiTaHns npy Opyrux ycTaBkax pacuenuTenei MoryT BbiTe NPOBEAEHbI MO YCMOTPEHWIO M3rOTOBUTENS, M B 3TOM
cryyYae HacTpoWKW pacuenuTens AormKHel ObITb 3anucaHbl B oTYET 06 UCnbITaHNUSX.

CoeauvHuTenbHble kabeny OomkHbl BbITe BKMKOYEHLI, kak ykasaHo B 8.3.2.6.4, 3a ucknyeHnem Toro, 4to obuwas
AnviHa kabenei MoXeT BbiTb pacnpedeneHa Mexay CTOPOHOW NUTaHWS U CTOPOHOWM Harpyaku Cy u C,, ecnu 310 yaoGHo.

McnelTaHne JOmMKHO coCcToATh M3 onepauuii O — t— CO, npu atom onepauusa CO BbINOMHAETCA MYTEM 3aMblKaHWA
HKecToAwero yctpoictea C,. Ecnu HmKecTosLee yCTPONCTBO ABMAETCA MNaBKUM NpefoxpaHuTenem, onepaumio Bbl-
MoMHAIOT NyTeM 3ambikaHusa Cs,.

McnbiTaHne NpoBOOAT Ha YPOBHE OXWOAEMOro TOKA, K KOTOPOMY W3rOTOBUTENEM 3asiBfieHa CenekTUBHOCTb
coyeTtanua Cy n Co.

MonyyeHHble pesynbTaThl:

- npumMeHsitoT noanyHkT 8.3.4.1.7 IEC 60947-1:2007,
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- BO BpemMA onepaunu C1 AO0JnKeH CpaﬁOTaTb, a C2 He OOImXeH pacuennTbCca. Ecnu BO BpemMA onepauni KOHTaKTbl
C2 MOMeHTalnbHO pa3MbIKaloTCA, BpeMA MeXxay HavyarnomM KOPOTKOro 3aMblKaHA 1 OKOHYaHWEM pa3MblKaHWA KOHTAaKTOB CZ
OOMKHO BbITh MEHEE UNK paBHO 30 mc. PakTnyeckoe 3Ha4YeHUe JoMKHO BbITb YKa3aHo B oT4eTe 06 ucnbITaHusx;

- JornkHa BbITb noaoTeepaneHa BO3MOXHOCTb pasmMblKaHUA KOHTakToOB CZ C MOMOLBK CTaHOapPTHbLIX paGqux
CcpencTs.

A.6 MpoBepka pe3epBHON 3aLUNTbI

A.6.1 OnpegeneHve TOKa cornacoBaHus

CooteeTcTBME TpeboBaHUAM A.3.2 MOXHO MPOBEPUTL MYTEM CPaBHEHWA paboynx XapakTepUCTUK aBTOMaTUYeC-
Koro Beikntodatensa C; v Baaumoaencteyollero Y3K3 Ha BCex yCTaBKax aBTOMaTUYECKOro Blkntovatenst Cy 1, ecnu He-
06Xx0OMMO, Ha BCeX yCTaBKax aBTOMaTM4eckoro Boikniouarens C,.

A.6.2 MNpoBepKa pe3epBHOM 3aLUNTbI

PesepeHas 3alimnta MoxeT BbITe NpoBepeHa nbo NpoBeeHMEM UCTIbITaHWI, TMB0 NyTEM CPaBHEHWA XapaKTEPUCTHK.

a) lNpoeepka ucneiTaHUAMU

CooteeTcTBMe TpebosaHuam A.3.3 0ObIYHO NPOBEpPAIOT NyTeM NpoBedeHust UcnbiTaHuin no A.6.3. B atoM cny4ae
OOMKHbI BbITb COBNIOAEHLI BCE YCNOBWSA MCMbITAHWIA, NpuBeaeHHbie B 8.3.2.6, npy perynupyemblX pe3ncTopax v KaTyLuKkax
WHOYKTUBHOCTU 0118 WCMbITAHUA HA KOPOTKOE 3aMbIKaHWE CO CTOPOHbI MUTaHWUSA B COEQUHEHNN.

b) Mpoeepka NnyTemM cpaBHEHUA XapakTepUCTUK

Ha npaktuke, ecnv ¥Y3K3 siBnfeTcs aBToMaTU4ECKUM BhiKMoYaTenem [pucyHku A.3a) n A.3b)], BO3MOXHO cpaBHe-
HWEe npousBoauTenemM pabounx XxapakTepucTUK aBTOMaTUYecKoro Belknovatensa Cy v BaaMMogeicTeyowero Y3K3, npu
3TOM 0c0B0 PEKOMEHOYETCS Yy4YUTLIBATL:

- 3Hadenue unTerpana koyna C, npu ero [, v aTo xe 3HadeHne Y 3K3 npm oxuaaemom Toke komBuHaumm;

- BMUAHNE Ha aBTOMaTWHECKWA Bbiknouatens C; (K Mpumepy, AYroBOA 3HEPruW, MakCMMarnbHOMo NUKOBOTO Toka,
TOKa OTCeYkW) npu nukosBom pabouem Toke Y3K3.

MpUroQHOCTL COEOMHEHWS MOXHO OLEHWMBaTbL MO MOMHOM MakcMmanbHoW paboueil xapakTepucTuke /2t Y3K3
B AManazoHe 0T HOMWHANLHOW OTKMYaKLLIEn crnocoBHOCTV NPU KOPOTKOM 3amblkaHuW I, oT Cy 40 OXMOaeMoro Toka
KOPOTKOTO 3aMbIKaHWA JaHHOTO HasHaueHna, Ho He Gonee MakcHMarnksHoro AonycTuMoro /2t ana C, NpyW €70 HOMUHaILHON
OTKMKYaLWeR cnocobHOCTY NPKY KOPOTKOM 3aMbIKaHWW U Apyrom, 6onee HU3KOM NpenenbHOM 3HAaYeHWU, YKka3aHHOM
W3roTOBUTENEM.

Mpumeuvanune — Ecnu BzaumogencTteyowmm Y3K3 aBnsetcs npegoxpaHUTENnb, TEOPETUHECKOE 3HavyeHue
OrpaHW4mMBaroT I AN aBTOMATUYECKOro Bhiknodarensa C,.

A.6.3 UcnbiTaHuA ANA NPOBEPKA Pe3epBHOW 3aWUTbI

Ecnn aBTOMaTtuyeckuid BeikmouvaTens C; OCHalleH PerynupyemMbiMKM MaKkCUManbHbIMU pacuenuTensaMu Toka,
pabo4ue xapaKTepucTMKU JOMKHBI COOTBETCTBOBATE MUHMMAITbHBIM YCTaBKaM Mo BPEMEHU U TOKY.

Ecnn aBTOMaTU4eckuin BelkntodaTens C; MOXeT BbiTb OCHaLLEH MaKCUMANbHBIMM PACLENUTENSMU MIHOBEHHOTO
AENCTBUA, TO NpUMEHAEMble paboune xapakTepuCTWKKM OOMKHBI COOTBETCTBOBATL XapakTepucTukam C;, OCHaLieHHOro
TakvMu pacuenuTensamMu.

Ecrv B3anmopevicTaytowmm Y3K3 ABnseTca aBToMatMYeckui Boiknouatens C,, OCHALLEHHbBIM PErynvMpyemMsimu
MaKCUMarbHbIMM pacUuenuTensamMu, npuMeHsieMble paboune xapakTepucTK OMKHbI COOTBETCTBOBATEL MakCMMarnbHbIM
yCTaBKam Mo BpEMEHNU U TOKY.

Ecnu BzanmogenicTeyrolee Y3K3 COCTOMT M3 KOMMNEKTa NpedoxpaHUTenen, UChblTaHWe Kaxabli pas cnegyeTt
NpoBOAWTL HA HOBOM KOMMIEKTE MPEAOXPaHWUTENEN, Oae ecnv OOUH U3 HUX BO BpPeMS NpPeablayLuMX WCMbITaHWn
YHKLMOHMPYET B YCTAHOBIIEHHOM PEXUME.

Mpn HeobxooMMOCTM, OOMKHbI ObITh MCMOMb30BaHbLl COEAMHUTENbHLIE MPOBOAA, Kak ykasaHo B 8.3.2.6.4, 3a
WCKIMIOYeHneM Toro, YTo ecnu BaavmopeincTeytolee Y3K3 aBnaetca asTomatnyeckum eoikmodatenem C,, kabenb rnon-
HOW AnuHbl (75 cm), CBA3AHHBIA C OAaHHLIM aBTOMAaTMYECKMM BbIKMKOYaTENeM, MOXET ObiTb YCTAHOBMEH CO CTOPOHLI
NUTaHUA (CM. pUCYHOK A.4).

Kaxgoe ucnblTaHWe OOMKHO COCTOATb M3 umkna onepaumi O—1—CO, BbINOMNHAEMbIX B COOTBETCTBUKU C 8.3.5;
onepauuio CO BbINONHAOT ANA aBTOMaTUYECKOro BbiKMovatens C,.

McnbiTaHWe NpoBOOAT C MakCUMMarbHbIM OXWMAaeMbIM TOKOM AnNs npenraraeMoro HasHaveHws. OH He [OOormkeH
npeBbllaTbh HOMUHANBHbIN YCNOBHbLIA TOK KOPOTKOro 3amblkaHus [cMm. IEC 60947-1:2007/1am. 2:2014 (nyHKT 4.3.6.4)).

NanbHerwee wcnbiTaHue AomkHO ObiTe NPOBEAEHO MpU 3HAYEHWW OXWAAEMOro TOoKa, PaBHOM HOMWHAINBHOW
OTKMHOYaloLWen cnocobHOCTM NpK KOPOTKOM 3amblkaHun I, unn I, C4, ANA KOTOPOro MOXeT GbiTh UCMOMNbL30BaH HOBLIN
obpazeL aBTOMATUYECKOro Beikniodarens C,, a Talke ecrnu B3aumoaencTayiowmm Y3K3 ABNAeTcH aBToMaTtuyeckuii Bol-
Kniouarens — HoBblid 0Bpasey Co.

Bo Bpems Kaxgoii onepauuu:

a) ecnu BaaumogencTeyrolmMm Y3K3 aBnaetca aBToMaTM4eckuin Belkmovatens C,:

- um C, n C, gorkHel cpaboTaTte Npu 060MX UCMBITATENBHBLIX TOKAX, TOrRAA AanbHENLWnX NcnbiTaHuid He TpebyeTcs.

370 obLWKI criyyad, U OH rapaHTUPYET TOMNbLKO PE3ePBHYI0 3allUTY;
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-unu C; gomkeH cpaboTatk, a C, gomkeH OblTb B 3aMKHYTOM MOMOMEHUN B KOHLIE Kaxaon onepauuu npu obomx
MCnblTaTeNbHBLIX TOKAX, Toraa He TpebyeTcs AanbHENWNX UCTbITAaHWUIA.

Mpu atom Tpebyetca, 4Tobbl KOHTaKTEl C, KDATKOBPEMEHHO PasMbIKaNMCh BO BPEMS Kaxaoi onepauun. B atom
cnyyae obecneynMBaeTCqd BOCCTAHOBIEHWME NOOAYM NMUTAHWS B OOMOMHEHWE K pe3epBHOW 3awuTte [cM. pucyHok A.3a),
npumeydaHue 1]. AnuTensHOCTL NpepLIBaHMA NoOaYU NMMTaHUS, NPU HaNM4KMK, OOMKHA OblTh 3aperncTpupoBaHa,

- C; momxkeH cpabotatb npu Gonee HU3KOM UCMbITATENBHOM Toke, U C; u C, OomkHbl cpaboTtate npu Gonee
BbICOKOM MCTbITATENBLHOM TOKE.

Mpu atom TpebyeTtca, 4TOBLI KOHTaKThl aBTOMAaTWYECKOro Bbiknio4atens C, KpaTKOBPEMEHHO pasMbIKanuch
npu bornee HU3KOM Toke. [OMOMHUTENbHLIE WCMBITAHWA AOMKHbI ObITb MPOBEAEHbI NMPWU MPOMEXYTOYHBIX TOKax Ans
YCTAHOBMNEHUA HaUMeHbLLIEro Toka, npu kotopom C, u C, cpabaTbiBaloT, BNMOTh A0 TOKA, NpW KOTopoMm obecneyvsBaeTtcs
BOCCTaHOBIEHWE NOL4a4M NUTaHWS,;

b) ecnw ezanmopericTeytowmm ¥Y3K3 aBnaeTca npegoxpaHvuTens (MW KOMNNEKT NpefoXxpaHuTenei):

- B oaHOoda3HoM Lenu no kpanHen Mepe ofavH NpeaoXpaHUTEnb AOMKEH NePeropeTs;

- B MHOrodasHoK Lenv nubo OormkHbl NeperopeTs ABa npegoxpaHutens unu Gonee, nvbo oavH NpegoxpaHuTenb
[0MKeH NeperopeTs, a aBTOMaTU4eCcKuUiA Boikniowatens C, — cpaboTaTs.

A.6.4 Oxupaembie pe3ynbTaThbl

Mo IEC 60947-1:2007 (nyHkT 8.3.4.1.7 1 8.3.2.6.7) npuMeHsIlOT NepBbli ab3al, aToro ctaHaapTa co cneaylowum
OOMONMHEHUEM.

B pesynbrate ucnbitanuit, ecnv C, ABNseTCA aBTOMATUYECKMM BbIKMOYATeNneM, OH AOIKeH COOTBEeTCTBOBAaTh
8.3.5.4 n 8.3.5.5; ecnn C; — npefoxpaHuTerb, OH [OMKEH COOTBETCTBOBATL NpUMeHUMbIM TpeGoBaHusam IEC 60269-1.

Kpowme Toro, ecnu BaaumopeicTeylolmm Y3K3 AaBnaetcs aBTomaTiu4ecknil Belkniodatens C,, cnegyeT NpoBep1Th
BPY4HYIO UMK APYrMM COOTBETCTBYIOWMM CNOCOBOM, YTO KOHTaKTBl aBTOMaTUYECKOro BhlknioyaTena C, He onnasunmch.

Bpemat, c i

N B

o 1A o

T oA
2k P
t ‘ [ 1o
RUEE
UL
s \ 1 1 1 1
[ P INN
p \ T
Vo
1 1 1 1
1 1 1 1
1 1 1 1
)
1 - ] IIB
ProT—A
1 1 1 1
[ [
[ [
1 1 1 1
1 1 1 1

I .

I Ig I, Tok I, A

I — oOXuaeMmblli TOK KOPOTKOTO 3aMbikaHus; /., — HOMUHaneHas npejensHas

OTKMKHaKLWan cnocobHOCTL NPU KOPOTKOM 3amblkaHum (CM. 4.3.6.2.2); I, — npeaenbHbIi

TOK CenekTMBHocTH (cm. 2.17.40); Iz — Tok cornacosaHus (cm. 2.17.5); A — npeaayrosasn

XapakTepucTuka nnaekoro npegoxpaHutens; B — paboyas xapakrepucTvka Nnaekoro

npegoxpaHuTens; C — paboyas xapakTepucTuka aBTOMAaTUYECKOro BelknovaTens 6es
orpaHudeHns Toka N (Bpems OTKIKOUEHUA/TOK 1 2/Tok)

MpumeyvaHuns
1 A cuutaloT HMKHKUM npegenom, B n C — BepXHUMK NpeaenamMu.
2 HeagnabaTtudeckas 3oHa Ana 12t nokasaHa NyHKTUPOM.

PucyHok A.1 — CornacoBaHve no CBepXTOKaM Mexay aBTOMATUYECKUM BLIKMIOYATENEM 1 NPedoXpaHUTenem unm
pe3epBHOI 3alUMTON, OCYLLECTBNAEMOi NpefoxpaHuTenem, pabodne xapakTepucTukm
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Bpemsat, c & l

v
V.

7

%7,

Tok I,—A

MNabupatensHocTs B 9TOM 0Bnactm

MOXET GbiTh NpoBepeHa TEoPeTUYECKM
UMK C MOMOLLLKD UCTIBITAHUS

C, — TOKOOrpaHW41BaIoLLMIA BLIKMHOUATENb L (XapakTepucTnka BpeMeHN OTKIMIOUEHKS);
C, — orpaHn4nTenNb TOKA UNW aBTOMAaTUYECKWI BbiKNYaTens 6es orpaHuieHus Toka N
(xapakTepucTuka cpabateiBaHus). 3HadeHns [ He yKasaHbl

Pucyrok A.2a) — TokoorpaHMYnBaLWWA BeIKNOYATENE HA BEIXOAE

Bpems t, ck

TOKI,;«

C, — aBToMaTU4ecKkuii BeiKNoYaTens 6es orpaHudeHns Toka N (xapakrepucTuka BpeMeHu
oTknoYeHus); C, — aBToMaTU4ECKUiA BLIKNKYATENb C NPeAHaMepPeHHON 3aaepxKon
cpabatbiBaHua (M3C) (xapakTepucTiika cpabaTtoiBanna). 3HaqeHus [, He ykasaHbl

PucyHok A.2b) — BreixogHolh aBToMaTtMyecknii BelkniodaTens 6e3 orpaHuumMtens Toka

PucyHok A.2 — lNonHasa cenekTMBHOCTb MEeXAyY ABYMSA BbIKMOYaTeNnsMu
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Bpemat, ci
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I, I, TokLA
(C4)(Cy + Cp)
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I I, I,ToklA
(CN(Cy +Cy)

C, — aBTOMaTM4eCKWA BbikMoYaTens 6es orpaHnyeHuna Toka N,
C, — TOKOOrpaHWUHNBaILLIWIA BbIKIOYaTerNb L

MpumevaHna

1 MNpw HeobxogMMoCTK, BOCCTaHaBMNMBAIOT Nofadvy
nuTanua nocpeactsom C..

2 1, (Cy+Cy) =T, (Cy)

3 Ona 3HaueHwn [ > Iy rpadukom sBnaetcs
rpacpk KOMBWHAUMK (KMpHAA nWHWA), OdaHHble Ana
KOTOPOro Mony4YeHbl NPy UCMbITaHUN.

PucyHok A.3a) — TokoorpaHM4MBaoLWWA BeIKMOYaTENb
Ha BxoAe

Bpemsa t, c A

Iy I, I, TokLA
(C)(Cy + Cy)

I
I
I |
I 1
L i

[2tn i
\

\ C2 N

Iy I, I,TokILA
(Cqy) (C1+Cy)

C.I, 02 — aBTomaTuM4eckue BbiknwudaTenn 6es orpaHuyeHns
Toka N; Ig — TOK cornacosaHus

MpumeuvaHnwna

1 lNMpu HeoBxoQMMOCTK, BOCCTaHABNMBAKT nogady
nutanmna nocpeactsom Cs,.

2 1,,(Cy+Cy)=1,, (Cy)

3 Onsa sHadeHuid [ > [g rpadukoM aBnAeTcA
rpacpmk kKomBuHaUMM (KMpHas nNWHWA), OaHHble Ana
KOTOPOro NonyyeHbl NpPY UCALITaHUK.

PucyHok A.3b) — BelkntoyaTens Ha Bxoge
6e3 orpaHu4eHUs Toka

PucyHok A.3 — PesepBHas 3alliMTa aBTOMaTtUYeCcKUM BblKMNDYaTeNem.
Paboyure xapakrepucTuku
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S — ncTodHuK NuTaHus; V — sonbTmeTp; Url, Ur2, Ur3, Urd, Ur5, Ur6 — natymky HanpsikeHus, ]1, [2, 13 — [aT4uMKK ToKa; L — peakTopsl;

F — nnaskuit anemeHT [IEC 60947-1:2007, nyHkT 8.3.4.1.2, nepeuncnexue d)]; R, — perynupyemeii pesuctop; R — conpotuenexue,

OrpaHV4MBAaIOLLEE TOK NOBPEXAEHNS; A — 3ambiKalolee yCTPOWCTBO, B — BpeMeHHbIe nepembldkn ana kanubpoeku; W, — kabens

anuHon 75 cm, kanubpoBaHHbld ans Y3K3; W2 — kabenb anvHon 50 cm, kanuBpoBaHHLIN ANa C.I; W3 — kabenb anuHon 25 cm,

kanubposaHHbin ana C,; Y3K3 — aBToMaTUHecKknid BblknioHaTens C, UNn KOMINNEKT U3 TPex NNaskvux npegoxpadutenen; N — HedTpans

WCTOYHMKA NUTaHWA (MW UCKYCCTBEHHARA HeWTpans); T — 3eMns, TOMbKO O4Ha TOYKa 3a3eMIIeHNs (CO CTOPOHbLI HArPy3KU UM MCTOYHUKA
nuTaHus); r — Hesaeucumoe conpoTuenexue [IEC 60947-1:2007, nyHkT 8.3.4.1.2, nepevucneHue b)]

MpumedaHue 1 — Perynupyemsle Harpyskn Ry 1 L MOryT paamellarsca NMbo ¢ BbICOKOBOMBTHOW, NGO ¢ HU3-
KOBOINBTHOW CTOPOHbBI LIENW NUTAHUS; 3aMbIKaIOLLEE YCTPOWCTBO A pasmeLLaoT ¢ HU3KOBOMBTHOWM CTOPOHbI.

MpumevaHnwne 2 — Url, Ur2, Ur3 MoryT ansTepHaTUBHO NOACOEAVHEHBI MEXY hasoi U HelTpansio.

MpumeuvaHnune 3 — Ecnn ycTporcTBa npeaHasHadYeHbl ANA UCNONb30BaHus B haso3aszeMneHHon cetv, F gon-
XeH BbITb NogcoegMHeH K 0OHOM dpase NUTaHus.

MpumedyaHune 4 — B CLIA n KaHage (cMm. 4.3.2.1, npumedaHne) NNaBkUi anemMeHT F omkeH 6biTb NOgKNKYeH:
- K 0fHOI hase nuTaHma Ans obopyAaoBaHUs, MapKMpPOBAHHOTO OAHUM 3HadYeHnem U,;
- HeWTpanu Ansa obopyAoBaHWS, MapKMPOBAHHOTO ABOWHBIM HaMPSKEHUEM.

PucyHok A.4 — lNpyumep ucnbITaTenesHoM Leny Ans UCNbITaHWIA Ha OTKNIoYaoLLY cnocoBHOCTL MpU YCNOBHOM TOKE
KOPOTKOrO 3aMbiKaHWsA, MOKA3bIBAIOLLNIA CXeMY COEAMHEHUIA ANA TPEXMNOMNOCHOIo aBTOMaTUYeCcKoro BuiknovaTens Cy
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O~

C, |u7 cz“\’ ur8 f\' ur9

E—a i

S — uctounuk nutannsa; Url, Ur2, Ur3, Urd, Urs, Ure, Urf7, Ur8, Ur9 — patyukm HanpsikeHus; V — BonbTMeTp; A — 3amMblkatollee

YCTPOWCTBO; R, — perynupyembiii peauctop; N — HedTpasbs UCTOYHUKE NUTaHUs (UMK UCKYCCTBEHHASA HeWTparb), F — nnaskwii 3NemMeHT

[IEC 60947-1:2007, nyHkT 8.3.4.1.2, nepeyncreque d)]; L — peaktopsl; | — CONpOTUBEHUE, OrPaHUYNBAIOLLEE TOK NOBPEKAEHNS, Rp —

NONApPU3YIoLLNe PE3UCTOPbI; B — BpeMeHHbIe nepemblHku Ansa kanubposku; Iy, I, I; — patuukn Toka; T — 3eMns, TONbKo 0AHa Touka

3asemMneHns (Co CTOPOHLI Harpy3kn UNKM MCTOYHUKA NUTaHWS); r — HesaBucumoe conpotuenexue [IEC 60947-1:2007, nyHkr 8.3.4.1.2,

nepedncnenue b)l; W, — kabene anuHoi 75 cm, kanubposanHeiii ana C,; W, + W, — kabens anuHoli 75 cm, kannbposaHHeii ansa Cy
(cm. A5.2); C,, C;, — ucnbiTyeMble aBTOMaTMHeCKWe BhIKnoYaTenm

Perynupyemeie Harpysku R4 u L MoryT GbiTb pasmeLLeHsl MMbo ¢ BEICOKOBOBTHOM, NGO C HU3KOBOMLTHOW CTOPOHBI
Lienu NuTaHus; 3aMblkaroLlee yCTPOMUCTBO A pasmeLlaoT C HU3KOBOMbTHOW CTOPOHBI.

Ur1, Ur2, Ur3 moryT ansTepHaTUBHO NoAcoeAWHEHbl Mexay dason U HeNTpanbio.

Ecnu yctponcTtBa npegHasHayeHsl A58 UCnonb3oBaHua B hasosasemneHHon cetu, F gomkeH BbiTe nogcoeavHeH
K ogHOW hase NUTaHus.

MpumeyvyaHue 1 — B CLWIA n KaHage (cMm. nyHKT 4.3.2.1, npumeyaHue) nnasBkuii anemeHT F JorkeH BbiThb
NoOAKMIOYEH:

- K 0fHO# dhaze nuTaHus Ana 060pyAOBaHNSA, MApKUPOBAHHOTO OAHWM 3HaveHnem U,

- HelTpanu gnsa obopyaoBaHus, MapkMPOBaHHOMO ABOMHBIM HANPsKEHUEM.

MpumevyaHne 2 — lMonapu3auMoHHble PE3UCTOPbI MO3BOMAKT ONpedensiTe Bpems pasMblKaHUsi KOHTaKTOB
Ans ABYX YCTPOWCTB MOCnefoBaTernbHo, NpUYeM 3TO 3Ha4eHWe OO0CTaTOMHO BenWKO, YTOObl He BMUSATE Ha UCMbITyeMble
YCTPONCTBA.

PucyHok A.5 — lNpumMep UcnelTaTeNBHOW LUeny ANs NpoBepKu CeNeKTUBHOCTH
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Mpunoxenue B
(o6azaTenbHoe)

ABTOMaTU4ecKMe BLIKNYaTenu co BCTPOE€HHbLIMW 3alUUTHLIMHA YCTPOﬁCTBaMM,
ynpaenaeMbiMU TOKOM YTEYKHU

B.1 O6wwue TpeGoBaHuA

B.1.1 BeegoeHue

YCcTpoWcTBa, ynpaBnsemMsle TOKOM YTEYKW, MPUMEHSAIOT AN 3alUMThl OT NOPaXEHUs 3MEKTPUYECKAM TOKOM.

Takve yCTpOWCTBa 4AcTO MPUMEHSIOT B COYETAHMW WM B KAYECTBE HEOTHLEMIIEMOW 4acTu aBTOMATUYECKOro
BLIKIKYATENS, BbINOMHAS NPM 3TOM ABOMHYIO YHKLWIO, 8 UMEHHO!

- obecneyeHne 3alUMTLI YCTAHOBOK OT MEPErPY30K U TOKOB KOPOTKOrO 3aMbIKaHWS;

- obecneyeHne 3alUMTBI NEPCOHANa OT KOCBEHHOMO NMPUKOCHOBEHUA, T. €. MPW OMacHOM YBEMWYEHUM NOTeHUMana
3eMI1 BCreAcTBME NOBPEXOEHUA U30NALMN.

YcTpoicTea, ynpaBnaemble TOKOM YTeuKKW, MOTyT Takke obecnednBats JOMNONHUATENLHYIO 3aLUMTY OT NOXapoB UMK
Nopa)KeHUA 3MNEKTPUYECKAM TOKOM, BO3HUKAKOLUX BCNEACTBUE ANUTENBHOTO NPOTEKAHWA TOKa NoBpexaeHus 6e3 cpaba-
TbIBAHWA YCTPOWCTBA 3aLlUTEl OT CBEPXTOKOB.

YcTpoicTea, cpabaTsiBaolne Npu NPOTEKAHUW TOKA YTEYKM, UMELWME HOMMHATBHBIA OTKMHYaoLWWA TOK YTEYKN
He Bonee 30 MA, MOTyT BbITb TaKKe MCNOMNb30BaHbI B KAYECTBE CPEACTBA AOMONHUTENBHOM 3aLlMThI NPY NPAMOM KOHTaKTe
B CMy4ae BbIX04a U3 CTPOSi COOTBETCTBYIOLWMX 3ALUUTHBIX CPEACTB.

TpeboBaHuA K yCTaHOBKE TakuX YCTPOWCTB onpedeneHsbl B pa3Hblx pasgenax cepuu ctaHgaptos |[EC 60364.

HacToswee npunoxeHne baszvpyeTcs B OCHOBHOM Ha Hanbonee 3Ha4uMbix TpebosaHuax IEC 60755, IEC 61008-1
n IEC 61009-1.

B.1.2 O6nacTb NpMMeHEHUA U Uenb

HacToslee npunoxeHwe pacnpoCTpaHAEeTCs Ha aBTOMaTUMYecKue BhbIKMYaTenu, obecnedvBallve 3aluTy oT
Toka yTedkn (ABOT). OHo yuuTbiBaeT TpeboBaHMA K TeM annapaTam, KOTOpble OQHOBPEMEHHO BbIMOMHAKT OYHKLMO
obHapyXeHWs ToKa YTEYKW, CPABHEHWA Ero BENWYMHBLI C 384aHHOR BENMYMHON W OTKITHOYEHUA 3aLLMLLIAEMON LENK, Koraa
TOK YTEYKU MPEBOCXOONT 3TY BENUYUHY.

HacTosulee npunoxeHve pacnpocTpaHaeTCA:

- Ha aBTOMAaTMYEeCKWE BbIKMOYATENW, COOTBETCTBYHOLIME HACTOALLEMY CTaHZapTy, HEOThLEMITEMbIM MPU3HAKOM
KOTOPLIX ABMAETCH BbIMONHEHWE (PYHKLMW OTKITIOYEHWA TOKa YTEYKW (Janee — BCTPOEHHbIe aBTOMaTUYECKME BbIKIKOYA-
TENW 3aLUKUTLI OT TOKA YTEYKN);

- ABOT, coctoawme u3 kombuHauuu yCTpoWCTBa 3alUThl OT TOKA YTEYKM aBTOMaTUYECKOro BbIKMHYATENsd,
COOTBETCTBYIOLLEro HACTOALLEMY CTAaHOApPTY; UX COEAVHEHUWE, KaK MEXaHWYECKOe, Tak U ANeKTPUYEcKoe, MOXKET ObiTb
BbINOMHEHO NGO B 3aBOACKNX YCMNOBUAX, MO0 B YyCNOBUSX 3KCnnyaTauum noTpebuTenemM no MHCTPYKLMAM N3rOTOBUTENS.

HacToswee npunoxeHune yuduteiBaeT TpeboBanus k ABOT, oTHocawMecs K aNeKTpOMarHUTHOW COBMECTUMOCTU
(BMC).

MpumMmeyaHue — YCTPOWUCTBO OBHapYXeHUsl TOKa B HYNEBOM NPOBOOHWUKE, NMPU €ro HanW4uKM, MOXeT BbiTe pac-
NOMOXeHO BHE aBTOMaTWYECKOrO BLIKINIOYaTeNs UMM KOMOMHAUWW B 3aBUCUMOCTM OT YCIOBMWA.

HacToswee npunoxxexHue pacnpocTtpaHseTca Toneko Ha ABOT, npeaHasHayeHHble ANs UCMoMNb30BaHWA B Lensx
nepemMeHHoro Toka.

®GyHkuna oTknioveHna Toka ytedkn ABOT c yvyetom TpeboBaHM HACTOALLEro NPUMNOXEHWA MOXeT BbiTh Kak
3aBMCMMOW, Tak M HE3aBUCUMOW OT HanpaxeHus cetn. Ha ABOT, saBucAwme oT BCcnomoraTeneHoro MCTOMHWKA NMTaHna
NepeMeHHOro ToKa, NOMOKEHUS HaCTOALLLEro NPUINOXKEHWS He PacnpPOCTPaHSIOTCS.

[aHHoe npunoXeHWe BKMOYaeT B CBOW 0bBnacTe NpuMeHeHus obopydoBaHue, B KOTOPOM TOKOYYBCTBUTEMbHbIE
YCTPOWCTBa (32 MCKMNDYEHNeM yCTPOUCTB 0DHapyXeHWs ToKa B HyNeBOM NPOBOAHWKE ) UNK YCTPOMCTBA NporpamMmmMmupoBaHns
yCTaHOBIEeHbl OTAeNbHO 0T aBTOMaTUYECKOro BbIKMYaTens.

TpeboBaHMA K TAKUM YCTPOWUCTBAM MpUBEAEHEI B NpUnoxeHun M.

Llensio HacTosALLEero NPUNOXKEHNS ABNAETCA YCTaHOBMNEHWE:

a) cneunUYeckuX XapakTepucTUK ToKa yTeUKY;

b) cneyndpmueckux TpeboBaHuii, KOTOPLIM OOMKHEI cCOOTBRETCTBOBaTL ABOT!

- B HOpPMankeHbIX ¥ aBapUHBIX YCNOBUAX aKCnnyaTauun (Npy NosIBNEHUM ToKa YTeYKU B Lienu),

- aHOMarbHbIX YCNOBUAX LNy No NPUHMHE TOKa YTEYKW UMM MHOW;

C) Tex UCMbITaHWIA, KOTopble CrnedyeT NPOBOAMTE ANs NMPOBEPKM COOTBETCTBUA TpeboBaHWAM nepedncnernns b) no
onpefeneHHbIM METOAMKAM UCTbITaHWUIA;

d) HeoBxogumoro nepeyvHna AaHHbIX 06 annaparax.

B.2 Onpepenenua
B aononHeHue K pasgeny 2 UCNonb3yrT HIDKeNpUBE4eHHbIe onpegeneHus.
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B.2.1 OnpegeneHusi, OTHOCALWMWECA K TOKaM, CTEKalwLWMUM C TOKOBeOyLMX YacTel, HaxoAALMXCA nof
HanpsXeHWeMm, B 3eMMi0

B.2.1.1 Tok 3ambikaHuA Ha 3emnio (earth fault current): Tok, yxooawmii B 3emMnio BCneacTBUe MoBpexaeHUs
N30MALUN.

[IEC 60050-442:1998, 442-01-23]

B.2.1.2 1ok yTeukm (earth leakage current). Tok, npoxogawmMiA B 3eMMI0 UKW Ha CTOPOHHWE NPOBOAALUME YaCTM B
3ANEKTPUYECKM HEMOBPEXKOEHHON Lienu.

[IEC 60050-442:1998, 442-01-24]

B.2.2 OnpepgeneHus, oTHocAwMecs K nutaduo ABOT

B.2.2.1 nogBogmMman BenuuuHa (energizing quantity): OnekTpuyeckas BennyuHa, KoTopaa cama no cebe wnu
COBMECTHO C APYTMMW 3MEKTPUYECKUMK BENMUYMHAMK A0MmKHA BbiTe npunoxeHa kK ABOT, 4ToObl OH MOT BbINOMHATL CBOU
hYHKL MK B 3a[,aHHBIX YCIOBWAX.

B.2.2.2 BxogHasa nogBoaMMan Benu4iuHa (energizing input-quantity): 3nekTpuyeckas BenuyMHa, Bbl3blBaloLWas
oTknoveHne ABOT B 3aaaHHbIX YCNOBUAX.

MpuMedaHue — K TakuMm YCroBUSAM MOXKET OTHOCWTBLCSA, Hanpumep, obecnedyeHne anekTponuTaHsa HEKOTOPLIX
BCroMoraternbHbIX 3N1IeMEHTOB.

[IEC 60050-442:1998, 442-05-58]

B.2.2.3 Tok yteukm I, (residual current): [leicTyioliee 3Ha4eHWe BEKTOPHOWM CyMMbl TOKOB, NpOTEKAIOLMX B
nepeuyHou Lenn ABOT.

[IEC 60050-442:1998, 442-05-19]

B.2.2.4 oTknro4arwWwmn ToK yTedku (residual operating current): 3Ha4YeHWe TOKa YTEYKW, BbI3bIBAIOLLEIO OTKYE-
Hve ABOT B 3apaHHbIX yCNOBUAX KCMnyaTauum.

[IEC 60050-442:1998, 442-05-20]

B.2.2.5 HeoTKnr4awowWwmhi ToK yTeuku (residual non-operating current): 3HadeHWe ToKa YTEYKM, MPU KOTOPOM W
Huxe kotoporo ABOT B 3agaHHbIX YCNIOBUAX HE OTKIIOHAETCA.

[IEC 60050-442:1998, 442-05-21]

B.2.3 OnpeaeneHus, oTHocAwWMecs K paboTe ¢ pasnuyHbiMu yHKUMAMU ABOT

B.2.3.1 aBTOMarn4yeckui BhbIKNKYaTeNb CO BCTPOEHHOW 3alWlUTON, yrpaBnAeMon Tokom yteuku; ABOT (cir-
cuit-breaker incorporating residual currenr protection): Beikntouwatens (cm. 2.1), npegHasHa4YeHHbIA ANs pa3MblKaHUsa KOH-
TakTOB B TOM CMy4ae, Korga 3Ha4eHUe TOKa YyTeYKM JOCTUraeT 3a4aHHOW BENWYKUHLI B ONPEedEneHHbIX YCIOBUSAX.

B.2.3.2 ABOT, dyHKUMOHaNLHO He 3aBUCALLME OT HanpsiXXeHUA McTovyHMKa nutaHua (CBR functionally inde-
pendent of line voltage): ABOT, ans KoTopbix oyHKLMKM 0BHapYKeHUs, CpaBHEHUS W OTKNKOYeHUs (cM. B.2.3.6) He 3aBuUCAT
OT HanpsKEHUA UCTOYHUKA NUTaHWS.

B.2.3.3 ABOT, dyHKUMOHANbLHO 3aBUCALLME OT HanpskeHUs UctovyHuka nutanua (CBR functionally depen-
dent of line voltage): ABOT, ana koTopblX hyHKUMK 0BHapYXeHWs, cpaBHeHNs W OTKoYeHusa (cm. B.2.3.6) zaBucar ot
HaMpsXKEHUSA UCTOYHUKA NUTAHUA.

MpumeyaHune — NogpasymeBaercsd, YTO HaNpaAXeHWe UCTOYHKWKA NUTaHnA npuknageiBaetca kK ABOT ansa o6Ha-
PYXKEHWUS, CPaBHEHWUS UMK OTKMKYEHUS.

B.2.3.4 obHapyxeHue (detection): PyHKUKA, cocToALaa B 0BHapYXeHUM TOKa YyTEYKN.

MpumMmeyvaHue — [aHHasa YHKLUA MOXKET BbINOMNHEHa, HAaNpUMep, TPaHCoPMaTOpOM U UHTErpUPYET BEKTOp-
HOEe CYMMMPOBaHMWE TOKOB.

[IEC 60050-442:1998, 442-05-24]

B.2.3.5 cpaBHeHue (evaluation): ®yHkuMsa, obecnedmBaloLLan BO3MOXHOCTE cpabaTeiBaHusa ABOT B Tom cnyyae,
Korga obHapyXeHHbIN TOK yTe4Ku NpeBbillaeT 3apaHee YCTaHOBMNEHHOE 3Ha4YeHve B onpeaeneHHbIX 3a4aHHbIX YCroBUsaX.

[IEC 60050-442:1998, 442-05-25]

B.2.3.6 oTknwoueHue (interruption): ®yHKUWA, COCTOALLAA U3 aBTOMATUYECKOrO NPUBEAEHUS MaBHbLIX KOHTAaKTOB
ABOT 13 3aMKHYTOro NONOXeHWA B pa3oMKHYTOe, NpW 3TOM MNpepbiBas TOK, NPOXOAALLMA Yepes HUX.

[IEC 60050-442:1998, 442-05-26]

B.2.3.7 npegennHoe BpeMA HeoTKNKYeHUA (limiting non-actuating time): MakcumanbHbBIA NPOMEKYTOK BpEMEHH,
B TeyeHue KoToporo Yyepe3 ABOT MOXHO nponyckaTb TOK YTeYKW, NPeBbILaLWNA HOMUHAMNbHbBIA HEOTKMHOMaIOLWMWA TOK
YTEYKM, HE Bbi3blBas oTkMoveHmns ABOT.

[IEC 60050-442:1998, 442-05-23]

B.2.3.8 ABOT czagepxkoun BpemeHu (time-delay CBR): ABOT, cneumansHo npeaHasHaveHHble Ans obecneyeHns
3apaHee 3a4aHHOro NPedenbHOro BpEMEHW HEOTKIIOYEHWS, COOTBETCTBYIOWETO AAHHOMY 3HAYEHUIO TOKA YTEYUKH.

MpumevaHune — ABOT c 3agepxKoi BpeMeHW MOXeT ObiTb UNK He BbITb ¢ 06paTHO3aBUCUMON XapakTepucTu-
KOW MO BPEMEHUM/TOKY.

[IEC 60050-442:1998, 442-05-05]
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B.2.3.9 ABOT c Bo3BpawaeMbiM B UCXOAHOEe MNOMOXEeHWe YCTPOWMCTBOM ToKa yTedku (reset-CBR): ABOT
C YCTPOWACTBOM TOKa YTEYKW, KOTOpPOE [And BOCCTAHOBMEHWS CNOCOBHOCTM OnepuvpoBaHWsa MNpU  BO3HWUKHOBEHWW
avdpdbepeHuManbHoro Toka OOMKHO ObiTe NpegHaMepeHHO BO3BpalleHO B MCXOQHOEe MOMNOMEeHWe CpeacTBamu,
OTNV4ALWMUMUCA OT OPraHoB ynNpaeneHus.

[I[EC 60050-442:1998, 442-05-10]

B.2.3.10 ycTpouncTBO 3KcnnyaTtayuoHHOro KoHTpons (test device): YcTpoicTBO, MMUTUPYIOLLEE aBapPUAHLINA TOK
yTeukM ana nposepkn pabotocnocobHoctn ABOT.

B.2.4 OnpepeneHns, oTHOCALYMECA K 3HAYEHUAM M AMana3oHaMm NoABOAUMBIX BENMUYNH

B.2.4.1 npegenbHoe 3Ha4YeHWe TOKAa HEOTKIHYEHWUA B cny4vae ogHodpa3zHoW Harpys3km (limiting value of the
non-operating over-current in the case of single-phase load): MakcumansHoe 3Ha4eHWe ToKa, KOTOPLIA B OTCYTCTBME TOKa
yTe4Kn MOKeT npotekaTs Yepe3d ABOT (HesaBucyvMO OT KONWYECTBa NOMIOCOB), HE Bbl3biBas €ro OTKIMHOYEHU.

MpumeyaHune — Cm. B.7.2.7.

B.2.4.2 npegenbHoe 3Ha4eHWe TOKa HEOTKMIOYEHWSA B crnyvyae cUMMeTpudHoW Harpy3ku (limiting value of
the non-operating current in the case of a balanced load): MakcumansHoe 3HauyeHWe TOKa, KOTOPbIA NPY OTCYTCTBUM
NOBPEXAEHMA KOpMNyca Unu 3a3eMneHns MOoXeT NPOXoAuTb B Lenu KoHTponupyemoro ABOT ¢ CUMMETPUYHOI Harpy3Kom
(c nobbIM KONMYECTBOM NOMKOCOB), HE Bbi3biBasA ero cpabaTbiBaHuA.

B.2.4.3 cnocoBHOCTL BKMHYEHNUA M OTKNKYEHUA TOKA YTEUYKU B YCNOBUAX KOPOTKOro 3ambiKaHuA (residual
short-circuit making and breaking capacity): 3HauyeHue nepemMeHHON COCTaBnNAOLWER OXKMOAEMOro TOKa YTEYKM B YCITOBUAX
KOPOTKOTO 3aMblkaHusa, kotopblid ABOT cnocobeH Bkmio4aTth, NponyckaTe B TeYeHWe CBOEro BPeMEeHW OTKMHYEHUS M
OTKNIOYATE NPU 3a0aHHbLIX YCNOBUAX 3KCNNyaTauumn 1 NnoBeaeHus.

B.3 Knaccudmkauus

B.3.1 MNo meTogy ynpasneHus dyHKUMEN TOKA YTEUKH

B.3.1.1 ABOT, chyHKUMOHAMNBHO He 3aBUCALLME OT HanpsXeHWs UCTOMHUKA NuTaHud (cM. B.2.3.2).

B.3.1.2 ABOT, chyHKUMOHaANbLHO 3aBUCALLME OT HANPSHKEHNA UCTOYHKUKA nuTanua (cm. B.2.3.3 n B.7.2.11).
B.3.1.2.1 OTknmovatoLlLmMecs aBTOMaTUYECKN NPY OTKa3e UCTOYHUKA NUTaHWUSA C 3afepKKOW BpeMeHu unun 6e3 Hee.
B.3.1.2.2 He oTKnovawwmecs aBTOMaTMYECKM NPY 0TKA3e NCTOYHUKE NMUTaHWs.

MpwumeuyaHune— Knaccudukauna B aTom nognyHkte Bkrmtodaet ABOT, koTopble He MoryT cpabaTeiBaTh aBTOMa-
TUYEeCKM, KOTAa He CYLLeCTBYeT ONacHOW CUTyaumu.

B.3.2 Knaccudumkaumsa no BO3MOXKHOCTU peryrnupoBaHus TOKa YTeuKku

B.3.2.1 ABOT Heperynupyemeble

B.3.2.2 ABOT, perynupyemekie ¢ HECKONbKUMKX ycTaBkaMmy pabodero Toka ytedku (cM. npumedanve B.4.1.1.1)

ABOT MOXeT MMEeTb HECKOMbLKO YCTABOK NMMB0 YCTaBKM C AWCKPETHLIM PETrYNMPOBaHWEM UMK C NMAaBHbLIM PErynmpo-
BaHUEM YCTABKM.

B.3.3 Knaccucukauma no sagepxke BpeMeHU OTKIMHOYEHUA TOKA YTEUYKKN

B.3.3.1 ABOT 6e3 3agep:ku BpeMeHn

B.3.3.2 ABOT c 3agepxkoi BpeMeHn (cm. B.2.3.8)

B.3.3.2.1 ABOT c Heperynvpyemoli 3a0epKKOi BpeMeHU

B.3.3.2.2 ABOT c perynupyemoin 3aepKoi BpeMeH!

ABOT MOXET UMeTb HECKOMBKO HAcTpoek pabodero Toka yTeuku nubo yCTaBkU C AWCKPETHBIM PErYNMPOBaHUEM
UINK C NNaBHbIM PErYNMPOBaHNEM.

B.3.4 Knaccudwmkauus B 3aBUCUMOCTMU OT NOBeAEeHUA NOCTOAHHOW COCTaBNAKOLWEN

B.3.4.1 ABOT tuna AC (cm. B.4.4.1)

B.3.4.2 ABOT tuna A (cm. B.4.4.2)

B.4 Xapaktepuctukn ABOT B 4acTu hyHKUMKM TOKa YTEYKHU

B.4.1 HomuHanbHbIe 3Ha4YeHUA

B.4.1.1 Homu1HanbHbIA OTKNKOYAKOLLMIA TOK YTEUKW [, |

OencTBylollee 3Ha4YeHWe CUHYyCOMOANbHOrO OTKMYalwero Toka ytedks (cm. B.2.2.4), ykaszanHoe ans ABOT
narotosutenem, npu kotopom ABOT gormkeH OTKNOYaTbCA B 3a4aHHbIX YCNOBUAX.

Mpumeyanune— [Onaperynupyemblx ABOT oTknoyaowmin Tok yTeukn Hanbonbluen ycTaBkn crnyunt ansa obo-
3HaYeHus ero HoMWHana. HecmMoTps Ha 3TO cnegyeT PyKOBOACTBOBATLCH MOMNOXKEHMAMW pasgena B.5, kacarowwmmucs
MapKUPOBKN.

B.4.1.2 HomuHanbHeIA HEOTKIMIOHAIOLNIA TOK YTEUKN [, o
HencTeytollee 3HadeHWe CUMHYCOWOANbLHOTO HEeOTKMKYaloWero Toka ytedkn (cMm. B.2.2.5), ykazanHoe ons ABOT
narotoButenem, npu kotopom ABOT He JomKeH OTKMHYaTLCS B 3aaHHbIX YCNOBUSIX.
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B.4.1.3 HomunHanbHas BKM4YawLlas v OTKNKYaKLwas CrnocoBHOCTU MPW TOKe YTEYKM B YCIMOBUAX KOPOTKOrO
3amblkaHns 7,

[elicTBylollee 3HavyeHUWe MepPeMEeHHOW COCTaBNANLWER oxMaaemMoro Toka ytedku (cMm. B.2.4.3), ykazaHHoe aons
ABOT warotoButenem, kotopoe ABOT MOXET BKMOYATL, MPOBOAMTL M OTKMNIOYATb B 3a4aHHbIX YCIOBUSX.

B.4.2 MNpegnoytuTtenbHbie U NpegenbHbie 3HaYeHUA

B.4.2.1 MNpegnoytnTenbHbIE 3HA4EHNA HOMUHANBHOTO OTKITIOYAIOLWEro TOKa yTeukn [,

[MpeanoyTMTEnbHBIMW 3HAYEHUSMM HOMWHANBHOTO OTKMIDYAaKLWero Toka yredkn asnatTca: 0,006; 0,01; 0,03; 0,1;
0,3;0,5;1; 3;10; 30 A.

MoryT noTpeboBaTbcst Bonee BbICOKUE 3HAYEHUS.

3HaveHve [, MOXeT ObiTb BbIPAKEHO B MPOLIEHTAX OT HOMUHATMBHOTO TOKA.

B.4.2.2 MuHUManeHoe 3Ha4eHWe HOMUHAMNbHOTO HEOTKIKOUAIOLLETO TOKa YTEUKW 1, o

MWHUManbHbIM 3HaYEHUEM HOMUHANBHOTO HEOTKIKYaKLLEro ToKa yTedkn Asnaetca 0.5 1, .

B.4.2.3 lMpegenbHoe 3Ha4yeHMe HeOTKMHYarLLEero Toka npu ogHoga3Hon Harpyske

[MpenencHoe 3HadYeHWe HeOoTKIYaKLLEero Toka npuM oAHOMA3HOW Harpyske OOIMKHO COOTBETCTBOBaTb Tpebo-
BaHusm B.7.2.7.

B.4.2.4 Pabouyme xapaKkTepuCTUKK

B.4.2.4.1 ABOT 6e3 3agepxk1 BpeEMeHU

Pabouan xapaktepuctuka ABOT 6e3 3agepku BpemeHu npuBedeHa B Tabnuvue B.1.

Tabnuua B.1— Pabouyan xapaktepuctuka ABOT Be3 3agepxku BpeMeH!

Tok yTeuku L 20 5 12 101,,”

MakcumaneHoe BpeMa OTKMIOHYEHUS, C 0,30 0,15 0,04 0,04

a) na ABOT ¢ I\, = 30 MA B ka4ecTBe anbTepHaTuBbl K 5 [, . MOXHO NpuMeHsTe Tok 0,25 mA.

b) 0,5 A, ecnuv Tok 0,25 A UCMONB30BaH No cHocke?).

ABOT, umetowime 1, < 30 MA, DOSTKHbI BbITb BE3 3a4EPKKM BPEMEHN.

B.4.2.4.2 ABOT c 3agepkoil BpeMeHu

B.4.2.4.2.1 MNpegenbHoe BpeMs HeoTKMNYeHus (cMm. B.2.3.7)

Ona ABOT c sapgepKoi BpemeHW NpeaenbHoe BPpema HeOTKIYEeHNst OTHeCeHo K 2 1, 1 [OMKHO BbiTb ykasaHo
WN3rOTOBUTENEM.

MuH1ManeHoe NpeaensHoe Bpems HeoTknoueHus npu 2 1, coctaenset 0,06 c.

MpeanoytnTenbHLIMM 3HAYEHUAMI NPEAENBHOTO BPEMEHW HEOTKMoYeHns npu 2 1, asnaoTea: 0,06; 0,1; 0,2; 0,3;
0,4;0,5; 1c.

B.4.2.4.2.2 Pabouas xapakrepucTuka

Ons ABOT, wumelowmx npeaencHoe Bpema HeoTkntodeHus Gonee 0,06 ¢, M3roToBUTENb [OOMKEH YKa3aTb
MaKkcUMarnbsHoe BpemMs oTkmoHeHna npu f, ., 21,51, n1017, .

Ona ABOT, npeaenebHoe BpeMs HEOTKIKYEHWsA KoTopbix coctaBnsaeT 0,06 ¢, pabovada xapaktepuctuka npueegeHa
B Tabnuue B.2.

Tabnuua B.2—Pabouasxapaktepuctuka ABOT c3agepxkoil BpEMEHU, UMEHLLIErO NPeAenbHOE BPEMS HEOTKITIYEHWSA
0,06 ¢

Tok yTeuku L 2l 51, 101,,

MakcumanbHoe BpeMs OTKIIO4YEHUs, C 0,50 0,20 0,15 0,15

Ecnn ABOT umeeT oBpaTHO3aBUCUMYHO XapaKTepUCTUKY MO BpeMeHW/TOKY, TO W3roTOBWUTENbL OOMMKeH yKasaTb
XapaKTepUCTUKY MO TOKY YTEYKU/BPEMEHWN OTKIMIOHYEHWS.

B.4.3 3Ha4yeHMe HOMUHaNbLHOW OTKITIOYaKoLLe CNOCOBHOCTM TOKA YTEYKM B YCIOBUAIX KOPOTKOro 3aMbIKaHWUA

MWHUManNbHOE 3Ha4eHWe [, COCTaBNAET 25 % OT [, .

Bonee BbICOKME 3HAYEHWUS MOTYT ObITh MPOBEPEHbLI U yKa3aHbl M3rOTOBUTENEM.

B.4.4 Pabouyue xapakTepMCTUKKN B cryyae 3aMbIKaHWA Ha 3eMITH0 MPU Harnu4ivMu UNu oTCYTCTBUM NOCTOSIHHOM
COCTaBNAOLLEN

B.4.4.1 ABOT Ttuna AC

ABOT, koTopein obecneynBaeT OTKMKYEHUE MPU CUHYCOWMZAArNbHBLIX MEPEMEHHbIX TOKaX YTEYKM B OTCYTCTBUE
MOCTOAHHOW COCTaBMSILLEN, BHE3AMHO NOABMSIOLWLWNXCA UMM MEeONeHHO HApacTalLLMX.

B.4.4.2 ABOT Ttuna A

ABOT, koTopblii obecnedynBaeT OTKMIYEHWE NPU CUHYCOMOANBHBIX NEPEMEHHBIX TOKax YTEYKU B NPUCYTCTBUM 3a-
OaHHBIX MYNbCUPYHOLLMX MOCTOAHHBIX COCTABMAOLNX, BHE3AMHO NOABMNAKLNXCA UMW MEANEHHO HapacTakLwuX.
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B.5 MapkupoBka

Kaxgbin ABOT gomkeH UMeTb CTOWKYID MapKUPOBKY.

a) B pononHeHuve kK MapkupoBke, npuBeaeHHon B 5.2, Ha BcTpoeHHbix ABOT (cm. B.1.1) aomkHel BbITe MapkMpoBaHkbI
M YeTKO BUAWMbI B YCTAHOBMEHHOM MNOMOXEHWW annapaTa crneyLiue AaHHbIe:

- HOMUHATBHBIA OTKITHOYAOWMIA TOK YTEYUKM 1, ;

- YCTaBKM OTKITOYAIOWErO TOKA YTEMKW, MPY UX HANU4uu;

- NpeaenbHOE Bpemsa HeoTknodeHua npu 2 [, ana ABOT c 3afiepKoi BpeMeHW — CUMBOMNOM At, 3a KOTOPbIM
crnedyeT 3Ha4eHWe npedenbHOro BpeMeHW HEOTKMIOYEHNS, BEIpaXKEHHOE B MUMMMCEKYHAAX, UMW, ecnin NpedeneHoe Bpems

HeoTkno4eHusa coctaensaeT 0,06 ¢, — cumBonom S

- opraH ynpaefeHus YCTPOWCTBa aKCNyaTalMoHHOro KOHTpons, rae Heobxoanmo, Bykeon « T» (cm. Takke B.7.2.6);
- paboyas xapakTepucTUKa B Cryyae TOKOB YTEYKU B NMPUCYTCTBMM UMK B OTCYTCTBME NMOCTOAHHON COCTaBMNSAHLLENA:

- anst ABOT tuna AC — cuMBOMoM | "

- ans ABOT tuna A — cMMBONOM Ef\

b) JomkHbl ObiTe MAapKMpPOBaHbl Ha YCTPOWCTBE TOKA YTEYKM M YETKO BUOWMbI B YCTAHOBNEHHOM MOMOXEHWW
crnegylowne gaHHble:

- HOMUWHanNbLHOE HaMpPsKEHNE, ECNY OHO OTNIMYAETCA OT HOMUHANBHOMO HANPSKEHWUA aBTOMATUYECKOrO BLIKITKOYaTENS;

- 3HaYeHue (MM gruana3oH 3Ha4YeH iA) HOMMHAaNbLHOW YacTOTbl, eCMNM OTNIMYAETCA OT yKa3aHHON AN aBTOMatu4ecKoro
BbIKMOYaTENS;

- yKkasaHue o Tom, yto I < ... A (roe IAn — MaKCUMarnbHbIA HOMUHAIbHbLIA TOK aBTOMaTUYECKOro BbiKNoYaTens, ¢
KOTOPbIM MOXET COeOQWHATLCS YCTPONCTBO TOKA YTEYKM);

- HOMUHATbHbBIA OTKITHOYAIOWMIA TOK YTEYUKN 1, ;

- YCTaBKW OTKIOYAIOLLEro TOKa YTEeKM, rae MMEKTCS:

- NpefernsHoe BpeMs HEOTKMHYEHUS, KaK YKa3aHo B NepeyncneHunn a);

- OpraH ynpaeneHusa yCTPOMCTBOM 3KCMNMyaTaLnMOHHOIO KOHTPOIA, KaK YKa3aHo B NepeYmncneHun a);

- paboyasa xapakTepuCTMKa B CNyYae TOKOB YTEYKM B MPUCYTCTBMW UMW OTCYTCTBME MOCTOAHHOM COCTaBMAILLEN,
KaKk yKasaHo B NepedvcneHnu a);

- paboyas xapaKTepucTuka B Criydae TOKOB YTEYKW MPWM HaNUM4YMK WIKM OTCYTCTBUE COCTaBMNAOLLENA MOCTOAHHOIO
TOKa:

S
- anst ABOT Tmna A — CUMBONOM | ™™ |

NS

- ans ABOT tuna AC — cumMBonom

c) HomkHbl BbiTb MapKUMPOBaHbLI HA YCTPOWCTBE TOKa YTEYKM WU YeTKO BUAMMEI nocrne cOopku ¢ aBTOMaTUYecKUM
BbIKINIOYaTENEM Cneaylolme AaHHble:

- HAMMEHOBaHWe U3rOTOBUTENS UMM TOProBasa MapkKa;

- obo3Ha4eHWe TUNa N CepUMRHBIA HOMEP;

- 06o3HaYeHne aBTomaTUyecKkoro(1x) Belknodatens(en), ¢ KOTOpbIM(KM) MOXET DbiTb COEAWHEHO YCTPOWCTBO TOKA
YTEYUKW, eCnn HenpasunbHaa cbopka (koTopas morna bel caenate 3awmTy HeaddeKTUBHOM) He UCKMIOYeHa KOHCTPYKTUBHO,

- [EC 60947-2;

- COOTBETCTBME MPWM WCNONBb30BAHWM TOMbKO C TpexdasHblM WCTOMHWMKOM MWTaHws, kotopas o06o3HadveHa

CHMMBOITOM

d) OomkHel BbITe MapkupoBaHbl Ha eguHom ABOT vnu ycTpoWCcTBE TOKA YTEYKW, B 3aBUCMMOCTM OT NPUMEHEHUS,
UN NpeAcTaBneHbl B AOKYMEHTaUUU U3roTOBMTENA crieayowe gaHHble:
- HOMUHanbHaA BKIHOYaKWasa M OTKNKYaLWan crnocobHOCTK NPKU TOKE YTEYKU B YCIOBMAX KOPOTKOrO 3aMblkaHUs
ecnu oHa Gonee 25 % ot [, (cm. B.4.3);
- CXemMa coeauHeHUd, BKoYaa coeUHEeHUa UCNbITaTenbHON Lenu, U, ecnv HeobxoaumMo, coequHeHnsa ceTu ang
ABOT, 3aBUCALLMX OT HANPSXXEHWUA UCTOMHUKA NUTaHWS,;
- 3Ha4YeHNe HOMMHANLHOrO HEOTKIIOYAIOWErO TOKa yTeukn [, ., ecnn bonee yem 0,5 1, .
e) Crnenylolme aaHHbIe AOMKHBI ObITh NpeacTaBneHsl B JOKYMEHTALMM N3rOTOBUTENSA:
- COOTBETCTBUE AN5 NPUMEHEHWSA:
- TONBKO B TpexchazHbIX CUCTEMAX;
- B TpexdasHblx 1 ofAHOMAa3HbIX cucTemax.

lI.i'.m’

B.6 HopmanbHble ycnoBuA aKkcnnyaTtauyMy, MOHTaxa v TPaHCNOPTUPOBaHUA
B cootBeTcTBUM C pazgenom 6.
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B.7 TpeboBaHMA K KOHCTPYKUMK M paboTOCNOCOBHOCTH

B.7.1 TpeboBaHMA K KOHCTPYKUWUKN

[ormkHa BbITb UCKM0YEHa BO3MOXHOCTb M3MeHeHWs paboyeit xapaktepuctukn ABOT, kpome crnocoba, cnelunansHo
npegHasHa4eHHOro AN PerynipoBKM HOMUHANLHOMO OTKITHHAIILLENO TOKA YTEYKM UMW YCTaBKN 3a4epXKKN BPEMEHMN.

ABOT, cocToAlMiA U3 aBTOMATUYECKOTO BbIKITIOYATENS, OOIMKEH UMETh TaKyK KOHCTPYKLUMIO, YTODbI:

- B COEQVHWUTENbHYK CMCTEMY YCTPOMCTBA TOKA YTEYKW C aBTOMATUYECKMM BbIKIHOHATENEM He Obinv BKITHOYEHDI
MEeXaHWYECKME U/UNKN 3NEKTPUYECKNE COEAMHEHMWSA, KOTOPLIE MOTYT OKa3aTh OTPULLATENBHOE BO3OENCTBME HA MOHTaX UMK
HaHecTu Bped notpeburtento;

- NPUCOEOMHEHVE YCTPOWNCTBA TOKA YTEYKM HE OKasarno OTPUUaTENbHOro BO3LEWCTBUS Ha HOpMarnbHylo paboTy n
XapaKTepucTVK1 aBTOMaTUYECKOrO BbIKIIOYATENS;

- YCTPOWCTBO TOKa YTEYKW HE MogLepXvBano ANUMTENbHOro NoBpeXAeHWs, obyCnoBrneHHOro ToKkaMu KOPOTKOro
3aMblKaHWA BO BPEMS UCMbITATENBHBIX LIMKITOB.

B.7.2 Tpe6oBaHua k paboTocnocoGHOCTH

B.7.2.1 [JencTere npu TOKe yTeYKN

ABOT pormkeH aBTOMaTU4eCKM OTKIMHYMTECS NOA ASUCTBUEM MoBOro ToKa yTEeYKM Ha 3EMIK0 UMW TOKa 3aMbIKaHUA
Ha 3eMIt0, PaBHOIO UMW NPEBbILLALEr0 HOMUHANBHBIA OTKMIOYAIOLWMIA TOK YTEYKM B TEHEHWE BPEMEHW, NMPEBbLILIALIEM
BpEeMS HEOTKITHYEHNS.

CpabatbiBaHune ABOT pomkHO yooBneTBOpATbL TpeboBaHWaAM Mo BpeMeHM, ykaszaHHbiM B B.4.2.4. CooTBeTcTBME
npoBepsoT UchbiTaHnem no B.8.1.1.

B.7.2.2 HomuHanbHaa BkNoYawLwas v OTKMYalWwas cnocobHOCTU MPU TOKE YTEYKM B YCINOBUAX KOPOTKOTO
3aMblkaHns 1,

ABOT pomxeH cooTBeTCTBOBAaThb TPEOOBAHWAM K MCNbITAHMIO0, NpMBeaeHHbIM B B.8.10.

B.7.2.3 PabortocnocobHocTb

ABOT pgomxeH yaooBrneTBOpPATE MCNbITaHWsaM rno B.8.1.1.1.

B.7.2.4 BosgeicTBye ycnoBuIA OKpYXKatoLen cpeapl

ABOT pomxeH pabotaTb yooOBNETBOPUTENBHO, MPUHMMAaa BO BHMMaHue BO3AEWCTBME YCNOBWIA OKpYyKaloLlen
cpeabl. COOTBETCTBME NPOBEPSIOT NyTEM NPOBeAeHUA ncnbiTaHus no B.8.11.

B.7.2.5 3nekTpuyeckad npo4HOCTbL M30NALMU

ABOT pomxHbl BelgepXuBaTth UcneiTaHus rno B.8.3.

B.7.2.6 YcTpoWcTBO aKCnnyaTalMoHHOrO KOHTPONA

ABOQOT, npegHa3HadyeHHble ANA 3aWWUThl OT NOPaXKeHUs IMNEKTPUYECKUM TOKOM, ACMKHbI BbiTe cHabxeHbl ycTpon-
CTBOM 23KCMyaTalMOHHOIO KOHTPONS, MMUTUPYIOLLUM MPOXOXOEHWE TOKa YTEYKM Yeped YCTPOUCTBO ero obHapykeHus
ansa obecneyeHus nepuognyeckoro kKoHTponsi pabotocnocobHocT ABOT.

YCTpOWCTBO 3KCNNyaTaLMoOHHOTO KOHTPONSA AOMKHO YA0OBNETBOPATL UCNbITaHuam no B.8.4.

Ha 3almnTHLIA NPOBOAHMK, MPU €ro HanM4ymMu, He AOIMKHO NOAaBaThCH HanpshkeHue npu paboTe YCTPOWCTBA 3KC-
nnyarauMoHHOIrO KOHTpONS.

He 0omkHO BbITe BO3MOXHLIM MUTAHWE B 3aLUULLAEMOI LIEMW NPU UCNONL30BaHWW YCTPOMUCTBA 3KCNTyaTaLlMOHHOIO
KOHTpons, korda ABOT HaxoguTcs B OTKIHOYEHHOM MOMOMEHWU.

YCTPOWCTBO 3KCMMyaTaLMOHHOTO KOHTPOMS HE [AOMMKHO ObiTb €OMHCTBEHHbIM CPEACTBOM, OCYLLIECTBMSKLLIMM
onepauuto OTKMKYEHNS, U He NpeaHasHayYeHo AN UCNonb30BaHusA B 9TOW OyHKLWK.

OpraH ynpaBreHna yCTPOWCTBOM 3KCMyaTauMOHHOrO KOHTpoNns AormkeH ObiTe MapkupoBaH OykBon «T». OH
OormKeH BbITh NPeanoYTUTENBHO CBETINONO LBETa, HO HE KPAaCHOro U HE 3eneHoro.

MpuMeyaHWe — YCTPOWCTBO 3KCMMyaTaUMOHHOTO KOHTPONS NpeaHasHa4eHo TOMbKO Ans NPoBepKW yHKLMA
OTKITHOYEHWS], HO HE 3HAYEHWI, MPU KOTOPbIX OCYLLECTBNSETCH 3Ta (DYHKLUWS, T. €. HOMUHAMBHOMO OTKITIOYEHWS TOKa YTEHKM
1 BpeMEHI OTKMHOHEHMNS.

B.7.2.7 lNpegenbHoe 3Ha4YeHWe HEOTKNKYAKLWEro Toka npu ogHogasHon Harpyske

ABOT pomxHe! BelAepkuBaTh 6e3 oTKNIoYeHWa HaMMeHbLLEee U3 ABYX 3HAYEHUW CBEpPXTOKA:

8L An’

- 80 % MakcumarnbHOW yCTaBKY pacuenuTens ToKa KOPOTKOro 3aMblKaHus.

CooTBeTcTBME NPOBEPSOT NyTeM NpoBefeHns UcnbiTaHus no B.8.5.

OpHako aTo ucnbiTaHue He siBnseTces oba3ateneHbiM Ans ABOT kaTeropuu cenekTMBHOCTU B, Tak Kak cooTBeTCTBME
TpeboBaHWAM 4aHHOro NOAMNYHKTa NPOBEPSAIOT BO BPEMS LiMKNa UCnbiTaHuiA |V (Mnu KOMBMHMPOBaHHOTO LMKNa UCMNbITaHWIA).

M punMe4vYaHUeEe — WcneiTaHua npu MHOFOCb‘aSHbIX YPaBHOBELIEHHBIX HArpyakax He ABNAKTCA obg3aTentHbIMU,
TaK KakK CHUTAKT, 4TO Ha HUX pacnpoCTpaHAKTCA TpeﬁOBaHVIH HacToALlero nyHKTa.

B.7.2.8 Ycrtonumeocte ABOT Kk HexenaTenbHOMY OTKMKOYEHWMHO BCMNEACTBME WMMYNbCOB TOKOB, BbI3BAHHLIX
MMMYNBCHBIMW HaNPsSHKeHUAMI

B.7.2.8.1 YcTOM4MBOCTL K HEXENATENbHOMY OTKIMHOYEHMIO NPWY BO3HUKHOBEHWW €MKOCTHOW CETEBOW Harpys3ku

ABOT pOomkHb! BelAepKUBaThL UCMbITaHKe no B.8.6.2.
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B.7.2.8.2 YCTOMYMBOCTb K HEXEenaTenbHOMY OTKMIOYEHWIO B Crlyvae UckpeHus 6e3 nocneayowero Toka

ABOT pomiHbl BblOEpXMBATb UCNbITaHKe no B.8.6.3.

B.7.2.9 MNoeegenne ABOT Tuna A B cnyyae ToKa 3aMbiKaHWs Ha 3eMINK0, COAepKaLLero NoCTOAHHYK COCTaBNSAOLLYH

B cnyyae TOKa 3ambikaHWs Ha 3eMINK0, COAEePXallero nocTosHHYK cocTaenswowyo, ABOT gomkeH ObiTb
paboTocrnocoGHLIM NPU 3HAYEHUSX MakCUMansHOro BpeMeHU OTKIIOYEHUA, yKasaHHbIX B Tabnuuax B.1 n B.2, uyto 6onee
COOTBETCTBYET, 0QHAKO YKa3aHHbIe 3Ha4YeHUs UCTLITATENBHOMO TOKA AOMKHLI ObITh yBENMYEHBI HA KO3 MULMEHT:

- 1,4 — ona ABOT, umetolmx [An >0,015A;

- 2 — ana ABOT, umetowmx [, < 0,015 A (unu 0,03 A, 6epyT Gonbluee 3Ha4veHHe).

CooTBeTCTBME NPOBEPSIOT UCMbITaHUeM Mo B.8.7.

B.7.2.10 Ycnoeus patoTel ABOT c Bo3BpallaemMbiM B paboyee NonoxeHue yCTPONCTBOM TOKA YTEYKU

He gomxHo 6bITE BO3MOXHEIM NOBTOPHOE BKNtoveHre ABOT, nMeroLwmx yCTpoNCTBO TOKA yTEYKW C BO3BpALLEHUEM
B pabodee nonoxeHue (cm. B.2.3.9), nocne oTkNYeHUs nog OeNCTBMEM TOKA YTEYKM, ECNU OHWU He Bbiny BO3BpaLLeHbl B
WCXOOHOE MONoXeHUe.

CooTBeTCTBME NPOBEPAIOT B NpoLlecce nucneitaHna no 8.3.3.4.4 cornacHo B.8.1.1.1.

B.7.2.11 JononHuTtenbHele TpeboBaHua kK ABOT, doyHKUMOHANBHO 3aBUCALLMM OT HANpPsRKEHUA UCTOMHUKA NUTaHWA

ABOT, dyHKUMOHANBHO 3@BUCALUME OT HaNPSKEHWH WCTOYHMKA NWUTaHWA, OOMKHbI OTKMOYATbes npyu Mobom
3Ha4YeHUMN HanNpPsKeHUA UCTOYHKMKA NUTaHua mexay 0,85 1 1,1 ero HOMMHaNLHOrO 3HaYeHWs.

CooTBeTCTBUE MPOBEPAIOT NyTEM NPOBeAEHUs UCMbITaHuA no B.8.2.3.

Ecnm ABOT paccuuTtaH bonee 4em Ha 0AHY HOMUHAaNbHYK YacTOTy UMW AMana3oH HOMUHAaNbHbLIX 4acTOT, TO OH A0M-
XeH cpabaTtbiBaTb B COOTBETCTBMM C AaHHBIM NOANYHKTOM Npu Beex yactotax. CooTBETCTBME MPOBEPSIOT NPOBEOEHNEM
ucnoltaHui no B.8.2 n B.8.4.

CornacHo knaccudukauumn ABOT, pyHKUMOHANBHO 3aBUCSLLME OT HaNpsiKeHUs MCTOMHWKA NUTaHWs, AOM¥KHbI COOT-
BETCTBOBaTbL TpeboBaHWAM, yKka3aHHbIM B Tabnuue B.3.

Tatnuya B.3 — TpeboraHus K ABOT, hyHKUMOHANEHO 3aBUCALLMM OT HanpsKeHWs MCTOYHMKA NTaHUSA

Knaccudmkauus ABOT no 8.3.1 [NoBegeHwe npu oTkase UCTOYHMKA NUTaHus
ABTOMaTUYECKM OTKMNKYaKLWMUECH Bes 3anepxkv BpemeHu OTknioveHve 6e3 3agepXKu BpeEMEHU No
npy OTKaze WCTOYHMKA MUTaHWUA B.8.8.3, nepeuncneHue a)
(B.3.1.2.1) = -
C 3agepxkon BpeMeHu OTKNOMeHVe C 330epKKOW BpeMeHW Mo
B.8.8.3, nepeuuncnenue b)
He oTkniovaowmeca aBTOMaTMYECKM MpM  OTKAs3e WCTOYHMKA OTkntoveHve no B.8.9
NUTaHWA, HO CMNoCoDHbIE K OTKIMIOYEHWK B Cry4ae BO3HWKHOBEHWSA
onacHoW cutyauum (B.3.1.2.2)

B.7.3 dnekTpomarHuTHasi COBMeCTUMOCTL

B cootBeTcTBUM C TpeBOBaHUAMK NPUNOXeEHUS J.

Cneundomkaum AONONMHNUTENBHLIX UCNBbITAHWIA NpyMBedeHbl B B.8.12.
YCTOMYUBOCTb M3MEHEHWI HanpsKeHWd oTHocuTes K TpeboBaHuam no B.7.2.11.

B.8 WUcnbiTaHunA

HacTtoawwin paspen cogepxut ucnbitadua ang ABOT ¢ HOMMHAMBHBIM OTKIIOYAKOLWMM TOKOM yTedkn [, no
30 A BKMtoY.

Bonpoc npurogHocTk UcneITaHuid, cogepsalnxca B HacTosALeM nyHkTe, koraa [, , > 30, aomkeH GbITb cornacosaH
Mexay M3rotoBuTenem u notpebutenem.

MpwBopbl ANs M3MepPeHUsa TOKa YTEYKM AOMKHbI MUMeTb Knacc ToMHOCTKU He Huke 0,5 (cm. IEC 60051) n nokasbiBaTb
(M1 NO3BONATL ONPEAENATL) AOCTOBEPHOE AEWCTBYIOLEE 3HAYEHUE.

[MprBopsl ANs M3MeEpPEHWUA BPEMEHW AOMKHbI MMETb OTHOCUTENBHYIO NorpelHocTb He Bonee 10 % oT namepsemon
BEINYWHBI.

B.8.1 Obwue nonoxeHun

McnbiTaHWs, yKasaHHble B HACTOSLLEM NPUMNOXKEHUW, ABMAKTCA OOMONHUTENBHBLIMW K UCNBITAHWAM pasfena 8.

a) WcnbltaHusa Tuna

ABOT pomxHbl ObiTb NMOOBEPrHYyTHl BCEM COOTBETCTBYHLUMM LMKNaM WchbiTaHWMW pasgena 8. Npu npoBepke
3NEKTPUYECKOW NMPOYHOCTH U30MNALMM BO BPEMSA 3TUX LIMKIIOB MCMBLITAHUIA LieMb YyNpaBlneHWsa YCTPOMNCTBOM TOKA YTEYKM,
PYHKUMOHAMNBHO 3aBUCALLEro OT HAMPsKEHWS WCTOMHUKA MWUTaHWA, MOXeT ObiTb OTCOeQWHEHA OT [MaBHOW Lenu
(cm. 8.3.3.6).

VcnbiTaHus cnenyeT NpoBO4WUTE NPKU TOKAaxX NPakTUYECK CUHYCOUAansHON hopmbl.

Ona ABOT, cogepxalimx oTAenbHOE YCTPOWCTBO TOKA YTEYKM M aBTOMatWMYeckud BbikmodaTtens, cbopka gomkHa
ObITE BLINONHEHA MO MHCTPYKUMAM U3rOTOBUTENS.
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Ona ABOT c HECKONbKMMMW YCTaBKaMMW OTKIHOYAHILLEro TOKa YTEYKM UCTLITAHWA CredyeT NpoBoAWTL Ha HaMMEHb-
el ycTaBke, ECN HE YCTAHOBMEHO WHOE.

Ona ABOT c perynupyemoi 3agepkor spemerun (cM. B.3.3.2.2) gonmxHa BbiTh ycTaHoBNEeHa MakcumansHas Bbl-
[epxKa BDEMEHW, ECMU HE YKa3aHO MHOE.

b) MNMpuemo-coaToyHbIe UCMBITAHKUA

[MpoBogAT B cooTBETCTBUM C 8.4.5.

B.8.1.1 WcnbiTaHuna, NpoBoOMMbIE BO BPEMS UCTIbITATENBHBIX LMKITOB pasgena 8

B.8.1.1.1 PaboTtocnocobHoCTL B YCNOBMAX 3KcnnyaTaumm

Bo Bpemsa pabounx uuknos ¢ TokoM (cm. 8.3.3.4.4), ykasaHHblx B Tabnuue 8 (cm. 7.2.4.2), ogHa TpeTk onepauun
OTKITHOYEHMA OOMKHA ObITh BhINOMHEHA YCTPOWMCTBOM 3KCNyaTauMOHHOro KOHTPOMS, Apyraa TpeTb — NOCPEACTBOM TOKa
YTEYKN BEITUMUHOWM [, (MNK, eCNK NPUMEHUMO, BEMUHNHON HAUMEHbLIEN YCTaBKM OTKITIOYAKOLLErO TOKA YTEYKM) B OAHOM
13 MOMCOoB.

He gonyckaroTcsa 0Tkasbl NPy OTKIHYEHUW.

Ona ABOT c BoaBpallaeMblM B WMCXOOHOE TMOSOXEHWE YCTPOMCTBOM TOKa YTedkM HeobxoauMmo MpPOoBEpPUTb
HEBO3MOXHOCTb MOBTOpHOro BkmtoveHuss ABOT nocne pacuenneHns 6e3 HamMepeHHOro BO3BPALLEHUS B MCXOOHOE
nonoxeHue. [laHHaa NpoBepka JomkHa BbiTb NPOBEAEHA C TOKOM B HAYarne 1 B KOHLE UCMbITaHus Ha paboTocnocobHOCTL
(8.3.3.4.4).

B.8.1.1.2 lNpoBepka ycTONYMBOCT K TOKAM KOPOTKOro 3aMbIKaHUA

B.8.1.1.2.1 HomuHanbHana paboyasa oTKNoYarLas cnocobHOCTb MPM KOPOTKOM 3aMblkaHMK (LMK ucnbiTaHui 1)

Mo ucneiTaHuam no 8.3.4 npoBepky npaBuneHocTK cpabateiBaHua ABOT B cnydae Toka yTeuku crniefyeT NpoBOAUTb
no B.8.2.4.2.

B.8.1.1.2.2 HoMmumHanbHaa npenenbHaa OTKMYakLwas cnocobHOCTb NPU KOPOTKOM 3aMblKaHMKU (LMK WMCMbITa-
Hui 1Il)

C uensi NpoBEPKK NMPaBUbHOCTU cpabaTtbiBaHWa pacLenTeneld TOKOB Neperpy3ki UCnbiTaHua Ans eqUHUYHOTO
nontoca no 8.3.5.2 n 8.3.5.5 cneayeTt 3aMeHUTb MUCMbITAHWAMM ONSA OBYX MOMHCOB BO BCEX BO3MOMXHbIX KOMOMHALMAX
ha30BLIX NOMKCOB N0 OYepeau; YCNOBUA UCMbITaHUIA TakMe Xe, Kak B 8.3.5.2 1 8.3.5.5, HO NpUMEeHUTENbLHO K ABYM Mo-
ntocam.

[Mocne ucnbiTadma no 8.3.5 cnegyeT NpoBOOWTEL NPOBEPKY MpaBWIIbHOCTU OTKMoYeHnsa ABOT B cooTBETCTBUM C
B.8.2.4.4.

B.8.1.1.2.3 HoMuHanbHbIA KpaTKOBPEMEHHO AOMNYCTUMbBIA TOK (LWKN UCnbITaHui |V nnn kKoMBMHUPOBaHHbLIA LIMKN
UCMbITaHWI)

[MpUMeHAOTCA HUKENPUBEOEHHbIE TpeboBaHMA.

a) lMNMoeeaeHwe BO BPEMS MCMBITAHUSA HA HOMWUHAMBHBIA KPATKOBPEMEHHO AOMNYCTUMBIA TOK

B npouecce ucnbitaHua no 8.3.6.3 unu 8.3.8.3 (B 3aBUCMMOCTU OT MPUMEHEHWUA) HE AOITKHO MPOU30MTH OTKINHOYEHUE.,

b) MNMpoeepka pacuenuTenen TOKOB NEPErpy3Ku:

- ONs NpoBedeHns UMKna ueneitadui 1V

[pwn npoBepke nNpaBWIbLHOCTU cpabaTtbiBaHWA pacuenuTeneil TokoB neperpy3ku no 8.3.6.2 n 8.3.6.7 ucnbiTaHns
ansa eauHuyHoro nontoca no 8.3.5.2 fomkHbl 6bITh 3aMeHeHb! UCMNbITAHUAMUW AN ABYX NOMKCOB, BLINOMHAEMBIMU BO BCEX
BO3MOKHbIX KOMBUHALMAX ha30BLIX MNOMOCOB NOOYEPEIHO;

- ONA KOMOMHWPOBAHHOIO LKA NCMNbITaHUIA

[Ons npoeepkn npaBunbHOCTW cpabaTbiBaHUMA pacuenuTernen ToKkoB neperpysku no 8.3.8.2 ucnelTaHus Ang
equHuyHoro nonwca no 8.3.5.2 nomkHbl BbiTb 3aMEHEHbI UCTIbITAHUAMW ANA OBYX MOMKCOB, BbINOMHAEMbIMU BO BCEX
KOMBWHaLMAX ha3oBbIX MOMKCOB NOOYEPEOHO.

[ns npoBepky NpaBuUnbLHOCTK cpabaTblBaHWA pacuenuTenei TOKoB neperpy3sky no 8.3.8.7 ucneitaHne no 8.3.3.8
crnegyeT NPOBOAUTL C UCMONb30BaHWEM TPEX(ha3HOro MCTOMHWKA NUTaHKS.

c) lNpoBepka yCTPOWUCTBa OTKMHYEHUA TOKa YTEYKU

Mocne vcnbitaHui no 8.3.6 unu 8.3.8 NnpoBoAAT NPOBEPKY YCTPOWUCTBA OTKIMIOYEHUSA TOKa YTEKU B COOTBETCTBUM C
B.8.2.44.

B.8.1.1.2.4 BblkntoyaTeny co BCTPOEHHBIMW NPeAoXPaHUTENAMU (LUK UCNbITaHuM V)

[Mocne npoBepky NMpaBWbLHOCTW cpabaTbiBaHUA pacLenuTenei TOKOB Neperpy3ku UCMbITaHUA ONA eOUHUYHOTO
nonioca, ykasaHHele B 8.3.7.5 1 8.3.7.9, pomkHbl O66iTb 3aMeHeHb! UCMNbITAHWSIMW ANA ABYX NOMOCOB BO BCEX KOMBMHALMAX
hasHbIX MoMKCOB NOOYEPEOHO: YCIOBUA UCMbITaHWIA, Kak ykasaHo B 8.3.7.5 1 8.3.7.9, Ho 4nsa OByX NomCoB.

Mocne neneitannsa no 8.3.7 npoeepka npaBuneHOCTK oTkNodeHna ABOT gomxHa BeiTe NpoBeAeHa B COOTBETCTBUM
cB.8.24.4.

B.8.1.1.2.5 Uukn ucnbirannin VI (KOMOMHUPOBAHHLIW LMK UCMbITaHWIA)

Mocne vcnbiTanuin no 8.3.8 npoBepky npaBunbHOCTKW oTkModeHus ABOT cnegyeT npoBoguTe B COOTBETCTBUM C
TpeboBaHusmu B.8.2.4.4.

B.8.1.2 [lononHuTenbHble UMKMbl UCNLITAHWA

[ononHuTensHble LUKNbI UCNbITAHUIA criegyeT npoeoauTs HAa ABOT no tabnuue B.4.
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Tatnwuua B.4 — [JononHuTenbHble LMKl UCNbITAHWA

Lnkn McneiTaHve MyHKT
Bl Pabouas xapaktepucTuka B.8.2
OneKTPOU30NALMOHHbIE CBOUCTBA B.8.3
[encTBme ycTpoNcTBa aKCNNyaTaLlMOHHOIO KOHTPONA Npu Npeaenax HOMWHANBHOTO HanpsKeHUs B.8.4
MpenensHoe 3Ha4YeHe HEOTKMIOYAKLLENO TOKA B YCIOBUAX CBEPXTOKA B.8.5
YCTOMYMBOCTL K HEXKENAaTEensHOMY OTKMIOYEHWID BCNEACTBUE MMMYNBCOB TOKOB, BbI3BAHHBLIX UM- B.8.6
NYMbCHBIMW HaNpPsKeHUAMM
[NoBegeHve B criyyae TOKa 3aMbIKaHUA HA 3EMIIK0 NMPY HAaNU4uu NOCTOAHHOW COCTaBnNALWLEN B.8.7
[NoBeneHwe B cnyyae oTkasa UCTOMHMKa nNuTaHua ana ABOT, knaccuduumnpyembix no B.3.1.2.1 B.8.8
[NoBegeHwe B criyyae oTkasa uctodHuka nutaHdua ana ABOT, knaccuduunpyemeix no B.3.1.2.2 B.8.9
Bl Hanbonblias BkMYalwwWwan v oTKNYarWwaa cnocobHOCTK TOoKa yTevku B ycnoemax kopoTtkoro | B.8.10
3aMbIKaHuA 1,
B Il BozgelicTBre ycnoBuin OKpyxatoLwen cpeabl B.8.11
B IV [MpoBepka anekTpoMarHUTHOW COBMECTUMOCTU B.8.12.1
McnelTaHnst Ha nanyveHve B.8.12.2

Ona ABOT, umeolwmx BapuaHTbl C pas3nuMyHbIM KONTMYECTBOM MOMKCOR, UCMBITAHWA AOMKHbI ObiTh NpOBEAEHbI
Ha BapWaHTe ¢ HaMbonbLIMM KOMWYECTBOM MOSMKOCOB. [1NA BapMaHTa, KOTOPLIA HE UMEET KOHCTPYKTUBHBLIX Pasnvuyuid oT
UCMbITYEMOrO BapWaHTa, NpoBedeHWe AOMOMHWUTENbHbIX WUCMBITaHWA He TpebyeTcda. Ecnn KOHCTpYKUWS BapWaHTOB He
WOEHTUYHA UCTBbITYEMOMY BapUaHTy, TO TakMe KOHCTPYKLUMM TakKe NoanexaTt UCbITaHWUAM.

B kaxpgom u3 umknos neneitanuii B |—B |1l ncneiteiBatoT no ogHomy o6pasuy.

B uukne vcnbitanmin B IV ona kaxgoro ncnbitaHus MoxeT BbiTh MCMONB30BaH HOBLIM o6pa3sey unu oavH obpasew,
MOXET BbITb NPUMEHEH [NA HECKOMBKUX MCNbITAHWUA NO YKAa3aHUIO 3rOTOBUTENS.

Uwkn veneitannia B |

B.8.2 MNpoBepka paboyen xapakTepPUCTUKK

B.8.2.1 lNMocnenoBaTenbHOCTb UCALITAHUA

ABOT pomxeHn BbITb YCTAHOBMEH TaK e, Kak U Npu HopManbHOW akcrnyaTtaumu. McnbiTatensHaa Lenb OomkHa
COOTBETCTBOBATb PUCYHKY B.1.

B.8.2.2 UcnbiTatencHoe HanpsaxeHve ang ABOT, yHKUMOHANLHO He 3aBUCALLEr0 OT HanpsKeHWs MCTOYHMKA
nMTaHua

McnbiTaHne MoxeT ObITb MPOBEAEHO NpU NOOOM YCTAHOBNEHHOM HaMNpsiKeHUW.

B.8.2.3 UcnbiTatenbHoe Hanpsikenne ansg ABOT, dyHKUMOHANbLHO 3aBUCSLLEro OT HarpshKeHWst MCTOYHMKA
nMTaHusA

VcnbiTaHus cnegyeT NPOBOAUTL NPU CNEAYIOLLUX 3HAYEHUAX HANPSHXKEHWS, NPUKaabIBAEMOro K COOTBETCTBYIOLLNM
3axuUMam:

- 0,85-kpaTHOM MUHUMANEHOM HOMWHAMBEHOM HanpPAXXeHWW Ang UCNbITaHURA, ykasaHHelx B B.8.2.4 n B.8.2.5.2;

- 1,1-KpaTHOM MakcMMarnsHOM HOMWHAaNBHOM HanpPsSXXeHWU A8 UCnblTaHWIA, yKasaHHbix B B.8.2.5.3.

Wenbitanna ABOT, paccuuTaHHbix DBonee 4em Ha OOHY HOMWMHANbLHYK 4acTOTy WKW OAManazoH HOMMHAIbHbIX
4acToT, CnefyeT NPOBOANTL B KAXOOM Cryyae npy Haubonbluel v HaMMeHbLUen HOMUHanNbHbIX YacToTax. OgHako ona
ABOT, paccuntaHHbIXx Ha HOMMHanbHyt YacToTy 50 n 60 [y, neneitaHua npu 50 unmn 60 My cuMTaloT oTBEYaOLWMMHK
TpeboBaHUAM.

B.8.2.4 UcnbiTaHwe Be3 Harpysku npu Temnepatype (20 £ 5) °C

B.8.2.4.1 Obwue nonoxeHus

CoeauHeHWs nokasaHbl Ha pucyHke B.1. ABOT gomkeH BbiaepxaTtb McneiTaHusa no B.8.2.4.2—B.8.2.4 .4, a Takxe,
roe nogxoout, no B.8.2.4.5.

Bce uvcnblTaHua NpoBoasaT TOMbLKO HA OA4HOM Mornioce, BblOpaHHOM Mpou3BonbHO. Kaxpoe ucnbiTaHue OormkHO
coAepKaTtb TpU U3MEPEHUA UM NPOBEPKYW, B 3aBUCUMOCTH OT NMPUMEHEHNS.

Ecnu He ykasaHo uHoe, To ana ABOT c¢ yctaekon paboyero Toka yTe4Ykd No HEMpPEPLIBHOMY U3MEHEHWIO UMK Mo
OWUCKPETHLIM 3HAYEHMAM MCMBITAaHUA cregyeT NpoBOAUTL C MeHbLUEH M DOSMbLUe YyCTaBKaMi U OJHOW MPOMEXYTOYHOW
YCTaBKOW.

B.8.2.4.2 lMpoeepka npaBunbLHOCTK cpabaTbiBaHWA B Crlydae NOCTENEHHOr0 HapacTaHMsa ToKa YyTeYKK

Buikniouatenu Sy, S; u ABOT ycTaHaBnuealoT B 3aMKHYTOE MOMOMKEHUe, TOK YTEUKW MOCTENEHHO YBernuuMBaloT,
Hau1Has oT BenuuuHbl He Bonee 0,27, . A0 OOCTWKEHUA BenuiuHbl [, | B TeveHne npubnuautensHo 30 ¢, Npu 9TOM TOK
OTKMYEHUSA M3MEPSAIT Kakabl pa3. Kaxgoe n3 Tpex pesynsTaTtoB M3MEPEHHBIX 3HAYEHUI A0MKHO ObiTh BombLUe Yem
I 5o Y MEHBLLE UNU PABHO /.
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B.8.2.4.3 lNMpoBepka NpaBUNbHOCTU OTKITHOYEHWS NPW HANWYKK TOKA YTEYKU

Mpu oTKaNMBPOBAHHOW HA HOMMHAINBHOE 3HAYEHWE OTKMIOYAIOWEro Toka yTeukn [, uenu (unu cneumanbHble
YCTaBKM OTKMIOHAIOLLEro TOKa YTEUKM, NPK UX Hanuuuu, cMm. B.8.2.4) 1 npu BkNoYeHHsbIX Sy 1 S,, ABOT BKMo4aoT B Uenb
Tak, 4tToObl Hanbonee TOYHO UMUTUPOBANUCL paboune ycnosusa. Bpema oTknioyeHus namepsioT Tpu pasa.

Pesynstat namepeHns He OorxeH ObiTb Gonee npedensHOTO 3HadeHWs, ykasaHHoro ans [, B B.4.2.4.1 vnu
B.4.2.4.2.2, B 3aBUCMMOCTM OT NPUMEHEHWNS.

B.8.2.4.4 lMpoBepka NpaBunsHOCTU cpabaTbiBaHWA B Cryvae BHE3arNHOro nosiBlieHUs Toka yTeuku

McnelTaTeneHyo Lenb KanubpyloT Ha Kaxaoe U3 3Ha4YeHui OTKITIoYaloLLero Toka yTe4kn /,, ykasaHHbix B B.4.2.4.1
unm B.4.2.4.2, yto npumernmo. Beikniouarens S, n ABOT Haxoaatcs B 3aMKHYTOM MOMOXEHWU, & TOK YTEYKWN BHE3AMHO
nofarT BKMIOYEHNEM BbiKMiovaTens S,.

ABOT pormkeH OTKNHYaTLCA MPU KaXKO0W NPOBEPKE.

Mpy Kawgom 3HadeHwn [, NPOBOAAT TPM M3MEPEHMA BPEMEHM OTKMIoYeHUA. Hu OOHO U3 3Ha4eHWid BpeMeHu
OTKITIOYEHWUA He JOMKHO NPeBbICUTL COOTBETCTBYIOLLENO NMPeaenbHOro 3Ha4eHus.

B.8.2.4.5 lMpoBepka npeaensHoro BpemeHun HeoTknioveHua ABOT ¢ 3aepKKoi BpeMeH!

McnbiTaTensHylo Lenb KanubpyloT Ha 2 ,, UCNLITATENBHBIA Bhikniouatens S; v ABOT Haxo[AaTca B 3aMKHYTOM
NOMOMXEHUW, TOK YTEYKM MOAAT 3aMblKaHWeM BbIKMYaTeNns S, W MPUKNadblBaloT B TeYeHMe BPEMEHW, PaBHOTO
npegensHOMY BPpEMEHW HEOTKITIOYEHMSA, YKazaHHOMY narotoeuTtenem no B.4.2.4.2.1.

Bo Bpems kaxgon n3 Tpex nposepok ABOT He gomxkeH oTkntovatees. Ecnu ABOT MMeeT perynupyemyro ycTaBky
OTKIIIOYEEeMOro Toka yTeykn W/unu perynupyemMyto 3agepxky BpeMeHu, UcnbiTaHre NpoBOAsT, Kak MPUMEHUMO, NPU HK3-
el ycTaBke oTKnoyatoLLero AvddepeHUMansHOMo Toka M MakCMManbHOW YCTaBKe 3a4EPKKU BPEMEHW.

B.8.2.5 WMcnbiTaHus npu npefenbHbIX TEMNepaTypax

B.8.2.5.1 O6wwue nonoxeHus

MpumedyaHue — BepxHui npeaen TemnepaTypbl MOXET BObITb KOHTPONBHOW TEMMNEpaTypoiA.

[Mpenensl TemnepaTtypbl NO AaHHOMY MYHKTY MOTYT ObiTh, MO COMMAcCOBaHUID MEXOY W3rOTOBUTENEM U NoTpebute-
nem, paclumpeHsl. B atom cny4vae ncnbiTaHna 0oMmkHbl BbITe NPOBEAEHBI NMPW COMMAacoBaHHLIX Npejenax TeMnepatyphb.

B.8.2.5.2 WcneiTaHua 6e3 Harpysku npu Temnepatype MuHyc 5 °C

ABOT nomellatT B Kamepy npu cTabunsHol TemnepaTtype oKkpyxXatwllen cpedbl oT MUHyc 7 °C go muHyc 5 °C.
Mocne gocTvxkeHna ycTaHoBMBLIErocs Tennoeoro pexuma ABOT nogsepraloT UCMbiTaHWMAM B cooTBETCTBMM C B.8.2.4.4
v, ecnv npumeHumo, B.8.2.4.5.

B.8.2.5.3 WMcnbiTaHusa nofd Harpy3kon Npu KOHTPOMNbHOW TeMnepaType Unu npu TeMmnepatype nnwc 40 °C

ABOT c coeaMHEHMAMU, BbIMOSIHEHHBIMW NO PUCYHKY B.1, NnoMeLLatoT B Kamepy C YCTaHOBUBLLENCA TEMMNEPaTYPOi
cpenbl, paBHOW KOHTPOSbHOW Temnepartype (cMm. 4.7.3), WU Npy OTCYTCTBMW KOHTPONBHOW TemnepaTypbl, paBHOW
(40 = 2) °C. Tok Harpysku, paBHbli [, (He ykasaH Ha pucyHke B.1), nponyckatoT Yepes Bce (pasosble nosoca.

[Mocne poctwkeHnsa ycTaHoBUBLUMXCH TemnepaTtypHbeix ycriosuii ABOT nogeepratoT ucneitTaduam no B.8.2.4.4 u,
npu HeobxogumocTu, no B.8.2.4.5.

B.8.3 Mpoeepka 3neKTPOU30NALMOHHLIX CBOUCTB

WMcneiTaHue nposogat no 8.3.3.3.

B.8.4 MNpoeepka cpabaTbiBaHWA YCTPOMCTEBA IKCNNyaTaLMOHHOIO KOHTPONA Npu Npegenax HOMUHaNbLHOTO
HanpaxeHWs

[MpoBepka COCTOMT U3 HMKENPUBEAEHHbLIX UCMBITAHWUA.

a) Ha ABOT nopatoT HanpsikeHue, paeHoe 1,1-kpaTHoOMy HanbonbLeMy HOMUHANEBEHOMY HaNPSXKEHWUKD, YCTPONCTBO
3KCNAyaTauMOHHONo KOHTPOMA KpaTKOBPEMEHHO NpUBOAAT B dencTBue 25 pa3 ¢ uHTepeanom 5 c, npu atom ABOT
BKIMHO4AI0T NOBTOPHO NEpe] KaX4oW onepaunen.

b) 3aTem ucnbiTaHKe No NnepedncneHnto a) NnoeToparT nNpr 0,85-kpaTHOM HaMMeHbLLIEM HOMMUHATNBHOM HaNPSKeHWK;
YCTPOWCTBO 3KCMNMyaTaLWnoHHOrO KOHTPOMSA NpUBOANAT B AEWACTBME TpY pa3a.

c) Janee ucnbiTaHue No NEPEYUCNEHUK a) NOBTOPSAKT TOMBKO OAMH pas, NpU 3TOM OpraH ynpasBreHUs KOHTPOmMb-
HOro YCTPOWCTBA YAEPXKMBAKT BO BKMHOYEHHOM MOMNOXEHUA B TeYeHue 5 c.

[ns npoBegeHnA AaHHbIX ncnoeitTaduin B ABOT:

- ¢ 0603HAYEHHBIMK 32KUMaMKW NMUTaHUS U HArpy3kKu COeAMHEHWS CO CTOPOHLI NMUTaHWA JOIDKHBI COOTBETCTBOBATL
MapKUPOBKE;

- C He0DOo3HAYEHHBLIMK 32XKUMaMK MUTAHUA U Harpy3Ku NUTaHUE OOMKHO ObITb MPUCOEOUHEHO K KawaoMmy Habopy
3aXMMOB MO OYEpPenun Unn, ansTepPHATUBHO, K 060MM HabopaMm 3aXMMOB OLHOBPEMEHHO.

[pwr npoeeneHnKn Kaxagoro ucnbitaHusa ABOT gormkeH cpaboTaTs.

Ons ABOT, nmeowwmx perynmpyemblid OTKNIOYaIOLLMIA TOK YTEYKN:

- HanMeHbLLas yCcTaeka 4oMmKHA ObITb MCNOMb30BaHa NPW UCMLITaHWAX MO NEPEYUCNeHNAM a) U C);

- Hambonbluada ycTaBka JOIMKHA DbITh NPUMEHEHA ANA UCMbITAHUS NO NepevynucneHuto b).

Ona ABOT, nmerowwmx perynupyemMyto 3afiepKy BpEMEHW, UCMbITAHWE NPOBOAAT NPW MakcMMarnbHOW yCTaBKe 3a-
OEPXKKA BPEMEHM.

Mpumeyanue — [lpoBepky paboTocnocoBHOCTM KOHTPOMBHOMO YCTPOWCTBA MPOBOAAT MyTEM WCMbITAHWA
no B.8.1.1.1.
72
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B.8.5 MNpoBepka npegenbHOro 3Ha4YeHWA HEOTKNHOYAKLWEro TOKa B YCNOBUAX CBEPXTOKA

CoeguHeHua ABOT gomkHbl COOTBETCTBOBATL PUCYHKY B.2.

MonHoe conpoTvBneHve Z OTPErynvpoBaHo Takum obpasom, 4Tobbl B LeNy co34aBancs TOK, PaBHBIA MeHbLUEMY
N3 ABYX 3HAYEeHWHA:

B SIAn;

- 80 % maxkcumanbHOW YCTaBKM pacuenuTens ToKka KOPOTKOro 3aMblKaHUs.

MpumedaHue— C uensto perynuposanna Toka ABOT D (cMm. pucyHok B.2) moXeT BbiTb 3aMeHeH nepemMblyka-
MW C HE3HAYUTENBHBLIM CONPOTUBIEHNEM.

Ona ABOT c perynupyemoRn yCTaBKOW TOKa YTEYKW UCMNbITAHWE NPOBCOAAT NPWM HAMMEHbLLUEN yCTaBKe.

McnbitaHns ABOT, hyHKUMOHANEHO He 3aBUCALLMX OT HarpsiKeHWs UCTOMHMKA NUTaHus, npoBodaT npu niobom
ynoBHOM HanpskeHuu.

ABOT, dhyHKUMOHANEHO 3aBUCALLME OT HaNpPsXKeHWs UCTOYHWUKA MUTaHWUSA, UCMBITEIBAKOT NPY CBOEM HOMWHANBHOM
HanpsXXeHun (UNu, ecnv yMecTHO, NP1 HanpsHKeHn Mboro 3HavYeHUsa 13 Auana3oHa HOMUHANBHbLIX HanpsKeHW).

WMcnelTaHue npoBoasT npu koadduumeHte mowHoctr 0,5.

Buikmoyatens Sy, 6ydyyn pasoMKHYTbIM, 3aMbIKalOT M CHOBA pasMblkaloT Yeped 2 . McnbiTaHue NoBTOPAT
TPW pasa And KawaoW BO3MOXHOW KOMOMHaLUKM TOKONMPOBOAALMX MyTeW C MHTepBanom Mexdy nocrnenoBaTtefbHbIMU
onepauusaMmn 3amblkaHns 1 MUuH.

ABOT npu aTOM He gomxeH cpaboTaTth.

MpumeyaHne — Bpems 2 c MOXKHO YMEHbLUUTE (HO HE MEHEEe MUHWMAarNbHOIO BpeMeHM OTKMYeHWs1) Bo u3be-
XaHWe pucKa OTKMIOYEeHWA Nog AeWcTBUEM pacuenvTensa(en) Toka neperpysku ABOT.

B.8.6 MNpoBepka yCTOWYMBOCTU K HexenateribHOMY OTKMIOYEHUID BCNeCTBUE WMNYIbCHbLIX TOKOB,
BbIZBaHHbLIX UMMYNbLCHLIM HanpskeHUem

B.8.6.1 Obuwme nonoxeHus

Ona ABOT c perynupyemon 3agepxkoi BpeMmeHu (cM. B.3.3.2.2) BbigepKa BpeMeHu O0MmkHa ObITh YyCTaHOBNEHa
Ha MUHUMYM.

B.8.6.2 lNpoBepKa yCTOMYMBOCTHM K HEXENATENBbHOMY OTKIMIOHYEHNUIO B ClyYyae eMKOCTHOW Harpyskv CeTu

WMcneitaHua ABOT npoBogsT ¢ NpUMeHeHWeM reHepaTopa MMMyNbCHOIo ToKa, cnocoBHOoro noaasaTh 3aTyXaloLWwui
konebaTeneHbIA TOK, Kak NokasaHo Ha pucyHke B.4.

Mpumep cxemsbl uenu ana nogcoeguHenus ABOT nokasaH Ha pucyHke B.5.

OauH nontoc ABOT, BbiBpaHHbIM NPOU3BOMBLHO, A0TKEH BbiTh nogseprHyT 10 mMmnynscam Toka. MNonapHOCTb BOSHLI
WUMMYNBCHOrO TOKa CriedyeT MEeHsiTh MOocNe KaxObiX ABYX BO3AeWCcTBUA. VMIHTepBan mexay ABYMS nocrnefoBaTenbHbIMU
BO30ENUCTBUAMWU A0IMKEH ObITh NpubnnanTensHo 30 ¢. TOK UMMNynbca A0MKeH BbiTh M3MepPeH COOTBETCTBYOLMM Crnocobom
N KanubpoeBaH C MCNOMb30BaHWEM OONOMHUTENBHOro obpasua ABOT Takoro ke Tuna (cm. B.3.4), oTBevada cnegyoLlwmnm
TpeboBaHUAM:

- NMKoBOe 3HaueHne — 200 A*10; %

- thakTnueckaa anuteneHocTe opoHTa — 0,5 mkc + 30 %;

- nepvog cnegytuleit BonHel konebaHusa — 10 mkc + 20 %;

Kaxdbli nocrneaywmin NMK Mnyneca — okono 60 % npegblayLiero nuka.

B npouecce ncneitanuin ABOT He aorkeH oTKNioYaTsLea.

B.8.6.3 lMpoBepka yCTOMYUBOCTU K HEXENATENbLHOMY OTKITHYEHWIO B criydae uckpeHusa 6e3 nocrneaytoLllero Toka

WMenbitanna ABOT npoBogsaT ¢ nNpMMeEHEHWEM reHepatopa WMMMyNbCHOro TOKa, CNocoBHOro nogaBaTts BOMHY
UMnNynscHoro Toka 8/20 Mkc 6e3 uameHeHUs NONAPHOCTU, KakK NokasaHo Ha pucyHke B.6.

Mpumep cxembl uenu ana noacoeauHenms ABOT nokasaH Ha pucyHke B.7.

OavH nontoc ABOT, BbibpaHHBI npou3BonbHblM 06pasom, gomkeH ObiTe nogeeprHyT 10 Mmnynecam ToOKa.
MonApHOCTE BOMHbI MMMYMbLCHOTO TOKa CNefyeT MEeHATb Mocrne KaxabiX ABYX BO3OeWCTBUWA. MHTepBan mexay AByMs
nocrnefoBaTensHbIMU OnepauMaMn OOMKeH cocTaensaTe npubnuautensHo 30 c.

MMnynsc Toka crnegyeT W3MepATb COOTBETCTBYHOLUMM crnocobom W kanvbpoBaTe C  MCMNOMb30BaHUEM
pononHuTeneHoro obpasua ABOT aHanornyHoro tuna (cm. B.3.4) B COOTBETCTBUM C YCTAHOBIEHHBIMU TpEBOBaAHNAMM:

- MWUKOBbIM 3HauYeHnem — 250A*10; %:

- (hakTU4eCKoN ANUTenNbLHOCTLID dpoHTa T, — 8 MKc + 10 %);

- (haKTUYecKM BpeMeHEM AOCTIDKEHMS NOMOBMHHOIO 3HadYeHna T, — 20 mkc = 10 %.

B npouecce ncneitannia ABOT He AomKeH OTKYUTLEA.

B.8.7 MNMpoBepka noBegeHna ABOT tuna A B cny4yae ToKa 3aMbiKaHMA Ha 3eMNK NPU HaNW4YnuM NOCTOAHHOM
cocTaBnfAoLLen

B.8.7.1 Ycnosus ucnbitaHuii

Ycnosua ncneitanuin no B.8 n B.8.2.1, B.8.2.2, B.8.2.3, 3a UCKNOYEHWEM TOTO, YTO UCMbITATENbHbIE LIENW OOMKHBI
cooTBeTCTBOBAThL pucyHkam B.8 1 B.9 B 3aBMCUMOCTU OT NpUMEHEHUS.
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B.8.7.2 lMpoBepkn

B.8.7.2.1 MNpoBepka NpaBWMbLHOCTU OTKIMIOYEHUS B CIydae MOCTEMNEHHOro HapacTaHusa MyNbCUPYKLEro nocTo-
SAHHOTO TOKa YyTEYKM

MenbiTaHne AomkHo BbITh BEINOMHEHO Mo cxeMe pucyHka B.8. [ina ABOT ¢ perynupyemMoi BpeMeHHOW 3aaepHKon
(cm. B.8.3.2.2) BpeMeHHan BblaepxKa AomkHa BbiTe YCTAHOBNEHA HA MUHUMYM.

BernomoratensHele Beiknodatenn Sy, S, n ABOT D gonkHbl 6biTe 3aMkHY Thl. COOTBETCTBYIOLLIMIA TUPUCTOP OOIBKEeH
ObITb HACTPOEH Taknum obpa3oM, 4ToBbl NONYYUTE Yron 3afepXKu Toka o, paBHeli 0°, 90°, 135°.

WMcneiTanns kaxkgoro nontoca ABOT cnegyeTt NpoOBOAMTL NMPpU KaXO0M 3HAYEHUW Yrna 3afepKK1 ToKa: ABaxabl — B
nonoxeHuu | n ABawasl — B nonoxeHuu |l BcnomoraTensHoro BeIkNo4aTens Sy.

[Mpw KaKOOM UCMBITAHUW TOK, HAYUHASA C HYNA, OIMKEH NOCTENEHHO BO3pacTaTh C NPUBMM3NTENBHON CKOPOCTBLK:

-1,41,,/30 Alc — ona ABOT c /,, > 0,015 A;

-2,01,,/30 Aic — ona ABOT ¢ 1, < 0,015 A.

TOK OTKIMIOYEHWA OOMKEH COOTBETCTBOBATE 3HAYEHWUAM, NpMBeAeHHbIM B Tabnuue B.5.

Tabnuua B.5 — [uanazoH oTknwouatowmx TokoB ana ABOT, cogepxalimx NOCTOAHHYIO COCTABNSAIOWYHO, B Criy4Yae
3aMbIKaHWA Ha 3eMIo

OTKNHYaKWWA TOK

Yrona
3HayeHne HWXKHEro npeaena 3Ha4YeHne BEpPXHEro npeaena

0° 0,35/,
0,03 A —pnAl,,<0,015A

90" 0.231,, nnm

1414, —AnAL,,>0,015A
135° Bi11E

B.8.7.2.2 Npoeepka NpaBUILHOCTW OTKITIOYEHMA B CMy4Yae BHE3anHoro NosABnNeHus nynbLCUpYHOLLEro NOCTOSHHOTO
TOKa yTYeKku

McneiTaHne JomkHO BbiTh BhIMNOMHEHO MO cxemMe pucyHka B.8.

Llens nocnenoBatensHO KanmbpyloT Ha HKEYKa3aHHbIe 3Ha4eHus; BeroMoraTernbHbli Boikniodatens Sy u ABOT
HaxO4ATCA B 3aMKHYTOM MONOXKEHWW, TOK YTEYKN BHE3AMHO CO34AETCA 3aMblKaHWeM BoIKNoYaTens S,.

Mpumeyanune— Bcnydyae ABOT, dyHKUMOHANBHO 3aBUCALLUX OT HAMPAXEHWA NCTOYHMKA NUTaHWUsA, Knaccudu-
uupyembix no B.3.1.2.2, uenk ynpaBneHus KOTOPLIX MUTAETCHA CO CTOPOHEI FMAaBHOW Lenu, AaHHas NPOBEPKa He yYMThIBaeT
Bpemsi, Heobxogmmoe ansa aktvem3aumm ABOT. B aToM crnyyae NpoBepKy BbINOMHAKOT CO34aHMEM TOKa YyTevKu nyTeM 3a-
MblKkaHusa S,; ucneiTyemblii ABOT 1 S, npeasaputensHo 3aMKHYThI.

[nsa Kaxxaoro 3HaveHUs UCNbITATENbLHOTO TOKA NPUW YINe 3a4epkkn Toka o = 0° NpOBOOAT YeTbipe N3MEPEHWA: ABa —
npy BCNOMOraTenbHOM BhIKMOYaTENe B nonoxeHun | n oga — B nonoxenuu Il

Ona ABOT ¢, > 0,015 A ncnbiTanue NpoBoAAT NPW K&XA0M 3HaveHnu [, , ykazaHHom B Tabnuue B.1, ymHOXEHHOM
Ha koaddmumeHT 1,4.

Ona ABOT ¢/, = 0,015 A ncnbiTanne NpoBOAAT NPW KAXKO0M 3HaYeHUm [, , ykasaHHoM B Tabnuue B.1, yMHOXEHHOM
Ha koadppuumeHT 2 (unu npu 0,03 A BeibupaloT 6onbluee).

Hw oaHo U3 3HaYeHWA He JOMKHO NPeBLICUTE 3adaHHble NpefdernbHbie 3HadYeHus (cm. 7.2.9).

B.8.7.2.3 lMpoBepka NpaBUNLHOCTU OTKMNKOYEHWS N0 HArPY3KoM NPy KOHTPOMBHOW TeMnepaType

Mcnbitanna no B.8.7.2.1 1 B.8.7.2.2 noBTOpPAIOT C nogadei B UCMbITYEMbIA NOMKOC U OOMH U3 OCTanbHbLIX NOMOCOB
ABOT HOMWHaNBHOTO TOKa, BKIMHOYaEMOro HEMOCPEACTBEHHO NEPEL UCTIbITAHWEM.

Mpumeyanune — [Nogaya HOMUHANEHOTO TOKa Ha pucyHke B.8 He nokasaHa.

B.8.7.2.4 lNpoeepka NpaBUNbHOCTA OTKMOYEHUS B CNyYae nynbCUMpPYLWMX MOCTOAHHBLIX TOKOB YTEYKU, Ha KOTOpbIE
HaknagbiBaeTcs cTabunuanpoBaHHbIM NocToAHHbIA Tok 0,006 A.

Wcneitanna ABOT npoBogaT no cxeme pucyHka B.9 ¢ HanoXeHWem Ha ronyBOMHY BbINPAMIEHHOMO TOKA YTEYKK
(yron 3agepxkun Toka o = 0°) ctabunuanpoBaHHoro noctosHHoro Toka 0,006 A.

Kaxxaein nontoc ABOT meneIThiBaKOT Mo ovepenu, ABaXabl B K&XA0oM 13 nonoxeHun | v ll.

Ona ABOT ¢ I, > 0,015 A ToK nonyBonHbl, HAYNHAA C HyNA, PABHOMEPHO BO3PACTAET C NpUBNM3UTENBHOM
ckopocTeto 1,47,,/30 Alc; npu aTOM OTKNIOYEHNE OOIHKHO MPOM30WTK 4O TOrO, KaK TOK AOCTUIHET 3HaveHus He Gornee
1.41,,+ 0,006 A.

Ona ABOTcl,,<0,015 AToKknonyBonHbl, HAYMHAA C HYNA, PABHOMEPHO BO3PACTAET C NPUBNU3NTENBHON CKOPOCTHIO
ZIM.’SO Alc; Npu 9TOM OTKIMIOYEHWEe JOIMKHO NPOU30MTK A0 TOro, Kak TOK AOCTUrHeT 3HavyeHua He Bonee 0,03 A+ 0,006 A.
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B.8.8 MNpoBepka noBegeHus ABOT, (pyHKUMOHaNbHO 3aBUCALMX OT HaMpsXKeHWA MCTOYHMKA MUTaHUA,
knaccuduympyembix no B.3.1.2.1

B.8.8.1 Obwme nonoxeHus

Ona ABOT, nMmerLmx perynupyemMblid OTKHYaOLWMA TOK YTEYKKW, UCMNbITaHWe NPOoBOOAT NPU HaWMEeHbLUERN yCTaBKe.

Ona ABOT c perynupyemoi 3afep:KKoi BpeMeHW UCTNbITaHWe NPOBOAAT NpU NioBor 13 YCTaBOK 3aePKKN BpEMEHN.

B.8.8.2 OnpegeneHue npegentHOW BENWUYWNHBI HANPSKEHWUA UCTOYHWKA NMUTaHUA

HanpspkeHve, paBHOE HOMWHANBHOMY HAMPSXEHWD, NPUKNaaeiBaloT K 3axumam nutadua ABOT, a szatem
NOCTEMEHHO MOHWKAKT A0 HYNs B TEYEHVEe Nepuoda BPeMEHMW, COOTBETCTBYHLLEro HaubonblieMy M3 ABYX 3HAYEHWHN,
YKa3aHHbIX HWXKE, 0O TEX NOp, Noka He NPou30MaeT aBTOMaTUYECKOE OTKITIOYEHWE:

- okono 30 c;

- nepuvod, AO0CTaTOMHO NPOOOIMKUTENbHLIA OTHOCUTENBHO OTKMYeHus ABOT c 3adepKol BpeMeHu, npu ee
Hanuuum (cm. B.7.2.11).

CoOTBETCTBYHOLLEE HAMPSKEHUE U3MEPAIOT.

MpoBogAT Tpu MamepeHns. Bece peaynbTathl JOMKHBI ObiTh MeHee 0,85-kpaTHOMO MUHUMAarbHOrO HOMWHAMBLHOTO
HanpshkeHus ABOT.

B peaynbTarte aTux uamMepeHuin AormKHO ObITh BeiSBNEHO, YTo ABOT oTKNoYaeTcs, Korga nponycKkaeTcst TOK YTEYKH,
PaBHbIN [, . @ NPUKNaALIBAEMOE HAMNPAXEHUE HEZHAYMTENBHO Bbille HanborbLIen 3MepeHHON BeNu4nHb. 3aTem AormkK-
HO BbITb NPOBEPEHOD, YTO MpU MOBOK BENUYMHE HAMPSKEHUS, MEHbLUENW, YEM MWUHMMAaNbHas U3MepeHHasa BenvyuHa, He-
BO3MOXHO BKMNoYMTE ABOT opraHoM py4HOro yrnpasneHus.

B.8.8.3 lpoBepka aBToMaTU4eCKOro OTKMKYEHWUA B ClyYae 0TKasa MCTOYHUKA MMTaHusa

Mpwn BknioyeHHom ABOT HanpsiKeHue, paBHOE €ro HOMWHAMNbHOMY HaMNPSKEHWIO, UMK, NMPW Hanu4yun auanasoHa
HanpspkeHW, 0QHO M3 HOMUHATbHBIX HANPSKEHWIA NPUKNanbLIBakoT K ero CETEBLIM 3aXMMaMm.

3atem HanpsxkeHue oTknovaloT. ABOT pomkeH oTkmouuTeesa. MIHTEepBan BpeMeHU MeXay OTKIMIOYEHNEM HanpsKe-
HWA 1 pPa3MbIKaHWEM [MaBHBLIX KOHTAKTOB M3MEPSIHOT.

MpoeogsaT Tpy nameperus onsg ABOT, OTKNKYaLWMXCA:

a) bes 3agepxku BpeMeHu (cm. B.7.2.11), HX 0HO 3Ha4yeHUe He JorMKHO npesbiwaTs 0,2 ¢;

b) ¢ sapepxKoi BpeEMeHW, MakcumarnbHOEe U MUHWMANbHOE 3HAYeHWA OOMKHbI BXOAUTb B AMAnasoH, yKasaHHbIN
W3roTOBUTENEM.

B.8.9 lNpoBepka nosegeHna ABOT, yHKUMOHANbLHO 3aBUCALMX OT HaMNpsiKeHUs UCTOYHUKA NUTaHUA, Nno
knaccudmkaumum B.3.1.2.2 B cnyyae oTKaza UCTOUYHMKA NMUTaHUA

B.8.9.1 OBwwe nonoxeHus

Onsa ABOT, nmeroLmnx perynnpyemMblii OTKAKYAKLWWIKA TOK YTEYKM, UCMbITaHWEe NPOBOAAT NPW HAMMEHbLLUEWN YCTaBKe.

Ona ABOT, umetowmx perynupyemMyto 3agepxKy BpeMeHW, UCTbiITaHWe NpoBoAAT npu niobon 13 ycTaBoK 3a0epiKKn
BpEMEHMU.

B.8.9.2 O6pbiB ogHoM a3kl B TpexdasHon cuctemMe (Ona Tpex- 1 vYeTolpexnontocHeix ABOT)

ABOT nogcoeguHaloT no cxeme pucyHka B.3 n co ctopoHbl ceTu nogatot 0,85-kpaTtHoe HOMUHANBHOE HanpskeHne
WK, NpY HaNMYMKM Juana3oHa HOMUHAMNbHbLIX HanpsxKeHun, 0,85-KpaTHoe HaMMEHbLLEE HOMUHAMBHOE HaMNpsXKeHue.

3atem ofHy dhasy OTKMOYAOT pasMblkaHuem Bbiknouyatens S, nocrne vero ABOT noasepratoT MCMbITAHUIO MO
B.8.2.4.4. Boikniovatens S, 3amblkaloT NOBTOPHO, Janee UCMbITaHWe BbINOMHAKT pa3MbikaHieM BoikModartens Sx. [lanee
ABOT nogeepratoT ucnbitaHuio no B.8.2.4.4.

3Ty METOAWKY WCMBLITaHUS MOBTOPSAKT MpU MOACOEAMHEHWW perynupyemoro peauctopa R K Kawaow u3 OByx
ocTaBLMxca a3 NnoovYepeHo.

B.8.9.3 Cnyyaii nageHus HaNpsKeHUsA B pe3ynbTaTe Neperpy3ku no ToKy Npy YacTUYHOM 3aMbIKaHUK Ha 3eMIT0

ABOT nogcoeduHsIOT No cxeme pucyHka B.3 W €O CTOpOHbLI ceTW nodaldT HOMUHAMNbHOE HanpsbkeHne unu, npu
HanM4Mm auanas3oHa HOMWHaNbHbIX HANPHKEHWA, HAMMEHbLUEE HOMWHATNbHOE HanpmKeHve.

3atem nuTaHWe OTKMKYaT pasmblkaHneM S;. ABOT He pormxeH cpaboTatk. 3aTeM S; NMOBTOPHO 3aMbIKaOT U
HanpsbKkeHWe CHUKaKT cnegywum obpasom:

a) ana ABOT, vcnone3yeMbix ¢ TpexdasHbIMM WCTOYHWKaMWM nutanus, — go 70 % MeHbllero HoMuHanbHoro
HanpspKeHus;

b) ana ABOT ot Toka yTe4ku, Mcnonb3yeMelx ¢ 04HO(a3HbIMN UCTOYHUKAMW NTaHuA, — Hke 85 B, npumensio-
LWMXcsa cregyowmmM obpasom:

- ANsl 0AHO- 1 ABYXMOMKCHBIX ABOT — mexay nontcamu,

- Ansi Tpex- u YyeTbipexnontocHeix ABOT, 3asBNeHHbIX KaK COOTBETCTBYHOLUME ANs UCNOMb30BaHUsA ¢ 0AHO(a3HbIMK
UCTOYHMKaMK NuTaHua [cm. B.5, nepeuncnerve e)], — Mexay KaxabiM COeQUHEHUEM [BYX MOMOCOB, BLINOMHEHHBLIX B
COOTBETCTBUM CO crelndukaumueil MaroToBUTens.

MpwumeyaHune—[na gadHoro npunoxeHua ogHononocHeld ABOT oT Toka yTedkn npeactaenaeT cobow ycTpoi-
CTBO C MOMKCOM, 3alMLLEHHBIM OT NEPErPY3KK MO TOKY W C HEMPEepbIBAEMbIM HEMTpaneMm (OBa nyTu Toka).

[na cnydyaes no nepeducneHnam a) u/unu b) npumMeHseTca Tok co aHadeHuem [, .. ABOT fomkeH cpaboTats.
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Lunkn nenbitanmi B I

B.8.10 MpoBepka BKNOYawLen U OTKNHOYaKoLWen cnocobHOCTEN NpU TOKe YTEUYKN B YCNOBUAX KOPOTKOTO
3aMblKaHUA

B.8.10.1 OBwme nonoxeHuns

HacTtoswee wcnbiTaHWe npefHa3HadyeHo Ana npoeepku cnocobHoctv ABOT BknouaTth, NponyckaTe B TEYEHMWE
3a4aHHOro BPEMEHW W OTKIKOYATL TOK YTEYKU B YCIOBUMAX KOPOTKOMO 3aMblKaHWs.

B.8.10.2 YcnoBusa ncneltaHuii

WcneitaHna ABOT gomkHo BbiTb NpoBedeHo cornacHo obluMm ycrnoBuAM WCMbITaHWA, ykasaHHbiM B 8.3.2.6,
vecnonb3ya IEC 60947-1:2007/Mam. 1:2010 (pucyHoK 9), HO Npy TakoM coeauHeHMK, YTOObl TOKOM KOPOTKOTO 3aMblKaHWs
ABMNANCH TOK YTEYKM.

McnbiTaHWe NpoBOAAT NpUY HANPSXKeHUN «ha3a — HeWTpanb» TONbKO Ha OAHOM MOMNKCE, KOTOPLIA He JOIBKEH DbiTh
HelTpanbHeIM. TOKONPOBOAALLME NYTU, KOTOPLIE HE AOIPKHBI MPOBOAUTE TOK YTEUYKM B YCIOBUAX KOPOTKOMO 3aMblKaHus,
NMOACOEOVHSIOT K MUTAKLLEMY HANPSXXEHUIO CO CTOPOHLI 32XKMMOB NMUTaHWUSA.

Mpw HeobxoanmocT, ABOT perynupytoT Ha HAMMEHbBLUYIO YCTaBKY OTKITHOHAKLLEro TOKa YTEYKM U Ha MaKCUManbHYyo
YCTaBKy 3a0epKKN BpEMEHMW.

Ecnu ABOT nmeeT Gonee 04HOro 3HaveHus [, y Kaxaoro U3 KOTopbiX COOTBETCTBYIOLLEE 3HAYEHME [, .\, UCTIbITa-
HUE NPOBOAAT NPU MAKCHMAINbHOM 3HAYEHWUN [, 1 YKA3EGHHOM HanpshkeHun Mesxkay dazamu.

B.8.10.3 MeTtoawvka ncnsltaHua

Lnkn BeinonHaembix onepaumin: O — t — CO.

B.8.10.4 CocrtoaHue ABOT nocne vcneitaHua

B.8.10.4.1 MNocne ucneitanua no B.8.10.3 ABOT He gomkeH UMETb NOBPEXAEHWS, BNNAIOLLME HA ero AanbHeWLyo
aKkcnnyaTaumio, n aomkeH 6e3 obcnyxuBaHua:

- BbIAEPKMBATL HaMpsKEHUEe, paBHOE [BYM €ro MakCcMManbHbIM pabouyum HanpsKeHUaM B YCMOBUAX MO
IEC 60947-1:2007 [nyHkT 8.3.3.4.1, nepeuncnexune 4)]. [Ina ycnoBuiA HACcTOSALLIEro cTaHaapTa Uenu, BknyawLwwme B ceba
nonynpoBOAHUKOBLIE YCTPOWCTBA, BO BPEMSA UCTIbITAHWA OOMKHbI ObITb OTCOEANHEHBI;

- BKIIOYATE U OTKMHMaTh HOMUHAMBHLIA TOK NPpY MakCUMansHOM HOMUHANBHOM paboyeM HanpsKeHUn.

B.8.10.4.2 ABOT pomkeH yooBNeTBOPUTENBHO BbIAEPKATb MCMBITAHUSA, yKkasaHHble B B.8.2.4.4, HO npu 3Ha4YeHUn
1,251, 1 6e3 U3MEepeHUs BpEMEHU OTKIMKOYEHWS. McnbiTaHne NpoBOAAT Ha OAHOM, BbiGpaHHOM MPOU3BONbLHO MOICE.

Ecnn ABOT umeeT perynupyemblii paboumnii TOK YyTeYKW, UCTbITaHWe NPOBOAAT Ha HAUMEHbLLEN YCTaBKe NpU 3Hade-
HWK TOKa, paBHOM 1,25-kpaTHOMY TOKY YCTaBKW.

B.8.10.4.3 lNpu HeobxogumocTn, ABOT gomkeH ObITb Takke NogBeprHyT UcnboiTaHuo no B.8.2.4.5.

B.8.10.4.4 ABOT, yHKLMOHAMNBbHO 3aBUCALLME OT HaMpPsBKEHUS UCTOMHWKA NUTaHKA, JOMKHbI TAKKE BblOEepKMBaTb
vcneitaHia no B.8.8 unu B.8.9 B 3aBMCcMMOCTK OT TOro, Y4TO NPUMEHUMO.

Lnkn neneitanmm B 1l

B.8.11 MNpoBepka Bo3aeCTBUA YCNOBUIA OKPyXalLlen cpelbl

McneiTaHue BbINOMHAKT B cOOTBETCTBMM ¢ TpebosaHuamu IEC 60068-2-30.

3Ha4yeHune BepxHen TemnepaTypbl 4OMKHO ObITh (55 * 2) °C, KONWMYECTBO LMKIOB AOMKHO ObITh:

-S—AHHIAH> 1A;

-28~,qnﬂ]AnS 1A.

Ons ABOT c perynvpoBaHnem TOKa yTeYKM NpoBoaaT 28-LMKNOBOe UCMblTaHWe TOrAa, Korga ogHa W3 BO3MOXHbIX
yCTaBOK MeHee unu pasHa 1 A.

B koHue uuknoe mcneitannin ABOT gomkeH yooBneTBopsATk UCMbITaHUMAM B.8.2.4.4, HO npu OTKNHOYaKOLWEM TOKe
yreukn 1,257, | v 6es namepeHusi BpeMeHu oTkNYeHns. Heobxoanmo NPOBECTM TONBKO OLHY NPOBEPKY.

Mpn HeobxoaumocTu ABOT Takke gomkeH yOoBNeTBOPATL UcnbiTaHuio no B.8.2.4.5. HeoBxogumo npoBecTu ToMNb-
KO OOHY MPOBEPKY.

B.8.12 lMpoBepka aneKTpoMarHUTHOW COBMECTUMOCTHU

B.8.12.1 WcnblTaHua Ha yCTOMYMBOCTL (K BbICOKOYACTOTHBLIM 31EKTPOMarHUTHBIM MMMYMNbCHBIM NOMexXam)

B.8.12.1.1 OBwwme nonoxeHuns

B cOOTBETCTBMM C NpUnoxeHuem J co cneayowumMm AONONHUTENbHEIMW TpeboBaHUAMMU.

Ona ABOT ¢ perynupyemMmbiMi yCTaBKamMu pabodero Toka yTeukn W/unv 3afepXKn BpeMeHU UCnbiTaHua cnegyert
NMPOBOAWTL C MEHBLUMM 3HAaYEHVEM U3 3TUX YCTABOK.

MutaHne ABOT gdomkHO nogaBaTbCA C HOMWMHAamNbHbIM paboynMm HanpsbkeHuem Wnu, B cryvae guanasoHa
HOMMHAaINBHBIX paboynx HanNpPsKeHWH, ¢ NbeiM yOobHEIM HanNpskeHeM B Npedenax aToro AvanasoHa.

WMcneiTanus npoeoaaT 63 Toka Harpysku, HO C TOKOM YTEYKWU, ECrv 3a4aHo.

PeaynbTtathl WCMbITAHUWA Ha YCTOWYMBOCTb CreayeT OUeHWMBaTb Ha OCHOBe KpuTepueB 3doheKTMBHOCTK
hyHKLUMOHMPOBaHUSA, onpefeneHHblX B J.2.1 (npunoxeHue J), ¢ HWKenpuBedeHHbIMK cneundurkauuamm.

KpuTepuii adptheKTUBHOCTK (hYHKUMOHUPOBaHUS A:

- ans stana 1 ABOT we momken cpabotate npu Harpyske 0,3/, Ha ogHOM nostoce, BbiGpaHHOM NPOU3BOIIEHO;
hYHKLMW KOHTPONS, NPW HAanW4MW, OOMKHLI NPaBUNBHO NOKa3bIBATh TEKYLLEE COCTOSHUE;
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- ans atana 2 ABOT pomkeH cpaboTaTe Ha Kax4on UCTbITATeNbHOW YacToTe Npu Harpyske 1,251, BpeMs 3afepk-
KM cpabaTbiBaHWsA Ha KaX[doW YacToTe A0MKHO ObiTb HE MEHbLLE MaKCHMarbHOro BPEMEHW OTKITHUYEHMSA, YCTaHOBINEHHOTO
anal,, 8B.4.2.4.1 unm B.4.2.4.2, B 3aBUCUMOCTN OT NMPUMEHEHMS.,

Mocne aTKx UcnbiTaHUA HeobxoaMMO NOATBEepPaAUTh NpaBuibHOe pyHKUMOHMpoBaHue ABOT B cnyyae BHe3anHoro
BO3HWKHOBEHWSA TOKa YTEYKW B COOTBETCTBUM € B.8.2.4.4, Ho Tombko npu /.

Kputepui acbdektMBHOCTM hyHKUMOHUpOBaHUs B:

- BO BpemaA wucnbitaHus ABOT He pomkeH cpabotate npu Harpyske 0,3/, Ha ofHOM norioce, BelBpaHHOM
NMPOW3BOINBHO; (hYHKUMM KOHTPONS (NpW HAnmW4Mmn) MOryT BPEMEHHO BLIXOAWUTL U3 cTpod. lNocne vcnbiTaHus Heobxoaumo
noaTBepAWTL npaeunsHoe dyHkumoHrposaHne ABOT B cnydae BHE3aMHOrO BO3HUKHOBEHUS TOKA YTEYKM B COOTBETCTBIN
¢ B.8.2.4.4, Ho Tonbko npu IM.

B.8.12.1.2 3nektpoctatuyeckue paspaasbl

B cootBeTcTBUM € J.2.2 (npunoxeHue J).

Cxema McnbiTaHWA JoMKHa COOTBEeTCTBOBaTb pucyHkam J.1 1 J.3 (npunoxeHue J).

Kputepuid acbdheKkTMBHOCTU OyHKLMOHMpOBaHWUsA cooTBeTcTByeT B.8.12.1.1, 3a UCKNH4YEeHMeM TOro, YTO BO Bpems
ncneltaHua ABOT moxeT cpabotats. Ecnn ABOT cpabotan, To Heo6xoaumMo NpoBecTW A0MONMHUTENBHbLIE UCTLITAHWA C
NPOMEXYTOUYHbIM Bonee HM3KUM ypoBHeM, npu aTom ABOT He gomxkeH cpaboTaTs.

B.8.12.1.3 3nekTpomarHWTHbIE NOMA U3Ny4YeHs BbICOKOW YacTOThbl

B cootBetcTtBUM ¢ J.2.3 (MpunoxeHne J).

CxeMa MCnbiTaHWIA JoIKHa COOTBETCTBOBATL PUCYHKY J.4 (npunoxexue J).

McnblTaTenbHble coeqMHEHUA A0IMKHbI ObIThb BoinonHeHbl cornacHo |EC 61000-4-3:2006 (pucyHOK 5 vnv pucyHokK 6)
B 3aBMCUMOCTW OT NMPUMEHEHMA C YYETOM WHCTPYKUWMIA M3rOTOBWMTENSA MO MOHTay. TUM Mcnonk3yemoro kabens OoMmKeH
ObITE yKa3aH B oT4eTe 00 UCMbITaHWAX.

Kputepuih adpdpeKTMBHOCTH PyHKLUMOHKUpoBaHUA A onpegened B B.8.12.1.1.

B.8.12.1.4 WMmnynbCHbIE 3neKTpudeckne noMmexu (BCrnnecku)

B cootBeTcTBUM C J.2.4 (npunoxeHue J).

VMcnbiTaTenbHble coeAnHeHUs A0MKHbI ObiTh BhiNonHeHbl no IEC 61000-4-4:2012 (pucyHok 4).

CxeMa vchblTaHWs JOMKHa COOTBETCTBOBATL PUCYHKY J.5 (npunoxeHue J) ANs UCNbITAHUA NUTAKOLWWX NUHAW U
pucyHKy J.6 (npunoxeHwe J) ANa UCMbITAHWA CUTHAMBHBIX TIMHWW U C YY4€TOM UHCTPYKLWIA U3roTOBUTENS MO MOHTaXY.

Kputepuii adpdhekTMBHOCTH hyHKUMOHWpoBaHma B no B.8.12.1.1.

B.8.12.1.5 Ckauku (HanpskeHusa/Toka)

B cootBeTtcTBUM C J.2.5 (npunoxeHue J).

CornacHo ycroBusam ucneitanui IEC 61000-4-5:2014 (nyHkT 7.2).

[na ynobcTBa MOXKHO BbINOMHATE MOHTAX B COOTBETCTBUM C YkasaHusamMu B.8.12.1.4, Ho npuMeHeHWe 3a3eMrneHHoro
KOHTPOINBHOO 3KpaHa HeobA3aTenksHo.

YcnoBua ncnelTaHuii AomkHel cooTeeTcTBoBaTh IEC 61000-4-5:2014 (pucyHkun 6, 7, 8 unu 9) ¢ y4eToOM MHCTPYKUMIA
W3roTOBUTENSA MO MOHTAXY.

Kputepuii adbdekTMBHOCTU hyHKUMOHUpoBaHna B onpegeneH B B.8.12.1.1.

B.8.12.1.6 KoHAYKTUBHLIE NOMEXM, Bbi3blBaeMble NOSSIMK BbICOKOM YacTOThl (Momexn obLero Buaa). KoHOyKTUBHbIE
3MNEKTPOMAarHWTHbIE MOMEeXK, HaBeAEHHbIE PaaNoYacTOTHBEIMU NOMAMKM (0BLLMIA TUN)

B cootBetcTBUM C J.2.6 (NpunoxeHue J).

Kputepuii adbdpekTMBHOCTU hyHKUWMOHMpoBaHnA A npueedeH B B.8.12.1.1.

B.8.12.2 WMcnbiTaHue Ha MOMEX03MUCCUID

B.8.12.2.1 O6wwme nonoxeHus

B COOTBETCTBMM C MPUIOXKEHWEM J CO CNEeayLWUMI AONOMHUTENbHEIMK TpeboBaHUAMM.

Mutanme ABOT pomiHo BbiTe obecneveHO HOMWHaNbHLIM paboyduMMm HanpsbKeEHUWEM WnW, B Cryvyae guanasoHa
HOMUHAnbHbBIX paboynx HanpsKeHuin, NBLIM yKa3aHHbIM HanpsXKEHMEM B Npeaenax 37oro AuanasoHa.

VcnbiTaHue cnegyeT npoeoauts 63 ToKa Harpy3ku 1 ToKa yTeuku.

B.8.12.2.2 KoHaykTMBHbIE NOMexu Bbicokor YyacToTkl (150 'y — 30 MIu)

B cootBeTtcTBUM C J.3.2 (npunoxeHue J).

B.8.12.2.3 WManyyaemble nomexu Bbicokor YactoTel (30—1000 MTu)

B cootBeTtcTBUM c J.3.3 (npunoxeHue J).

B.8.13 UcnbiTaHus Ha UBMEHEHUsA UIU NMpepbIBAHMA HANPAXeHUA U Ha NPOCaAKU HanpPsKeHUs

MpumedyaHune— OnpegeneHve nocagok HanpshxeHus — B cooTeeTcTBuuM ¢ IEC 61000-4-11.

VeneiTaHua, onpeneneHHsle B B.8.8 u B.8.9, cuntaloT cOOTBETCTBYIOWUMU TpeBOBaHUAM MO 3MeKTpoMarHUTHON
COBMECTUMOCTHU.
MpoBeneHve 4ONONHUTENBHBIX UCTBITAHWIA He TpebyeTcs.
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MCcToYHUK nuTaHus

o 00 0

A
sy 1777
D
J’ J’ $ S; — MHOrOMonCHLIN BbIKMKYaTenb; S, — O4HOMNOSMIOCHLIA BbIKMHOYATENb;
D — wncneityemeii ABOT; V — BonbTmeTp; A — amnepmeTp; R — perynupye-
R MbllA pesncTop
PucyHok B.1 — McnblTatensHasa uenb ans npoeepku paboyen
xapaktepucTukm (cm. B.8.2)
VICTOYHMK NUTaHus

(o] o

Sy %

: [

A
D
z
A — amnepmeTp; V — BonbTMeTp; D — ucnbityembiid ABOT; S, — ABYXNOMKOCHbIA
BbIKMIOYaTENb; Z — PErynupyemMoe NorHoe conpoTUBNEHWe
PucyHok B.2 — McneiTatenbHas Lenb ANA NMPOBEPKX NPeaenbHON BerMYnHbI
TOKa HEOTKNKYEHWA B YCNOBUAX CBepXToka (cM. B.8.5)
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MeTouHMK nuTaHua
(o] o 0 0

| E—
= ——

®
=
coooN
RRRP

|
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2

V — Bonbtmetp; A — amnepmetp; D — ucnbityemsiii ABOT, S; — MHOTONONOCHsIA
BblKNKYaTens, S, — OQHOMOIMKCHBIM BbIKNKOYaTens; S;, S, S; — O4HOMNOMKCHBIE
BbIKNIOYATENW, pasMblkaloLlimMe ogHy a3y (noovepenHo); R — perynupyemblii pesuctop

PucyHok B.3 — WcneiTaTensHana uenks Ansa nposepky nosegeHna ABOT,
knaccuduumpyemoro no B.3.1.2.2 (cm. B.8.9)

Tok 1, % 4

100

90

10
(F=100 k)
10+ A~ .
Bpewms t, MkC
0,5
-60 -

PucyHok B.4 — BonHa Toka 0,5 mke/100 kl'y
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0
WMCcTOYHMK NepeMeHHoro
TOKa

1 — unbTp; 2 — UCTOYHWK MUTaHusA; L = 5 MkTH; Ry = R, =25 Om; C, = 0,5 Mk®; C, = 5 HD; X — 3aXUM 3a38MNIEHWS, NPU HANUYKMK,
NnoAcoefUHEHHbLIA K HENTPansHOMY 3aXKUMY, €CNiM OH MapKMPOBaH, UMK, B OTCYTCTBUE TAKOW MapKUPOBKK, K Nobomy hasoBoMy 3axumy

MpuvMeyaHWe — 3Ha4eHUs KOMMOHEHTOB LEenu NpMBeAeHbl UCKMIOHMTENBHO OPUEHTUPOBOYHO, M MOXET NoTpe-
BoBaTbCA perynupoBKa Ans NpyvBeaeHwst hopMbl BOMHbI B COOTBETCTBUE TpeGoBaHusaM pucyHka B.4.

PucyHok B.5 — lNMpumMep UCnbITaTensHoM Lenu Ans NpoBEPKU YCTOMUYMBOCTM K HEXenaTernbHOMY pacuenneHuo

Tok I, %A
100 {

90

50

10
0 -
04 T Bpema t, MKc

T;=1,25T
Tp
PucyHok B.6 — BonHa umnynbscHoro Toka 8/20 mkc
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L
D (I
ABOT o
I ON—' () 1 2
eHepaTop [o}
VIMI'IyJ'IbCHOI'U TOKa I X
8/20 mke o

1 — hunbTp; 2 — UCTOMHUK NUTaHUA; X — 3aKUM 3a3eMMeHns, Npy Hanu4nu, NoAcoeMHAEMbIA K HEWTPanbHOMY 3a3KMMY, €Cnu OH
MapKUPOBaH, UK, B OTCYTCTBUE TaKoW MapKMPOBKM, K NDGOMY thasoBoMy 3axumy

PucyHok B.7 — lNMpumep ncnbiTaTensHou Lenu And NPOBEPKU YCTOWYUBOCTM K HEKENATENBHOMY OTKITIOYEHMIO B Cryqae
nckpeHus 6e3 nocnegytollero Toka (cm. B.8.6.3)

S
—
NOQ 000

D — ucneityembii ABOT; S — UCTOMHWMK nuTaHud; V —
BOMLTMETP; A — amnepmeTp (M3mMepeHue JenCTBYIOLLEro

3Havenmns);, SCR — Tupuctop; R — perynvpyemoii
pesuncTop; S; — MHOTOMOMKCHLIN BbIKNKOYaTenb; S, —
OAHONOMIOCHLIA BbIKMOYaTeNb, 83 — BbIKNK4YaTENbL Ha

OBa HanpaeneHus

PucyHok B.8 — VcneiTaTtensHas uenks ons
NPOBEPKN NPaBUNbHOCTU DYHKLUMOHWPOBAHKA
ABOT B cny4yae nynbCUpYHLLUX NOCTOSHHBIX TOKOB
yTeukn (cm. B.8.7.2.1—B.8.7.2.3)

Q

D — wucnbityembit ABOT; V — BonbTMeTp; A — amnepmeTp

(MamepeHune OeUCTBYOLWEro sHavyeHns); Ry, R, — perynupyembie

peancTopsl; S; — MHOMOMOMICHBIM BbIKNKOYaTENb; S, —

OHOMOMICHBIA BbIKNIOYATENb; S, — BbIKNIOYATENb HA [Ba
HanpaeneHusa; SCR — TMpUCTOpPbI

PucyHok B.9 — WcnbiTaTenbHana uenb Ans NPOBEPKU
npaeuneHocTK oTkNYeHns ABOT B cnyyae
NyJIbCUPYHOLLErO MOCTOAHHOIO TOKa YTEYKW, Ha KOTOPbIN
HaknagbiBaeTCs CrNaXeHHbIN MOCTOAHHBIN TOK YTEYKN
(cm. B.8.7.2.4)
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Mpunoxexune C
(o6azaTtensHoe)

LUukn ncnbiTaHUM Ha KOpPOTKOe 3aMblKaHWe OoTAeNibHbIX NONKCoB

C.1 ObOwwue nonoxeHUsa

McnbiTaHnsaM  3Toro  UMKNa MOAMEeXaT MHOroMNOMKCHbIE BbIKNKOYATENM, MpeaHa3HayeHHble Ans CUCTEM C
3aszemneHuem gasbl n naeHTuuurpyemsle no 4.3.2.1. B umMkn BXoasaT cneayolme NCnbITaHns:

Mcneitanne MyHkT
WcnbiTanne Ha OTKNKOYaK0LLYK cNOoCO6HOCTL OTAEMNBHOrO NOMKCa NPU KOPOTKOM 3aMblkaHum I Cc.2
[MpoBepka anekTpUYecKon NPoOYHOCTM U30NALUN G.3
MpoBepka pacuenuTeneil TOKOB Neperpyskun C4

C.2 WUcnbiTaHue Ha OTKNH4YakwLwyr cnocobHOCTL OTAEeNLHOro nonkca NMPWU KOPOTKOM 3aMbIKaHUH

McnbiTaHne Ha KOPOTKOE 3aMbikaHWe BbINONHAT B 0buyx ycnosusAx no 8.3.2 npu sHa4eHun oxuaaemoro Toka [,
paBHOM 25 % HOMWHAmNLHOW NpeaenbHOM OTKMYaloWel CnocoBbHOCTK [, NPY KOPOTKOM 3aMbIKaHWUK.

MpumMmedaHne — 3Ha4yeHuna Bollle 25 % OT [, MOTYT BbiTb NPOBEPEHLI U YKa3aHbI N3rOTOBUTENEM.

McnbiTaTensHOEe HanpsKeHWe [0 BKMOYEHUA OOIPKHO ObiTb paBHbIM MEX(asHOMY HanpsKeHW, COOTBETCTBY-
HOLLEMY MakcMMarnbsHOMY HOMWHanbHOMY pabovemy HanpspkeHWH aBTOMAaTMYECKOrO BIKMKYATENHA, MPU KOTOPOM OH
MOXKET ObITb MCNOMBL30BAH B CUCTEMAX C 3a3eMrneHneM asbl, C y4eToM TpeboBaHuiA K BO3BPaLLAOLLEMYCH HAMPAKEHNIO,
yKkasaHHbIX B 8.3.2.2.6. KonuyecTBo 06pasuoB, noanexalnux UCMbITaHu, U YCTaBKW pacueniTenen ¢ perynupyemoi
YCTaBKOW JoMmkHblI cooTBeTcTBoBaThE Tabnuue 10. KoadpuumeHT MOLHOCTK JOMKeH cOOTBETCTBOBaTL Tabnuue 11 B 3a-

BUCMMOCTW OT UCMBLITATENBHOMO TOKA.
WcnelTaTensHas uens gomkHa cooteeTcTBoBaTh IEC 60947-1:2007/WMam. 1:2010 (nyHkT 8.3.4.1.2, pucyHOK 9) € nu-

TaHveMm oT AByX ha3 Tpexda3Horo MCTOYHWKa NUTaHUa U C NpUcoeqUHEHEM NNaBKoro anemMeHTa F K ocTaBluencs dase.
OcTaBluumiicsa(Mecsa) nonwc (UnNu nonca) Takke OOMmKeH (AomkHbl) BbiTe coeauHeH(bl) ¢ aTOW dhason Yyepes NNaBKUA
anemeHT F

Linkn BeINONHAEMbBIX OnepaLuui:

O —t—CO.
LI,MKJ'I nomkeH BblTe npoBeaeH Ha KaxXgom OTOoernbHOM rnonce noovepenHo.

C.3 MpoBepka aNeKTPUYECKOW NMPOYHOCTU UZONALKUK
Mocne neneitanHna no C.2 cnegyeT NpoBEPUTL AMNEKTPUYECKYHD NMPOYHOCTE M3onauuu no 8.3.5.4.

C.4 NpoBepka pacuenuTene TOKOB Neperpysku
Mocne ncneitannga no C.3 cnegyeT npoBepuTh cpabaTbiBaHWe pacuenuTeneid TOKoB neperpysku no 8.3.5.5.
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Mpunoxenue D

(cBobogHoe)
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MpunoxeHue E
(pexomeHgyemoe)

Bonpochl, nognexaiwue cornacoBaHuro MexXxagy u3arotoeutenemMm n HOTpEﬁHTEﬂEM

M punmevyaHmne — B paHHOM NMPUNOXEeHUN:
= CINoBO «cornacoBaHMe» UCNoJib30BaHO B O4EHb LLUMPOKOM CMbICIE;
- CrnoBoO ((i'IOTpef)MTeJ'IM» NpUMEHEHO TaK Xe, KaK ucneltTatelbHble naﬁopaTopMM.

Mo IEC 60947-1:2007 (npunoxeHue J) co crnegyowmmMm GONCNHEHUAMMU:

Pasgen unu nyHkT
HacTosLero ctaHaapTa

CopepaHune

nepeduncrneHue b)

4.3.6.3 ABTOMaTU4eCKWe BbIKNoYaTeNn ¢ HaubonbLUen BKNoYatoLwen cnocobHOCTBI0 N0 CPaBHEHWUIO
C AaHHbIMU B Tabnuue 2
7.2.1.2.1 ABTOMaTU4eCcKkoe pasMblkaHue, oTnuyawleecs 0T CcBobOOHOrO pacuenneHus, wu
OCYLLECTBNAEMOE NOCPEACTBOM HAKOMMEHUS 3HEPTAN
Tabnuua 10 YcTaBkM MakcMmarbHbIX pacLenuTeneld TOKOB Neperpy3kn ¢ NPOMeXyTOYHbIMIA 3Ha4YEHUAMN
MPU NCMbITAHUSX HA KOPOTKOE 3aMblKaHne
8.3.35 MeTog ucnbiTaHWA Ha MNpeBbILLEHWE TemMnepaTypbl YETLIPEXMOMOCHLIX aBTOMAaTUYECKUX
BbIKIIOYaTENEN C YCNOBHLIM TEMMOBLIM TOKOM CB. 63 A
832643 3HavyeHWe UCnbITaTENBHOrO TOoKa ANA UCMBITAHWA Ha KOPOTKOE 3aMblkaHWe YeTBepToro rno-
NKca YeTblpexnonCHbIX aBTOMaTUYeCKUX BbIKMoYaTenein
8.3.3.2.3, 3HayeHne UcnbITaTenbLHOro ToKa AN NPOBEPKU XapaKTepMCTUK Mo BPEMEHW/TOKY ¢ obpart-

HO3aBUCKMOW 33epKKOW BPEMEHUN

8.3.3.5 [NoBbILLIEHWE KECTKOCTU YCNOBWIA UCNBITAHWIA Ha paboTocnocobHOCTE NpK Neperpyakax
8.3.3.81834.6 JonycTUMbIA  WHTepBan Mexay MNpoBepkaMi MpeBbILWEHUS TemnepaTtypbl U paboThl
pacuenvTenen TOKOB NepPerpyskn B Unknax ncnoitaHni | u ll
8.4.3 KanubpoBka pacuenuTenei, oTNMYalLWAanAcsH OT MAKCMMankbHbIX, HE3EBUCUMBIX M MWHU-
MarbHbIX
85 CneumaneHbie UcnbiTaHKs. BnaxHoe Tenno, consHon TymaH, Bnbpauma u yoap
B.8 MprUMeHUMOCTb UcnbiTaHWi, korda {,, > 30 A
B.8.2.5 PaclvpeHnne npenenos MCnbITaTENBHOM TEMNepaTypbl OKpYKaloLWwero Bo3ayxa
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MpunoxeHue F
(o6azaTenbHoe)

JononHuTenbHbIe TPEGOBaHMH K aBTOMaTU4eCKMM BbIKNKW4YaTenAam C GHEKTPOHHOﬁ 3au.|,wroﬁ
OT CBEpPXTOKOB

F.1 O6wune nonoxeHus

HacTosawee npunoxeHne OTHOCUTCA K aBTOMaTU4YEeCKMM BbIKNHOYaTenam, obecnevynBaloL M Jaluty o1
MaKCUMarlibHblX TOKOB MNOCpedCTBOM 3MEeKTPOHHOIo yCTpOI?ICTBa, BCTPOEHHOIo B aBTOMaTUYECKMMA BLIKMHOYATENbL W
HE3aBWUCMMOIo OT CETEBOI0 HanpAXXeHna Unn gpyroro BCNnoOMoratenbHOro MCToOMHUKa.

B NPUNOXEeHW NpeacTaBneHbl UCMbITaHWUA ONA NMPOBEPKA paﬁOTDCI‘IDCOﬁHDCTH aBTOMaTUYECKMX BbIKNOYaTENER B
3aaHHbIX YCNOBUAX Opr}KaPOLLl,BFI cpenbl.

HacTtoswee NpUNoXeHne He BK4aeT CI'IELIMC*JVI‘-IGCKVIX MCMbITaHWIA, npegHasHadYeHHbIX O51nA NMPOBEPKM MWHbIX
beHKLlHl?I QNEKTPOHHOIO yCTpOl?ICTBa, YeM 3alinTta 0T CBEPXTOKOB. Tem He MeHee UCMbITaHUA Mo AaHHOMY MPUINOXEHWIO
OOMKHbI rapaHTUpoBaTh, YTO ANEKTPOHHOE yCTpOI?ICTBO He BnnAeT Ha UCNONHEHWe beHKLI,VIVI 3alUNTEI OT CBEPXTOKOB.

F.2 Nepe4yeHb ncnbiTaHumn

F.2.1 Obwme nonoxeHua
McnblTaHWA, ykasaHHble B HACTOSLLEM MPUIIOXEeHWKW, ABNAKTCA MWCMbITAHUSAMW TUNa WM AOMONMHUTENbHBIMU
UCNbITaHUAMMK K pasgeny 8.

MpumedaHue — Mpy HAaNM4YMK CTAHOAPTA Ha crnelnduYeckne YCNOBKS OKPYKatoLLEen cpeabl Ha Hero cnegyet
CCbINaThbesa, NpU HeoBXOAUMOCTH.

F.2.2 WUcnbiTaHna Ha YCTOW4YMBOCTb K 3NEKTPOMarHUTHLIM NomMexam

F.2.2.1 OBwme nonoxeHus

McnbiTaHWs aBTOMaTUYECKUX BLIKMTKOYATENEN C 3NEKTPOHHOW 3aLMTON OT Neperpy3ky No ToKy criegyert NpoBoanTb
B COOTBETCTBMM ¢ Tabnvuamun J.1 1 J.3 (npunoxeHne J).

F.2.2.2 Kputepumn achdeKkTMBHOCTN (DYHKLUNOHUPOBAHNA

OueHKy pe3ynbeTaTOB MCMBITAHMA Ha YCTOMYMBOCTE CnedyeT NPOBOAWTbL Ha OCHOBE KpUTEpUEB 3(MEKTMBHOCTU
dyHKUuoHMpoBaHua no J.2.1 (npunoxeHue J) HUxenprBeaeHHsIMU cneuudukaunamm.

Kputepwuii acdbdpeKkTMBHOCTU OYHKUWMOHNpOBaHUS A:

- anst atana 1 aBToMaTW4EcKMin BbIKNOYaTeNb Mpu Harpyske co 3HadeHvem 0,9 TOKOBOW yCTaBKM HE [OOMKEH
cpaboTtaTb, U YHKLMK KOHTPOIS, NPU HANWY1n, JOMKHLI MPaBUITLHO 0TODpaKaTh TEKYLLEE COCTOSHME aBTOMATUYECKOro
BLIKMKOYaTENS;

- Ans aTana 2 npu Harpyske co 3HaveHuem 2,0 TOKOBOW YCTaBKM aBTOMaTWMYECKWA BbIKMOYATENb [OOMKEH
cpabotatek B npegenax 0,9 MMHMManNbHOro 3HavyeHUs U 1,1 MakcMmanbHOro 3Ha4YeHWA XapaKTEPUCTUMKW NO BpeMeHw/
TOKY, YCTaHOBIMEHHON M3rOTOBUTENEM, U (DYHKLMW KOHTPOMSA, MPW HanuM4uu, OOMMKHBLI MpaBuIbHO oTobpaxkaTk Tekyllee
COCTOAAHWE aBTOMaTUYECKOrO BbIKITIOYATENS.

Kputepuid acbdeKTMBHOCTHU hyHKUMOHNPOBaHUA B

Bo Bpems ucnbiTaHWa aBTOMaTMHECKUIA BEIKMIOYATEND MPKU HArpy3ke co 3HadeHnem 0,9 TOKOBOW YCTaBKU HE OOMKEH
cpabotatb. [Nocne ncnbiTaHMA aBTOMAaTUYECKMIA BbIKNIOYaTENb OOMKEH COOTBETCTBOBATL YCIOBUIO XapakTEPWUCTUKM MO
BPEMEHW/TOKY, YCTAHOBNEHHOW M3rOTOBUTENEM, MPKY HAarpy3ke co 3HayeHnem 2,0 TOKOBOW yCTaBKu, U hyHKUUKM KOHTPONS,
NpW HanW4MK, AOMKHLI HaaneXalum obpaszomM oTobpaxaTh TeKyLee COCTOAHWE aBTOMaTUHMECKOrO BbIKNKYaTens.

F.2.3 MNMpumMeHeHMUe ¢ HECKONBbKUMU YacToTaMun

McnbiTaHWe crieqyeT NpOBOAUTL B COOTBETCTBUM C F.6.

F.2.4 AcnbiTaHWe cyxum Tennom

McnbiTaHWe crnepyeT NpoBOOUTL B COOTBETCTBUM C F.7.

F.2.5 UcnbiTaHKe BNaXHbIM TENMNoOM

McnbiTaHWe crniengyeT NpoBOgMTL B cOOTBETCTBUM C F.8.

F.2.6 Uuknbl koneGaHun TemMnepaTtypbl C 3agaHHbIM PEXUMOM U3MEeHEeHUA

VcnbiTaHWe cnepyeT NpoBOgUTL B COOTBETCTBUK C F.9.

F.3 O6wue ycnoBmA UCNLITAHUA

F.3.1 O0Owwe nonoxeHus

VcnbiTaHus no gaHHoOMYy NPUIoXKEHMIO MOXHO NPOBOAUTE OTAEMLHO OT UCMLITAHWIA, ONUCAHHLIX B pasgene 8.

Ons npoBeOeHWs WCMBbITAHUA HA 3MNEKTPOMArHUTHYKD COBMECTUMOCTb MPUMEHAETCH npunoxenve J c
OOMonHUTENbHbEIMKM TpeboraHuaMKM B cooTBeTCTBUM € F.4 n F.5.

F.3.2 UcnbiTaHusa Ha 3NeKTPOMAarHUTHYH COBMeCTUMMOCTb

[na BbINONHEHWUA UCMBITAHWA Ha ycToOWYMBOCTL (cM. F.4) cnegyeT nNpoBOAWTL WCMbITAHWE OOQHOrO aBTOMaTU4e-
CKOrQ BbIKNMHYATENA ANA KaXKA0ro TUMOWMCMOMHEHWA W KaXKOoro TUMNa KOHCTPYKUMM OaTYMKa TOKa; B AaHHOM KOHTEKCTe
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M3MEHEeHWe BUTKOB OBMOTKM He cHMTaeTcs OTNUYalolleics KOHCTpyKuMeW. B cnyvae BbIKATHOrO aBTOMaTU4ECKOrO
BLIKMHOYATENS YCTPOWUCTBO AOMKHO BbiTh YCTAHOBMEHO BHYTPU KOpMNyca B COOTBETCTBUM C MHCTPYKUUAMU M3roTOBUTENS,
npu 3TOM UCNbITaTeNbHaA YCTAHORKA OOMKHA BbiTh COOTRETCTRYIOLMM 0Bpa3oM nameHeHa.

Tokoeas ycTaBka /. AOMKHA ObiTb OTPErynpoBaHa Ha MUHMManbHOe 3HaYeHne.

Kaxpas 3 ycTaBok pacuenuTeneil KOPoTKOro 3amMbIKaHWs U MIHOBEHHOrO OEeNCTBUSA, ecrnv NpPUMMEHUMO, OOrKHa
BbITb OTPErynMpoBaHa Ha MUHUMAanNbHOE 3HAa4eHUe, HO He MeHee 2,5/,

McnbiTaHus cneayeTt NPOBOAMTL C MCMOMb30BaHMeM Hanbonee COOTBETCTBYIOLLEN ANs 9TOr0 UCMbITaTeNbHOM Lenu
COrMacHo yKasaHUsiM CReayoLwmX MYHKTOB C YH4ETOM CEHCOPHbIX 3NIEMEeHTOB NoTepu thasbl.

[Ons aBToMaTWYeckux BLIKMOYATENen C 3MeKTPOHHOW 3alMToi OT Meperpy3ku Nno TOKY MOXHO A0onyckaTk, Y4TO
XapakTepUCTUKM pacLenneHns SBNATCA aHanorMYHsIMW HE3aBUCMMO OT NPOBEAEHUS UCMBITAHWIAL

- Ha OTOENbHbIX NOMKCcax MHOTOMOMOCHBIX aBTOMaTUYECKUX BbIKMOYaTENEN!;

- Ha OBYX Unu Tpex hazoBbIX NOMCcax NocneaoBaTensHo UM

- C MOMOLLBK TpexdasHoro CoeanHeHus.

[MpumeyaHume— 370 NO3BOMSAET BbIMNOMNHATL CPABHEHWSA PE3YNLTATOB UCTbITAaHWMIA, NOMYYEeHHbIX Ha Pa3HbIX KOM-
BuHaumax dasoBbIX NOMKCOB cornacHo TpeboBaHWAM pasnuyHbIX NocnefoBaTeNsLHOCTEN NCTLITaHWI.

[ns aBToMaTMHecKVX BelkNYaTenen, BKNKYaLWwmx B cebs dyHKLUMI0 3aLWMTel OT TOKa yTe4ku (CM. npunoxeHue B
1 npunoxexve M):

- B cootBeTcTBUM ¢ F.4.4, F.4.5 n F.4.6 ncneitaHna npoBogaT Ha Napax ¢a3oBbIX MONKICOB AN MHOTOMOMKOCHbLIX
aBTOMaTWMYeCKMX BbIKNoYaTenen ¢ Lenbio NpedoTepalleHns HenpegHamepeHHOro pacuenseHus B pesynetaTte AeicTBus
TOKa yTeYKH;

- B cooTBeTcTBMM C F.4.1 1 F.4.7 ncneitTaHns MOXHO NPOBOAUTE, NPUMEHSAA O4HY KoMBWUHaUMI0 ha3oBbIX MOMKOCOB
[0 TEX Nop, NoKa MOXHO NPeAoTBpallaTe HenpedHaMepPEHHOe pacuennerHue B pesynetate JefCTBUS TOKa YTEYKH.

F.4 WcnbiTaHuA Ha YCTOMYUBOCTDL

F.4.1 TapMoHu4YecKue TOKK

F.4.1.1 Obwme nonoxeHus

Takve WCMbITaHWMA NMPUMEHSAT AN aBTOMAaTUYECKUX BbIKMOYaTenen, Onf KOTOPbIX 3MEKTPOHHbIE YCTPOWCTBA
CYUTBLIBAHWA TOKa 3a8BMNEHbl N3TOTOBUTENEM Kak 3(hhEKTUBHO YyBCTBUTENBHbLIE.

910 nNMbo AoMKHO ObiTb 0B03HAYEeHO MapPKUPOBKOW r.m.S Ha aBTOMAaTWMYECKOM BulKNodaTene, nubo ykasaHo B
OOKYMEHTaLun U3roToBuTens, nubo n To 1 gpyroe.

McneiTaHnsa obopyooBaHus crnedyeT NPOBOAMTbL Ha OTKPLITOM BO3OyxXe, €ClM OHO He npeaHasHadeHo Ansa
MCNONb30BaHWA TONBKO B CNeuuansHoW, MHAWBKAYansHoM obonoYke, B 3TOM Ccrny4Yae OHO AOMKHO NPOX0AUTE UCMbITaHne
B TAKON MHOAMBMAYanbHON obonouyke.

Ecnu npumeHMMo, ncneiTaHus cnefyeT NpoBOAUTE C HOMUHATBHOW YacTOTON.

MpumevaHue — McnbiTaTenbHble TOKK MOTYT reHepUpOBaTLCH UCTOMHUKOM NUTAHMS, OCHOBAHHLIM Ha UCMOomb-
30BaHUK TUPUCTOPOB (CM. PUCYHOK F.1) 1 HaCbIWEHHLIX CEpPAEYHUKOB, NMPOrPaMMMUPYeMbIMWA MCTOMHUMKAMW MUTAHUA UMK
OPYrMMU NOAXOAALMUMUA UCTOUHUKAMM,

F.4.1.2 VcnblTaTensHble TOKKU

®opmMa BOSHbI UCMLITATENBHOMO TOKa AOMKHA COCTOATE M3 OOHOMO U3 CredyoLnMx BapuaHToB:

BapWaHT a): NPMMeHAI0T ABe dhopMbl BONHEI, 0becneymBatoLLne NoNnoKUTeNkbHbIe pesynsTaThl:

- hopma BOIMHbI, COCTOALLAA M3 OCHOBHOW rapMOHUKA U 3-1 TapMOHUKM,

- hopMa BOIHbI, COCTOALLAA U3 OCHOBHOW rapMOHUKK U 5-I1 rapMOHUKN;

BapuaHT b): hopma BOMHbLI, COCTOALLAA U3 OCHOBHOW rapMOHUKMA 1 3-1, 5- 1 7-1 rapMOHMK.

McnbiTaTenbHbIA TOK A0MKEH ObITh:

ANs BapuaHTa a):

- UCNbITaHWe 3-1 TapMOHWKK W KO3 pUUWeHTa aMnuTyabl:
- 3-a rapmoHuka bonee vunu paeHa 72 % OCHOBHOW rapMOHUKW 1 MeHee unv pasHa 88 % OCHOBHOWM rapMoHWKN,
- koadpcpuumeHT amnnutyael — (2,0 £ 0,2);

- UcMbITaHWe 5-i rapMOHWKK 1 KO3 MUUEHTa aMNNMTyabl:
- 5-a rapmoHuka 6ornee unu paeHa 45 % OCHOBHOW rapMOHUKN U MeHee Unu pasHa 55 % OCHOBHOI rapMOHWKM,
- KoathpmumMeHT amnnuTtyasl — (1,9 £ 0,2);

- ong BapuaHTa b):

- UCNbITaTenbHbIM TOK ANA KaXAOro mMepuoga COCTOMT W3 [ABYX PaBHbIX MPOTUBOMOMOXHGBIX MOMOBUH BOMHHI,

onpegensiemblx cregylLwmmM obpasom:

- BPEMS NPOXOXAEHWA TOKA B TEYEHWe KaXagoro nonynepvoaa MeHee unu pasHo 21 % nepuoga,
- KoathpuumMeHT amnnuTydbl paBeH unv Gonee 2,1.

Mpumevannna
1 KoadbchnumeHT amnnuTyabl npenctaensieT cobol NUKOBOe 3Ha4YeHWe ToKa, pasfeneHHoe Ha OeWCTBylollee
3Ha4YeHWe BOMHbI TOKA (COOTBETCTBYHOLLYH QOPMYny CM. Ha pucyHke F.1).
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2 [aHHbIA UcnblTaTeNbHLIN TOK ANs BapuaHTa b) UMEEeT, Kak MUHUMYM, CNeayrLwwnii rapMOHUYeCKniA KoadhULMEHT
OCHOBHOW rapMOHWKM:

- 3-a rapmoHuka — >60 %;

- 5-4 rapmoHuka — >14 %;

- 7-a rapmoHuka — >7 %;

- 21-a rapMoHuka — >1 %.

MoryT umeThbca Takke 6onee BLICOKUE FapMOHUKN.

3 ®opma BOMHbI UCMBITATENBHOIO TOKA ANdA BapuaHTa b) MoxeT ObiTb cO3gaHa, Hanpumep, ABYMS TMPUCTOpaMu
B3aWMHOW Harpyaku (cMm. pucyHok F.1).

4 WcnbiTaTtenbHble TOKW GO 3HaveHuaMK 0,97, n 2,07, (kpntepun adhdekTUBHOCTH DYHKLMOHWpoBaHus A no F.2.2.2)
npeacTaensoT cobon adhheKTUBHBIE 3HAYEHWNA CIOXHBLIX DOPM BOSHbI.

F.4.1.3 MeToauka ncnbitaHmua

McnblTaHUs cnefyeT BoINOMHUTE Ha ABYXMasHbIX Moncax, BelOpaHHbIX NPOU3BOMbHO, B COOTBETCTBUM C 7.2.1.2.4,
nepe4vucrieHne b), KOTopble NPOBOAAT MCMNBITATENBHBIM TOK C MKOLIM YCTaHOBNEHHBLIM HanpsiXeHWeM, coeguHeHns — Mo
pucyHky F.2.

[nsa pacuenutenei ¢ CEHCOPHBIM 3NIEMEHTOM NOoTepH hasbl COEAUHEHWS AOMKHBI ObITk BbINOMHEHbBI B COOTBETCTBUM
¢ pvcyHkamn F.3 nnu F.4 B 3aBMCUMOCTW OT NPUMEHEHMSA.

Pacuenvteny MMHUManeHOro HanpsiKeHWs, NPy HanW4MKu, JormkHel Nubo GeiTe Nog HanpsXeHWeM, NMBo oTknYe-
Hbl. Bce ocTanbHbIe BCNOMOraTenbHbIE YCTPOWCTBA HAa BPEMSA UCTbITaHWUA A0MKHBI BbITe OTCOEANHEHEI.

MpofoMmKUTENBEHOCTE UCMBITAHWA ANS NPOBEPKN YCTOWYMBOCTY K HEXENaTensHOMY pacuenneHuio (Co 3Ha4eHnem
0,9 TokoBow ycTaBku) gomkHa OeiTe B 10 pas bonblue BpeMeHW pacLenneHns cornacHo yaBoeHHOW TOKOBOW yCTaBKe.

F.4.1.4 PesynbTaTthbl UCNbITAHWA

Cnenyet NpUMeHATL KpuTepuid atpeKTUBHOCTIU (DYHKLUMOHUPpOBaHUA A, onpedeneHHbIi B cCOOTBeTCTBUMM ¢ F.2.2.2.

F.4.2 3neKkTpocTtaTtu4eckue paspaabl

B cooTtBeTcTBUM € J.2.2 (MpunoxeHue J) co cnefyrLwmUmn JoNOMHEHUAMUA.

CxeMa 1cnbITaHWA JOMKHa COOTBETCTBOBAaTbL NPUBEAEHHON Ha pucyHKax F.16 1 J.3 (NpunoxeHue J).

McnbiTaTensHaa Uene [OMKHa COOTBETCTBOBATL MPefcTaBNeHHOW Ha pucyHke F.2. [na pacuenvTenei c
CEHCOPHBLIMK 3N1eMeHTaMu notepy dasbl UcnbiTatensHasa Lene gomkHa bbiTe NpMBeAeHHON Ha pyucyHKe F.3 unu pucyH-
ke F.4, B 3aBUCMMOCTW OT NPUMEHEHMS.

PasBogka cbopHbIX WKWH, NokazaHHaa Ha pucyHkax F.2, F.3 n F.4, moxeT paznuyaTbca Npu yCrnoBUK, YTO COXpaHs-
totcs pacctoanma 0,1 m (c gonyckom +10 %) go obonoyku. PakTudecky ucnone3yemas KoHdurypauus gomkHa 6eiTe oTo-
OpaxeHa B oT4eTe 06 UCnbITAHWAX.

MpumeHsaoT kpuTepun adpekTUBHOCTM hyHKUMOHMpoBaHusa B no F.2.2.2.

F.4.3 BnekTpoMarHUTHbIE NOMsA U3Ny4YeHUsl BbICOKOW YacToThbl

B cootBeTcTBUM C J.2.3 (NnpunoxeHwe J) co cnedyrowmMm JoNCIHEHUAMMN.

CxeMa UcneITaHWA JoMKHa COOTBETCTBOBATL NpeAcTaBneHHoW Ha pucyHkax F.16 n F.17.

WMcnelTaTtenbHas Lenk AOMKHa COOTBETCTBOBaTL MpUBEAeHHOW Ha pucyHke F.2. [Ina pacuenuTenei ¢ CEHCOPHBIMU
anemMeHTamMu notepu asbl UCNLITATENBHAA Lenk AomKHa ObITh NOKaszaHHOW Ha pucyHke F.3 wnu pucyHke F.4 B 3aBuck-
MOCTM OT NPUMEHEHWS.

MpuMeHsaoT KpuTepuii apheKTUBHOCTY PyHKUMOHUpoBaHuA A o F.2.2.2.

F.4.4 BbicTpble anNeKTpuU4eckne nepexoabl/BCnnecku

B cootBetcTBMM C J.2.4 (NpunoxeHwne J) co cnegyowmmm A0NOAHEHUAMMN.

McnelTaTeneHaa cxema OOMKHA COOTBETCTBOBATE NpMBedeHHOW Ha pucyHkax F.16 u F.18 ona ucneitTaHusa nuHun
anekTponutaHua n pucyHkax F.16 1 F.19 ona ueneltaHua curHaneHbIX TIMHWA.

Ha Bbixoae ceTu nuTaHua NepeMeHHoro Toka NoOMexy crnefyeT NPUMEHsiTe Ha OfHOM ha30BOM Nomntoce, BelGpaHHoM
NPOM3BONBHO, NPU 3TOM NMUTaHNE aBTOMaTUHECKOrO BeIKMIOYaTENSA OCYLWECTBNAETCH OT APYrMX NOMocoB (cM. pucyHok F.6).

Ona pacuenuTeneil ¢ CEHCOPHLIMKU 3NeMeHTaMu noTepu asbl UCNLITAHWE creayeT NPoBOAWTE NO pUcyHky F.7
Ha TpexdasHbIX NonKcax B NocnefoBaTensHoOM COeAMHEHUMM UK no pucyHky F.8 Ha dasoBom nontoce, BelbpaHHOM
MPOM3BONbHO AN TpexdasHoro coeguHeHns.

MpyMeHsAoT KpuTepuii adhdeKTUBHOCTM OYHKLMOHUpOBaHUA A, onpefeneHHbli B cooTeeTcTBuMM ¢ F.2.2.2. OgHako
BO BpPEMS! UCMbITaHWI AOMYCTUMbI BpEMEHHbIE M3MEHEHUS (DYHKLMIA KOHTPOMA (HanpuMmep, HauMeHee COOTBETCTBYHILLANA
nogceeTka CBETO4MOAA), B 9TOM Cly4ae rocne WUcnbiTaHui cnefyeT BhiNOMHUTL NPOBEPKY NpaBUMbHOMO YHKLUMOHMPO-
BaHWA cpedcTB KOHTpons. [1na atana 2 nomMexun JOMKHbI NPUMEeHNATb A0 pacLlenneHns aBToMaTU4ecKoro BelknioyarTens.

F.4.5 CKauku (HanpaXeHUA/ToKa)

B cootBetcTBUM C J.2.5 (NpunoxeHue J) co crnegyrowmmMmm OoNONHEHUAMM.

Ha Bbixogax ceTW NUTaHWs MepeMeHHOro Toka MoMexy crnegyeT MpWMMeHATb Ha ofgHoM hasoBOM MOIHCE,
BbIGpaHHOM NPoKM3BONEHO, ¢ obecneyeHneM NUTaHUs UCTbITyeMoro 06opyaoBaHWA OT OCTanbHbIX ABYX ha30BbIX NOMOCOB
B COOTBETCTBUM C pucyHkoM F.9 (Mexay dason u semneit) u ¢ pucyHkom F.12 (mexay daszamn).

[na pacuenutenei ¢ CEHCOPHBIMW 3anemeHTamu notepw casel UCNbITaHWe cneayeT NpoBoAuTL No pucyHky F.10
(mexay dhazon 1 3emneit) U pucyHky F.13 (mexay dpasamu) ang Tpex ¢azoBbIX MOMKCOB B MocneaoBaTensHOM CoeauHe-
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HWW UK NO pUCYHKY F.11 (Mexay cbazoit u 3emnei) u pucyHky F.14 (mexay dazamu) ons ¢as3oeoro nontoca, BbIBpaHHOMo
NPOW3BONLHO ANA TPeX(asHOoro CoOeaUHEHNS.

MpumeHsaoT KpuTepuin adhdeKTMBHOCTM PYHKUMOHMPOBaHUA B B cooTBeTCTBUM C F.2.2.2.

F.4.6 KoHAYKTUBHLIE NOMeXU, Bbi3biBaeMble NOMNAMU BbLICOKOW YacToThl (NoMexu obuero BMaa)

B cooTtBeTcTBUM C J.2.6 (NnpunoxeHue J) co cnegyrwmnmmy 4oNOMHEHUAMN.

Cxema vcnblTaHWs JoMKHa COOTBETCTBOBATL NpeAcTaBNeHHoN Ha pucyHkax F.16, F.20 u F.21, F.22 unu F.23 ana
WCMNbITaHWA NMHWIA SMEKTPONUTaHUA 1 NO pUCYHKY F.16 ONSa UCMbITaHNS CUTHAMbLHBLIX NTMHWA.

Ha Bbixo4e ceTn nMTaHna NEPEMEHHOr0 TOKa NMOMEXW CNeayeT NPYMMEHATL Ha 04HOM (ha30BOM Nosoce, BoibpaHHoM
NMPOW3BOIBHO, C MMTAHNEM OT OPYrUX (DAa30BbIX NMOMKOCOB B COOTBETCTBUM C PUCYHKOM F.2.

[ns pacuenutenei ¢ CEHCOPHbLIMKU anemMeHTamu notepu ¢asbl UCMbITaTENbHAA Lenb A0MKHa COOTBETCTBOBATL
npvBeaeHHoN Ha pucyHkax F.3 unu F.4, B 3aBMCMMOCTM OT NPUMEHEHUA.

[prMeHsAT KpuTepuii achdekTMBHOCTM DYHKLMOHMPOBaHWSA A, OnpedeneHHsIi B cooTBeTcTBlM ¢ F.2.2.2.

F.4.7 NpoBanbl U pazpbiBbl TOKA

F.4.7.1 MeToauka ucnbiTaHuA

McneiTaHns ncneiTyemoro obopyaoBaHusa cnegyeT NpOBOOUTL HA OTKPLITOM BO34yXe, ECIM OHO He NpeAHa3HavYeHo
ONA UCNOMb30BaHWA TOMBKO B CreunanbHON oTaenbHon 0b6onoyke, B 3TOM cryyae ucnbiTaHue o6opyqoBaHUA OOMKHbI
npoBoAWTE B MHAMBUAYyanbHOW obonodvke. lNMogpobHyto wvHdopmauuio, BKNKOYas pasMmepbl obonodkw, Heobxoaumo
yKasbiBaTb B 0TYETE 06 UCMLITAHUAX.

McneiTaTeneHas Lens JOMKHA COOTBETCTBOBATL NPEACTaBMNEHHON Ha pucyHKke F.2 Ha OByxdasHbIX nonwcax, Bbl-
DOpaHHbIX Npou3BoneHO. [Ing pacuenuTeneil ¢ CEHCOPHLIMUM ANEMeHTaMu NnoTepu hasbl UCMbITaTensHaa Lens OOMKHA
BbITh BbIMOMHEHA COrNacHo pyucyHky F.3 unu F.4, B 3aBUCMMOCTIY OT NPUMEHEHNS.

VMcneiTanns cnegyet NnpoBoAWThL C CUHYCOMAArbHbIM TOKOM Npy Nio6omM HanpskeHwun. MNpumMeHsembli TOK JOSDKEH
COOTBETCTBOBaTL NPUBEAEHHOMY Ha pucyHke F.5 u B Tabnuue F.1, roe 7 npeacraensaeT coboil TOKOBYIO yCTaBky, Ip —
vcnblTaTenbHbIA TOK NpoBana u T — nepuog CUHYCOMOANbLHOMo TOKa.

[MpoOomKUTENBHOCTL KaXaoro UCMLITaHKMA OOMKHA ObITh B TPW U YeTbipe pasa bonblue MakcuManbHOro BpeMeHH!
cpabaTbiBaHWA, COOTBETCTBYHOLLENO YOBOEHHOW TOKOBOW ycTaeke unun 10 MWH, B 3aBUCMMOCTH OT TOTO, Y4TO MeHbLLE.

Tabnuua F.1— NapameTpbl UCNbITAHWA Ha NPOBanbl U PaspbiBbl TOKA

MenbiTaHue Ne Iy At

05T
1T

25T
50T

10T
0,41 25T
50T

10T
0,7/, 25T
50T

Ol ~N®m | b~ whN =

- =
- O

F.4.7.2 Pe3yneTaThl UCNbITAHWUS
MpumeHsaoT kpuTepuii 3thGeKTMBHOCTM (PYHKUMOHUMpOBaHMA B, onpeaneneHHblid B cooTBeTcTBMM ¢ F.2.2.2, 3a
VICKIOMEHWEM TOTO, YTO MPOBEPKY NOCIE UCMbITaHWIA BLINONHATL He TpebyeTtcs.

F.5 UcnbiTaHWsa Ha nany4yeHve

F.5.1 FapMoHMKKM

ONEeKTPOHHBIE yNpaBnsAwWWe cXembl (YHKUMOHMPYOT C O4YE€Hb HM3KOW MOLLHOCTBH W MO3TOMY CO34alT
HEe3Ha4YMTEmNbHBLIE MOMEXW; CNEA0OBATENBHO, NPOBEAEHWE CMbITAHUIA He TpebyeTcs.

F.5.2 KonebaHusa HanpsxeHunA

OneKTPOHHbIE yNpaBnArLLMe CXeMbl (PYHKUMOHMPYHT C O4eHb Marnoi MOLLHOCTBH WM NMO3TOMY CO30aKT He3HaYu-
TebHble NOMEXW; CNefoBaTeNbHO, MPOBEAEHNE UCTIbITAHUIA He TpebyeTcs.

F.5.3 KOHAYKTUBHLIE NOMeXH BbICOKOW 4YacToThkl (150 k'y — 30 MI'y)

ABTOMaTH4YECKME BbIKIIOYATENM, ONUCLIBAEMBIE B HACTOALLEM NPUIIOXKEHUN, HE 3aBUCAT OT HANPSKEHUS NMUHUA UMK
BCMOMOraTenbHoro MCTOMHUKA NUTaHNS. JMEKTPOHHBLIE CXEMbI HE MMEKT NPAMOro COEAVHEHWS C UCTOYHMKOM MUTaHWA U
hYHKLMOHMPYIOT C OYEHb HNU3KOWM MOLLHOCTLH. Taknue aBTOMaTUYeCcKMe BLIKMIOYATENW CO34aH0T HE3HAYUTENBHBLIE MOMEXH,
W, crnefoBaTensHo, MPOBedeHNE UCNbITAHUIA He TpebyeTca.
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F.5.4 Uzny4yaembie noMexu BbICOKOW YacToThbl (30 My — 1 ')

B cootBetcTtBUM ¢ J.3.3 (npunoxeHue J) co cnegylowmmy JONONHEHUAMM.

McnbiTaTenebHas Lenb O0MmKHa COOTBETCTBOBATL NPEACTABMNEHHOW Ha pucyHke F.2. [ng pacuenvtenen ¢ ceHcop-
HEIMIW 3NeMeHTaMu NoTepy dasbl UCNblTaTenbHasa Lenb AOIMKHA COOTBETCTBOBATL NpUBEAEHHON Ha pucyHKkax F.3u F.4, B
3aBMCUMMOCTH OT MPUMEHEHWUS.

MWHUManbHbIE pacUEenUTEN HaNpPSXKEHUd, MPU HAaNWMYMK, OOMKHLI ObITb NMMBO Noa HanpskeHuem, NMBo OTKMYe-
Hel. Bce octanbHble BcnomoratenbHele YCTPOMCTBA Ha BPEMSA UCMbITAHWUA CrieayeT OTCOeANHUTD.

MpUMeHSAIOT orpaHU4eHUa B COOTBETCTBNKW ¢ Tabnuuen J.3 (npunoxenune J).

F.6 NpuMeHeHWe C HECKONbKAMW YacToTaMM

F.6.1 O6wme nonoxeHun

[aHHoe ucnblTaHWe NpoBOAAT ANA NPOBEPKU XapakTepWCTMK pacuenneHus aBTOMaTMYecKUX BelKM4aTenen,
3asBMNeHHbIX Kak MPUMEHVWMbIE C HECKOMbKMMMK YacToTamu. OHO HE MCMOoNb3yeTcs TOMbKO A5 aBTOMaTUHECKMX BbIKMHO-
yarenewn ¢ HoMUHanNbLHOW YacToTon ot 50 go 60 Ny,

F.6.2 YcnoBus ucnbiTaHUA

WMcneltaHua cnegyeT nNpoBoAWTh C K&XKOOW HOMWHANEHOW YacToOTON MnM B TOM CnyYae, Koraa 3asBhneH AuanasoH
HOMMHarbHbLIX YaCcTOT, C MeHbLUEN U BonblUueid HOMUHAINBHOW YacTOTOMN.

F.6.3 MeToauka ucnbIiTaHUA

WcneltaHua cnedyeT NpoBOAMTL Ha nape (has3oBbIX MOMKCOB, BbIOPAHHOW MPOW3BOMNEBHO, C NKOBGLIM yOOBHEIM
HanpshkeHuem.

McneltaTeneHas Uenb OOMKHA COOTBETCTBOBaTE NpeAcTaBneHHoW Ha pucyHke F.2. insa pacuenuTtenei ¢ ceHcop-
HBIMW 3NeMeHTaMu noTepm dasbl UCNbITaTENBHAS LEnNk JOMKHA COOTBETCTBOBATL NPUBEAEHHON Ha pyucyHkax F.3 nnu F.4,
B 32BMCWUMOCTM OT MPUMEHEHNS.

PacuenuTtenn MMHUMAanNsHOro HaNPSXKEHWS, NPU HANWYUK, AOMKHBI BbITe NGO Nog HanpskeHneM, NMBo oTkMoYe-
Hbl. Bce ocTanebHble BCroMoraTernbHble YCTPOWCTBA Ha BPEMS UCTbITaHWs OMKHbI BbiTe OTCOEAMHEHDI.

Kaxpas M3 TOKOBbIX YCTaBOK pacuUenneHns ¢ KpaTKOBPEMEHHOW 33AEPXKOW MMM MrHOBEHHOTO AEWCTBUA, €Cru
NPUMEHUMO, JoMKHa BbiTe OTPerynupoBaHa Ha 3HaveHune 2,5 TokoBow ycTasku. Ecnn Takas ycTaBka OTCyTCTBYET, criedy-
€T UCMOoMNb30BaTh CneayoLyto brvkanluyio Gonee BLICOKYID YCTaBKY.

McnelTanus gomkHel ObiTe NpoBeAeHb! CReayowmm o6pasom:

a) Tok co 3HayeHuem 0,95 ycrnoBHOro Toka HepacuenneHus (cM. Tabnuuy 6) NpUMEHSIOT B TeYeHWe BPeMeHU,
npesbiwatowero 8 10 pas, 4yem Bpema pacuenneHus, 4To cooTseTcTByeT 2,0 TOKOBOW yCTaBKK;

b) HenocpeacTBeHHO Nocne UCMbITaHWA MO NepeYUCeHNIo a) MPUMEHSIIOT TOK co 3Ha4deHnem 1,05 ycnoBHoro Toka
pacuenneHua (cm. Tabnuuy 6);

C) crnepytollee UCMbITaHWe M3 XONOAHOrO COCTOSHUA NPOBOAAT € 2,0 TOKOBOW YCTaBKM.

F.6.4 PeaynbTaTbl UCNbITaHUA

[nsa kaxgol ucnbITaTenbHOM YacToThl XapaKTepUCTMKW pacLenneHns neperpy3ok AoMKHbI COOTBETCTBOBATE Cre-
gytowmm TpeGoBaHuaM:

- ANS VCMBITAHWA MO NepeYncneHnio a) cpabatbiBaHne He OOMKHO NPOUCXOOUTb;

- ANS MCMBITaHWA Mo nepeyncrneHwio b) cpabaTteiBaHWe AOMKHO NPOMCXOAWTL B Mpedenax YCroBHOMO BpeMeHwu
(cm. Tabnuuy 6);

- ANSA MCNbITaHWA Mo nepeducneHuio ¢) cpabateiBaHWe OOMKHO NpoMcXxoauTe B npegenax ot 1,1 makcumansHoro
3HaveHusa 4o 0,9 MMHMMAaNbHOIo 3HaYeHUs XapakTePUCTMKM MO BPEMEHW/TOKY, YCTAHOBIIEHHON N3rOTOBUTENEM.

F.7 UcnbiTaHue cyXum Tennom

F.7.1 MeToguka ucnbiTaHUA

VcneiTaHue cnegyeT NpoBoAWTe ONA aBTOMATUYECKOrO BhIKMIOYATENS B COOTBETCTBMM C 7.2.2 ¢ MakCMMarnbHbIM
HOMMHanNbLHBLIM TOKOM AMS AaHHOTO TUNopasMepa, Ha Bcex ha3oBbIX MOMKcax, C TEMNepaTypoil OKPYKakLEero Bo3ayxa
40 °C. MNpogomKUTENEHOCTL MCMNBITAHMA NOCNE AOCTVIKEHUS TEMMNEPATYPHOro paBHOBECWA AOMKHA cocTaBnaTe 168 u.

KpyTAlLune MOMEHTbI 3aTSMKM 3aXKMMHbBIX BUHTOB JOIKHbI COOTBETCTBOBATbL MHCTPYKLUMAM npouasoautens [cm. 5.2,
nepeyvvcneHve e)).

B kayecTBe anbTepHaATMBbLI UCNbITAHWE MOXHO BbIMOMHATL Criegywum obpasom:

- N3AMEpUTL M 3anucaTb Hanbonbllee NpeBbILIEHUE TEMNEPATYPLI BO34YyXa BOKPYT 3NEKTPOHHLIX KOMMOHEHTOR Mpu
BbINONHEHWMW NPOBEPKM NPEBbILLUEHWS TeEMNepaTypbl BO BpeMsl LMKNa UCMbITaHWA |;

- MOMECTUTb 3MNEKTPOHHLIE YCTPOICTBA B UCTILITATENBHYIO KAMEDY;

- obecneunTb NTaHWe 3MNEKTPOHHBLIX YCTPOWCTE C UX 3HAYeHWeM BXOAHOW BO3OENCTBYIOLLEN BENNYMHbI;

- OTperynvpoBaThk TEMMepaTypy WUCMbITAaTENBHOW Kamepbl Ha 3HadveHue, Bonbliee Ha 40 K npeBbilleHnsa Temne-
paTypbl, 3aNMCaHHOTO ONA BO3[4yXa BOKPYr 3MEKTPOHHBLIX KOMMOHEHTOB, M NMOAAEPKMBaTL 3Ty TEMMNEPATYpy B TeYeHWe
168 4.

F.7.2 Pe3ynkTathbl UCNbLITaHWA

ABTOMATUYECKMIA BLIKMOYATEND W 3NEeKTPOHHbIE YCTPOWCTBA A0MKHbLI COOTBETCTBOBATL CrieayowmmM TpeboBaHUsaM:

- He JOMKHO NPOUCXOANUTL pacuenneHne aBToOMaTUYECKOro BbIKIOYaTens;

- He JOMKHO ObITk cpabaTbiBaHWA 3MEKTPOHHBLIX YCTPOWCTB, KOTOPOE MOXET MPUBECTM K pacUEnneHvuo astoma-
TUYECKOro BbIKIHOYATENS.
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F.7.3 lNpoBepKa pacuenuTenen neperpysok
Mocne ncneitanua no F.7.1 cnegyet npoeepuTs hyHKUMOHMpOBaHWE pacuenuTenel neperpy3ok aBToOMaTu4eckoro
BbIKMKOYaTENS B COOTBETCTBUM ¢ 7.2.1.2.4, nepeuncneHue b).

F.8 UcnbiTaHWe BNaXXHbIM TENNOM

F.8.1 MeToauka ucnbiTaHMA

WcneiTaHue cnegyeT npoBoauTe B cooTBeTcTBUM ¢ |IEC 60068-2-30.

BepxHas TemnepaTypa gomxHa coctaBnate (55 + 2) °C (BapuaHT 1), M 4OMKHO BbITh BbIMNOMHEHO WECTb LUKMIOB.

McneiTaHne MOXHO NPOBOAMTE TOMBKO C OOHWUM 3MEKTPOHHBIM YCTPOWCTBOM B UCMLITATENbHON KaMmepe.

F.8.2 NpoBepKa pacuenuTenen neperpysox

Mocne vcneitanua no F.8.1 cneayet nposepuTb PyHKUMOHMPOBaHWE pacuenuTenel neperpy3ok aBToMaTu4yeckoro
BbIKMKOYaTENS B COOTBETCTBUM ¢ 7.2.1.2.4, nepeuncneHuve b).

F.9 UcnbiTaHMA Ha TennoBou yaap

F.9.1 Ycnoeua ucneitaHuin

Kaxgpasi KOHCTPYKUUS 9NMEKTPOHHbIX YCTPOWCTB AOMmKHA ObiTb NoAaBeprHyTa uuknam konebaHuin TemnepaTtypbl B
COOTBETCTBUM NPeACcTaBNeHHbIM Ha pucyHke F.15.

[loBbieHWe U NageHne TemnepaTypbl BO BpeMa pexunma konedaHuili 0omkHbl cocTtaenath (1 £ 0,2) K/MuH. 3Ty
TemnepaTypy, Nocre ee AOCTWXKEHUS, cCreayeT NoaaepXMBaTh B TEHEHUE MUHUMYM 2 Y.

Heobxoanmo BLINOMHWTL 28 LKWKNOB.

F.9.2 MeToauKa ucnbITaHUA

McnelTaHue cnegyeT NpoBoAuTe B COOTBETCTBUK ¢ TpeboBaHuamu IEC 60068-2-14.

[na Takmx ncnbiTaHWA 3MEKTPOHHBIE YCTPOWNCTBA MOXHO MOHTMPOBATb BHYTPWM aBTOMaTW4EeCcKOro BbIKMOYaTens
VN1 OTAENBHO.

ONEeKTPOHHBLIE YCTPOMCTBA [AOMKHbI ObITb MOAKMKOYEHBl TakM 00pa3om, 4Tobbl CMOAENUPOBaTh YCIOBMWSA
aKcnnyaTauun.

Ecnu anekTpoHHble yCTPOWMCTBA YCTAHOBIEHBI BHYTPW aBTOMATMYECKOrO BbIKMIOYATENHA, rMaBHasl LUenb LOrKHa
BbITe 0becToveHa.

F.9.3 PezynkTaThl UCNbITaHUA

ONEeKTPOHHBIE YCTPOMCTBA OMKHBI COOTBETCTBOBATL CreAyrLMM TpeboBaHNAM.

Bo Bpems 28 UMKINOB HE [OIMKHO NPOMCX0OUTE cpabaTbiBaHMA 3NIEKTPOHHBLIX YCTPOWCTB, KOTOPOE MOXET NPUBECTH
K pacLenneHuo aBToMaTUYECKOro BbIKIOYATENSA.

F.9.4 MNpoBepka pacuennTenen neperpys3ok

[Mocne ucnbitanna no F.9.2 cnegyeT NpoBepuTh (DYHKLIMOHWPOBaHWE pacLenUTenen Neperpy3ok asToMaTn4ecKoro
BbIKIMKOYATENS B COOTBETCTBUM C 7.2.1.2.4, nepeuncnexve b).

7k
A

~¥

b, |72 T

A — amnnuTtyfa Toka; T — nepuop; f, — Bpems NpoBeAeHUs Toka; t; — BbiAepxKa BpemMeHu

KoaddnumneHT amnnnTyabl TOKa =

PwcyHok F.1 — ®opma BonHbl CnblTaTENBHOMO TOKa, CO34aBaeMoro TMpucTopamu
CO B3aWMHOW Harpyakou no F.4.1
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Mutaxne

K_H

O6onouka
(ecnu NpumeHsieTcA)

-
!
‘i\

—

7

—
A

™~~_BcnomorarensHble
YCTPORCTBa

Fe——————
1

‘ 1
1
1
1
1
1
|
1
I
1
1
I
I
1
1
I
1
1
]
I
I
|

PucyHok F.2 — WcneiTatensHas uenb Ans UCNbITAHWA Ha yCTOMYMBOCTE
1 nanydeHne B cooteetcteMm c F.4.1.3, F.4.2, F.4.3, F4.6, F4.71, F54 n F.6.3.
[Ba nocnepoBaTtenbHbIX ha3oBbix NoMCa

Mutanne
(__\

O6onouyka
(ecnu npumeHsieTcst)

.

BcnomorarenkeHble
yCcTpoWcTea

PucyHok F.3 — WcneiTaTtensHas uenb Ans UCNbITaHWW Ha YCTOWYMBOCTb
u nany4exve B cooteetcteum c F.4.1.3, F42 F43 F46,F471, F54 nF.6.3.
Tpu nocnepoBaTenkHblX ha3oBbIX Nonoca
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Mutaxve
A

O6onoyka
(ecnn npumeHsieTcs)

)&c:
o
‘i\

X

—
A
A

7

BcnomorateneHble
ycTpoicTea

-
1
1
1
1
1
1
1
1
|
1
1
1
|
|
1
]
1
|
|

Z — nonHoe conpoTusrneHne AnsA perynmpoBkn Toka (ecnu TpebyeTtcs)

PucyHok F.4 — WcneiTaTtensHas uenes ANS UCMbITAHWA HA HEBOCTIPUMMYMBOCTD
1 uany4eHue B cooteetcteui c F.4.1.3, F.4.2, F4.3, F.4.6, F4.71, F.5.4 n F.6.3.
TpexdasHoe coefiMHeHWe

A
FM-S-T 1 mc max 1 Mc max

0,9

|
|
|
|
|
|
|
T S |> _____________
At 4At |
I

I, — Tok yctasku; [, — TOK UCMbITaHuA Ha nposan; Al — spewms nposana;
AAt — Bpems 3a0epHKn

~¥

PucyHok F.5 — McnbiTatenbHbid TOK ANs NPOBEPKU BO3OEACTBMA NOCaa0K
1 NpepsbIiBaHWIA TOKa B cooTBeTCTBUK ¢ F.4.7.1
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Pucyrok F.6 — Llenb Anga ucneitaHuid Ha yCTOMYUBOCTE MPU BbICTPbIX
3MNeKTPUYECKMX Nepexodax/scnneckax B cooTeeTcTBUM € F.4.4.
[Ba nocnepoBatenbHbIX ha3oBbIX NOMCa

MutaHne
R — 33 HP
Il
J leHepartop
_______________ 1 EUT
S L1
o
1
/ Obono4vka

-1 (ecnu npumeHseTca)

R

7

™._BcriomoratensHble
yCTpOKUCTBA

I
I
1
| KR

PucyHok F.7 — Llenb Ang ucnbiTaHui Ha yCTOMYUBOCTL MPU BbICTPbIX
ANEKTPUYECKMX Nepexopax/Bcnneckax B cooTeeTcTBMM ¢ F.4.4.
Tpu nocnegoeaTenbHbiX ha30BbIX Nontoca
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MutaHve
I A \ 33 HOP
Il
! leHepatop
B T e T 1 P EUT
==
I
/ OGonouka

1" (ecnun npumeHseTca)

XX

7

™~._BcnomoratensHsle
ycTponcTea

]
1
1
| e——

o
=
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=
I
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Z — nonHoe conpoTusrneHne AnsA perynmpoBkn Toka (ecnu TpebyeTtcs)

PucyHok F.8 — Llenb aAns ucnelTaHWid Ha yCTONYMBOCTL Mpu BhICTPBIX
SMeKTPUYECKNX nepexogax/scnneckax B cooteetcTenm ¢ F.4.4.
TpexdasHoe coefMHeHWe

MuTaHne
— 9HP 100m
” Hre— leHepaTop
| umnynscoe
EUT
| =
O6ono4ka

(ecnu npumeHsieTcs)

BcnomorartensHelie
yCTPOWCTBA

PucyHok F.9 — WcneiTatenbHas uens Ans NPOBEPKW BO3OENCTBUS CKAYKOB
B rmaeHon Luenu (Mexay dpason 1 3emnein) B cooteetcTenn ¢ F.4.5.
[pa nocnegoBaTenbHbIX ha3oBbIX Nomnoca
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Mutaxne
I_H 9 HD 10 Om
” = leHepaTop
MUMMYNbCOB
EUT
| s
L1
Obonouka

LT (ecnu npumeHsieTcs)

™~._BcnomoraTenbHele
ycTponcTea

PucyHok F.10 — WcneiTatensHas Luenb ANs NPOBEPKA BO3AENCTBNA
CKa4KOB B rmnaBHOM Lenu (Mexay dason 1 3emneit) B cooTBeTCTBMK C F.4.5.
Tpwv nocnepoBaTteneHbIX ha30BbIX Nonca

MutaHue
, s \ 9Hd 10 0m
H i, leHepatop
_ | mMmnynbcoB
- EUT
=
QObonoyka

(ecnu npumeHsieTcs)

BcnomoratensHeie
YCTPOWCTBA

Z — nornHoe conpoTUBNEHWe ANS perynvpoBKM Toka (ecnu TpebyeTtcs)

PucyHok F.11 — WcnbiTaTensHas Luenb ANs NPOBEPKA BO3AENCTBMA
CKa4KOoB B rmaBHOM Lenu (Mexay da3on u 3emnen) B cootseTcTBun ¢ F.4.5.
TpexdhasHoe coeguHeHMe
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MutaHue
—

lenepatop
| umnynbcoB

- EUT

| =

s S

O6ono4ka

(ecnn npumensieTcs)

PucyHok F.12 — WcneiTaTensHan uens Ans NpoBepKu BO3OeNCTBMA
CKa4KOB TOKa B rMaBHOW LUENW B COOTBETCTBUKU € F.4.5.
[pa nocnegoBaTenbHbIX ha3oBbIX Nomoca

Mutanne
18 Mk

[eHepaTop
MMMNYNbLCOB

EUT
o=

O6onouka
(ecnu npumeHAeTcA)

PucyHok F.13 — McneiTateneHas uens Ans NpoBePKU BO3OENCTBMA
CKa4KOB TOKa B rMaBHOW Lenu B COOTBETCTBUMU C F.4.5.
Tpu nocnegoBaTeneHbIX a3oBbIX Nonwca
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lenepatop
UMNYNbLCOB

EUT

L

O6onouka

(ecnu npumeHseTcs)

Z — NonHoe conpoTUBNEHWE ANs perynupoBku Toka (ecnu Tpebyercs)

PucyHok F.14 — WcneiTaTensHan uens Ans Bepyudukaumm
BO3eNCTBNA CKa4KOB TOKA B rMaBHOW Lenu B cooTeeTcTBUM C F.4.5,
TpexdasHoe coeguHeHne

+80 °C

-25°C

24

~y

PucyHok F.15 — Linknbl konebaHuia TemnepaTypbl C 3a4aHHbIM
peXUMOM U3MeHeHUs1 B cooTBeTcTBuM ¢ F.4.5
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3azeMneHHbIN 3KkpaH =

X — HeoBxoguMO NogaepKUBaTh MUHUMAMNLHOE paccTosHUE
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CB
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= MsonsunorHHas onopa
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3azeMneHHbI aKpaH I —_— ‘;E
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o

X — Heobxogumo nogoepXueate MUHMManeHoE pacCToAHue

W3onupyrouan onopa

CB/ 3asemneHHas naHens /

CB — aBTOomMartm4eckuii Bolkno4aTens

?
——

M pupMmeHaHne — Cxema pacnonoXeHna BblIBOOOB MOXET M3AMEHATLCA B COOTBETCTBMKU C TUNOM UCMbITYEMOro

aBTOMaTUYECKOTO BhIKNOYaTENs.
PucyHok F.16 — OBLwana ucneiTaTensHan ycTaHoBKa ANS UCMbITaHUIA Ha YCTOMYUMBOCTb
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5
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CoeguHeHus, coxpaHseMble 34 MNMornowatowee
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—_ MzonsiuMoHHas onopa / TpaHchopmaTop CeTeBoit hunstp

CoeguHeHus, CoXpaHAeMble Ha MUHUMYME

CB — aBToOMaTWUYECKWIA BLIKNKOYaTEND
a) Cm. IEC 61000-4-3.

PucyHok F.17 — WcnbiTatenbHas ycTaHoBKa Ans NPOBEPKU YCTOMHMBOCTM K 9MIEKTPOMArHUTHBIM MOMNSAM N3MyYeHWs
BbICOKOW 4acTOTbl

X: cnegyeT nogaepxuBaTe MUHUMAanbHbIM

CB al WsonauuoHHas onopa  TpaHcdopmartop
——Jd
v 4
C=33HO |
EaES leHepaTop CDN (HeobssaTensHo)
(=i=1
i HF 4 \ /
- o /
| 4 4 » W |
M30onAuMoHHan onopa/ 09mM<L<10m \SaaemneHHblﬁ IMPAH ke

CB — aetomatuyeckuin Bolkntodatens; CDN — uenb cBasku—pasesskn; HF — coegunHeHwe BoicokoW YactoTel; EFT/B — BbicTpbie
3NEeKTpU4ecKkue nepexoabl/Bcnneckm

PucyHok F.18 — WcnblTaTenbHasa ycTaHoBKa AN NPOBEPKK YCTONYUMBOCTK K ObICTPLIM 3NEKTPUYECKUM
nepexonam/ecnneckam (EFT/B) B nMHMAxX anekTponuTaHusa
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AE — BcnomoraTensHoe obopynoeaHune; CB — aBTomaTnyeckni BelknoyaTtens; HF — coegvHeHue BbICOKOW 4acToTbl

Pucyrok F.19 — WcneiTatensHas ycTaHOBKa ANA NPOBEPKM YCTOMYMBOCTW K BLICTPBIM 3neKTpuyYeckMM nepexogam/
BCMNMEeCcKamM B CUTHaMNbHbIX NMUHUAX

[pyras Metannuyeckas geranb
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3aseMneHHsIi aKkpaH —

\ WaonauuoHHas onopa

CB — aBTOMaTU4ECKMI BbIKNKOYATEND

M pumevyaHmne — Paamep L — anuHa npoBoda, coeaAnHeHHOro 4Yepes 0,1 M ¢ 3a3eMNeHHbIM OKpPaHOM.

PucyHok F.20 — O6wan cxema nenblTaHns Ans NPOBEPKM YCTONYMBOCTH K KOHAYKTMBHBIM MOMEXaM, co3faBaeMbim
NonsiMM BbICOKOW YacToTkl (Momexu obLuero Buaa)
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or 0,1 Mmpa0 0,3 M NUTaHWA OCTaBMNAT  paguoHacToT aKpaH
OTKPBITEIMK

CB — aesTomaTudeckmii Belknodatens, CDN M1 — ceTb cBaskn—passaskm M1

MpumeyaHue — B kayecTBe ansTepHaTHBLI CETW CBA3KW—pa3BA3kv M1 MOXHO 1MCnonb3oBaTh CeTb CBA3KU—
paasaskm M2 i M3, B aTom criy4ae Asa unv TPy COedUHUTENbHBIX MPOBOAA, B 3aBMCMMOCTMW OT MPUMEHEHWS, COEQUHAIOT
C O[HOW TOYKOW McnbITyemMoro obopygoBaHus.

PucyHok F.21 — Cxema pacnonoxeHus coequHeHnin AN NpoBepKU YCTOMYUBOCTU K KOHOYKTUBHBIM NOMexam,
co3gaBaeMblM NONsSMU BeICOKOR YacToTel. KoHdurypauwus AByx nocnefoBaTenbHbIX (ha3oBbiX NONOCOB

CB WM3onauuoHHas onopa TpaHcdopmatop

N\ /
L
i

\

\
Y
\\
&
0 - s !
i ek == S
I
g g
Bbicokue
CDN |JacToth!

ve P\ o
d o\ T

/ i
KabGene onuHon \ BbiBOALI CETEBOMO \ leHepaTop 3asemneHHbIn / -

otT0,1Ma00,3m NWTaHWS OCTaBNAT paguoJacToT aKpaH
OTKPbITbIMW

CB — aBTomaTtuyeckui Boikniovartens; CDN M2 — ceTb cBAskM—pa3esskm M2

MpuvmeyaHue — B kadyecTBe ansTepHaTUBLI CETW CBA3KM—pa3Ba3kM M2 MOXHO MCMonb3oBaTh CETk CBA3KN—
passaAsku M3, B 3TOM crydae ABa UK TpU COeaMHUTENbHbIX NPOBOAA, B 3aBMCUMOCTH OT NPUMEHUMOCTH, COBOMHAIOTCA C
OLHOWM TOYKOW MCNbITyemMoro obopygoBaHus.

PucyHok F.22 — Cxema pacnonoxeHusi coequHeHuin AN NpoREpPKU YCTONYUBOCTU K KOHOYKTUBHBIM NOMexam,
co3aBaeMblM MONsSMU BbICOKOW YacToThl. KoHdburypaumsa Tpex nocnegosarenbHbix ha3oBbix NOMOCOB
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CB MaonauunoHHana onopa TpaHcchopmartop
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1
Kabenb anvHown BbiBOALI CETEBOIO [eHepaTop 3asemneHHbIn -

oT0,1Ma00,3Mm NWTaHWA OCTABNAT pagvodacToT 3KpaH
OTKPbLITbIMA

CB — asTomMartundeckuin Beiknodatens; CDN M1 — ceTb cBaskn—paseasku M1

MpumeyaHue — B kadecTBe ansTepHaTUBLI CETU CBA3KM—pPasBA3kun M1 MOXHO UCMONbL30BaTh CETh CBA3KA—
pazBa3kn M2 unu M3, B aTom cnyyae aBa U TpU COEAMHUTENBHLIX MPOBOAA, B 32BUCMMOCTH OT MPUMEHEHWSA, COEOUHAT
C OOHOWM TOYKOR ycTpoicTea EUT.

PucyHok F.23 — Cxema pacnonoxeHusi CoefIMHeHWA NS MPOBEPKU YCTONYMBOCTW K KOHOYKTUBHEIM NMOMexXam,
co3gaBaeMblM MONAMKU BbICOKOW YacToThl. Tpexda3Hana KoHdburypaumsa
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MpunoxeHue G
(obsAzaTensHoe)

MoTepn MOLWHOCTH

G.1 Obwme nonoxeHua

MoTepy MOLLHOCTM HE SABMAKTCS OCHOBHOW XapaKTepUCTUKOW aBTOMaTUYECKOro BbIKNKYaTens, No3ToMy COOT-
BETCTBYIOLLAS MapKUPOBKa HAa M3aenuu He TpebyeTcs, Tak Kak oHa yKasbiBaeT Ha BbIAENEeHWEe Tenna B onpeaeneHHbIX
YCIOBUSX.

MamepeHne noTepb MOLHOCTK CrieayeT MpoBOAWTbL Ha OTKPLITOM BO3AyXe Ha HOBbIX obpasuax.

G.2 MeToabl UCnbITAHUA

G.2.1 O6wwmr cnyyan
MoTepn MOLWHOCTK BbIMUCASAIOT No dhopmyne (coeguHeHusi No pUcyHky G.1)

k=p
Y AUI cos gy,
k=1

roe p — KonuyecTBo (hpa3oBbIX MOMHCOB;
k — Homep nontoca;
AU — nageHwe HanpsbxeHws, B;
I — ucnbiTatensHbIA TOK, KOTOPLIR AofhkeH BeiTh paBeH I B npeaenax gonyckos no 8.3.2.2.2, A;
coS (¢ — KO3PULMEHT MOLLIHOCTK.
PekomeHaoBaHO MCNONbL30BaHWE Ha KaXAOM Mornoce BaTTMETPa.
G.2.2 BblknwuaTenu nepeMeHHOro Toka ¢ HOMUMHanbLHbLIM TOKOM He Gonee 400 A
[ns aBTOMaTU4ecKUX BbIKMOYATENEen NepemMeHHoro Toka Ha HOMWHanbHbLIA TOK He Bonee 400 A gonycTuMo
n3mMepeHue ¢ MCronb3oBaHMeM ogHoazHOro NepemMeHHoro Toka bes namepeHunst KoauLUMeHTa MOLLHOCTH.
MoTepwn MOLWHOCTK BeIMMCAAIOT No dopmyne (coeguHeHust no pucyHky G.2)
k=p
> AULIL,
k=1

roe p — KONMUYECTBO (pa30BbIX MOMHCOB,;
k — Homep nontoca;
AU — nageHuwe HanpsxeHws, B;
I, — HOMWHAnNbHBIA TOK, A.
G.2.3 BblknroyaTenu NOCTOAHHOIO TOKa
[Ona aBTOMaTUYECKWX BbIKMNOYATENEN MNOCTOAHHOIO TOKa MOTEPM MOLWHOCTM OO0MMKHbl ObiTb WM3MEpPeHbl Npu
NOCTOAHHOM TOKE.
OHK onpedendOTcs Tak Xe, Kak 1 B G.2.2.

G.3 MeToguka ucnbiTaHUsA

OnpegeneHve NoTepb MOLLHOCTK CledyeT NPOBOAUTE NPU HOMKWHANBHOM TOKE W YCTaHOBMBLLIEWCA TemnepaType.

MageHne HanpskeHWs JOMKHO BbiTe M3MEPEHO MeXY BBOAHLIMW 1 BbIBOAHBIMI 32XMMaMW HA KaxOoM Nontoce.

CoeguHuTenkeHble NpoBoAa Ans U3MepuTenbHbIX NpUBopos (HanpyMep, BONbTMETPOB, BATTMETPOB) AOMKHbI ObITh
CKpy4eHbl BMecTe. MaMepuTenbHbll Wneid gomkeH BbiTe HAaCTONBKO Mar, HAcKONbKO 3TO MPakKTUYECKM BO3MOXHO, W
pacronoXeH o4MHAKOBO ANA KaXgoro nonioca.

[na onpegeneHns NoTepb MOLLHOCTW TPeX- U YeThIPEXMNOMKCHbBIX aBTOMaTUYeCKUX BbiKMoYaTeneh NnepeMeHHoro
Toka no G.2.1 ucnbiTaHWe NPoOBOAAT B ycnoBusx TpexdasHoro Toka (cMm. pucyHok G.1) 6e3 Toka B 4-M nonwce
YETbIPEXNOMICHBIX aBTOMATUHECKUX BbIKMoYaTenen.
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McToYHMK nuTaHmns
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PucyHok G.1 — lNpumep namepeHusa notepb MoLLHOCTU No G.2.1

MCTOYHUK NUTaHusA

L

GD \) AU, \" AU, \” AU

PucyHok G.2 — lNpumep namepeHusa notepb MowHoctn no G.2.2 n G.2.3
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Mpunoxenune H
(obszaTensHoe)

Uukn MCNbITAHUM aBTOMaTUYECKUX BbIKNKOYaTenemn ansa cuctem IT

MpumeyvyaHune — ITOT UMK UCMBbITAHWIA UCNONbL3YHT B Criydae 2-ro 3aMblkaHUs Ha 3eMIt0 MpK Hanuuum 1-ro
3aMblKaHWs Ha NPOTMBOMNONOMXHOW CTOPOHE aBTOMATMYECKOTO BhIKMOHaTens, ycTaHoBNeHHoro B cuctemax IT (cm. 4.3.2.1).

H.1 O6wwue cBegeHus

3TOT UKUKM UCNBITAHWIA OTHOCUTCA K MHOTOMOMNOCHLIM aBTOMATUYECKUM BLIKIOYATENAM, UCMONb3YEeMbIM B CUCTEMAX
IT no 4.3.2.1, oH coaepXuT cnedyoLlmne UCnbITaHUs:

MeneiTanne MMyHKT
KopoTkoe 3amblkaHue oTAeNbHOro nomnoca /it H.2
[MpoBepka aNekTpUYecKon NPOYHOCTY M30NALNA H.3
[MpoBepka pacuenuTeneil TOKOB Neperpysku H.4

H.2 KopoTkoe 3aMbikaHue oTOenNbLHOro nonrca

WMcnelTaHne Ha KOpOTKOe 3amblKaHWe OTAerbHbIX MOMICOB MHOFOMOMKCHONO aBTOMAaTWMYecKOro BbIkNioYaTens
npoBoaAT npy 06uinx yenoBuax 8.3.2 npu 3Ha4eHnM ToKa Ij1, paBHOM:

- 1,2-KpaTHOM MaKcUMarnbHOW TOKOBOW yCTaeke cpabaTeiBaHWa pacuenuTens ¢ 3aepKKoW BpeMeHU Unu, B OTCyT-
CTBME Takoro pacuenutend, 1,2-kpaTHOM MakcMMarbHOW TOKOBOW yCTaBke cpabaTbiBaHWd pacuenuTenei MrHOBEHHOro
NencTBuUs;

Unu Tam, rge NPUMEHNMOo:

- 1,2-KpaTHOW MakcUManbHOW TOKOBOW yCcTaBke cpabaTbiBaHWA pacLennTens ¢ He3aBUCUMON 3aepPKON BPEMEHN,
HO He MeHee 500 A 1 He Bonee 50 KA.

MpuMmeyaHus

1 Oxugaembld TOK WCNbITAaTeNbHOW Lenn MOXET noTpeboBaTbCA yBENUYUTL, 4YTOoObI obecneynTs TO, YTO
UCMbITATENbHBIA TOK NPeBbIWAaeT (hakTUYECKMI TOK cpabaTbiBaHMsA C KPATKOBPEMEHHOW 3a0epXKKOW UMM MIHOBEHHOIO
OEWCTBUSA C y4ETOM MOJNHOrO CONPOTUBIIEHUA aBTOMATUYECKOrO BhIKINIOHYATENSA U €ro COeaMHEHWIA.

2 MoryT noTpeboBaTbCA 3HAYEHWSA BhILLE, YEM [IT' BMeCTO UCMbITAHHOIO 1 3aABNEHHOINO N3roToBUTENEM.

WMcneltatenbHoe HanpskeHWe A0 BKMIOYEHWS OOMKHO ObiTh MexdasHbIM HanpsKeHWeM, COOTBETCTBYIOLLMM
MakCHManbHOMY HOMWHaNbHOMY paboyemy HanpsKeHWo aBTOMAaTWYecKoro BhIKMoYaTens, NpyM KOTOPOM nocregHuil
npurogeH Ans akcnnyartauuun B cucTemax IT ¢ yyeTom TpeboBaHWI K BO3BPaLLalOWEeMycs HaMNPsHKeHUD, YKasaHHbIX B
8.3.2.2.6. KonnyecTBO MCNbITyeMbix 06pa3LoB M yYCTaBKM pacuenuTenei JoMmkKHbl COOTBETCTBOBAaTL MPUBEAEHHOMY B
Tabnuue 10. KoadpdpmumeHT MOLLHOCTW AOMKEH COOTBETCTBOBATL NpMBeAeHHOMY B Tabnuue 11 npUuMeHUTENBHO K UCMbI-
TatenbHoMy Toky. Korga /;+ = 50 kA, ycTaska cpabaTtbiBaHWs C KpaTKOBPEMEHHON 3a4epKKOM UM MIHOBEHHOTO AeNCTBNS
JoMmKHa BbITb OTperynMpoBaHa Ha bnvkayto yetaBky Huke 50/1,2 KA.

[na 4eTbIpexnonioCHEIX aBTOMATUYECKUX BbIKMHYATENEN C 3alMEHHBIM MOMKCOM HEWTpans ucnbliTatensHoe
HanpsbkeHue ANS 3TOro MOMioca AOMKHO BbiTh MeXMasHLIM HaNpPsKEHMEM, Pa3feneHHbIM Ha 3 . 3To ucnbiTaHe
NMPUMEHUMO, TOMNBKO KOrda KOHCTPYKUMS 3aLUMLLIEHHOFO HeTpans oTNMYaeTcs OT KOHCTPYKUWK cha30BbIX NOMOCOB.

McnelTaTeneHas Lenb JomkHa cooTBeTcTBoBaTh IEC 60947-1:2007/M3m. 1:2010 (nyHkT 8.3.4.1.2, pucyHok 9); uc-
TOYHUK NMUTaHNA S — OT ABYX pa3 Tpexda3Horo UCTOYHMKA NUTaHWA; NpegoxXpaHuTenbHbIN 3NemMeHT F nogcoeuHeH K
ocTtaBLuerca daze. OcTaBLIMKACA NOMIOC UMW OCTaBLUMECH MOMKCca AOMKHbI BbITh TakKe NOOKMNIOYEHb! K 3TOW dase Yyepes
nnaBKUA NpedoXpaHUTENBHBIA aneMeHT F

Llnkn onepauumin gomkeH ObiTh:

0O—t—CO
1 BbINOMNHATLCHA OTAENBHO Ha KaxKaoM ha30BOM MOMce NooYHepesHo.

H.3 MNpoBepka anekTpuyeckon NPOYHOCTU U30ONALUMN

Mocne ucneiTaHua no H.2 gomkHa BbITe NpoBEpeHa aNeKTpUYECKas NPOYHOCTL M30NALKNKM B cooTBeTCTBUM € 8.3.5.4.

H.4 MpoBepka pacuen Tenen TOKOB NeperpysKu

Mocne wcnbiTanua no H.3 gomkHa 6biTh MpoBepeHa paboTa pacuenuTeneil TOKOB Neperpyskn B COOTBETCTBUM C
8:3.55
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H.5 MapkupoBka

ABTOMaTMYECKME BLIKMIOYATENN, AanAa KOTopbiX BCE 3HAYEHWUA HOMWHANbHOIO HanpaXeHua UCnbeiTaHbl N0 JaHHOMY
NMPUNOXEHWUK NI HE Tp66yIOLLLVIE TAaKOro UcnbltaHnA, OONONMHUTENBHO HE MapKMPYHOT.

ABTOMaTWYECKNE BbIKNOYATENN, 48 KOTOPbIX UCNbITaHbl HE BCe 3Ha4YeHWUA HOMWUHaNbHOIO HAaNpaXxeHuA Nno JaHHOMY
MNPUNOXEHNO N HE BKIMNKYeHHbIE B 3TV UCNbITAHWUA, OOITKHbI BbITb NOMEYEHBI CUMBOMNOM 7 KOTOprIﬁ HaHOCAT Ha

aBTOMAaTUYECKOM BLIKKOYaTENe Nocre 3HavyeHUWs HOMWMHAaMNLHOro HanpshKeHws, Hanpumep 690 B , no 5.2, nepe-
yncneHue b).

Ecnu BbIKNoyaTene He MCnbiTaH no AaHHOMY NPUNOXKEHUO, MOXeT ObITb MCNOMb30OBaHa TOMBKO MapKMUpOBKa
CMMBOINOM , MPW YCINOBUKW ee pasMeLLeHMA TakMMm oBpazom, NpM KOTOPOM OHa BydeT pacnpocTpaHeHa Ha Bce

HOMWHanbHbIE HANPDAXEHWUA.
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Mpunoxexwue J
(o6azaTenbHoe)

QHEKTPOMGFHVITHGH COBMECTUMOCTb.
TPEGOBaHMﬁ n MmetToabl UCNbITaHUN AnA aBTOMaTU4eCcKux BblKMO4YaTenemn

J.1 Obwme nonoxeHunA

[lBa MHOXecCTBa YCNMOBWMIA OKpyKallWeld cpefbl NPUHUMAKT BO BHWMaHWe W MpUCBaMBalT cnegywlimne
HavMEHOBaHKA:

- OKpyXatoLue ycrnoBusa Ax;

- «OKpyXxatoLye ycrnoeus Bxy.

OkpyxatoLme ycroBust A OTHOCAT K HU3KOBOJBTHBEIM HEKOMMYHAMbHBIM UMK NMPOMBILLMEHHBIM ceTam/nnolaakam/
YCTaHOBKaM, BKMOYasA UCTOYHUKM C CUMbHBIM 31EKTPOMAarHUTHBLIM M3NyYeHUeMm.

MpnmeyvaHus

1 OkpyxawLme ycnosus A cooTBETCTBYIOT Kraccy obopynosaHusa A no CISPR 11 n CISPR 22.

2 OxkpyxawLwue ycrnosust obopyaoBaHusa A MOryT co3faBaTh NEKTPOMarHWTHbIE NOMEeXM, eCfIM OHO YCTaHOBMEHO
B OKpyalLwux ycnosusx B.

Opr}Kal'DLLI,MG YyCnoBWUA B OTHOCAT K HWM3KOBOMBLTHbLIM KOMMYHaribHbIM CeTAM, TakKuM Kak ObITOBLIE KOMMep4e-
CKne I'IJ'IOLLI,a,EI.KHI'yCTaHOBKM n I'IJ'IOLLI,a,D,KM;'yCTaHOBKVI Nerkon NMPOMbBILWIEHHOCTW. Takue MCTOMHWUKKA MUTaHWA C CUNbHbBIM
3NEKTPOMarHMTHbIM M3any4yeHmem, Kak CBapO"IHbII;'I TpchcpopMaTop, HE OTHOCAT K 3TUM OKPYKatoWwnM yCIoBUAM.

MpumeyaHns

3 Okpyxawwue ycnosusa B cooTBeTcTBYIOT knaccy obopygoeanua B no CISPR 11 u CISPR 22.

4 Oxpyxatowue ycnoeus obopynosaHus B He ByayT co3aaBaTe aNeKTpOMarHUTHeIE MOMEXM, ECMU OHO YCTAHOBMEHO
B OKPYXaLWMX ycnoBmsax A.

[ns gaHHoro npunoxeHnsa TepmuH EUT o3HavaeT ncnblTyeMmoe o6opyaoBaHume.

MpummedyaHus 5 — Cuntaetcs, 4YTo TpeboBaHWS K ANEKTPOMArHMTHOW COBMECTMMOCTU AN aBTOMaTU4eCKMX
Bolkntoyatenen CBI [He cooTBeTCTBYOWME TpeBoBaHUAM HACTOSALLEro cTaHgapTa no 3awluTe oT Neperpysku no Toky (Npu-
noxexue L)] n gns aeTomatnyeckux Boikniodarenen ICB ¢ pacuenneHnem MrHoBeHHOro genictena (npunoxeHue O) BKo-
YeHbl B NepeyeHb TpeboBaHW COOTBETCTBYIOLMX UCTBITAHWIA 3KBMBANEHTHOrO aBTOMATUYECKOro BelknodaTens [em. L.2.1
(npunoxenuve L) u O.2.1 (npunoxenne O)].

McnbitaHua, onucaHHele B J.2 1 J.3, npUMeHUMbI K yCTPOWCTBAM, BKMNOYAKLWNMM B cebs aneKTpOoHHbIE CXeMbl, 3a
UCKIMIOYEHNEM CIyYaeB, MHade onpedensemMblX B HacTOALLEM CTaHOapTe.

MeToAbl UCMbLITAaHUIA, onncaHHbIX B J.2 v J.3, OOMONHEHbI cneuuansHbIMY MeTogamu, onpederneHHbIMU B CooT-
BETCTBYIOLLMX YaCTAX HACTOALLEro cTaHgapTa, AN NPOBEPKKU DYHKLWMOHWPOBAHUA HA OCHOBE KpUTEPMEB COOTBETCTBUSA.

HononHuTteneHble TpeGoBaHWA WM OMUCAHWE WCMLITAHWA NMPUBEAEHbI B COOTBETCTBYHLLMX YACTHX HACTOALLEro
cTaHpaprta: T. e. B npunoxeHum B — Ona aBTOMaTWYECKUX BbIKNIOYAaTEnen, B cocTaB KoTopblx Bxogat ABOT
(aBTOMATUYECKUIA BLIKMKOYATENL 3aLUUTLI OT TOKA YTEYKW); B NPUNOXEHUW F — Ong aBTOMaTUYECcKUX BLIKMOYaTENenr ¢
3MNEeKTPOHHOW 3aLlLMTON OT Neperpyaku No ToKy; B NpunoxeHun M — ana MoaynbHbIX YCTPOWCTB 3alliThl OT TOKa YTEYKM
1 B npunoxeHnn N — ansa BcnomMoratenbHbIX YCTPONCTB aBTOMaTUYECKUX BbIKIKoYaTenei.

Ons kaxgoro ucneiTaHUs — HOBOE YCTPOWCTBO WNW B CriyYyae MPOBEAEHUS HECKOMbKMX WCTMbITAHWA MOMKHO
MCMNONb30BaTb OAHO YCTPOWCTBO, MO YCMOTPEHUIO U3roToBUTENH. YCTPOUCTBA C HOMUHaneHoW YactoTon 50/60 My gomkHel
NpOXoOuTb UCMbITAHUS C OOHOW M3 HOMUHATBHBIX YAacTOT Ha BbIOOp.

B cnyyae HecKonbKMX YCTPOWCTE C MOEHTUYHbLIMM 3MEKTPOHHBIMKW YCTPONCTBaMM (BKNOYas pasMephbl, KOMMOHEHThI,
neyaTHble NnaTtbl U 00OMNOYKY, eCn UMeeTCa) U C OAMHAKOBOW KOHCTPYKUMEW OATYMKOB TOKA OOCTATOYHO MPOBOAUTHL
UCNbITaHWe TOMbKO OOHOIO M3 3TUX YCTPOWCTB.

VcnbiTaHua criegyeT NpoOBOAWTbL, WCMOMb3ysa CheuManbHblii MOHTaX, Ha OTKPLITOM BO3Ayxe unu B obonodvke
COrnacHo ykasaHusam J.2. n J.3.

J.2 UcnbiTaHue Ha yCTOIFl‘-IMBOCTb K HUZKOYACTOTHbLIM 3MeKTPOMAarHMTHbIM NomMexam

J.2.1 OOwme nonoxeHUsa

B cootBetcTBMM Cc IEC 60947-1:2007 (nyHKT 7.3.2.2) co crneayrownmMm AONOMHEHUAMMN.

McnbiTaHWa Ha YyCTOMYMBOCTL CneayeT NpoBoAWTL B COOTBETCTBUK ¢ Tabnuuen J.1.

HopmaTtrBHble gaHHble ons cneundukaluvin AONoNHUTENbHLIX UCMbITaHWA NpUBeaeHbl B Tabnuue J.2.

Ona HacTosAwero nogpaszgena (J.2) TEpMUH «CUMOBOW MNOPT» OTHOCUTCA K rMaBHOWM Lenu, BCNoMOoraTensHoMy(biM)
BbIXOOY(aM) UCTOYHMKA MOLLHOCTA U KO BCEM BCMOMOraTernbHbIM YCTPONCTBAM, COeAVHEHHLIM C rMaBHOK Lenblo (cuno-
BOMY MOPTY).
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Ona wcnbiTaHWA Ha YCTOMYMBOCTb HEOOXOOWMO ONpefdenvTb HWKENpUBEAEHHble KpUTepun 3dheKTMBHOCTK
hyHKLMOHUPOBaHWS.

KpuTepuit atphekTUBHOCTU PYHKLIMOHUPOBaHUS A

Bo Bpemsa UcnbITaHWA NPOBEPSAIOT CONPOTUBIIEHME HexenaTensHoMy cpabaTteiBaHuio (31an 1) v hyHKUMOHANBHbLIE
XapakTepucTukM (atan 2). Bce dyHKUWM KOHTPONS AOMKHBI NPaBUINBHO 0TOBpaKaTh TEKYLLEEe COCTOSHUE.

Kputepuii adpdekTMBHOCTH (DYHKLUWOHUPOBaHKs B

Bo Bpems UCnbiTaHWA NPOBEPAT CONPOTUBIIEHNE NOXHOMY cpabaTbiBaHuio. OYHKUMK KOHTPONS MOryT oTobpaxaTh
HeOCTOBEPHOE TekyLlee COCTosiHUE. [Tocne UCnbiTaHUA NPOBEPSIOT OYHKLUWMOHAMLHBLIE XapaKTEPUCTUKM.

MoapobHasa wHgopMaumsa o npoBepke 3GdEKTUBHOCTU (DYHKLUMOHUPOBAHUS NpPUBELEHA B COOTBETCTBYHLLMX
npunoxerusx (B, F, M unu N).

[Ins ucnbITaHuii Ha YCTOMYMBOCTb HEOBXOOMMO MPOBOAMTL UCMLITAHWMA 0DOPYAOBaHWSA B KAYECTBE HamMOSbHOMo
obopyaoBaHua (cm. cepuio ctaHgapToe IEC 61000-4).

Tabnuua J.1 — OnekrpomarHMTHas COBMECTMMOCTb. cnbiTaHua Ha yCTONYMBOCTD

Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-60947-2-2021

Kputepun
CnpaBoyHbIiA 3achheKTMBHOCTH
OnucaHne cTaHaapT YpoBeHb UcnbiTanns?) (hYHKLMOHMPO- MoHTax
BaHUA
OneKkTpocTaTtu4eckme IEC 61000-4-2 KoHnTakT 8 kB B Ob6onouka
paspsaael Bozgyx 8 kB (pucyHok J.1)
OneKkTpoMarH1THble IEC 61000-4-3 10 B/m (oo 2 Tw) A Ha oTkpbiTOM
Nnonsa BbICOKOYACTOT- 3B/m(oT2p002,71Tu) Boa,qyxe“)
HOrO U3Ny4YeHus
BeicTpeie |[EC 61000-4-4 Brixog mowHocTum: B Obonouvka
anekTpuyeckue U, 2 100 B nepemeHHoro Toka (pucyHok J.1)
nepexoakl/BCrnneckn MY NOCTOAHHBIA TOK 4 KB;
U, < 100 B, nepeMeHHbIit TOK
UMK NOCTOSIHHBIA Tok 2 KB
Buixon curHana: 2 kB9)
Ckauku IEC 61000-4-5 Beixon mowHoctu U, = 100 B nepe- B Obonouyka
MEHHOro ToKa: (pucyHok J.1)
4 kB mexny dason n seMnen
2 kB mexay thazamu (NnpunoxeHus F
u N)
4 kB mexay hasamu (npunoxerHns B
u M)e)
Brixoa mowHocTu U, < 100 B nepe-
MEHHOr0 TOKa:
2 kB mexay dhason n seMmnen
1 kB mexay pazamu
BbIX0f, MOLLHOGTH, NOCTOAHHbIA TOK'):
0,5 kB mexagy hazon 1 3emnen
0,5 kB mexay dazamun
Buixon curHanah):
2 kB mexny cason 1 3eMnen
1 kB mexay hasamu
KoHOyKTUBHbIE MOMEXH, IEC 61000-4-6 Bbixog mowHoctn — 10 B A Ha oTkpbiTom
co3gaBaeMble NonsaMm Bbixog curHana — 10 B9 Bosuyxec)
BBICOKOW 4acTOThl
MarHuTHble nonga He npumenatoT | He npumeHaloT He npume- He npumeHs-
NPOMBbILLIIEHHOWN HAeTCcH eTca
4acToThl
Mposansl 1 paspsiebl | IEC 61000-4-119) d) d) Ha oTkpbiToM
HanpsKkeHns BO3QyXe
FapMOHWKN IEC 61000-4-13P) b) b) Ha oTkpbiToM
BO30yXe
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OkoHyaHue mabnuusl J.1

Kputepuin
OnucaHue CnpasctHLI YpoBeHb uenbiTaHua?) S(ipeKTUBHOCTA MoHTax
cTaHaapT Y HKLIMOHUPO-
BaHWA
Mposankl Toka b) b) b) Ha oTkpbIToM
BO3ayXe

a) YkazaHHble YPOBHWM HEBOCMPUUMUMBOCTY, Kak NpaBuno, SBNAIOTCH Bbille, YeM TpeboraHma IEC 60947-1, ans
obecneyeHns Gonbluer 6e3onacHOCTU OYHKUWIA 3aLLMTbl Lenu ycTPoNCcTBa.

b) NINs aneKTPOHHbLIX YCTPOWCTB 3alLWThl OT MEeperpysku fno TOKy B NPUMOXeHWW F onpeneneHa creuvanbHas
METOAMKA UCMBITaHKUA NO NPUYMHE OTCYTCTBIUA COOTBETCTBYIOLWEro 6a30BOro cTaHaapTa.

¢) Ecriu aBTOMATWYECKUIA BLIKMIOYATENb He npegHa3Ha4eH onAa MCNnonb3oBaHWA B crneuunansHon MH,EI,VIBM,D,yaJ'IbHOI;"I
obonoyke, TO ero UcneiTaHue cneyeT BbINOMHATL B Takon obonoyke. Mchopmaumo, BKMKO4YaA pa3Mepbl 0BonoyKn,
Heobxoaumo YKa3blBaTb B OTHETE 06 mncneitanun. Obonodka gomkHa ObiTe coeaMHEHA C 3a3EMITEHHbIM 9KpaHOM B
COOTBETCTBUK C I/IHCprKLI,VIEﬁ N3roTOBUTENA.

9) CneumanbHas METOAMKA MCTIbITAHNSA U KpUTEpUKY achdeKTMBHOCTU hyHKUMoHUpoBaHusa ana ABOT, dbyHKuMoHanb-
HO 3aBUCALLMX OT HaNpsXXeHUs NMUHKUK, NPUBEAEHa B NpUNoXeHun B, a MoaynbHbIX YCTPOWCTE 3alLMThl OT TOKa YTEYKN,
OYHKLUMOHANBHO 3aBUCALLMX OT UCTOYHUKA HAMPSKEHUA, — B NPUNOXeHUM M, No npuyrHe OTCYTCTBUS COOTBETCTBYH-
wero 6aszoBoro craHgapTa. OTW UCMBITAHWA HE MPUMEHSIOT OTHOCUTENBHO ABTOMATMYECKUX BLIKMYATENEN C
3ANEKTPOHHOW 3aLLMTON OT NepPerpy3kun no ToKy, onvucaHHblX B npunoxeHun F (cm. F.1), ogHako 3amMeHsoT ucnbiTaHuaMu
Ha npoeansl U pa3pbiBbl TOKa (cMm. F.4.7).

&) lna ABOT ycTaHaBnmBaoT 6onee BLICOKUI YPOBEHL YCTOMUYMBOCTH, TAK Kak OHM BbINOMHAKT NpefoXpaHnTens-
Hble yHKUMK.

) He npumeHsoT AN BXOOB, NpefHA3HAYEHHBIX AN COSOMHEHWS ¢ GaTapeei UMW C aKKYMyNSATOPHOW Ga-
Tapeei, KOTopble HeOBXoAMMO A4EMOHTUPOBAaTE UMM OTCOEAWHATL OT annaparta Ana nogsapagku. Annapart ¢ BXoOoM
MOLLUHOCTIU MOCTOAHHOIO TOKa, NpeAHa3HAYeHHbIR ANA UCNoNb30BaHUA C aaanTepoM WUCTOYHMKA NUTAHUS NepeMeH-
HOro/MOCTOAHHOTO TOKA, OOIMKEH MPOXOAWTb MCMbITAHWE Ha BXOOe NepeMeHHOro Toka aganTtepa UCTOYHMKA NMUTaHWA
nepemMeHHOro/MoCTOAHHOIO TOKa, YKa3aHHOro W3roTOBUTENEeM, UMK, ecni 3TO He yKasaHo, C WCMOoNb30BaHWeM CTaH-
[apTHOro apjanTepa UCTOYHMKA MWTAHWMA NepeMeHHOro/mocToAHHOTO Toka. McnbiTaHWe He MPUMEHSIOT ANS BXOOOB
MOLLUHOCTW MOCTOSIHHOTO TOKA, NMpeAHa3HaYeHHbIX ANA NOCTOAHHOrO coeauHeHns ¢ kabenamu AnNUHOR MeHee 3 M.

9) MpUMEHSAIOT TOMLKO AN BLIXOAOB, CBSA3aHHLIX ¢ Kabenamu, oblias ANUHA KOTOPbLIX B COOTBETCTBUN C (hyHK-
UMOHaNbLHOW cneundukaunen N3roTOBUTENA MOXET NpeBbiwaTth 3 M.

h) MpuMeHsIOT TONBKO ANS BLIXOAOB, CBA3AHHLIX C Kabensamu, obLas AMMHA KOTOPbIX B COOTBETCTBUM C (hyHK-

LUMOHanNLHOW cneundurKaumen narotoBnTens MoxeT npeebiwate 10 M. Korgoa vcnonb3ylT 3KpaHMpoBaHHble kabenu,
3TO WUCMNbITaHWE BbIMOMHSAKT TOMNLKO ANs 3KpaHa.

CooTBeTCTBYOWAA CXeMa WCMbITAHWS M CXeMa Lenn Ons KaXKOoro McnelTaHWsl Ha YCTOMYMBOCTL MOKa3aHbl B
Tabnunue J.2.

Tabnuua J.2— HopmaTUeHble AaHHbIE ANSA crneuMduKaLmiA UCNbITaHWA Ha YCTOMYMBOCTL

Cxema ucnbiTaHusa Cxema uenu
MecneitaHune WeneiTyemoe obopynosaHue MMyHKT (pMCyHIu) (pHCYHKM)

OnekTpocTtaTtu- ABOT J2.2,B8.121.2 | J1,J.3 B.1
JYeckue paspsabl -

ABTOMATUYECKUIA BbIKIOYATENb J:2:2. Fd.2 J.3,F.16 F.2, F3unn F.4

MopyneHoe ycTporcTBO 3awuTtel oT | J.2.2, M.8.16.1.2 | J.1,J.3 M.3

TOKa YTEYKN

Jpyrue ycTpoiictea?) J.2.2, N.2.2 b) b)
3neKkTpoMarHuTHble ABOT J.2.3,B.8.1213 | J4 B.1
nons Nany4yeHus -
BEICOROU YECTOTE ABTOMATU4YECKWIA BbIKIMIOYATESb J.2.3,F4.3 F.16, F.17 F.2, F3unu F4

MopgyneHoe ycTpoicTBO 3awuTtel oT | J.2.3, M.8.16.1.3 | J.4, M.20 M.3

TOKa yTeuKN

IOpyrue ycTpoiictea?) J.2.3,N.2.3 b) b)
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OkoHYaHue mabnuubsi J.2

WcnbiTanne WecneiTyemoe obopyaoBaHue MyHKT CXET[?MEEE::?HHH C(’:)GHNSHL:::;”
BeicTpble ABOT J.24,B81214 | J.5,J6 B.1
aneKkTpuyecKkne N
Nepexomb/BCrneckn ABTOMaTUYECKUI BbIKNOYATENb J.24 F4.4 F.16, F.18, F.19 F.6, F.7 unu F.8

MoaynesHoe ycTporcTBO 3awmTel ot | J.2.4, M.8.16.1.4 | J.5, J.6, M.21 M.3
TOKa YTeuKU
Opyrve yctpoiictea?) J2.4, N24 b) b)
Ckavku ABOT J.2.5,B.8.12.1.5 b) B.1
ABTOMaTUYECKUI BbIKNHOYaTEND J.25 F45 Mexny dason n | Mexay dazon n
3semnen — F.16. | semnern — F.9,
Mexgy dhasa- | F.10 unu F.11.
Mu — F.16 Mexagy dasa-
mun — F.12, F.13
wnn F.14
MoaynsHoe ycTpolcTBO 3awmTel oT | J.2.5, M.8.16.1.5 b) M.3
TOKa yTeuku
Opyrue ycTpoiicTea?) J.25 N25 b) b)
KoHOykTuBHbIE ABOT J.2.6,B.8.12.1.6 b) B.1
nomMexu, -
coanaBaemble ABTOMaTUYECKUI BbIKNHYaTEND J.2.6,F4.6 F.16, F.20, F.21, | F.2, F3vnn F4
NoNAMMW BbICOKOM F.22,F23
Lzl MoayneHoe yeTporeTRo 3awmTsl ot | J.2.6, M.8.16.1.6 | M.22 M.3
TOKa yTeuKku
Opyrve yctpoiictead) J.26,N.2.6 b) b)
a) YcTpoiicTea, oTHOCALMECS K 0BNacTi npuMeHeHus npunoxeHns N.
b) MononHuTenbHbIA pUcyHOK He TpebyeTcs.

J.2.2 3neKkTpocTtatuuyeckue pa3pagbl

McneiTyemoe obopyaoBaHWe AOMKHO MPOXOAWUTL UCNbITaHWe B crieluansHol oborodke (cm. Tabnuuy J.1.). Cxema
VCMNbITAHWSA UM OONONHUTENLHLIE TPEOOBAHUS K UCMbITAHWIO NpyBedeHbl B Tabnuue J.2. MNpambie 1 KOCBEHHbIE pa3panbl
cnegyet NpMmeHaTb B cooTBeTCcTBUM ¢ IEC 61000-4-2.

McneiTaHus npaAMbIM pa3psgoM cnefyeT NpoBOAWTE TOMNMBKO Ha AeTansxX UCnbiTyemoro obopyaoBaHus, obbidHO
[OCTYMHBIX ANA NONb30BaTENs, HAMPUMEP: CPpeAcTBa HAaCcTPOMKK, KnaemaTtypa, AUCMen, HaKUMHBLIE KHOMKM W T. 4. ToYKK
NPUMEHEHUA OOMKHbI ObITh yKa3aHbl B 0TYETE 06 UCNLITAHWUSAX.

[MpsiMble pazpaabl npuMeHsatoT 10 pas ona Kaxgow NonsapHoOCTH, C MHTepBanamu =1 c.

KoceeHHble paspsabl A0MKHbI BbITb NPUMEHEHb! B BEIDpPAHHLIX TOYKaxX HA MOBEPXHOCTW 0DOMOYKM, UCMbLITAHUE B
3TUX TOYKax BbinonHAT 10 pa3 Ans Kaxgol NonapHoCTM ¢ MHTepBanamm 21 c.

J.2.3 3neKTpoMarHUTHbie NonsA U3ny4eHUs BLICOKOW 4acToThbl

O6opyaooBaHMe OOMKHO NPOXOAWMTb MCMbITAHMA Ha OTKPbITOM Bo3gyxe (cMm. Tabnuuy J.1) ¢ OonomHUTENbHbIMK
TpeboBaHUSIMU K UCMbITAHUAM, YKazaHHbIMKU B Tabnvue J.2.

ObopynoBaHWe OOMKHO NMPOXOAUTL UCMLITAHUE TOMBKO C NMULIEBOI CTOPOHLI.

[ns obecneyeHuss NOBTOPAEMOCTU (HAKTUHECKYIO CXEMY UCMBITaHWMA HeoBxoaMmMo NogpobHO onucLIBaTL B OTYETE
06 UCMbITaHWUSX.

McneiTaHus cnegyeT NpoBOOUTL C UCMONB30BAHUEM W TOPU30HTANBHONM, U BEPTUKANBLHOW NONApU3aunii aHTEHHbI.

VcneiTanne npoBoasaT B ABa 3Tana: Ha 1-m atane obopyaoBaHMe NPoOXoauT UCTbITaHWE Ha NoXHoe cpabaTbiBaHue
CO BCEM [IMana3oHoM 4acTOoT; Ha 2-M 3Tane obopyaoBaHve — Ha npaBuibHoe cpabaTbiBaHWe ¢ AUCKPETHBIMU YacTOTaMu.

Ons 1-ro atana yacTtota gomkHa 6biTe B npegenax ot 80 go 1000 MMy n ot 1400 go 2000 Mlu, ot 2110 go
2700 My B cootBetctBuKn ¢ IEC 61000-4-3:2006 (pasgen 8). Bpema 3agepxkin cpabaTbiBaHWA HOCUMTENS aMnnuTya-
HOW MOAyNAUMM ANA KaOoW YacToTel AomkHo coctaenate oT 500 go 1000 mc, v anuvHa wara gomkHa coctaenate 1 %
npenblayLlein YacToTbl. PakTU4Heckoe BpeMs 3afepku cpabaTbiBaHWA OOMKHO ObITh yKasaHo B 0T4eTe 00 UCMbITaHWAX.

Ins 2-ro atana ans npoBepku hyHKUMOHAMNLHLIX XapakTEPUCTUK UCMbITAHWE CriefyeT NMPOBOAWTL C KaXKOoW u3
cnegyrowmnx vactoT: 80; 100; 120; 180; 240; 320; 480; 640; 960; 1400 1 1920, 21501 2450 My, c npoBepkor cpabaTbiBaHWA
nocne Toro, Kak ctabunuanpyeTca none Ka)aon 4acToThl.

110

GostExpert.ru
https://GostExpert.ru/gost/gost-60947-2-2021



https://gostexpert.ru?utm_source=pdf&utm_medium=64629
https://gostexpert.ru/gost/gost-60947-2-2021?utm_source=pdf&utm_medium=64629&utm_term=page

MOCT IEC 60947-2—2021

J.2.4 BbICcTpble aneKTpu4ecKkne nepexonbl/BCNNeckKn

WMcnelTanue cnegyeT npoBoauTe ¢ obopypoBaHuem B crieuyuyansHol obonodke (cm. Tabnuuy J.1).

CxeMa ucnelTaHua npueedeHa B Tabnuue J.2.

[ns BLIXOAOB MOLLHOCTM WM BCMOMOraTenbHOro WCTOYHWMKA MWUTAHMA HEeOoDXOAMMO MNPUMEHSITE CETb CBA3KU—
pas3sBsA3KM, 338 UCKINKYeHWeM npunoxeHusa F, koroa gomkeH 6uiTe MCNONb30BaH MeToq NPAMOro Beoda [cMm. pucyHok F.18
(npunoxeHue F)).

[ns BbIXO4OB CUrHaNoOB HeobX0AMMO UCNOSbL30BaTh CETh CBA3KNM—Pa3BA3KM UMM METOA BBOAA C MOMOLLLIO 3aKMMa,
B 3aBUCMMOCTW OT MPUMEHEHHNS.

Momexwn cnegyeT NPUMEHATL B TEYeHME 1 MUH, ECNW HE YKazaHo VMHOE.

J.2.5 Ckaukn

McnbiTaHne cnefyet NpoBOAMTE C 06opyaoBaHMEM B crieyunansHor obonoyke (cm. Tabnuuy J.1). YpoBHKM McnbiTa-
HWIA U CXemMa MCNbITaHWIA NpuBegeHsl B Tabnuuax J.1 1 J.2, B 3aBUCUMOCTK OT UCMbITYeMOro obopynoBaHus.

CnenyeT NpUMEHATL MMMYNbChI U C NMONOXUTENBHOM, U C OTPULATENLHON NONAPHOCTAMMK, C ha3oBbiMK yrramu 0°
n 90°.

[ng Kaxpoi NoONsSpHOCTM WM KaOoro ¢ha3oBoro yrna AeicTByeT NocneaoBatensHoCTs U3 MNATH UMMYNLCOB (BCEro
umnynscos 20), ¢ MHTepBanaMn Mexay ABYMA UMMNynbcami NpubnmanTensHo 1 MUH.

Mo cornacoBaHnio C U3rOTOBUTENEM MOXKHO MCNONb30BaTh Bonee KOPOTKME MHTEPBanbI.

J.2.6 KoHAOYyKTUBHbIEe NOMeXW, co3fgaBaemMblie NonsMU BbLICOKOW YacToThbl (NOMexu obuiero Buaa)

Ob6opyaoBaHWe OOMKHO NPOXOAWTb UCMbITAaHUSA Ha OTKPbITOM Bo3gyxe (cM. Tabrvuyy J.1) ¢ AononHUTENbHbIMU
TpeboBaHuAMM, yKasaHHbIMK B Tabnvue J.2.

Momexn cnenyeT BBOOAUTL B NMUHUSAX MOLLHOCTU NMOCPEACTBOM CeTH cBA3KM—paseasku M1, M2 unu M3 B 3aBuvcu-
MOCTU OT MPUMEHEHUSA.

B curHanbHbIX MMHWUAX NOMEXW A0MKHbI ObITL BBEAEHLI MOCPEACTBOM CETH CBA3KW—pPa3Ba3ku. Ecnm 3To HeBbINON-
HMMO, MOXHO UCMOMb30BaThL 3MNEKTPOMAarHUTHbIA 32KUM.

To4yHas cxema ucnbiTaHusa fomkHa 6biTh Noapo6HO onucaHa B oT4eTe 06 UCMLITAHUSX.

VMcnbiTaHWe NpoBoAST B ABa aTana: Ha 1-m aTane obopyaoBaHWe NpoxoauT UCTbITAHME Ha NoXHoe cpabaTbiBaHue
CO BCEM OManas3gHOM 4acToT, Ha 2-Mm aTane obopynoBaHuWe NpoxoauT WCMbITAHWE Ha npaBunbHoe cpabaTtbiBaHwe ¢
OWUCKPETHBLIMW YacToTaMMm.

Ona 1-ro aTana YacTtoTa fomkHa 6biTe B Npegenax ot 150 kMu oo 80 MMy B cooTBeTcTBUM ¢ IEC 61000-4-6:2013 (pas-
pen 8). Bpems 3agepku cpabaTtblBaHUs HOCUTENSA aMMMTYAHON MOOYNALMW ANA KaXO0W YacToThbl AOMKHO COCTaBNATh
ot 500 go 1000 mc, v anuHa wara gomkHa coctaBnaTe 1 % npepblgywen yacToThl. PakTvyeckoe BPeEMS 3adepiKu
OOMKHO BbITh yKasaHo B oT4eTe 06 UCMbITaHusX.

Ons 2-ro aTana aAna npoBepkn yHKLUMOHANBHBIX XapakTEPUCTUK UCMLITAHWE OOMKHO ObiTh BBLIMONHEHO C KaXO0M
13 cnegytowmx yactot: 0,150; 0,300; 0,450; 0,600; 0,900; 1,20; 1,80; 2,40; 3,60; 4,80, 7,20; 9,60; 12,0; 19,2; 27,0; 49,4,
72,0 n 80,0 Ml'u, ¢ npoeepkoii hyHKUMOHMPOBaHUA Mocne Toro, kak cTabunmanpyeTca ypoBeHb HanpsiKeHWs NoMexu C
KaXKOOW 4acTOTOM.

J.3 Many4eHue

J.3.1 OGuwue nonoxeHus

B cootBetctBum c |IEC 60947-1:2007/U3m. 2:2014 (nyHkT 7.3.3.2) co cnegyrowmmmn AONONTHEHUAMU.
VlcnblTaHua Ha uanyyeHve NpoBOAAT B COOTBETCTBUM ¢ Tabnuuen J.3.

HopmaTtvBHbie gaHHble Ang cneundnkalmi UCNbITaHWIA Ha U3nyvyeHne ykasaHsl B Tabnuue J 4.

Tabnwuuya J.3 — OnekTpomarHUTHasaA COBMECTUMOCTb. MICNbITaHUA Ha uanyyeHue

OnucaHue CnpaeouHbIi cTasgapT Mpepens MoHTax
TapMOHWKM IEC 61000-3-2 °) c)
Kone6aHusi HanpsxeHns IEC 61000-3-3 c) c)

KoHOyKTWBHbIE NMOMexW BbicokoW YacToTel oT | CISPR 11 unn CISPR 22 Knacc A unu knacc B, | Ha oTkpbiTom
150 Ky go 30 MIru®) rpynna 10) e Boagyxed)

Manyyaemble nomexu Beicokow YacTtoTel oT 30 | CISPR 11 nnn CISPR 22 Knacc A nnu knacc B, | Ha oTkpbiTom
o 1000 Mry?) rpynna 1?) Bo3gyxed)

2) MpuUMeHsI0T TONBKO ANA UcNbITyeMoro obopyaoBaHus, BKMoualoLlero B ceba ycTpoiicTBa 06paboTkn JaHHbIX
(Hanpymep, MUKPOMPOLIECCOpPbI) UMK UMMYTNbCHBIE MCTOYHWMKU NUTaHusA, paboTawiyue ¢ YacTotamu 6onee 9 k.

b) OBopynosaHue knacca A no CISPR 11 unu CISPR 22 cooTBETCTRYET OKpYXaloWnM YCNoBuaM A, onpeaeneH-
Hbim B |IEC 60947-1. OBopygoBRaHVe OKpY»KaKLMX YCNOBUA A MOXET CcOo30aBaTh 3NEKTPOMArHUTHLIE MOMEXHW, ECNW OHO
YCTaHOBINEHO B OKpyXaloWwmx ycnosuax B. MarotoButens o6opyaoBaHus okpyKarowmx yCnoBri A JOMKEH 3a8BMNATb O
BO3MOMXHOCTW PMCKa 3MeKTPOMarHUTHBIX MOMeX B AOKYMEHTaUWKW Ha NPOgYyKT.
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OkoHYaHue mabnuubsi J.3

O6opynosaHue knacca B no CISPR 11 nnu CISPR 22 cooTBETCTBYET OKpyXalLMmM ycrnoeuam B, onpegeneHHbIM
B IEC 60947-1. ObopyaoBaHue OKpyKaroLiMx ycnosmi B He co3gaeT anekTpoMarHUTHbIE NOMEXM, ecrivi OHO YCTaHOB-
MNEHO B OKPYKaIOLLMX yCrnoBusx A.

<) WcneiTaHme He TpeﬁyETCH, MOCKOIbKY 3NTEKTPOHHbIE CXEMbI YNpaBneHnA pa60Ta|0T C 04€Hb HM3KOW MOLLHOCTbIO
M NO3TOMY CO34ak0T He3HAYUTENBHBIE NOMEXN.

d) Ecnm ucnbiTyeMoe oBopyaoBaHue He NpeaHasHavyeHo AN WCMOMb3OBaHWS TOMBbKO B CreLMansHON MHAMBU-
ayanbHon obonoYvke, To OHO AOMKHO NMPOXOAUTb UCMBITAHUA B Takown obonodke. MNogpobHaa MHdoOpMmauus, BKOYas
paamMepbl 060M104kKM, JomKkHA ObIT yKasaHa B 0T4eTe 06 UCMbITaHUAX.

€) ABTOMaTn4eckne BbIKNK4YaTenn, onCaHHbIe B NPUIOXEeHWK F, He 3aBWCAT OT HanpaxeHna NMHUKM Unm BCnomo-
raTernbHOro NCTOYMHUKa NUTaHWA. C')J'IEKT[.')DHHI:[E CXeMbl HE MMEKT I'lpFlMOPI CBA3N C UCTOYHWUKOM NMUTaHUA WU paﬁDTaI-DT
C 04YEHb HW3KOMN MOLWHOCTbIO. OTW aBTOMaTUYECKME BbIKNKOYATENMN CO30alT He3HadyuTenbHble NOMEXKU, U NOITOMY
npoeeneHna NCneiTaHnAa He TpeGyeTcn.

Tabnuua J.4 — HopmaTvBHble AaHHbIE ANA cneuMdUKaumnid UCNbITaHWIA Ha U3Ny4YeHne

Mceneitanne WMceneityemoe obopygosaHue MyHkT Cxe?swb;;:i:;ams; C();eMI\SHLlK?AI;VI
KOHOyKTUBHbIE ABOT J.3.2,B.8.12.2.1 a) a)
NOMEXM BLICOKON N
I — ABTOMaTUYECKUIA BbIKMOYaTENb JB32, BE53 Bes ucneitaHust | bea ucnelTaHus

MogyneHoe ycTpolcTBO 3awuTel oT | J.3.2,B.8.12.2.1 a) a)

TOKa YyTEYKN

Opyrve yctpoictea®) J.3.2,N.3.2 a) a)
Wanyyaemsle ABOT J.3:3, B.812:21 42 a)
NMOMEXM BbICOKON - 2)
ARETETES ABTOMaTUYECKUIA BbIKMNOYaTENb J.3.3,F54 J.2

MogyneHoe ycTpolcTBO 3awuTbl ot | J.3.3,B.8.12.2.1 J:2 F.2,F3, F4

TOKa YyTEYKN

Opyrue ycTpoiictea?) J.3.3,N.3.3 a) a)

a) [lononHUTENbLHbIA PUCYHOK He TpebyeTca.

J.3.2 KoHgykTuBHbIe noMmexu Bbicokon yacTtoThl (150 kM'u—30 MITu)
OnucaHue MeToda MChbITaHMsS M KOMNOHOBKA UcnbiTaHua npueeneHsl B CISPR 11 unu CISPR 22, B 3aBucUMOCTH

OT NpUMEeHEeHWA.

TouHasa cxema ucnbiTaHns, BkNodas Tun kabens, gomkHa BelTe NogpobHo onucaHa B otyeTe 06 UcnbiTaHWAX.
J.3.3 Uanyyaemblie nomexu Bbicokor YacToThl (30—1000 MIy)
Cxema ucnbiTaHusa naobpaxeHa Ha pucyHke J.2.
TouyHas cxema WCMbITaHWA, BKIOYaA NMTaloLWme WinHbI, TpaHcdopMaTop U T. 4., 4o/bkHa BbiTe nogpobHo onucaHa
B OT4eTe 00 UCMbITaHMAX.
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MpumeyaHue— B cnyyae BbIABMXHOIO aBTOMATUYECKOMO BbIKIOMATENSA UCNbITyeMoe 060pyaoBaHue BKIKOYa-
€T B cebn BblABWKHLIE Canasku.
PucyHok J.1 — WcnbiTyemoe o6opyaoBaHue, CMOHTUPOBAHHOE B MeTannuyeckoid obonovke
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a) Cm. CISPR 11 unu CISPR 22.

PucyHok J.2 — Cxema ucnblTaHus 4Ns U3MepeHnUs U3nyyeHnsi BbICOKOW YacToThl

KoHTakTHble paspagbl Ha KOHOYKTUBHbIE OTKPLIThIE AeTanun

KocBeHHble paapsgbl Ha 0BONoYKY / /BOSLLYLLIHI:IG pa3paabl Ha HEKOHAYKTUBHbIE
2z Z

OTKpPbITbIE AeTanu

Metannuueckuit kopnyc,
KaKk Ha pucyHke J.1

[pa nocnegoBartenbHbIX
peauctopa no 470 kOM BMecTo
BbICOKOYaCTOTHOTO COeAUHEHWS

Kak Ha pucyHke J.1
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S

PucyHok J.3 — Cxema UcnbiTaHusi AN NPOBEPKM YCTOWYMBOCTU K 3MEKTPOCTATUYECKUM paspsaam
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a) Cm. IEC 61000-4-3.

PucyHok J.4 — Cxema MCnbITaHWA AnA NPOBEPKW YCTOMHMBOCTM K BNEKTPOMArHUTHLIM MOMAM U3Ny4eHus
BbICOKOW 4acToTbl

McneiTyemoe obopyaosaHue % MeTannuyeckuii kopnyc
™ Cxema UCMbLITaHna B METANTMYECKON
obornouke cM. Ha pucyHke J.1
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HF — BbICOKOHACTOTHOE cCoeanHEHWe

PucyHok J.5 — Cxema 1cnblTaHusa 48 NPOBEPKU YCTONYMBOCTK K ObICTPbIM 3NEKTPUYECKMM Nepexodam/Bcreckam
(EFT/B) B nuHUMAX nUTaHuA
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AE — BcnomoraTensHoe obopyaoeaHue; HF — BbiCOKOYACTOTHOE CoeUHEHME

PucyHok J.6 — CxeMa vcnbiTaHMa s NPoBepkr YCTOMYMBOCTU K ObICTPbIM aNEKTPUYECKUM NepexoqaM/Bcrreckam
(EFT/B) Ha curHansHOW NMUHUK
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MpunoxeHue K
(cnpaBo4Hoe)

Moccapuii CUMBOMNOB U rpachUYeCcKOro NpeacTaBrneHUs XapakTepucTUK

Tabnuya KA1

MOCT IEC 60947-2—2021

Ccbinka Ha IEC 60417

MyHKT HacToALWero

MOOynbHOro yCTpOI?ICTBa 3allTbl OT TOKA YyTEYKU

[NepedeHb xapakTepucTuk CumBon wnv IEC 60617 cTaHaapra

ABTOMaTUYECKWIA BbIKMHOYATENb B 3aMKHYTOM MONOXEHWUM IEC 60417-5007 5.2
(2002-10)

ABTOMaTUYECKUI BLIKMOYATENL B PA30MKHYTOM MOMOXKEHWUN IEC 60417-5008 5.2
(2002-10)

[MpurogHoCTL K pasbeAMHEHUIO — aBTOMaTUYECKNA BbIKIHO- /l 3¢ IEC 60617-S00287, 52,04

YaTenb W pacuennTeny MrHOBEHHOro AeNcTBUsA a TaKkke 60617-S00220
(2007-01)

[MpurogHOCTb K pa3bedUHEHUID — aBTOMaTUYECKUIA BbIKMHO- /I IEC 60617-S00288 L.5

yaTenb, He COOTBETCTBYHWLWMA TpeboBaHMAM HacToALLero (2007-01)

cTaHgapTa Mo 3aluTe oT NEPErpy3Kku No ToKy

BrlBO4 C HEWTPanbHLIM MOMKCOM N 5.2

BbiBOA 3aLMTHOrO 3a3emMneHusa IEC 60417-5019 5.2
(2006-08)

HomuHaneHoe HanpsaxeHWe Lenu ynpasneHua A - 472

HomMuHaneHoe  HanpsikeHWe  WUCTOYHMKA  HanpsbkeHWs — M.4.1.2.1
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HomuHaneHoe HanpspkeHue KOHTpONWpyeMoW Uenu ang U, — MpunoxeHue M
MOAYITBHOTO YCTPOWCTBA 3aLUWThl OT TOKa YTEYKU
HoMWHaneHbIA TOK ' — 4.3.3.3
HomuHaneHoe MMNyNLCHOE BhIAEPXKUBAEMOE HaMpsKeHne Uimp — 4323
HomuHaneHoe HanpsiKeHWe U3onauun U, — 4322
HomuHaneHoe paboyee HanpsaxeHue U, — 4321
HomuHaneHasa pabouas Havbonbluaa oTKNoYawwas cno- I —_ 4.3.6.2.3
COBHOCTL NMPKU KOPOTKOM 3aMblKaHWK
HomuHaneHas Brknoyarowaa crnocobHOCTE MPU KOPOTKOM - —_ 4.3.6.1
3aMbIKaHUK
HomMuHanNbHBIN KpaTKOBPEMEHHO JOMYCTUMbINA TOK - — 4364
HOMMHaNBHBIN KpaTKOBPEMEHHO AOMYCTUMBIN TOK YTEUKW Ly —_ M.4.3.5
MOAYMBLHOTO YCTPOWCTBA 3aLUWThl OT TOKa YTEeYKU
HoMMHaNBHBIM YCIOBHLIM TOK KOPOTKOrO 3aMbIKaHuA I — Mpunoxenue L,

npunoxeHve M
HoMWHanbeHbIA YCNOBHBIN TOK YTEYKW B YCNOBUAX KOPOTKOMO Ty — M.4.3.2
3aMblKkaHMA YCTPOCTBA 3aLUUTEI OT TOKA YTEYKM
HomuHaneHass npegenbHas OTKNO4YawwWas crnocobHOCTbL Tes — 4.3.6.2.2
npy KOPOTKOM 3aMbIKaHUK
[MpenentHbIi TOK CENEKTUBHOCTM I, — 2174
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lpodomxerHue mabnuuel K. 1

Ccbinka Ha IEC 60417

[yHKT HacTosALWwero

MepeyeHb xapaKTepucTrK CumBon wnm |EC 60617 cTanpapta
Tok nepexoga Ig — 2175
YCnoBHbIW 3aKpbiTbIA TOK B 060104Ke Lt —_ 4332
YCNOBHbLIM TOK MO HarpeBy Ha OTKPLITOM BO34yXe Iy, — 4.3.3.1
ABOT 1 mogynbHble YCTPOMCTBA 3alUMThl OT TOKa YTEYKM IEC 60417-6148 B.4.41,
Tuna AC N (2012-01) M.4.2.2.1
ABOT » mogynbHble YCTPOMCTBA 3alUMThl OT TOKa YTEYKK ~_ IEC 60417-6149 B.4.4.2,
Tmna A A" (2012-01) M.4.2.2.2
MogyrnbHble ycTpoNCTBa 3aLuThl OT TOKa yTedku Tuna B ~ — M.4.2.2.3
Ao
WenbitateneHbln  ABOT  unu  MofynbHOe  YCTPOWCTBO T — B.7.2.6, M.7.2.6
3alUMTLI OT TOKa YTEYKN
YcTaBka Toka perynupyemoro pacuenutens neperpysok I —_ 4.7.3
CooTBeTCTBYHOLLEE BpeMs pacuenneHuns s — PucyHok K.1
YcTaBka Toka 3aMbIKaHUA Ha 3eMIo [g —_ PucyHok K.1
CooTBeTCTBYOLLEE BPEMS pacLenneHuns tg — PucyHok K.1
OTkmodaowan cnocobHoCTb OTOEeMbHOro Momoca  Mpu L, — MpunoxeHue C
KOpPOTKOM 3aMbIKaHUW (CUCTEMbI C (DA30BLIM 3a3eMMEHUEM)
McnbiTatenbHbiidi TOK OTAENBHOro Monwca npu KOPOTKOM It — MNpunoxenwne H
3aMbIKaHWMKM (CUCTEMBI C 3a3EMITEHUEM MO UMNEOAHCY)
YcTaBka HOMWHAINBHOrO MrHOBEHHOTO TOKa MpU KOPOTKOM I —_ 220,
3aMblKaHWUK pucyHok K. 1,
npunoxexue L,
npuvnoxexne O
MakcrmaneHoe COOTBETCTBYHOLLEE BPEMA PacUENneHun t — PucyHok K.1
He nogxogut onA ucnonb3oBaHUA B CUCTEMax C 3a3eM- — MpunoxeHne H
NEHNEM MO MNONHOMY COMPOTURMEHWIO
HomuHanbHana BkNoYaLwas v OTKNYarLwas cnocobHocTy Tam —_ Mpunoxexve B,
TOKa YTEYKM B YCIOBUAX KOPOTKOTO 3aMbIKaHKA npunoxenve M
HomuHanbHbIA Hepabo4nii TOK yTEYKM Thno — Mpunoxexve B,
npunoxexnue M
HoMuHanbHbIM paboyunin TOK YTeYKN Iin —_ Mpunoxexve B,
npunoxexve M
Pabounii Tok yTeukm g —_ PucyHok K.1
KpaTkoBpeMeHHBIn Tok cpabaTbiBaHUA Iy —_ PucyHok K.1
CoOTBETCTBYIOLLEE BPEMSA pacLienneHns ey — PucyHok K.1
[MpurogHoCTbL ANA CUCTEM € )a30BbIM 3a3eMMIeHUeEM C — 4.3.2.1
MpenensHoe Bpemda HecpabateiBaHws npw 27, At —_ Mpunoxexue B
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OkoHyaHue mabnuus! K. 1

Ccbinka Ha |IEC 60417 MyHKT HacTosALWeEro

[MNepedeHb xapakTepUucTUK Cumeon wnn IEC 60617 cTanpapra
Bpemsa 3agepxkn ABOT unu ycTpoWMcTBa 3alUTbl OT TOKa S — B.5, nepevuc-
yTEYKM C NpefenbHblM BpemeHeM HecpabaTteianma 0,06 ¢ nexwe a), M.3.4
ABOT pgnsa wcnonb3oBaHMA TOMbKO € TpexdasHbiM — B.8.9.3
VICTOYHMKOM NUTaHWA
HomunHaneHoe aBTOMaTMYecKoe NoBTOPHOe cpabaTbiBaHue Lo —_ R.2.2

OT OCTAaTO4HOro TOKa

Xapakrepuctuka (He [ 21) Xapakrepuctuka I’ 4

tA
| IS —
IR
RC
tsd I
tg e
t;
|
|
|
IAn

RC — 710K yTeukw; GF — 3ambikaHuwe Ha 3emnio; LT — anuteneHasa sbigepxka; ST — KpaTKOBpeMeHHas Bbloepxka;
INST — MraoBeHHoe aencTaene
PucyHok K.1 — B3aanmocBsiab Mexgy CMMBONaMy U XapakTepucTUKamu pacuenieHums
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MuKoBLIA TOK, KA

500

100

10

1 10 100 200
OxupaeMbli TOK, KA (gecTeylollee 3HaYeHue)

PucyHok K.2 — LLlabnoH ansa xapakTepucTuK ToKa OTCEYKM N0 CpaBHEHWIO
c oxuaaembim Tokom oT 1 oo 200 kA
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MuKoBLIN TOK, KA

500
100
10
1

0,01 0,1 1 10 100 200

Oxmpaemblii TOK, KA (OeACTBYIOLLEe 3HaYeHne)

Pucyrok K.3 — LLlabnoH ana xapakTepucTUK TOKa OTCEYKM MO CPaBHEHWUIO
¢ oxvpaembiMm TokoM oT 0,01 go 200 KA
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CKBO3Han aHeprus, AZc
10°

108

107

10°

1 10 100 200
OxumpaemMblin TOK, KA (QEACTBYIOLWEE 3HAYEHNE)

PucyHok K.4 — LLlabnoH ona xapakTepucTUK CKBO3HOW aHEPriu
no CpaBHEHWIO C OXKnaaembiM Tokom oT 1 go 200 kA
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2
CkBO3Han aHeprus, Ac

108
10°
10*
10°
102

0,01 0,1 1 10 100 200

Oxunpaembli TOK, KA (OERCTBYIOLLEE 3HAYEHNE)

PucyHok K.5 — LLlabnoH onsa xapakTepucTUK CKBO3HOW SHEPTMKM NO CpaBHEHUIO
¢ oxkuaaembim Tokom ot 0,01 go 200 kA
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INMVKOBBLIW TOK, KA

A
Y,
500 —~
A B
(f
100
7
7 C—
A A
.y
/ //'
Ifl/ ~
/| /
10
Z
1
1 10 100 200

Oxunpaembli TOK, KA (QeicTeyloLlee 3HavYeHne)

A — OoXuaaemblil HECUMMETPUYHLIA MUKOBLIA TOK B YCNOBWUSX WCMbITAHUS COrMacHo
HacTosLWeMy cTaHaapTy; B — oxunaaeMbid CUMMETPUYHBIA MMKOBLIA ToK; C — TUNM4YHas
XapaKTepuCTUKa TOKa OTCEYKM

[MpumeHeHne wWabnoHoB M3roTOBUTENA AR COCTABMNEHUS rpachMKOB XapakTEPWMCTUK aBTOMaTU4ECKUX BbIKMOYa-
Tenewn obecneynt oblee npeacTaeneHuve, denawlee Honee NPocTon UHTepNpeTauuo noTpebutenem.

B cnyyae Toka oTceuyku pesynsTaT orpaHuYeHnsl Toka oTobpakaeTcsi ¢ NOMOLLLI0 CPaBHEHUA C PE3yNbTaTOM TOKA,
KOTOPbIA MOXKHO Bbino 6bl NponyckaTh (OXMAaeMbli TOK), ecriv Obl He Gbin YCTaHOBNEH aBTOMATUYECKUIA BhIKMNHOYaTENb.
CpaBHeHWe BLINOMHAKT C aCUMMETPUYHBIM (MYCKOBBLIM) TOKOM WUITU CUMMETPUYHBIM NMUKOBLIM TOKOM (CM. 2.3).

TuNW4Has KpUBasl He BKIMOYaET B cebs TpeboBaHWA cTaHgapTa AnA onpeaeneHHon opMel UMW 3HAYEHKUA KPUBOWN,
KOTOpble BYAyT OTNMYATLCHA COOTBETCTBEHHO OT KOHCTPYKLMN MPOAYKTa.

PucyHnok K.6 — lMpumep vcnonb3zoBaHns wabnora K.2
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CKBO3Has 3Heprus, AZc
10°

AZ

108

1 10 100 200
OxunpaemMsiin TOK, KA (QeACTByOLEE 3HAYEHWE)

A — CKBO3Has 3Heprusi NOMOBUHLI LMKNa 0Xuaaemoro Toka ¢ yactotoun 50 Iy,
B — TMNWYHaA XxapakTepucTyKa CKBO3HOW SHepruM Ans aBTOMaTUYeCcKoro BbiKnovaTens
Tna MCCB Toka 250 A npu HanpskeHum 400 B, yactote 50 'y

MpyMeHeHWe WabnoHOB M3roTOBMTENA 4N COCTABNEHNA rpadOMKOB XapakTepPUCTMK aBTOMaTUHECKUX BbIKNioHaTenen
obecneunt obLyee NnpeacTaBNeHue, NO3BONAKLEE YNIPOCTUTE NOHUMaHE MHAOPMALMK C YYEeTOM YPoBHS noTpebuTtenei.

B cny4ae CKBO3HOW 3Hepru pesynbTaT OrpaHMYeHUs Toka oTobpaxaeTcsi C MOMOLLBI0 CPaBHEHUS C IHepryen,
KOTOPYIO MOKHO BbIno Gkl NPONYCKaTh B NONOBWHE LMKNA CUMMETPUYHOIO OXKWMAAEMOro Toka, ecnu Bkl He Ebin ycTaHoBMNEH
aBTOMATUYECKUIA BbIKMYaTenb (cMm. 2.3).

TunuyHasa kpuBaa Ans aBToMaTudeckoro BoikmouyaTensa tuna MCCB 250 A He BkrtodaeT B cebs TpebosaHua
cTaHgapTa AnA onpefeneHHoW OopMbl MW 3HAYEHWS KPUBOW, KOTopble OyayT OTAM4YaTbCs COOTBETCTBEHHO OT
KOHCTPYKLMK NpogyKTa.

PucyHok K.7 — lMpumep Mcnonb3oBaHua wabnoHa K.4
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MpunoxeHue L
(obazaTtenbHoe)

ABTOMaTU4ecKMe BbIKNKOYarTenu, He COOTBETCTBYyHOLIKNE TpeaDBaHHﬂM
no 3alwuTe OT Neperpy3Kkn no TokKy

L.1 Obwwne nonoxeHun

HacToflwee npunoxeHne OTHOCUTCA K aBTOMAaTUYECKMM BbIKMIOMaTENAM, HE COOTBETCTBYOWMM TpeboBaHWaAM no
3aluTe OT NMeperpysku no TOKy, onpederneHHbIM B OCHOBHOW YaCcTW HacTOALWEero ctaHjapTta (ganee — BbIKNQYaTenu
CBl). OHM MOryT BbINONHATL pacuenfieHne ¢ NOMOLLbIO BCMOMOraTenbHOro YCTPOWCTBa, Hanpumep He3aBMCUMMOro pac-
Luenutensa wnu pacuenvtens MUHWManbHOro HanpsKeHws, U He oDecnevnBaloT 3aLUMTY CXeMbl, HO MOTYT OTKMHYMTLCH
MpW KOPOTKOM 3aMblKaHWK AN camo3aluTel. BeiknoyaTtenu CBl MMeroT YCnoBHYH HOMUHAMNBHYK MOLLHOCTE KOPOTKOMO
3aMblKaHWsA W MOryT BbiTe MCNOMb30BaHbLl ANs M30MALUMU M COAepXaTb AOMOMHUTENBHBIE NPUCMOCOBNEHUs, Tak1e Kak
BCMoMoOrarternbHble U aBapuiiHble BbIKMKYaTENN ANA KOHTPONS W/MNK AUCTaHUWOHHbIe OnepaTopckue nynbThl.

Beiknovatenn CBIl ABRATCA 4acTbio aBTOMaTWMYECKMX BbIKMOYaTenein, Ha OCHOBE 3KBMBANEHTHOro aBToOMaTu-
Yyeckoro Belknioyatens (cm. L.2.1), c NOMOLLbIO UCKITHOYEHWA pacLenuTenen MakcuMmansHoro Toka (knacc Y) unw pacuenu-
Tenen neperpy3ok (knacc X) (cm. L.3).

L.2 TepMuHbI U onpegeneHUn

B pononHeHwe kK TepMMHAM W ONpeaeneHusM B COOTBETCTBUUM C pa3genomM 2 NpUMEHSIOT CNeqyowme TEPMUHBL U1
onpeneneHus:

L.2.1 aKBUBaneHTHbIA aBTOMaTUYeCKUA BbIKNO4YaTenb (equivalent circuit-breaker): ABTOMaTtu4eCKUIn BbIKNIO-
YyaTernb, HA OCHOBE KOTOPOro nony4awT Beiknioyatens CBl, koTopbli npollen UcnbiTaHnus B COOTBETCTBUM C HACTOSLLMM
CTaHAapTOM U MMEET TaKoW XXe pasMep TUMOWCMONHEHUs, KakK 1 BeikniodaTens CBI.

L.2.2 ycTporcTBO 3aWMThl OT neperpyaku no Toky; OCPD (overcurrent protective device; OCPD). YcTpoiicTso,
npegHasHavYeHHoe Ans 3aluTel Beiknodatens CBl oT neperpy3ok nNo TOKY € MOMOLLLIO UX MPEepLIBAHUS WM BKNOYaoLee
B cebda 3awuTy OT neperpysok, He MeHee 3adppeKTUBHYO, YeM Takad 3aluMTa 3KBUBANEHTHOrO aBTOMAaTUYECKOro
BLIKMIOUATENSA, @ Talke 3HadveHue [/, (ANA aBTOMATUYECKOrO BLIKMHOYATENA) UMK OTKMOHAKWY0 cnocobHocTs (ans
npenoxpaHuTens), paBHbIE UNK BonbLUE 3TUX 3HAYEHWI 3KBUBAINEHTHOMO aBTOMATUYECKOro BLIKMHOYATENS.

MMpumeyvyaHne — YCTPOUCTBO 3alUMTbl OT Meperpy3kn no TOKYy MOXeT npeactaBnaTe CODOM 3KBUMBANEHTHbIN
aBTOMaTUYECKMI BbIKMOYaTENb.

L.3 Knaccudmkauyus

Beikntouwatenu CBI knaccudmumpyoT cnegyrowmnm obpasom:

- knacc X — €O BCTPOEHHbIMWU HeperynMpyeMbiMW pacLenuTensmmn KOPoTKOro 3aMblkaHUsi MTHOBEHHOTO AeiCTBKA
AnsA cobCcTBEHHOW 3aLUNThI;

- knacc Y — 6e3 BCTPOEHHbIX pacuenuTenei KOpPoTKOro 3amblKaHus.

L.4 HoMuHanbHbIe 3HAYeHUA

L.4.1 HoMuHanbHbIW TOK I,
HomuHaneHen Tok BeiknodaTens CBl He JormkeH Npesbilars HOMUHASBHBIA TOK 9KBYBAIEHTHOTO aBTOMaTHYECKO-
ro BbIKMOYaTens.

MpumeyaHue — HomMuHanbHbIA TOK BelkModaTensa CBl MoXHO conocTaBUTL C HOMUHAMNBHLIM TOKOM, COOTBET-
CTBYHOLUMM KaTeropumn ncnone3oBaHua AC-22 [cm. IEC 60947-1:2007/Wam. 2:2014 (npunoxeHne A)].

L.4.2 HoMuHanbHBbIN yCNOBHbIA TOK KOPOTKOrO 3amMbIKaHusA [ .

B cooTteeTtcTtBum c IEC 60947-1:2007/Wam. 2:2014 (nyHkT 4.3.6.4).

Boikniouyatens CBl MoxeT umeTb 3HadeHue ICC, Bonbllee NN paBHOE 3HAYEHWIO Icu 3KBWUBANEHTHOro aBToMaTu-
YecKoro BbIKN4YaTens.

L.5 Undopmauma o npoaykre
BeiknouwaTtens CBl gomkeH 6biTe MapKnMpoBaH B COOTBETCTBMM C 5.2 B 3aBUCUMOCTU OT NPUMEHEHUS, 38 UCKITIOYe-

HWEM TOro, YTO CUMBOI NPUrOAHOCTM ANA M30NALMM, ECNW 3TO NPUMEHUMO, JOMMKEH ObITh —/|— B3aMeH CUMBONaA,
yKazaHHOro BO BTOpPOM nognyHkTe 5.2, nepevvcnexne a). Kpome aToro, ero cregyet MapkMpoBare cnegylowmnm obpazom:
- ona 5.2, nepeyncnexHne a) — CMMBOIOM B COOTBETCTBUM C KNaccudukaumen:

CBI-X CBI-Y
- nnn
I=..
WM B 3aBUCUMOCTU OT NPUMEHEHNS,
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rae I; — ycraBka HOMWMHAaNLHOTO MrHOBEHHOMO TOKa KOPOTKOro 3aMbikaHuns (cm. 2.20);
- ana 5.2, nepeyucneHuve c), cnegytowve obosHaveHus:

- HOMUHATBHBIA YCMNOBHBIA TOK KOPOTKOTO 3aMbIKaHns /
- CNK YKas3aHo, YCTPOWCTBO 3aLUThl OT NEPEFPY3KU MO TOKY.

Heobxogumo cobniogarts MHCTPYKUMKM M3TOTOBUTENS B OTHOLLEHWK Toro, YTo BhikntoyaTenu CBIl He obecnevneator

3aLUWTY OT NEPErpyskn Mo TOKY.

L.6 KoHCTpyKTUBHbIE U (pYHKLMOHaNbHbIe TpeboBaHUA

Brikntoyatens CBI, n3BneyYeHHbIN U3 3KBMBANEHTHOrO aBTOMaTUYECKOro Belkn4vatens (cm. L.2.1), cooTBeTcTBYET
NPUMEHAEMbIM KOHCTPYKTUBHBIM WU (DYHKLMOHASbHLIM TpeboBaHMaM Mo pasgeny 7, 3a UcknoyeHuem 7.2.1.2.4.

MpumeyaHune — Kpome atoro, Belknioyatens CBl moxeT yaooeneteopaTe TpebosaHusam |IEC 60947-3 n umetb
COOTBETCTBYHIOLLYHO MapKUPOBKY.

L.7 UcnbiTaHus

L.7.1 O6Owme nonoxeHus

L.7.1.1 Beikntouyartens knacca X

Mo cneundmkauun TpebyeTca yCTPONCTBO 3aLUMUTLI OT NEPErpy3ky no ToKy.
Cnyyain 1:

.. = I, 9KBUBANEHTHOTO ABTOMATUYECKOTO BLIKMIOYATENS.
[ononHuTeneHble NCNbITaHUA He TpebyroTcs.

MpumeyaHue— YkazaHHbIM YCTPOWCTBOM 3aLLUTLI OT NMEPErPY3KK MO TOKY MOXKET ObITh:

- 9KBMBaNEHTHbIN aBTOMaTUYECKNA BbikMoYaTenb (cm. L.2.1);

- OpYyroit aBToMaTUYeCKUIA Bblkno4yaTens (cm. L.2.2);

- NpedoXpaHuTeNnb C YCMOBHbIM MNMAaBAWMM TOKOM, MEHbLUMM WA paBHbIM YCMOBHOMY TOKY pacuenneHusi
3KBMBANEHTHOrO aBTOMAaTU4eCKOro BLIKMIOYATensd, W C OTKIKYalLWed cnocobHOCTbo, Gonblied vnu pasHon /.
Bblkno4aTens CBI.

Cnyyan 2:

I . > I, 3KBMBANEHTHOrO aBTOMaTUYECKOTO BbIKMKYaTens.

McnblTaHua cnegyeT npoBoauTb B cooTBeTcTBMM ¢ L.7.2.1 n L.7.2.2 c ykasaHHbIM YCTPOWCTBOM 3allWTbl OT
MEepErpyaku Mo ToKy.

3TO NpUMEHSIETCS, Koraa:

- YKa3aHHbIM YCTPOWCTBOM 3aLlUThl OT Neperpysku rno ToKy ABMAETCH aBTOMaTUYECKWIA BLIKIKOYATENL C TAKUM Xe
paaMepomM TUNOWCMOMNHEHUS, Kak 1 BKBUBANEHTHLI aBTOMaTUYECKUIA BbIKIKOYATENb, U CO 3HadYeHneM [ = [, BblKMoua-
Tensa CBI,

unu

- YKa3aHHbIM YCTPOWCTBOM 3allUMTbl OT NEeperpy3ku no TOKY SBMNSETCA NpefoXpPaHUTENb C YCIOBHLbIM MMaBALUUM
TOKOM, MEHbLUMM UMW PaBHBIM YCMOBHOMY TOKY pacuenneHus 3KBUBANEHTHOro aBTOMaTUYECKOro BbIKMHYaTens, U ¢
OTKMioYatLwel cnocobHocTso, Gonblen unu pasHon /. seikiodatens CBI

L.7.1.2 Beikntouyatens CBl knacca Y

VcnbiTaHus He TpebyroTest, ECNi BLINOMHEHO OOHO U3 CNEAYIOLWNX ABYX YCMOBWIA:

-ycrnosve 1 — [ </ 9KBUBANEHTHOrO ABTOMATUYECKOrO BLIKNK4ATENS;

- ycrnosue 2 — /. € MakCUMansHoW YCTaBKM HOMUHAMBHOMO MIHOBEHHOTO TOKA KOPOTKOMO 3aMblKaHNS 9KBUBANEeHT-
HOro aBTOMaTUYECKOrO BhIKIKYaTeNs.

Ecnu HWM 04HO M3 3TUX YCIOBWIA HE BLIMOMHEHO, TPEDYIOTCA HUKENPUBEOEHHbIE NCTLITAHNS.

Cnyyan 1:

MaroToBuTENEM YKa3aHO YCTPOWCTBO 3aLUMTLI OT NEPErpPy3KM MO TOKY.

McnblTaHusa cnegyeT NnpoBoauTe B cootBeTcTBUM ¢ L.7.2.1 n L.7.2.2.

Cnyyan 2:

YCTPOMCTBO 3aLUMThl OT NEPErpy3KM NO TOKY HE yKasaHo.

WMcnelTaHus cnegyet NpoBoauTb B cooTBeTcTBUM ¢ L.7.2.1 m L.7.2.3.

L.7.2 WcnbiTaHWA HOMUHANBHOTO YCNOBHOTO TOKA NPU KOPOTKOM 3aMbIKaHUK

L.7.2.1 OOwume nonoxeHns

L.7.2.1.1 MNMpumeHUMOCTb

3TK MCMbITaHMA criegyeT NPoBOOWTL, Korga aTo Tpebyetca no L.7.1.1, cnyyan 2, unu no L.7.1.2, cnyyai 1 unm
cny4aii 2, B 3aBUCMMOCTH OT MPUMEHEHUS.

Ons eoiknioyatenen CBI, vwmelowmx BapuaHTbl C pasnUYHbIM KOMWYECTBOM MOMKOCOB, WCMLITAHWA cregyet
NpOBOAUTL Ha KaX4OM BapuaHTe.

L.7.2.1.2 YcnoBua ucnebiTaHui

B cootBetcTBUU C 8.3.2.6.
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McnbiTaTenebHas Lens OOMmkKHA COOTBETCTBOBATL NMPUMBELAEHHON Ha pUcyHke A.4, MpU 3TOM YCTPOWUCTBO 3aLLMThl OT
kopoTKkoro 3amblkaHua (SCPD) sameHAlT yCTPOWNCTBOM 3aLWKUThl OT Neperpyskn no toky. Ecnu ycTpoicTBoM 3alimThl OT
Neperpy3kn no TOKy ABNSETCA aBTOMATUYECKUIA BbIKMOYATENL C PENYNUMPYEMBIMU YCTAaBKAMU MaKCUMAanbHOrO TOKa, OHU
OOMKHbI ObITE YCTAHOBMEHBI HA MAKCUMYM.

Ecnu ycTponcTBO 3almThl OT NEPErPY3KM NO TOKY COCTOUT M3 KOMMMEKTa NPefoXpaHUTENEN, Kaxaoe UCMbiTaHue
crnegyeT BbIMOMHATL C MCNONb30BaHNEM KOMMIEKTa HOBbIX NPeaoXpaHTenei.

Ecnu npymeHumMo, coeiMHUTENbHbIE Kabenn 4oMmKHbl BbITb NOOKMHOYEHbI corfacHo ykazaHuam 8.3.2.6.4, 3a ucknio-
YeHWeM TOro, YTO ECfi YCTPOWCTBOM 3aLUUThl OT MEeperpy3ky rno TOKY SABNAETCA aBTOMaTUYECKWUIA BbIKNoYaTeNb, Kabensb,
CBfA3@aHHLIA C aBTOMATMYECKUM BbiKNoYaTeneM, no scen anvHe (0,75 m) moxeT BbITh pasmeLleH Ha CTOPOHE NUTaHwusa
[cm. pucyHok A.4 (npunoxeHue A)].

L.7.2.1.3 lNoBeaeHWe BO BpEMS UCMbITAHMUIA

B cooTBeTcTBMM C 8.3.2.6.5.

L.7.2.2 TMpwn Hann4mK cneyndukaym yCTPOMNCTBA 3alUUThl OT Neperpy3kM rno ToKy

L.7.2.2.1 Lumkn ueneitaHun

Livkn neneitaHuin BkNovaeT B cebsa cnegytolwme UenbliTaHus:

WcneitaHune MyHkT
Mpoeepka 1, L.7.222
[MpoBepka anekTpU4eCcKon NPOYHOCTU U30MALMN L7223

L.7.2.2.2 Mposepka [,
McneiTanne cneayeT NPOBOAUTL C OXMOaeMbIM TOKOM, paBHbIM /. Belkntodatensa CBI.
Kaxknoe mcnbiTaHue JOMKHO COCTOATh M3 NocneaoBaTensHOCTU AeUCTBUNA

O —t—CO,

B cooTBeTcTBMM C 8.3.5.3 ¢ BeinonHeHuem aencteua CO npu 3amkHyTOM BeikniovaTene CBI.

Mocne kaxporo gencteusg Bolknoyatens CBl HeobxoaMmo 3aMKHYTE M pa30MKHYTh BPYYHYH TpU pasa.

L.7.2.2.3 TpoBepka aneKkTpM4ecKon NPOYHOCTI M30NSALMA

[Mocne ucnbiTadma no L.7.2.2.2 cnegyeT BbINOMHWTE MPOBEPKY 3MeKTPMYECKOW MPOYHOCTM U30MSLMM B COOTBETCT-
Buu € 8.3.5.4.

L.7.2.3 Tpu oTcyTcTBUKM OnpeaerieHHbIX TpeboBaHWi K YCTPOWCTBY 3allUThl OT NEeperpyskun no ToKy

L.7.2.3.1 Uumkn ucneitaHun

Livkn vcneiTanvid BknoyaeT B cebs cnegyrowme NenbiTaHus:

WcnbiTaHne MyHkT
Mpoeepka 1, L.7.2.3.2
[MpoBepka aNekTpU4ecKon NPOYHOCTU N30NALNA L:7.2:3.3

L.7.2.3.2 TNposepka I .
McnbiTanue crneayeT NpoBoAUTL C OXKMOAeMbIM TOKOM, paBHbiM /. Belknodatensa CBIL
Kaxknoe mcnbiTaHue JOMKHO COCTOATh M3 NocneaoBaTensHOCTU AeUCTBUIN

O0—t—CO

B cooTBeTcTBMM € 8.3.5.3 ¢ BoinonHeHnem aenctemna CO npu 3amkHyTOM BeikniodaTene CBI.

Bo Bpems ncnbiTaHnsa Tok HeobXxo4nMo NOAAEPXKUBATL B TEHEHNE TPEX LIMKIOB W 3aTEM BbIMOMHATL OTCOEAMHEHMNE
OT MCTOYHUKA NMUTaHUSA.

[Nocne kaxgoro gencTens Belknodatens CBl HeobBXoaAMMO 3aMKHYTh M PA30OMKHYTb BPYYHYKO TpK pasa.

L.7.2.3.3 lMpoBepka AU3NEKTPUYECKOW NPOYHOCTIH N30NALMK

[Mocne wcnbitanms no L.7.2.3.2 cnepyeT BLINOMNHWTL MPOBEPKY OW3NEKTPUYECKOW MNPOYHOCTW M30MAuuK B
cooTBeTcTBUM C 8.3.5.4.
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MpunoxeHune M
(obsAzaTensHoe)

MoAaynbHble YCTPOMCTBA 3alUThI OT TOKa yTeuku (6e3 BCTPOEHHOIO YCTPOMCTBA TOKA YTeUKM)

M.1 OBwme nonoxeHus

M.1.1 O6bnacTb npumeHeHUs

[nsi HacToAWEero NpUnoXeHUss NPUMEHSIIOT MONOXEHWA, ONpedeneHHble B npunoxeHun B, c cormacoBaHuem,
W3MEHEHWEM UMW OONONHEHWEM NpunoxeHnsa B k o6opyaoeaHnio, B KOTOPOM CEHCOPHbLIE 3MIEMEHTEI CYUTBIBAHWA TOKA
n/unn ycTpoicTBo 06paboTkM OaHHbLIX CMOHTUPOBaHbLI OTAENBHO OT YCTPOWCTBA OTKIMHYEHUA TOKA.

B HacTosALEeM NPUNOXEHUM TEPMUH «aBTOMaTUYEeCKMIA BbIKMNoYaTeNb OCTaTouHOro Toka» (ABOT), ncnonbayemeslil B
npvnoxeHun B (cm. B.2.3.1), 3ameHeH TepMUHOM «MOYNbHOE YCTPOWMCTBO 3alUWThl OT ToKa yTedkn» (cm. M.2.2.1).

Mpu HeobxoouMOCTW, NPUBEAEHA CChINKA HA COOTBETCTBYIOLMIA MYHKT NpUNoxeHus B, B Apyrux crnydasx — Ha
COOTBETCTBYHLMIA NYHKT OCHOBHOW YaCTW HAcTOSALWEro ctaHgapTa unu, ecnu npuMmedmmo, |IEC 60947-1.

B HacToALEM NPUINOXKEHWN COOEPHKATCA TAKKE AONOMHUTENBHbIE ONPEAENEHUA U XapaKTEPUCTUKN, HE BKITIOYEHHbIE
B NMpunoxeHue B, HanpyMmep MogynbHble YCTPOWCTBA 3alynThl OT TOKA YTe4kM «Tuna B» (B KOHTEKCTE MOCTOAHHOIO TOKa
YyTe4YKU) ¢ HeoBXoaAUMBLIMK TPEOOBAHUAMMW U UCMLITAHUAMM.

Tak kak obopyZoBaHWe, OMUCLIBAEMOE B HACTOALLEM NPUMNOXKEHUW, HE BKITIOYaeT B ceba YCTPOMCTBO OTKIHOHYEHWA
TOKA, HEKOTOpPLIE YCMNOBHLIE hpaskl, UCNONb3yEMbIE B NPUNOXeHUM B, agantTupoBaHbl cooTBETCTBYOLWMM 0Bpa3som, Ha-
npuMep: «MOMOXKEeHe BKIKYEHWUA» 3aMEHEHO «YCNOBUEM FOTOBHOCTUY, YTO 03HAYAET «TOTOBHOCTL K paboTex.

M.1.2 O6nacTb npuMeHeHUs

HacToslee npunoxeHvue NPUMEHAETCA K YCTPOUCTBaMm, cpabaTbiBalolwMM Nof OeNCTBUEM TOKa YTEYKK, KOTOpble
He BKNoYaloT B ceba yCTPOMCTBO OTKMIOYEHUS ToKa (Aanee — MOAyrbHble YCTPOMCTBA 3alUMThl OT ToKa yTedku). [hae-
HelM 0Opa3oM OHW NMpedHa3HayeHbl ANA UCMOMb30BaHUS B COEAMHEHUW C aBTOMATUYECKMMUM BLIKMIOYATENAMW COrMacHo
TpeboBaHWAM HACTOALLErO CTaHdapTa.

M punMeyaHune — OHu MoryT ObITh TaKKe 3aABMNEHbI Kak COOTBETCTBYOLWKME ONA UCNOMb30BaHWA B COeQUHEHNU
C Apyrummn YCTpDﬁCTBaMVI OTKMK4YeHNA TOKa.

MD,EI,yHbeIe yCTpOﬁCTBa 3alNTBl OT TOKa YTEYKM MOryTt BbITh beHKLI,I/IOHaJ'IbHO Kak 3aBuCALLMMKW, TaK U He
3aBNCALLMMK OT UCTOYHMKA HanpAXeHnA.

|_|,EJ'I b AaHHOIO NpUNoOXXeHWA COCTOUT B onpeaeneHnn cneynanbHbIX TpeﬁOBaHMI;I, KOTOPbIM O0MKHO COOTBETCTBOBATL
MoOynbHoe yCTpDﬁCTBO 3alUTEl OT TOKa yTe4KK.

M.2 TepMuHbI M onpegeneHns

B cooTBeTCTBUM C OnpeaeneHnsamMu, NpMBegeHHeIMU B NPUMoXeHnn B.

[ns HacToAWEro NpUNoOXeHUa NPUMEHSIIOT cneayowme AoNONHUTENBHBIE ONpeaeneHns.

M.2.1 OnpepgeneHuns, oTHOCALLMECA K MUTAHUIO MOOYNLHOMO YCTPOWCTBA 3alUTh] OT TOKa YTeYKH

M.2.1.1 ncrouHuk HanpsxxeHus (voltage source): McTovHuK, npegHasHadeHHbIn Ang obecnevyeHna BO3AENCTBY-
toLWe BeNnYMHbl, KOTOPbIN MOXET COCTOSATb!

- U3 HaNPSKEHUA NUHUNK;

- APYroro HanpseKeHUs, KpOMe HanpsiXXeHWs MUHUK.

M.2.2 OnpegeneHnsa, OTHOCALUMECA K OWCTBMO M (PYHKUMAM MOOYNbLHOMO YCTPOWCTBA 3aWMTbl OT
nepemMeHHOro Toka

M.2.2.1 MmogynbHoOe YCTPOUCTBO 3alWuUThl oT Toka yTeuku; MRCD (modular residual current device; MRCD):
YCTPONCTBO UMK cCOoeAMHEHWE YCTPOWCTB, BKMKOYaOWMX B ceba CEHCOPHbIE 3MEMEHTLI CHUTLIBAHWUA TOKA, WU YCTPOWCTBO
06paboTkM AaHHbIX, pa3paboTaHHoe Ans 0BHapPYKeHWA W OLEHKW TOoKa YTeYKW M ANs KOHTPONSA pa3sMblKaHWA KOHTaKToB
YCTPOWCTBa OTKMHYEHUS TOKA.

M.2.2.2 Bpemsa cpabaTbiBaHMs

M.2.2.2.1 Bpem#s cpabaTbiBaHUA MOAYINbLHOrO YCTPOMCTEA 3alUThI OT TOKa yTeuku (operating time of MRCD):
Bpems, koTopoe npoxoguTt Mexgy MOMEHTOM, KOr4a BHe3anHo npumeHseTcs paboymin TOK yTeyku, 1 MOMEHTOM, Korga
BbIXOZ MOOYMNBLHOMO YCTPOWCTBA 3alUThl OT TOKA YTEYKM U3MEHSET TEeKyLLee COCTosHME.

M.2.2.2.2 oGwee Bpemna cpabaTbiBaHWA MOAYNbLHOIO YCTPONCTBA 3alMThl OT TOKA YTEYKM U COegUHEeHHoe
YCTPOUCTBO OTKNIOYEHUA ToKa (KomGuHuporaHHoe Bpems) (total operating time of an MRCD and associated cur-
rent breaking device/combination time): Bpems, koTopoe npoxoauT Mexay MOMEHTOM, KOr4a BHE3anHo NpUMeHsieTcs
paboymii TOK yTEYKM, 1 MOMEHTOM ralleHuns Ayri COegUHEeHHOro YCTPOWNCTBA OTKIMIOHEeHMS ToKa.

M.2.2.2.3 npegensHoe BpemAa HecpabatbiBaHua (limiting non-operating time): MakcumaneHas BbiAepXKKa, BO
BpPeMs KOTOPOW TOK YTeYKW BbILLE HOMWHANbLHOro Hepabo4ero Toka yTe4uku MOXeT MPUMEHATECH K MOZYbHOMY YCTPOMCTBY
3alMTEI OT TOKa yTeuku Bes ero npveeaeHus B coctoaHue cpabaTelBaHus.

M.2.3 ycnoBHbIA TOK YTeYKM B YCNOBUAX KOPOTKOro samblkaHuA (conditional residual short-circuit current):
Oxugaemblid ToK yTeuku, kotopeld CBR, 3aliulleHHbIR yKazaHHBIM 3allUTHEIM YCTPOWUCTBOM OT KOPOTKOMO 3aMblKaHWUs,
MOXET YAOBMNETBOPUTENBHO BbiAEpKaTb obLLee Bpemsa paboTbl 3TOr0 YCTPOWCTBa B ONPEAENeHHbIX YCIOBUSIX.
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M.2.4 KkpaTKOBpeMeHHO AonycTUMbIW TOK yTedku (residual short-time withstand current): Tok yTeukun, KoTopbli
B 3aMKHyTOM cocToaHun CBR moxeT BbigepaTb B TeYeHWe ONpeferieHHOro KOPOTKOro BpeMeHW NMpU onpeaeneHHbIX
YCNOBUAX.

M.3 Knaccudomkaumsa

M.3.1 Knaccudmkaumna B cOOTBeTCTBUM C KOHhUrypaLuel OCHOBHbIX MPOBOAOB

M.3.1.1 TepmuHaneHbI TN. MogynsHOE YCTPOMCTBO C BXOAALWMMU U BbIXOAALWWMY BIBOOEMW 1 CO BCTPOEHHBIMUN
OCHOBHbIMMK NPOBOAAMM

M.3.1.2 Tun ckBO3HbIX NPOBOAOB

M.3.1.2.1 MogynbHOe yCTPOWCTBO 3aLUMThl OT TOKa yTeukun, o6beguHaoLLee B cebe cEHCOPHLIN 3NeMeHT U yCTPOW-
cTBO 06paboTkmM AaHHbIX.

M.3.1.2.2 MogynbHOe yCTPOMCTBO 3aLlMThl OT TOKa YTEYKU C YCTAHOBMNEHHBIM OTAENBHO CEHCOPHBIM 3MIEMEHTOM U
YCTPOMCTBOM 06paboTkun AaHHLIX.

M.3.2 Knaccuchmkauma B COOTBETCTBUM C METOAOM (PYHKLUMOHUPOBaHUA

M.3.2.1 MogynbHOe yCTPOMCTBO 3alUMThl OT TOKa yTe4vkn 6e3 NCToYHMKA HanpsbkeHnsa (cm. M.2.1.1)

M.3.2.2 MogynbHOe yCTPOWCTBO 3alUMThl OT TOKA YTEYKW C NCTOYHMKOM HanpsayKeHns

M.3.2.2.1 C aBTomaTudeckum cpabaTbiBaHuem B cnydyae c6osa UCTOYHMKA NMUTAHUA.

M.3.2.2.2 be3s aBtomaTudeckoro cpabaTtbiBaHvs nocrie cbofa WCTOMHMKA HanpsXeHus, HO C BO3MOXHOCTbIO
cpabaTbiBaHWA, Kak B Crydae KOpPOTKOro 3aMblKaHUs TOKa YTeYKM.

M.3.3 Knaccudmkauma B COOTBETCTBMM C BO3MOXHOCTLIO PErynMpoBKU paboyero ToKa yTe4ku

B cooTBeTcTBUM C B.3.2.

M.3.4 Knaccudmkauuna B COOTBETCTBUM C 3aePHKOW BpeMeHM (hyHKLMK 3aLlUThI OT TOKa YTEeUKH

B cootBeTcTBUM ¢ B.3.3.

M.3.5 Knaccudmkauma B COOTBETCTBUM C NOBe4eHWEeM NMpu HaNnU4MM COCTaBMNAIOLEN NOCTOAHHOIO TOKa

M.3.5.1 MogynbHOe yCTPOMCTBO 3alUMThl OT ToKa yTeukn Tuna AC (cm. M.4.2.2.1).

M.3.5.2 MogyneHOe yCTPOMCTBO 3alUMThl OT TOKa yTeukn tuna A (cm. M.4.2.2.2).

M.3.5.3 MogynbHOe YyCTPOMCTBO 3alUMThl OT ToKa yTeukn Tuna B (cm. M.4.2.2.3).

M.4 XapakTepMCTUKM MOOYINLHOrO YCTPOUCTBA 3allMUThl OT TOKA YTE4YKKU

M.4.1 OBwme xapakTepUCTUKN

M.4.1.1 XapaKkTepucT1Ku KOHTPONUPYEMOR Lenm

M.4.1.1.1 Ornana3oH HOMUHANbHOW YacToThl

[vana3zoH 3Ha4YeHU YacTOThl KOHTPONMUPYEMOW Lienu, C KOTOpoi pa3paboTaHo MOAYNEHOE YCTPOWCTRO 3aLLUUThl OT
TOKa YTEYKU WU NPpU KOTOPOW OH NPaBUIbsHO OYHKLUMOHWPYET B 3aaHHbLIX YCNOBUSX.

M.4.1.1.2 HomuHansHoe HanpsskeHue U,

3HayeHWe HanpsKeHWs, YCTaHOBMEHHOE ANA MOAYNEHOIO YCTPOWCTBA 3aLUUTEI OT TOKA YTEYKU U3rOTOBUTENEM.

M.4.1.1.3 HomunHanbHbIA TOK /|

M.4.1.1.3.1 TepMuHaneHblA TMN

B cooTtBeTcTBUM C 4.3.3.3.

M.4.1.1.3.2 Tun ckBO3HbLIX NPOBOACE

3HayeHVe ToKa, YCTaHOBMEHHOE M3rOTOBMTENEM ANA MOAYNBHOMO YCTPOWCTBA 3aLUMThI OT TOKA yTe4kM U oboaHa-
YeHHoe B cooTBeTcTBUM ¢ Tabnuuen M.1, nepeuncneHue g), KOTOpoe MOAYMbLHOE YCTPOMUCTBO 3ALUTLI OT TOKa YTEYKU
MOXET OTCNeXnBaTb B HENPEPLIBHOM peXMMe B 3aaHHbIX ycrnosuax (cm. M.8.6).

M.4.1.1.4 HomuHanbHoe HanpsbkeHve usonauum U,

HanpspkeHwe, ycTaHOBNEHHOE M3rOTOBUTENEM, KOTOPOE UCMONBL30BaHO MPU NPOBEAEHWUWN UCMBITAHWA 3NEKTPUYECKOI
MPOYHOCTU M30NALMM U KOTOPOE YYUTLIBAET PACCTOSHUA YTEYKM MOLYSBbHOTO YCTPOWCTBA 3aluUThbl OT TOKa YTEYKM B
OTHOLUEHUW KOHTPONMPYEMOWA LIenu.

M.4.1.1.5 HomunHanbHoe UMNYNbLCHOE BblAEPKUBAEMOE HAMNPSKEHUE Uimp

[TMKOBOE 3HAYEHWME UMMNYIBCHOTO HANPSAXEHUH, KOTOPOE MOMXKET BbiAEDKMBATL MOLYNBHOE YCTPOWCTBO 3aLLMThl OT
ToKa yTe4kn 6e3 cboeB 1 Ha KOTOPOM OCHOBaHbI 3HAYEHWS 3330P0B B OTHOLUEHWW KOHTPONMPYEMOW Lienu.

M.4.1.2 XapakTepuCTVKKN MCTOYHMKA HanpsKeHMs MOA4YNbHbIX YCTPONCTB 3alWnThl OT TOKa YTEYKM

M.4.1.2.1 HomuHanbHble 3HAa4eHMA UCTOYHIKA HANPSHKeHMA MOLYMEHBIX YCTPOWCTE 3aLUUTEI OT TOKa yTeukn U

3HaYeHNA UCTOYHMKA HANPSXKEHUS, HA KOTOPLIX OCHOBaHbI paboune yHKLMN MOOYNBHOMO YCTPOWCTBA 3alUMThl OT
TOKa YTEYKN.

M.4.1.2.2 HomuHanbHbIE 3HAYEHUA YACTOT UCTOYHMKA HAMNPsKeHUA MOAYTNBHBIX YCTPOWCTB 3aLLMThI OT TOKa YTEeYKN

3HauYeHNa 4acTOT MCTOMHMKA HAMPSKEHUs, HA KOTOpbIX OCHOBaHbl pabouve dyHKUMUM MOOYNbHOIO YCTPOWCTBA
3aLLMThl OT TOKa YTEYKN.

M.4.1.2.3 HomuHanbHoe HanpsbkeHne usonsauum U,

B cooTteetcTBum c IEC 60947-1:2007 (4.3.1.2).

M.4.1.2.4 HomuHanbHoOE UMNYMNbCHOE BblAEPKUBAEMOE HaNpsKeHue Uimp

B cooTtBeTcTBUM C IEC 60947-1:2007 (4.3.1.3).
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MpuMmeyaHne — B cnyyae yCTAHOBMEHHOrO WMCTOYHMKa NUTaHWA TpeboBaHWE MPUMEHSIOT K BXOAALLMM
coeanHeHWnAM.

M.4.1.3 XapakTepuCTUKK BCNOMOraTenbHbIX KOHTaKTOB

B cooTteetcTBum ¢ IEC 60947-1:2007 (4.6).

M.4.2 XapakTepMCTUKMW MOAYIbHbIX YCTPOWCTBE 3allMThbl OT TOKa YTeYKW, OTHOCALMECA K UX (DYHKUUM
3aLlMTbI OT TOKa YTEYKH

M.4.2.1 OBwume nonoKeHus

CornacHo ¢ B.4.2.4 ¢ 3amMeHON NMOHATUA «BPEMS HEBKITIOYEHWUSI» MOHATUMEM «BpemsA HecpabaTbiBaHusA» W CO
cnegyowmnMmn A0NONHEHUAMM:

MakcumarnesHble 3HAYEeHWs BPEMEHW cpabaTtbiBaHWs MOAYNbHOrO YCTPOWCTBA 3allUMThl OT TOKa YTEYKU OOMKHBI
ObiTb yKasaHbl U3TOTOBUTENEM [MNA 3HAYEHWI TOKA YTeYKW, pashbix [, . 2/, . 51, (unn 0,25 A gna /,, < 30 mA), 10/,
(unn 0,5 A ana I, , < 30 MA).

MakcumansHoe KOMBUHMPOBAHHOE BpeMS [OIMKHO COOTBETCTBOBATL NpuBedeHHOMY B Tabnuue B.1 ona mogyne-
HOro YCTPOWCTBA 3alMThl OT ToKa yTevkn 6e3 BpemMeHu 3adepxki U B Tabnuue B.2 ons MogynbHOro ycTponcTea 3aluThl
OT TOKa YTEYKU CO BPEMEHEM 3a0EPXKKWN C NpedernbHbIM BpemeHeM HecpabaTeieanus 0,06 c.

MoaynbHble YCTPOWCTBA 3alUMThl OT TOKA YTe4KM co 3HadeHuem [, < 30 MA JomkHbl MMeTb Tun 6e3 3anepKkn
BpemeHu. OHM JOIPKHbI ObITh MCNOMNbL30BaHbLI TOMBKO CO CNeundUUMpPoBaHHbIM YCTPOMCTBOM OTKIMIOYEHUS TOKA.

M.4.2.2 Pabouyve xapakTepuCcTUKK B Cry4ae TOKa YTEeYKU C COCTaBMALLEn

M.4.2.2.1 MogyneHOe YyCTPOWCTBO 3alUMThl OT TOKa yTeukn Tuna AC

B cootBeTtcTBUM Cc B.4.4.1.

M.4.2.2.2 MogyneHoe yCTPONCTBO 3alUMThl OT TOKa yTeudku Thuna A

B cooTtBeTcTBUM C B.4.4.2.

M.4.2.2.3 MogyneHoe yCTPONCTBO 3alUMTEI OT TOKa yTeuku Tuna B

MoaynbHOe yCTPOWCTBO 3aLLMThI OT TOKa YTe4KM, cpabaTbiBaHWe KOToporo obecneyveaeTca:

- ANsi CMHYCOUAanbHbBIX NEPEMEHHBIX TOKOB YTEYKHU;

- NYNbCUPYHLLIMX NOCTOAHHBIX TOKOB YTEYKY,

- NMYNbCUPYHLLMX NMOCTOAHHBIX TOKOB YTEYKM, HA KOTOPLIE HAKNaAbIBAETCH CrMaXXeHHbIM NOCTOSAHHBLIN TOK 6 MA;

- TOKOB YTEYKW, KOTOPLIE MOTYT BO3HUKATL B LENAX BLINPAMINEHUSA, T. €.

- oaAHoda3Hoe coeMHEeHWEe C eMKOCTHOW Harpy3koW, co3fatollein CrnaXeHHbIn NOCTOAHHbLIW TOK,

- OBYXMMMYNbCHOE MOCTOBOE Mexayha3Hoe coeqUHEHNE,

- TPEXMMMNYNbLCHOE COeAWHEHWE TuWna «3Be3ga» WNW LIEeCTUMMIMYNbCHOE MOCTOBOE COeOWHEHWE, C KOHTPONEM
azosoro yrna unv 6e3 Hero He3aBUMCUMO OT MOMSAPHOCTW, NMBO C BHE3AMHBIM MPUNOXEHWEM, NMMBO C MeOneHHbIM
YBENUYEHMEM.

M.4.3 MNMoBegeHWe B yCNOBUAX KOPOTKOro 3aMbIKaHUA

M.4.3.1 HOMMHaNbHbIN YCNOBHBIA TOK KOPOTKOTO 3aMblkaHus [

B cootBetcTBum c |IEC 60947-1:2007/Uam. 2:2014 (4.3.6.4).

M.4.3.2 HoMUHanNBHbIA YCNOBHBIA TOK YTEYKM KOPOTKOrO 3aMblkaHus /1, .

B cootBetcTBum c IEC 60947-1:2007/Uam. 2:2014 (4.3.6.4).

M.4.3.3 HomMuHanbHbI KpaTKOBPEMEHHO OOMYCTUMbIA TOK [,

B cootBeTtcTBuM ¢ |EC 60947-1:2007/W13m. 2:2014 (4.3.6.1).

M.4.3.4 TIMKOBbIA JONYCTUMBIA TOK

B cootBeTcTBMmM ¢ IEC 60947-1:2007 (2.5.28) ons nepBMYHON LEni MOAyNbHOMO YCTPOMCTBA 3aLUMTEI OT TOKa YTEYKN.

M.4.3.5 HomuHanbHbIi KpaTKOBPEMEHHO AOMYCTUMbIA TOK yTeqkn 1,

HoMWHanbHEIA KpaTKOBPeMEHHO OOMNyCTMMBIA TOK yTeuyku obopyaoBaHWMAa npeacTaensaeTr cobol 3HadeHue
KpaTKOBPEMEHHO [OMYCTMMOrO TOKa YTEYKW, YCTAHOBMEHHOro Ansi 060pyaoBaHWsl, KOTOPOE W3roTOBUTENb MOXET
nepeHocuTb Be3 NoOBpeXaeHUs B YCNOBUAX MCMbITAHWA, ONPeAEnNeHHbIX B HACTOSALLEM CTaHaapTe.

M.4.4 MNMpegnoyTuTensHbIe U NpegenbHble 3HAYeHUA

M.4.4.1 TpeanoyTUTENbHbLIE 3HAaYEHWMA HOMUHANLHOTO paboYero Toka yTeuku [,

B cootBeTcTBUM € B.4.2.1.

M.4.4.2 MuHnmanbHoe sHa4YeHUe HOMUHaNLHOro Hepabodero Toka yTeukn I,

B cootBeTcTBUM € B.4.2.3.

M.4.4.3 TpepenbHoe 3HavyeHWe Hepaboyero MakcMManbHOro ToKa B Crnyyae 04Hoa3HoM Harpy3k B MHOTOha3HoN
uenm

B cootBetcTBuK ¢ B.4.2.4.

M.4.4.4 TpeaonoyTUTENbHbIE 3HAYEHNA HOMUHAMNBHOIO HANPSKEHWA MCTOYHWKE HAaNPHKeHWA MOAY NbHbIX YCTPOWCTB
3aLMTLI OT TOKa YTEYKN

B cootBetcTBUM C 4.5.1.

M.5 Wncpopmauus o npogykte
MoaynbHoe YCTPOMCTBO 3alUMThl OT TOKA YTEUKM, YCTPOUCTBO 0BpaboTKM AaHHBIX UMW CEHOPHLIN 3NeMeHT B 3a-
BUCUMOCTM OT UX MPUMEHEHWNS JOMKHbI COMPOBOXAATECH MHPOPMALMOHHEIMI AaHHBIMK, MPUBEAEHHbIMW B Tabnuue M. 1.
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Tabnuua M.1— VHpopmaLWOHHbIE faHHbIE O MPOAYKTE

OtaencHble ycTponcTea

PacnonoxeHue HE"E":(;G
WHdopmaunoHHble AaHHble Cumeon CM. NnpumMmeda- o 5 YcTpoicTBO
( Hue 1) ycTpoi- | CeHcopHbli 06paBoTkM
CTBO anemeHTt [AHHbIX
a) HaumeHoBaHue unn ToproBas mapka WM3roTo- —- MapkupoBka a) a) a)
BUTENA
b) OBo3HaueHne TUna unu CepuinHbLIi HOMep — MapkupoBka a) a) a)
c) |EC 60947-2 e MapkupoBka a) a)
d) HoMmumHanbHOe HanpsbkeHue NCTOYHMKA Hanpsa- Uy MapkupoBka a) a)
XKeHus
e) HomuMHanbHOEe HanpsXeHue KOHTPONMpyemMou U MapkupoBka a) a)
uenu
f) HomuHanbHasa 4yacToTa UCTOYHMKA HanpskeHna [okymeHTauumn
g) HoMmuHanbHas 4acToTa KOHTponupyemMon Lenu [okymeHTauums
h) MakcMmanbHblii HOMMHAnNbHBLIA TOK KOHTPO- I, Bugumas a) a) a) (cm. npu-
nMpyemoi uenuv MapK1poBKa MevaHue 2)
i) HomuHaneHbIn pabo4nii TOK yTeYKU (3Ha4YeHue Iin Buauman a) a)
UMW guanasoH, B 3aBUCMMOCTU OT NPUMEHEHWS) MapKupoBKa
j) HomMuHanbHbIn Hepabo4min TOK yTEYKKW, ECNK OH Lo [okymeHTauns
OTNMYaETCA OT 3HadeHus 0,57,
k) Hammenbluaa ycTtaBka Toka yTedku npu 61, [okymeHTauns
ANs MoOyMbHbIX YCTPOMCTB 3aLWMThl OT TOKA YTEYKN C
OTAENbHO CMOHTMPOBAHHBLIM CEHCOPHBLIM AaTYMKOM
|) HoMWHarnbHbIA YCIOBHBIA TOK KOPOTKOTrO 3amMbi- I [okymeHTauns
KaHWs, WWnNM HOMWHANBHBIA KPaTKOBPEMEHHO HO- L
NYCTUMBIA TOK, M HOMWHambHbLIA TOK YTEYKN Npw Ly
KOPOTKOM 3aMblKaH1K
m) Uimp WCTOYHMKA HanpsaxeHus U",np [okymeHTauma
A a a
n) U".np KOHTpPOMUWPYEMOW Lienu Uimp MapkupoBka ) )
0) Kog IP, ecnu npumensietcs [cm. IEC 60947-1 IP-- [okymeHTauums
(npunoxeHune C)]
p) Touka ncnonb3oBaHWA W Mepbl NPeaoCTOPOX- HokymeHTaumsa
HOCTW NpK MOHTaxe
() BbixoOHble xapakTepucTukn U/mnun cneyndon- [okymeHTauma
uMpoBaHHoe(bIe) YCTPONCTBO(a) OTKIIOYEHWA TOKA
r) PaBoyas xapakTepucTuka B cryvyae TokoB yTeud- | Tun AC Buaumas a) a)
KA MPY HanmvM4uMyM WK OTCYTCTBMWM COCTaBNsAIOWEewn MapK1poBKa
nepeMeHHOro Toka o
Tun A
N
Tun B
N
A
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OkoHyaHue mabnuus M. 1

E OTaensHble yCTpolicTea
Aau-
Pacnonoxexune HiAUROE
MHopMaLMOoHHbIE AaHHblE Cumeon (cm. npumeya- yCTpOii- | CeHcopHbi YcTporeTBo
Hue 1) Tt AL 0bpaboTkn
OaHHbIX
s) MNpepnencHoe Bpemsa HecpabaTbiBaHuA (3Hade- At Buoumas a) a)
HUE WM OnanasoH) npu 21, Ana Tuna ¢ 3afepxKon unu MapKUpoBKa
BPEMEHU S
t) WcnelTatensHoe yCTpoOWCTBO T Buoumas a) a)
MapKUPOBKa
u) Cxema coeguHeHUI [okymeHTaums
a) MpumMeHseTes MHHOPMAaLMS/MaPKUPOBKA.
MpumevyaHwus
1 BuouMmas mapKuUpoBKa HAHOCUTCH Ha YCTPOWCTBO M YMTaema nocrne MoHTaxa. [JokyMeHTauusa ykasaHa B kaTanore
VINU B UHCTPYKUKSIX M3roToBuTENs. MapKknpoBka HaHOCKUTCS Ha YCTPOWCTBO, HO MOXKET BbiTh HEBMAOWUMOW NOCIE MOHTaXa.
2 ObsAsaTenbHo, TONLKO ECMK TOK YTEYKM yKa3aH Kak MPOLEeHT aHaveHus [ .

Bce MapknpoBkM AOMKHBI ObITE HecTUpaeMbiMU. MapkupoBka fomkHa OblTe HaHeCeHa Ha ModyMNbHOE YCTPOWCTBO
3alMThl OT TOKa YTEYKM UMW Ha OAHY NAacnopTHYO Tabnuyky unun Gonee. MarotToBUTENb JOMKEH YKa3blBaTh:

- faHHble AnNs OTAENbHOTo CEeHCOPHOro 3femMeHTa, BKMYasl YCMOBMA MOOKMHYEHUS K yCcTpoWcTBy obpaboTku
AaHHbIX (TUn kabensa, ANnHY U T. 4.);

- ANA MOAYMBHOTO YCTPOMCTBA 3alUThl OT TOKa YTeYKM TEPMUHANBHOIO TUNa — pas3Mepbl OTBEPCTUA (OTBEPCTUM)
Ons NPOBOAA W PacnonoeHue CKBO3HbIX MPOBOAOB OTHOCUTENBHO CEHCOPHOTO 3IEMEHTa;

- BCEX TUMNOB — paccTosHus, cobnogaemble B OTHOLEHUW Bnvanexalymx npoBogos;

- BCEX TUMOB — YCMoBus, cobniogaemsle Ans coeguHeHns Mexay YCTPoncTBoM 06paboTku faHHbIX U YCTPOWCTBOM
OTKNIOYEHWUS TOKA;

- BCEX TUMOB — YCTPOWCTBA 3alMTbl OT KOPOTKOrO 3aMblKaHWA, NOAKIKYAEMbIE K MOAYNBHOMY YCTPOWCTBY 3allMThl
OT TOKa YTEeYKM ANsA AOCTUKEHWUA HOMWHANBHOTO YCMOBHOMO (OCTATOYHOrO Uy 6e3 ocTaToYHOro) TOKa KOPOTKOro 3aMbl-
KaHus;

-Tuna 6e3 3adepXkn BPEMEHW — YCTPOWCTBA OTKMIOYEHWS TOKA, COEAUHSIEMBbIE C MOAYIBHBIM YCTPOWCTBOM
3alWMUTLI OT TOKa YTEYKW Afs COOTBETCTBUA MakCMManbHbIM 3Ha4eHWssM KOMBWHWPOBaHHOTO Bpemenu no tabnuue B.1
(npunoxeHwne B);

- TUNa C 3a4ep>KKOA BpEMEHU C npeaentHbeiM BpemeHem HecpabaTteiBaHua 0,06 ¢ — ycTpoicTBO(a) OTKNOYEHUA
TOKa, coeguHsemoe(ble) ¢ MoAYyrbHBIM YCTPOWCTBOM 3alUMThl OT TOKA YTEYKM ANs COOTBETCTBUS KOMOWHWPOBaHHOMY
BpeMeHu no tabnuue B.2 (npunoxeHue B).

M.6 HopmanbHbie ycnoBusl 3KCnnyarauum, MOHTaXa U TpaHCNopTUPOBaHUSA

B cootBeTcTBUM C pazgenom 6.

M.7 KoHcTpyKTMBHbIe U hyHKUMOHanNbHbIEe TpeboBaHMA

M.7.1 KoHCTpyKTMBHbIe TpeGoBaHUA

Paboyas xapakTepucTuka Moaynsa ycTpoMCcTBa 3aliMThl OT TOKa YTEYKM AOMKHA BblTb HEU3MEHAEMOW, 3a UCKMIO-
YeHUeM U3MeHeHUA C MOMOLLLI0 CPEACTB, crneumnansHo NpegocTaBnaeMblX A8 YCTaHOBKM HOMUHaNLHOro paboyero Toka
YTEUKW UMK HE3aBMCUMOW 330EPIKKM BPEMEHW.

MpumeyaHue — MogynbHble YCTPOCTBA 3aLLMTLI OT TOKA YTEYKM MOTYT ObiTh OCHALLEHBI YCTPONCTBAMM MHAM-
KaLUWK TEKYLLETO COCTOSHNUSA BbIXOO0B.

M.7.2 ®yHKUMOHanNbHbLIE TpeGoBaHUA

M.7.2.1 ®OyHKUMOHMPOBAHWE B CMy4ae TOKa yTeYKn

B coorBetcTBUM ¢ B.7.2.1 (npunoxexue B).

CooTeeTcTBME HEOBXOAMMO KOHTPONMMPOBAaTE C NOMOLLLI KcnbiTaHuid no M.8.3.

M.7.2.2 ®OYyHKUMOHMPOBAHWE B YCNOBMAX KOPOTKOMO 3aMblKaHWs

MoaynkeHble yCTPOWUCTBA 3alUMThI OT TOKa YTEYKM AOMKHB! MIMETE HOMUHATBHbIA YCNOBHBIA TOK KOPOTKOro 3aMblKaHWs
I VM HOMUWHAMNBHBIA KPATKOBPEMEHHO AOMYCTUMbIA TOK /_,, WKW W TO u Apyroe. Kpome aToro, OHM AOMKHbI UMETb
HOMUHAMbHLIA YCMOBHbIM TOK YTEYKM NPU KOPOTKOM 3aMblKaHu /, ., UM HOMWUHAMbHbIA KPATKOBPEMEHHO AOMYCTUMbIA TOK
yTeUKW [, UMK 1 TO 1 Apyroe.
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MogaynbHble YCTPOWCTBA 3alMThl OT TOKa YTEMKW OOIMKHbI OTBEYaTh TpeboBaHWAM COOTBETCTBYHOLUMX UCTLITAHWIA
rno M.8.14.

M.7.2.3 MexaHn4eckan 1 anekTpuyeckas CTOMKOCTH

MoaynbHble YCTPOWCTBA 3alUWThl OT TOKA YTEYKM A0MKHbI COOTBETCTBOBaTL TpeboBaHMAM WcnbiTaHui no M.8.11.

M.7.2.4 Bo3gencTBUA OKPYXalOLMX YCNOBUI

MoaynbHble YCTPOWCTBA 3alnThl OT TOKA YTEYKM AOMKHbI COOTBETCTBOBATL TpeboBaHMAM vcnbiTaHuin no M.8.15.

M.7.2.5 3neKTpou3onauuMoHHbIE CBOUCTRA

MoaynkHble yCTPONCTBA 3aLUMThI OT TOKA YTEYKU JOIKHEI BbIAEPXUBATE MMMYMbCHOE BLIAEPKUBAEMOE HanpsiKeHve,
3asBneHHoe narotoeutenem, B cooteetcteun ¢ IEC 60947-1:2007/Nam. 1:2010/U13m. 2:2014 (7.2.3).

MoayrbHble YCTPOWUCTBa 3aLlnThl OT TOKa YTEeYKM OOMKHbLI COOTBETCTBOBATL TpeboBaHUAM UCTbITaHWIA no M.8.4.

3asopbl OT geTanei nog HanpskeHWeM B KOHTPOMNMPYEMOWN LIEMNN:

- 0O JeTanewn nog Hanps»KeHWem MoAynbHOro YCTPOWCTBA 3alUMTbl OT TOKa YTEYKW;

- 0O JeTanew, KoTopble A0MKHbI ObITh 3a3eMMNeHbI,

- 3a30pbl MEXAY NYTAMKW TOKa 4NA MOAYNbHbBIX YCTPOWCTE 3aLUMThl OT TOKA YTEYKW TEPMWHANEHOMO TUNa,

[OMKHbl BblAEpKVBaTL UCMNbITATENbHOE HanpsixkeHue, ykasaHHoe B |IEC 60947-1:2007 (tabnuua 12), B cooTBeT-
CTBMM C HOMWHAIBHBIM UMMNYTBCHBLIM BblAEPXUBAEMbBIM HANPSKEHUEM.

M.7.2.6 WcneiTatensHoe yCTPOWCTBO

MogaynbHble YCTPOWCTBA 3alUnTbl OT TOKA YTEYKW OOIBKHbI ObiTb OCHALLEHbl WCMbITaTeNnbHbIM YCTPONCTBOM,
MOAENUPYIOLLMM TMPOXOXOEHUE TOKa YTEYKW Yepe3 YCTPOWCTBO CYUTBLIBAHUA, 4YTODbI obOecneunTs npoBedeHue
NepvoaNYECKOro UCMbITAaHUS CNocoBHOCTU MOAYNBHBIX YCTPOWCTB 3aLUMTLI OT TOKa YTEYKWU K cpabaTbiBaHuio.

McnelTaTensHoe yCTPOWUCTBO AOMHKHO COOTBETCTBOBATL TpeboBaHWAM UCTbITaHui no M.8.5.

3aWwnTHBIA NpoBoAd, NMPU HaNW4WMK, HE OOIPKEH HAXOAWTLCA MOA HAaNPsKEeHWEM, Koraa AelCTBYET UCMbITaTeNbLHOE
YCTPOMCTBO.

[prBOOHON MEXaHWU3M UCNLITATENBLHOMO YCTPOMCTBA AOMKeH ObiTh 0603Ha4YeH OYKBOW «T», 1 €ro LBET He QOSTKEH
BbITb KPACHBIM UMK 3EMNEHBLIM, PEKOMEHOYETCH UCTNONbL30BaTL CBETIMLIA LIBET.

MpumMmeyaHne — McnbiTaTenbHoOe YCTPOWCTBO MpefHa3HaveHo TOMbKO AMs NMPOBepkW (yHKUWWM paclenne-
HWSI, HO HE 3Ha4YeHUs, NPW KOTOPOM OYHKUMA OEHCTBYET B OTHOLUEHMU HOMUWHAMLHOMO PaboYero ToKa YTeuku U BpeMeHM
OTKITOYEHWS.

M.7.2.7 3HauyeHne Hepabovero MakCMMarnbHOro ToKa B cryyae ogHoa3HON Harpyskn

MoaynbHble YCTPOWCTBA 3alnThl OT TOKA YTEYKM AOMKHbI COOTBETCTBOBaTL TpeboBaHMAM McnbiTaHKi no M.8.6.

M.7.2.8 ConpoTvBNEHWE MOAYNBHLIX YCTPOWCTB 3aLUMTLI OT TOKA YTEuKW NOXHOMY pacLenneHuio B pesynstaTe
TOKOB NEPErpy3kn, BO3HUKALWMX U3 UMIYIIbCHBIX HanpsKeHun

MoaynkHble YCTPOWUCTRA 3aLUMThl OT TOKA YTEYKM JOIBKHLI BhIAEPKMBATL UCMLITaHue no M.8.7.

M.7.2.9 lMoBedeHWe MOAYNbHLIX YCTPONCTB 3aLUMThl OT TOKA YTEYKW TUNa A 1 B Criy4yae TOKa 3aMblKaHUA Ha 3eMITio
C COCTaBrAILLEN NOCTOAHHOIO TOKa

MogaynkHble YCTPOWCTBA 3awWuThl OT TOKa yTeuku Tuna A u B JOMmkHbI COOTBETCTBOBATE TpehoBaHWAM WUCTbITaHWIA
no M.8.8 B 3aBMCMMOCTHW OT NMPUMEHEHMNS.

M.7.2.10 TpeboBaHua ong MOOyNbHBIX YCTPOWCTB 3alUMThl OT TOKA YTEYKM C MCTOYHUKOM HanpsKeHwns

MopynbHble YCTPOWCTBA 3alUMThl OT TOKA YTEYKM, DYHKLMOHANBHO 3aBUCALLME OT MCTOYHWKA HaNPSHKEHUS, OIDK-
Hbl MPaBWIbEHO AEWCTBOBATL MpK MOBOM HanpsxeHun mexay sHaveHnamu 0,85 v 1,1 HOMUHANBHOTO HanpsxeHna Ug
(cm. M.2.1.1uM.4.1.2.1).

B cOOTBETCTBMM C UX KNaccudukaumMein MoayrnbHbIE YCTPOWCTBA 3aLUMThI OT TOKa YTEeYKU, (DYHKLMOHANbHO 3aBUCS-
LMe OT UCTOYHMKA HANPSXKEHUA, AOMKHBI YAOBNETBOPATL TpeboBaHWAM B COOTBETCTBUM ¢ Tabnuuen M.2.

Tabnuua M.2— TpeboeaHnsa Ans MoOYNbHbBIX YCTPOWUCTB 3alUMTLl OT TOKA YTEYKK C UCTOYHUKOM HaMpsiKeHust

Knaccuchukauynsa yctponcTtea B cooteeTcTemm ¢ M.3.2.2 MoseneHve s cny4ae cboA UCTOYHMKE HaNpAXeHWs

MoaynbHoe yCTPONCTBO 3allMThl OT TOKA yTeuykn ¢ aBTomaTuyeckum | CpabatbiBaHve Ges 3agepxkn no M.8.12
cpabaTeiBaHvem ©Ge3 3agepkku B cnydae cbos  MCTOYHMKA
HanpskeHns (cMm. M.3.2.2.1)

MopayneHOe yCcTpONCTBO 3alLMTEl OT TOKA yTeuyku ¢ aBTtomatvyeckum | CpabatbieaHve c 3agepxkon no M.8.12
cpabaTbiBaHWEM C 3aePKKOW B criyyae cOosl ICTOYHWKA HanpsKeHNs
(cm. M.3.2.2.1)

MoaynbHoe YCTPOWCTBO 3alUWThl OT ToKa yTeukn 6e3 aBTomaTuyec- | CpabaTtbiBaHue no M.8.13
koro cpabaTblBaHWA COrMacHO Ha3HaYeHWio B Cry4Yae BO3HWKHOBE-
HWA 3amblKaHWA NpKU ToKe yTeyvkn (cm. M.3.2.2.2)
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M.7.2.11 TMpeBbilWeHne TeMnepaTypbl MOAYbHbLIX YCTPOMCTB 3aLUMThl OT TOKA YTEYKW TEPMUHANBHOIO TUNa

M.7.2.11.1 OBwme nonoxeHns

[MpeBbIlWeHWe TemnepaTypbl AeTane MoOyrnbHbIX YCTPOMCTB 3allMTbl OT TOKa YTEYKM TEPMWMHANBHOMO TUna He
OOIMKHO NMpeBbllwaTth 3Ha4veHns B cooTeeTcTeuM ¢ IEC 60947-1:2007/W3m. 2:2014 (7.2.2).

M.7.2.11.2 TemnepaTtypa OKpyKarLlero Bo3gyxa

Mpenenebl npeBbilWeHWA TemnepaTypbl, ykaszanHble B |IEC 60947-1:2007 (Tabnuua 2) u B IEC 60947-1:2007/
Mam. 2:2014 (tTabnuua 3), NpUMEHUMbI, TONMBKO eCrni TEMMNepaTypa OKpyXaloLero Bo3ayxa ocTaeTcs B npeaenax B cooT-
BeTcTBMM C M.6.

M.7.2.11.3 maBHas Lenk MOAYNbHbLIX YCTPOWUCTB 3aLlUWThI OT TOKa YTEYKM TepMUHANBHOro TUna

[MaBHasa uenb MOOYNBHOMO YCTPOWCTBA 3alUMTbl OT TOKA YTEYKM, C KOTOPOW COEAMHEHa KOHTPOMMpyemas Lenb,
OOMMKHA BblAEPKUBATE HOMUHAINBHLIA TOK B cooTBeTCTBUM ¢ M.4.1.2.3, Be3 npeBbIleHUA TeMnepaTypbl CBEPX Npenens-
HbIX 3HA4YeHWR, ykasaHHbix B IEC 60947-1:2007 (tabrnvua 2) n B IEC 60947-1:2007/W13m. 2:2014 (tabnuua 3).

M.7.2.12 3nexkTpoMarHMTHas COBMECTUMOCTb

MpumeHsioT TpeboBaHWs, NPUBEAEHHLIE B NPUMNOXKEHUW J, AN CEHCOPHbLIX 3NEMEHTOB U YCTPOWCTB 06paboTku
JaHHbIX MOAYNBLHOTO YCTPONCTBA 3aLUThl OT TOKA YTEYKW, COEAWHEHHbLIX B COOTBETCTBUW C MHCTPYKUMSIMU U3rOTOBUTENS.

McnblTaHua cnegyeT npoBoAUTb B cooTBeTcTBUM ¢ M.8.16.

YCTOMYMBOCTL K M3BMEHEHUAM HaNPsKEHMs OTHOCUTCA K TpeboBaHuaM B cootBeTcTBMM ¢ M.7.2.10.

M.7.2.13 lNoBegeHwe MOAOYNbHBIX YCTPOWCTB 3aWMTbl OT TOKA YTEYKM B Cryvyae MOBPEXAEHWA COedUHEHWSN
CEHCOPHOro 3NeMeHTa

[ns MmogynbHbIX YCTPOWNCTB 3aLWMThI OT TOKa YTEYKW C OTOAENBHO CMOHTUMPOBAHHBIM CEHCOPHBIM 3NTEMEHTOM, ECIN
CEHCOPHbIWA 3NEMEHT OTCOEANHAETCS:

- MOAYNEHOE YCTPOWCTBO 3aLUMThl OT TOKa YTEYKN AOMMKHO cpabaTtkieaThk; Unu

- MOOYNbHOE YCTPOWCTBO 3alUMThl OT TOKA YTEYKM [OMMKHO MpedocTaBnsATb curHan, obosHavawwwuii ato
OTCOEAMHEHWE; NN

- BOMKHA OblTb BO3MOXHOCTb NPOBEPKM OTCOEAMHEHMA C MOMOLLLIO paboThl MCNBbITATENLHOMO YCTPOWUCTBA.

CooTeeTCcTBME NOATBEPKAAETCH C NOMOLLLH MChbiTaHMi no M.8.9.

M.7.2.14 TloBeaeHWe MOLYIbHBIX YCTPOWCTB 3aLUUTLI OT TOKa YTEYKM B COOTBETCTBMU C HOMUHAMBLHOM YacTOTON

MogynbHoe yCTPOWCTRO 3aLUMUThl OT TOKA YTEYKM JOMKHO NpaBunbHO QYHKLMOHWPOBaTE B Npeaenax auanasoHa ero
HOMVHAMNbHOW YacToThl.

CooTBeTCTBME NOATBEPKAAETCA C NOMOLWBK UcnbitaHui no M.8.3.3 n M.8.5.

M.8 WcnbiTaHua

M.8.1 O6wme nonoxeHus

M.8.1.1 WMcneiTanus tuna

VcnbiTaHus Tuna pacnpegeneHs No rpynnam, B HECKONMbKUX LMKNax, npuBeaeHHbIX B Tabnvue M.3.

Ins MoaynbHBIX YCTPOMCTB 3aLLMThI OT TOKA YTEYKM C HECKOMBKMMMW YCTaBKkamu paboyero Toka yTedku UcnbiTaHus
crnepgyeT NPOBOOMTL C HAMMEHbLUEW YCTaBKOW, €CNN HE yKa3aHo WHOoe.

[ns MoaynNbHLIX YCTPOWCTB 3alUMThl OT TOKa YTEYKM C peryrnmpyemMon 3a0epKkor BpemeHnn [cm. B.3.3.2.2 (npunoxe-
HWe B)] ucneiTaHna cnegyeT NpoBOOUTL C HAaMbOonMbLUEH YCTAHOBKOW, ECITW HE YKa3aHo MHOoe.

PacuenvuTtens coeMHEHHOrO YCTPOWCTBA OTKIIOMEHUS, ECIN NMPUMEHASTCS, A0MKeH 0becneunBaTLCA NMTAHWEM C
€ro HaMMEHbLUUM HOMUWHaNbHLIM HanpsKeHUeM.

Tabnuya M.3 — Luknbl ucnsiraHui

Lnknel WcneiTanus MyHKT
Ml Pabo4ve xapaKkTepncTukm M.8.3
OneKkTpou3onsaLUMOHHbIE CBONCTBA M.8.4
CpabatbiBaH1e UCNbITAaTEeNLHOTO YCTPONCTBA C NpedenaMn HOMMHANBHOrO HanpsKeHna M.8.5
[MpenensHoe 3Ha4YeHWe Hepabodero Toka B yCNOBUAX NEPErpy3ku No ToKy M.8.6

ConpoTUBMEHWE HEXENATENEHOMY PACLENNeHWo B pe3ynbTaTe TOKOB Neperpysku, BosHukawowmx | M.8.7
M3 UMMYMbCHBIX HAMPSHKEHWNA

[MNoBeneHue B cny4yae TOKa 3aMblKaHUA HA 3eMITI0 C COCTaBMNALLEN NOCTOAHHOMO TOKa M.8.8
[MoBeneHve B cny4yae NoBpexaeHUsa COeAUHEHWS C CEHCOPHBIM 3NIEMEHTOM M.8.9
MMpeBblWeHWe TeMmnepaTypebl M.8.10
MexaHnyeckasn 1 anekTpuyeckas CTOMKOCTH M.8.11
135
Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 141 /190

Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-60947-2-2021



https://gostexpert.ru?utm_source=pdf&utm_medium=64629
https://gostexpert.ru/gost/gost-60947-2-2021?utm_source=pdf&utm_medium=64629&utm_term=page

FOCT IEC 60947-2—2021

OkoH4YaHue mabnuubi M.3

Lnknbl WeneltaHna MyHkT

[NoBegeHne B cnyyae cHOA UCTOMHMKA HanNpsXeHUa A8 MOLYNbHbBIX YCTPOWCTB 3aluThl oT Toka | M.8.12
YyTEUKM, KnaccuMumMpoBaHHbIX B cooTBeTcTBUM ¢ M.3.2.2.1

[NoBeneHne MOAYNbHbLIX YCTPOWCTB 3aLlUWThl OT TOKA YTEYKN, KnaccuuumMpoBaHHbIX B cooTBeTcTBUM | M.8.13
c M.3.2.2.2, B cnyyae cbos UCTOYHWKA HaNpsKeHUs

M Il [MoBeneHne MoOynbHBIX YCTPOWCTR 3aLUThl OT TOKA YTEYKW B YCIOBUSIX KOPOTKOMO 3aMblKaHUS M.8.14
M Il BoagencTBrUe OKpYKarLLUX YCNOBUIA M.8.15
M IV SnekTpoMarHMTHas COBMECTUMOCTb M.8.16

[na moaynbHbIX YCTPOMCTE 3aLUMThI OT TOKA YTEYKWM KNEMMHOIo TWUNa, UMEKLLMX BApUaHTLl C pasnuyHbiM KOmu-
YeCTBOM MOMIOCOB, UCMbITAHUS criegyeT NPOBOONTL Ha BapuaHTe ¢ HambomnbLLKMM KONUMYEeCTBOM NOMocoB. [1na BapuaHTa,
KOTOPbIN HE MMEET KOHCTPYKTUBHbLIX Pa3finyuii OT UCMBITYEMOrO BapuaHTa, AOMNOMHUTENBHLIE UCMBITAHUA He TpebyoTcs.
Ecnu KOHCTPYKLMA BapUaHTOB He MOEHTUYHA UCTLITYEMOMY BapuaHTy, TO TaKMe BapuaHThl TAKKE MoanexaT UCMbITaHUAM.

Bo Bpems kaxgoro umkna ucneitadui M [, M 1l n M Il HeoGxogmnmo npoBoAUTE UCMLITAHMA ogHOro obpasua.

Bo Bpemsa uukna ucnbitaHuid M IV MOXxHO Mcnonb3oBaTe HOBLIM 0Bpasel Ang KaXaoro UCnbITaHus Unn oguH ob-
pasel, Npy NpoBeAeHNN HECKONBbKUX MCMbITAHUIA MO YCMOTPEHMWIO U3rOTOBUTENSA.

Ecnu He ykazaHo MHOe, Kax4oe UCMbITaHne TUna (MIv LUK UCNbITaHWiA Tuna) NpoBOAAT C MOAYIEHLIM YCTPOWCTBOM
3alLMTbl OT TOKa YTEYKM B HOBOM COCTOSHUM, C BITUAIOLLMMM BENMWHMHAMM, C MX HOPMAanbHbIMK OMOPHBIMW 3HAYEHWAMMU.

MogynbHoe YCTPOWCTBO 3aliyMThl OT TOKA YTEYKM LOIMKHO ObiTh YCTAHOBIMEHO OTAENBHO COMMacHO MHCTPYKUUAM
M3rOTOBUTENS HA OTKPLITOM BO34YyXE, ECNW HE ykazaHo uHoe. Okpykatollan TemnepaTtypa LOIKHA COCTaBNSATL OT MIKC
15 °C po nmoc 30 °C npu oTCyTCTBMU OpYrnx ykasaHuin. CoeMHeHUsa N MOHTaK cnegyeT BbIMOMHATL B COOTBETCTBUU C
VHCTPYKUUSMW M3rOTOBUTENS.

M.8.1.2 lNpuremMo-coaTouHble UCMbITaHWUA

B cooteeTtcTBuM € 8.4.5.

M.8.2 CooTBeTcTBME KOHCTPYKTUBHbLIM TpebGoBaHUAM

B cooteetctBumM c IEC 60947-1:2007/M3m. 1:2010/M3m. 2:2014 (8.2), 3a WCKMOYEHWEM TeX CryyYaeB, Koraa
npuMeHsaT 7.1.

MocnepoBaTtenbHOCTE UcnbiTaHu M |

M.8.3 lNpoBepka pabo4unx XxapakTepucTUK

M.8.3.1 Obwume nonoxeHus

MopoynbHoe YCTPOMCTBO 2allMThl OT TOKa YTEYKW OO0IMKHO ObITb YCTAHOBNEHO, CMOHTMPOBAHO WM MOAKIIOYEHO B
COOTBETCTBUM C MHCTPYKLUMAMWU U3roTOBUTENA. ECNK HE ykazaHo WHOE, OHO COEAMHSAETCH C UCMbITaTENBHLIM 00opyao-
BaHWEM COIMacHO YKa3aHWAM M3roTOBWMTENS, NPeacTaBnsAlnLMM HOpPMarbHLIE YCMOBWSA 3KCMiyaTauyMy ONA BbIXOLHOW
uenu (HanpuMep, COedVHEeHWEe C aBTOMATUYECKWM BbIKMYATENeM), ANA NPOBEPKA WU3MEHEHWUS TEKYLLEro COCTOSHUA
BbIX04a M KOMOMHMPOBaHHOrO BpemeHn (cMm. M.2.2.2.2).

M.8.3.2 Ycnoeua UcnblTaHWiA ANg MOOYNbHBIX YCTPOWUCTB 3alUMThl OT TOKa yTeukn 6e3 UCTOUYHMKA HanpshKeHWs!

B cooTtBeTcTBUM C B.8.2.2.

M.8.3.3 Ycnoeus UcnblTaHWiA ANS MOOYNbHbBIX YCTPOWUCTE 3alUMThl OT TOKa YTEYKU C UCTOYHUKOM HanpseHust

WMcnbitaHuma cnegyet npoBoAWTb CO CreaylowmMn 3Ha4eHUAMM:

- 0,85 MMHMMAaNBHOTO HOMMHAMBHOTO 3HAYEHUA HAMNPSKEHWUA UCTOYHUKA NMUTaHUA ANs MCNbITaHWIA, OnpedeneHHbIX
BM.8.341uMB8.352;

- 1,1 MakcHManbHOTO HOMMHAMNBHOMO 3HAYEHWA HAMNPSXKEHWA UCTOMHUKA NUTAHWA ANS UCTMLITaHWA, onpedeneHHbIX
B M.8.3.5.3.

McnbiTaHMa MOAymnbHbIX YCTPOWCTB 3allMThl OT TOKa YTEYKM C AMana3zoHOM HOMMHambHbIX 4acToT criegyet
NpPOBOAWTL C HAMDONbLLUEN M HAMMEHBLLIEW YacToTol ananaszoHa. OgHako, YTO KacaeTcsa MOAYIbHBIX YCTPOUCTB 3aLUnThI
OT TOKa YTEeYKKM C HOMMHarnbHoM Yactoton 50 1 60 'y, cyMTaeTcs, YTo UcnbiTaHmMa ¢ YactoTol 50 1 60 My BrYatkoT B ceba
o0be yacToTbl.

M.8.3.4 WcneiTaHusa 6e3 Harpyakm npu Temnepatype (20 £ 5) °C

M.8.3.4.1 OBme nonokeHua

C coegMHEHUAMM, BbINOMNMHEHHBIMKM MO pucyHKam M.1, M.2 unu M.3, MogynbHoe YCTPOMCTBO 3alLMThl OT TOKA YTEYKN
OOIMKHO COOTBETCTBOBaTh TpeboBaHuaM ucneitTaHui cornacHo M.8.3.4.2, M.8.3.4.3 n M.8.3.4.4, a Takke TpeboBaHuaM
vcneitadua no M.8.3.4.5, B cnyyae NnpvMEHMMOCTMH.

Bce ncnbiTaHus npoBogAT Ha ogHOM NyTW Toka. Kaxaas npoBepka A0/MKHA BKN0YaTL B ceba Tpu naMepeHus, ecnu
NPUMEHUMO.

136

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 142 /190
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-60947-2-2021



https://gostexpert.ru?utm_source=pdf&utm_medium=64629
https://gostexpert.ru/gost/gost-60947-2-2021?utm_source=pdf&utm_medium=64629&utm_term=page

MOCT IEC 60947-2—2021

Ecnu He yKasaHo WHoe:

- ANst MOAYNbHbLIX YCTPOWCTR 3alUMThl OT TOKa YTEYKM, C yCcTaBKkaMy paboyero Toka yTe4kn Ha OCHOBE HEMPEpPLIBHOMO
W3MEHEHUSA UNW JUCKPETHBLIX 3HAYEHWIA, UCTIbITAHWA CNefyeT NPOBOANTL C HAaMBOMbLUER U C HAaMMEHBLLEN yCTaBkamu, a
TaKKe C NPOMEKYTOMHON YCTaBKOW;

- MOOYIbHBIX YCTPOWCTB 3alUMThI OT TOKA YTEYKWM C perynupyeMoi 3aJepiKKoW BpPEMEHM, BbiOepXkKa BpPEMEHU
OOMKHa ObITh YCTAHOBNEHA HA MUHUMAanNbHOE 3HaYeHue.

M.8.3.4.2 Tpoeepka OYHKUNOHUPOBAHWSA B Cly4ae paBHOMEPHOIO NOBLILLEHWS TOKA YTe4KU (pucyHok M.1)

Korga vcneiTatensHble BeIKMOYATENN Sy 1 S, @ Takke S,, CNi NMPUMEHSAIOTCA, HAaX0AATCA B 3aMKHYTOM MOMoXe-
HWW W KOTda MOLYMbHOE YCTPOMCTBO 3aLUUThl OT TOKa YTEYKM HAXOAWMTCA B COCTOSHWUM FOTOBHOCTU K paboTe, TOK YTeYku
PaBHOMEPHO MOBLILIAETCA Ha4yuHas OT 3HadveHus He solwe 0,27, fo snaveHus [, B Teyenune npubnuantensto 30 c.
BbINonHAWT TPy M3MEPEHNS, NPUBOASALLME K UBMEHEHWIO TEKYLLLErO COCTOAHWSA BbIXOOA.

Tpy N3MEPEHHbIX 3HAYEHNS AOMHKHBI HAXOANTECA MEXAY HOMUHAMbHBIM Hepabo4nmM Tokom yTeukn [, v 1, .

M.8.3.4.3 TpoBepka OyHKUNOHUPOBAHWUSA B criydae npubnuxeHus K ToKy yTedku (pyucyHok M.2)

MogaynbeHoe yCcTPOWCTBO 3aLUMThl OT TOKA YTEYKWM COEAMHSAIT C YCTPOMNCTBOM OTKIOYEHWA, cneunduULpoBaHHBIM
W3roTOBUTENEM, W YCTAHABMMBAKT B KOHTPONMPYEMYHO LieMb. XapakTepUCTMKN 3TOTO YCTPOWCTBA A0MKHbI ObITh YKa3aHbI
B oTyeTe 06 UcnblTaHuax.

Korga wcneitatenbHas uenb oTkanubpoBaHa Ha HOMWHAMbLHOM 3HadeHun pabodero Toka yTedkn {,, (Mmm Ha
KEKOYI0 crielnanbHyo ycTaBky paboqero Toka yTeuyku, ecrniv NprMeHUMO) U KOTrda UCMbITATenNbHbIA BbIKMYaTens S, 1
YCTPOMCTBO OTKMIOYEHNA HAXOAATCA B 3aMKHYTOM MOMOXEHUW, BRIKMOYaTENM S, 1 S, (€CNY NPUMEHSIOTCH ) OOHOBPEMEHHO
3amblkatoTcs. KombrMHMpOBaHHOE BpeEMS M3MEPSIOT TPU pasa.

Hu 01H 13 3aMepoB He JOMKEeH NpeBbillaTh NpeAenbHoOro 3Ha4YeHns, onpeaeneqHoro ana f, no M.4.2.

M.8.3.4.4 TlpoBepka (PYHKUMOHUPOBAHWS B CryYae BHE3anHOro BO3HMKHOBEHWS TOKa yTeuku (pucyHku M.2 n M.3)

MoaynbHoe YCTPOWCTBO 3aluThl OT TOKa YTEYKM COEOQUHAKT C MCMbITaTeNnbHbIM 060pyaoBaHWeM B COOTBETCTBUM
c M.8.3.1.

Korga weneitatensHas Uenbs oTkanubpoBaHa Ha Kaxaoe 13 3HaveHnit paboyero Toka yTeqku /, B COOTBETCTBUM C
M.4.2, koraa ucnbiTaTenbHbIEe BoIKNIOYAaTENM Sy 1 S, €CNM NPUMEHSIOTCA, U MCMbITaTensHoe 06opyaoBaHne HaxoaaTcs
B 3aMKHYTOM MOJIOXEHUM W KOTAa MOAYIIbHOE YCTPOMCTRO 3aLUThl OT TOKA YTEYKW rOTOBO K paboTe, TOK yTeYKn BHE3arnHo
C0O37aeTCA C MOMOLLBIO 3aMbIKaHWA UCMLITATENBHOMO BhIKMoYaTens Ss.

BbINONHAIT TpK U3MEPEHUS BpEMEHW cpabaThiBaHUs 1 KOMBUHMPOBAHHOTO BPEMEHM (ECTTN MPYMEHUMO) C KaXKAbIM
3HaveHuem [,

- HW OJIHO U3 3HAYEHUI BpEMEHW cpabaTbiBaHWA He JOMKHO NPEeBbILLATL 3HAYEHWNIA, YKA3aHHbBIX W3rOTOBUTENEM;

- HWU OJIHO U3 3HAYEHMI KOMDWHMPOBAHHOIO BPEMEHU HE OOIMKHO MPEBLILATL NPenenoB B cOOTBETCTBUM ¢ M.4.2.

M.8.3.4.5 TpoBepka npegenbHOro BpeMeHn HecpabaTbiBaHMs MOAYNbHbLIX YCTPOWCTB 3alUUTbl OT TOKA YTEYKW C
3a0ep:KKor BpemeHn (pucyHok M.3)

MoaynbHoOe yCTPOMCTBO 3alMThl OT TOKa YTEYKM COEOUHAIOT C MCnbiTaTeNbHbIM 060pyaoBaHWeM B COOTBETCTBUM
c M.8.3.1.

Korga ucnbitatensHaa uenb oTkanubpoeaHa Ha aHaueHwe 2/,,, UCNbITaTeNbHbIe BbIKMKOYaTENM S; U S, (ecnu
NMPUMEHSAKTCA) HAXOAATCH B 3aMKHYTOM MOMNOMEHUN U MOLYIIbHOE YCTPOWCTBO 3alUMThLI OT TOKA YTEYKU roTOBO K paboTe,
CO30aeTCA TOK YTEYKW C NMOMOLLbID 3aMbIKaHUA BbIKIKOYaTensa S, B TeYeHWe BpeMeHM, paBHOro NpeaenbHoMy BpemMeHU
HecpabaTbiBaHWs, 3aABMEHHOMY M3rOTOBUTENEM, B COOTBETCTBMM ¢ M.4.2.

McnbiTaHWe BoINOMHAKT Tpy pasa. MoaynbHoe yCTPOWCTBO 3aluThl OT TOKa YTEYKW He JOMKHO cpabaTtkiBaTh.

Ecnu mogyneHOe yCTPOWCTBO 3aLUTElI OT TOKA YTEYKU MMEET perynupyemyro yCTaBky TOKa W/Wnu perynupyemyto
3a4EpXKKy BPEMEHU, WUCMbITAHWE MPOBOAAT, B 3aBUCUMOCTM OT MPUMEHEHWUS, C HAUMEHbLUEW ycTaBKkoW paboyero Toka
YTEYKU ¥ C MAKCUManbHOW U MUHUMATBHOW YCTaBKaMU 3a0epKK1 BPEMEHM.

M.8.3.5 WcneiTaHua c npegenamun TeMnepaTypbl

M.8.3.5.1 OBLwKre nonoxeHua

B cootBeTtcTBUK ¢ B.B.2.5.

M.8.3.5.2 WcnbiTaHre He3 Harpysku npu Temnepartype mmHyc 5 °C

B cootBetcTBum ¢ B.8.2.5.2, Ho B cooTBeTcTBMM ¢ M.8.3.4.4 1 M.8.3.4.5, ecnu npumMeHUMO.

M.8.3.5.3 VcnbiTaHve nog Harpyskow npu Temnepatype nntoc 40 °C

B cooteetcTBUM ¢ B.8.2.5.3.

Mocre OOCTKEHNS YCTOWYMBOrO TEMNMOBOIO PEXMMA MOAYNbLHOE YCTPONUCTRO 3aLUMUThLI OT TOKa YTEYKWU NogBepranT
ncnblTaHuam B cooteeTcTBuM ¢ M.8.3.4.4 1 M.8.3.4.5, ecnn NpUMEHKUMO.

M.8.4 lNMpoBepKa aNeKTPoON3oNALUMOHHLIX CBOUCTB

M.8.4.1 TlpoBepKa HOMWHANBHOIO MMMYILCHOMO BbIAEPKMBAEMOTO HAMPSXKEHUS

M.8.4.1.1 OBLwme nonoxeHns

MogynbHoe YCTPOMCTBO 3allUThl OT TOKa YTEYKM AOIMKHO COOTBETCTBOBaTh TpeboraHuaM no M.7.2.5. WcnbitaHua
cnefyeT NPOBOAUTL BO BCEX MO3ULKMAX BCMOMOraTeNbHbIX KOHTAKTOB.

Wcneitanua npoeopaTt B cootBeTcTBUM c [EC 60947-1:2007/M3m. 1:2010/Wam. 2:2014 (8.3.3.4) co cnegyrowumm
OONOMNHEHUAMM.
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M.8.4.1.2 TlNpoBepka HOMWUHAMBHOIO WMMYMNBCHOMO BbIAEPKMBAEMOrO HaNpSKEHUS B OTHOLUEHWWM KOHTPONUpye-
MO Lenu

M.8.4.1.2.1 WcnbiTaHua Ana MoAynbHOTO YCTPOMCTBA 3alMThl OT TOKa YTEYKWM TEPMUHANBHOrO TUna

McnblTaTensHoe HanpsikeHne B cooTBeTCcTBMKM ¢ M.7.2.5 npumensioT no IEC 60947-1:2007/Mam. 1:2010 [8.3.3.4.1,
nepeducrieHune 2)).

M.8.4.1.2.2 WcnbiTaHua Ans MoAynbHbIX YCTPOWCTE 3aLUMThbl OT TOKA YTEYKM CO CKBO3HbIM MPOBOAOM

McneiTaHne NpoBOAAT C CEHCOPHBLIM 3MTEMEHTOM, YEPE3 KOTOPbIA NPOXOAUT HEU30NMPOBAHHAS LUWHA, YCTAHOBNEH-
Has B COOTBETCTBUWN C MHCTPYKLMAMW U3rOTOBUTENS.

McnbiTatensHoe HanpsekeHue no M.7.2.5 npumeHsoT cnegytowmm obpaszom:

a) mexgy BCEMW NPOBOAAMW KOHTPONMPYEMOW LEnW, COEOWHEHHbIMW BMECTE, M MOHTEXKHOW NNaToW, ecnu
CEHCOpPHbIE 3MEMEHTbI CMOHTUPOBaHLI OTAENBHO;

b) mexgy Bcemu NnpoBoaamu KOHTPONVMPYEMOIA Lienw, CoOeaUHEHHBIMU BMECTE, U KOPMycoM yCTporcTBa o6paboTku
OaHHbIX UMW €r0 MOHTaXKHOW NNaToW, ECN CEHCOPHbIE 3MEMEHTLI BCTPOEHHI;

C) Mexay KaXaoW BcroMoraTensHOM Lenbro:

- W KOHTPONUPYEMOW LIenkHo,

- W KOPMYyCOM WITM MOHTaXHOIA MnaToM MOAYMbLHOMO YCTPOMCTBA 3aLlMThLI OT TOKa YTEYKU.

M.8.4.1.3 lNpoBepka HOMWUHAMNBHOIO UMMYIBCHOTO BbIAEPXKUBAEMOr0 HAMPSXKEHUS LIENW UCTOYHMKA HaMNpsKeHWs
(ecnun npumeHsieTca)

Ecnu nuTaHue Lenu MCTOYHUKA HanpshKeHWUA OCYLLECTBIEHA HENOCPEACTBEHHO OT KOHTPONMMPYEMOW LIenn, ncnbita-
HWA NpoBoAAT B cooTBeTcTBUM ¢ M.8.4.1.2.1.

Ecnv uenb WCTOYHWKA HanpsikeHWst HEe MUTAeTCA OT KOHTPONMPYEMOW LENnW, WUCMbITATENBHOE HanpsikeHue,
onpegenerHoe B IEC 60947-1:2007 (tabnuua 12), npuMeHsaeTca crieqyowmm obpasom:

a) mexay BCEMW BbIBOOAMUW UCTOYHMKA NUTAHWS ANS LEenu UCTOYHWKA HanpshkeHWs, COeAUHEHHBIMU BMECTE, U
KOPMYCOM WM MOHTEXKHOW NNaTton MOAYIBHOMO YCTPOWCTBA 3alLMThI OT TOKA YTEUKH;

b) mexgy kawObiM BBIBOOOM MCTOMHUKA NMUTAHUA ONA LENU MCTOYHMKA HAaNPsKEHWA W OPYTMMY BbIBOAAMW UCTOM-
HUKa NUTaHWA, COEAMHEHHBIMU BMECTE W COEOWMHEHHBIMU C KOPMYCOM WMM MOHTaXHOW MMaToW MOAYNBHOMO YCTPOIA-
CTBa 3alUnTbl OT TOKa YTEYKM.

M.8.4.2 CnocoBHOCTE Uenen, COEQUHEHHDBIX C KOHTPONMMPYEMOM LENbI, BblAEPKMBATE HAMNPAXKEHWA NOCTOAHHOTO
TOKa B pe3ynbTaTte U3MepPeHUiA M30NAaLun

HeobxooumocTbe TakoW NPOBEPKM MOAYMbHBIX YCTPOWCTB 3alUWUThl OT TOKA YTEYKW, KOTOpPbIE HEBO3MOXHO
OTCOEMHATL BO BPEMS 3KCMMNyaTauun, HaXoOUTCA Ha pacCMOTPEHMM.

M.8.5 lMNpoeepka YHKUMOHWUPOBAHUA MCNbLITATENLHOMO YCTPOWCTBA C npedenbHbIMA  3HAYEeHUAMU
HOMWHAaNbLHOrO HaNpPsXXeHUs

CornacHo B.8.4 ¢ 3aMeHOl i HOMWUHAMBLHOTO HAaMpPsXEeHUS HOMMHAmNbHLIM HaNPAXKEHWEM WCTOMHMKA nuTaHuda. Mc-
NbITAHWA MOAYMLHOTO YCTPOWCTBA 3alUMTbl OT TOKA YTEYKW CNeAyeT MNMpPOBOAWTL B COEAWMHEHWW C WUCMbITATENbHbIM
obopyaoBaHuem B cooTBeTcTBUM ¢ M.8.3.1.

M.8.6 MpoBepka nNpegensHOro 3HavyeHUs Hepaboyero Toka B YCNOBUAX Neperpy3kyd no TOKYy B criydae
oaHoda3HOW Harpy3ku

MopayneHoe yCTPOWCTBO 3alUMThl OT TOKa YTEYKM MOAKMYAeTCs B COOTBETCTBUM C pucyHkom M.4, a), pucyH-
koM M.4, b) unwm c), B 3aBUCMMOCTI OT NpMMeHeHWs, yaensaa ocoboe BHUMaHWe pa3MeLleHno MPOBOAOE ANd TUNa CKBO3-
HbIX NPOBOAOB COMMACHO WHCTPYKLUAM M3rOTOBUTENS, C PA3OMKHYTLIM BhiKMio4aTenem S;.

3aTeM BbIKMoYaTens S,, 8Cnv NPUMEHAETCA, 3aMbIKaeTCsl U NpUMeHAeTcs HanpsxeHve U,

McneiTaHne npoeogsaT cornacHo B.8.5 ¢ Tokom 6/ . [Ina MoAyIbHbIX YCTPOWCTE 3aLUMThI OT TOKA YTEYKM C OTAETBHO
CMOHTUPOBaHHLIMKW CEHCOPHBIMU 3IEMEHTaMIW UCTLITaHWE CNEAYET NPOBOAMTE C HAMMEHBLUMM 3HAYEHWEM YCTABKU TOKA
YTEYKM, 3aABMEHHBIM U3rOTOBUTENEM.

M3MeHeHWe coCTOAHMA MOAYNBHOTO YCTPOWCTBA 3aLUMThl OT TOKa YTEYKM HE JOITKHO MPOUCXOAUTD.

M.8.7 ConpoTuBneHue HexenaTensHOMY pacLuenneHulo B pe3ynbTaTe TOKOB Neperpy3kM, BOZHUKaIOLWWX U3
MMMYNbCHBLIX HaNpsKeHUn

M.8.7.1 OBLwme nonoxeHns

[na moaynbHBIX YCTPOWCTB 3aLUMTbLI OT TOKA YTEYKU C PErynMpyeMoi 3aepKoW BPEMEHW BbIAEPKKA BPEMEHU
[OMmKHa ObITh YCTAHOBMNEHA HA UX MUHUMYM.

M.8.7.2 lpoBepka CONPOTUBMEHUS HEXenaTenbHOMY pacUenneHno B crny4vyae NpUioKeHWs Harpy3ku CeTeBoro
€MKOCTHOMO COMpPOTUBIEHNS

CornacHo B.8.6.2 c 3ameHoi pucyHka B.5 (npunoxenve B) pucyHkom M.5.

3MeHeHWe COCTOAHWMA MOAYNBHOTO YCTPOMCTBA 3aLUMThl OT TOKa YTEUKW HE JOJTKHO MPOUCXOAUTD.

M.8.7.3 lNpoeepka COMPOTUBNEHMA HEXEnaTenbHOMY pacuenneHuiy B Cry4Yyae MCKPOBOro nepekpoitua 6es
nocrneaywoLlero Toka

CornacHo B.8.6.3 ¢ 3ameHow pucyHka B.7 (npunoxeHue B) pucyHkom M.6.

M3mMeHeHWe coCTOAHMA MOAYNEHOTO YCTPOMCTRA 3aLLUMThl OT TOKA YyTEUYKM HE JOIKHO MPOUCXOAUTh.
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M.8.8 lNpoeepka noBegeHUA B cny4ae TOKa 3aMbIKaHWA Ha 3€MITI0 C COCTABNAIOLLEN NOCTOSAHHOIO ToKa

M.8.8.1 O6wure nonoxeHus

MpumMeHatoT ycnoBust ucnblTaHuia B cootBeTcTBuM ¢ M.8.3.1, M.8.3.2 n M.8.3.3.

M.8.8.2 MoaynbHoe yCTPONCTBO 3alUUThl OT TOKA yTeuky Tuna A

M.8.8.2.1 OB6LwKe nonoxeHUa

MoagyneHoe YCTPOWCTBO 3alUMThl OT TOKA YTEYkM TUna A OOMKHO COOTBETCTBOBATb TPeboBaHMAM MCMbITaHWNA
cornacHo M.8.8.2.2—M.8.8.2.5.

[na MogynbHbIX YCTPOWCTB 3al4UThl OT TOKa YTeYKM, hYHKLMOHUPOBaHWE KOTOPbIX 3aBUCUT OT MCTOMHMKA Hamps-
KEHMA, UCMbITAHUA NPOBOAAT CO 3HaqeHuaMK 1,1 n 0,85 HOMUHANBHOTO HANPSHKEHUA NCTOYHMKA HanpsbkeHna U

M.8.8.2.2 lpoeepka dyHKUMOHMPOBAHWA B CNyYae HENPEPLIBHOMO NMOBbLILEHWA NMYNbCUPYOLENO NOCTOAHHOMO TOKa
YTEUKM

CornacHo B.8.7.2.1 c 3ameHoi pucyHka B.8 (npunoxenue B) pucyHkom M.7.

BuiknouaTtenn Sy 1 S,, a Takke S,, €CNM NPUMEHAITCA, HAXOAATCA B 3aMKHYTOM NOMOXEHUU, U MOAYNbHOE YCTPOoi-
CTBO 3alLMThl OT TOKA yTe4KW roToBO K paboTe.

M.8.8.2.3 lNpoBepka yHKUMOHUPOBAHWA B ClNy4Yae BHE3aNHOro BO3HWKHOBEHWS MyMNbCUPYIOLWETNO NOCTOAHHOIO
TOKa yTeuKM

B cootBeTtcTBUM ¢ B.8.7.2.2 co cnegyrownmMm M3BMeHEHUAMMU.

WMcnelTaTenbHas Uenb AOMKHa COOTBETCTBOBATL pUCYHKY M.8 nnu M.9, B 3aBMCUMOCTH OT MPUMEHEHWS.

lMpoBepKy BBINONHAKT B ABa 3Tana:

- BO Bpems 1-ro atana MoAynbHOe YCTPOWCTBO 3aLUMThl OT TOKa YTEYKM COEAUHSAOT C U3MEPUTENBHBIM NpubGopom
WHOWKALWM U3MEHEHUS TEKYLLENO COCTOSHNS BbIXOAA;

- BO Bpems 2-ro atana MogynbHOe YCTPOWCTBO 3allMThl OT TOKA YTEYKW COeOMHSIT C YCTPOMCTBOM OTKMHOYEHUS,
cneundrUMpPOBaHHBEIM U3rOTOBUTENEM, W YCTAHABNUBAIOT B KOHTPONUPYEMYIO Lenb. XapakTepUCTUKM 3TOFO YCTPONCTBA
OTKIIOYEHWA JOMKHBI BbITh yKa3aHbl B 0T4eTe 06 MCnbITaHUsAX.

BeikniouaTtenun S, v S, 8CIY NPUMEHSAIOTCH, HAXOAATCA B 3aMKHYTOM MOMOXEHMM, 1, KOTAa MOAYIIbHOE YCTPOWCTBO
3allMTbl OT TOKa YTEYKM roTOBO K paboTe, BHE3aMHO CO30aeTCA TOK YTEUKM C MOMOLLbI0 3aMbIKaHUS BbIKNioYaTens S,.

McnblTaHve NpoBoAAT € KaabiM YCTAHOBNEHHbBIM 3HAa4YEHNEeM TOKa YTEHKN:

- Ans 1-ro aTana — HU 0QHO W3 U3MEPEHHBIX 3Ha4YeHWI BpeMeHK cpabaTbiBaHWA He JOIMKHO NPEBbILAaTh 3HAaYEHUA,
yKa3aHHbIX M3roToBuTeNeM 4N BPeMEeHWN peakumn ToNbKO MOAYMBEHOMO YCTPOMCTBA 3alUMThl OT TOKa YTEYKH;

- AnA 2-ro atana — HW 04HO U3 3Ha4YeHUA KOMBUHMPOBAHHOTO BPEMEHW, ECNN MPUMEHSETCA, HE OOMKHO NPEBbILAaThL
npenenbHbIX 3Ha4YeHW B cooTBeTcTBUK ¢ M.4.2.1.

M.8.8.2.4 TpoBepka OyHKUMOHUPOBAHWS NO4 HArpy3Kol NpyM UCXOOHOW TemMnepaTtype

MoBTopsaT ncneitaHna no M.8.8.2.2, npu 3ToM UCNBITYEMBIR NyTb TOKa U 2-i1 NMyTb TOKa MOAYNBHOMO YCTPOWCTBA
3alMUThI OT TOKA YTEYKM HarpyKeHbl G HOMWHaNbHBIM TOKOM, U TOK CO34aeTCcs HeNocpeacTBEHHO Nepes UcnbiTaHUeM.

MpumedyaHune— lNpunoxeHne Harpy3kn ¢ HOMUHaNLHBIM TOKOM He M3oBpaxeHo Ha pucyHke M.7, c).

M.8.8.2.5 Tpoeepka OYHKLMOHWMPOBAHUSA B CIiy4ae MyrbCMPYIOLWEro MOCTOSHHOMO TOKa YTEYKM C HanoXeHWem
CrMNaKeHHOro NOCTOAHHOIO ToKa 6 MA

B cootBeTtcTBUM ¢ B.8.7.2.4 co cnenyrolwnMm M3aMeHeEHNAMMU:

VicnblTaTenbHas Uenb AOMKHA COOTBETCTBOBATL pucyHky M.10, a), b) unu c) B 3aBUCUMOCTKM OT NPUMEHEHUS.

M.8.8.3 MoaynkHoe yCTpOWUCTBO 3alWThl OT TOKa yYTeUkM Tuna B

M.8.8.3.1 OBume nonoxeHus

B pononHeHue Kk ucneitanusim no M.8.3.4 n M.8.3.5 moaynbHble yCTPONCTBA 3alMThl OT TOKA yTeYkM Tuna B gomk-
Hbl COOTBETCTBORaTb TpeboBaHWsaM McnbiTaHuii no M.8.8.3.2—M.8.8.3.6. [Ina MoaynbHbIX YCTPOWCTB 3alUMThl OT TOKa
YTEYKM C UCTOYHMKOM HaNpPSXKEHWA 3TW UCNbITAHWA NPOBOAAT coO 3HadveHnsamMu 1,1 n 0,85 HOMWHANBHOMC HaNPsKeHWsA UC-
TOMHWK@ NUTAHKS.

M.8.8.3.2 lNpoBepka OyHKUMOHMPOBAHWUA B criydyae MeOSIeHHOro YBernuYeHWs CriaXKeHHOro MOCTOAHHOro ToKa
yTeuKn

WcneiTaTenbHas Lenk JOMKHa COOTBETCTBOBATE PUCYHKY M.11, mpu aTOM BhIKNOYaTenu Sy 1 S,, a Takke S, ecnu
NPUMEHSIOT, AOMMKHBI DbITh 3aMKHYTbI. Kaxabli nyTh TOKa MCMbITLIBAETCA ABaXKObl B NONOXEHWU | 1 ABaxObl B NONOXe-
HUK 1l Beiknioyatena S,

ToK yTeukm, HaumMHas C Hynd, JOMKeH NOCTeneHHo yBenMuneatecs 4o 2/, B TedeHne 30 c. CpabaTtbiBaHne OOMKHO
MPONCXOANTL MexXdy sHadeHuamm 0,5 n 21, .

M.8.8.3.3 lNpoBepka yHKUMOHUPOBAHUA B CNyYae BHE3aMHOro BO3HWUKHOBEHWS CrMa)XEHHOro NoCTOSHHOrO ToKa
YTEYKH

McnelTaTeneHasa Lenb AOMMKHA COOTBETCTBOBATL pucyHkam M.12 n M.13.

[MpoBepka BLINONHAETCSH B ABa 3Tana:

- BO Bpems 1-ro atana MogynbHOe YCTPOWCTBO 3aLlMUThl OT TOKa YTEYKM COEAMHAIOT C M3MepUTENbHbIM Nprubopom,
oToDpaxalLum TekyLLlee COCTOAHUE BLIX0Aa;
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- BO BpeMs 2-ro atana MogylbHOe YCTPOMCTBO 3alUMUThl OT TOKa YTEYKW COEAMHAT C YCTPOWCTBOM OTKIMOYEHUSA
TOKa YTEeYKM, CneumduLMpoBaHHbIM M3rOTOBUTENEM, I YCTAaHABNUBAIOT B KOHTPOMUPYEMYIO LEMNb. XapakTepUCTUKK 3TOro
YCTPOWCTBA OTKIMOYEHUA AOIPKHEI BbITh YKa3aHbl B 0T4eTe 0D ucnbiTaHusax.

Korpa uens Hagnexawum obpas3om oTkanubpoBaHa Ha 3HAYEHWA, YKAzaHHble danee, CO BCMOMOraTesibHbIM
BbIKMIOYaTENEM S; Unu S, B 3aMKHYTOM MOMOXEHWM WU Koraa MoAynbHOE YCTPOMCTBO 3alWThl OT TOKA YTEUKW FOTOBO K
paboTe, BHe3arnHo co3aaeTcs TOK YTEeYKM G MOMOLLBK 3aMblKaHUS BbiKoYaTens S,.

McnelTaHne NpoBOAsT C KaabiM 3HAYEHWEM TOKA YTEUKM, yKazaHHbIM B Tabnuue B.1, yMHOXEHHBIM Ha [Ba.

BeinonHAwT OBa U3MepeHWUs BpemeHu cpabaThiBaHWa ONA KawOoro 3HA4YeHWdA, Mpu 3TOM BCMOMOraTenbHIN
BhIKNIOYaTENb Sy AOMKEH HAXOAWTLCA B NONOXKEHUM | 1NA NepBOro M3MepeHns W B nonoxeHun |l anga 2-ro namepeHns:

- onA 1-ro atana — H1 04HO U3 NONYYEHHbIX 3HAYEHWUIN HE OOIMKHO NPEBLILLATE 3HAYEHUI, YKa3aHHbIX N3rOTOBUTENEM
ONna BpeMeHu cpabaTtbiBaHUA TOMNbKO MOAYIBHOMO YCTPOMCTBA 3aLUMThI OT TOKa YTEYKM;

- ONsA 2-ro 3Tana — HW O4HO U3 3Ha4YeHU KOMBUHMPOBAHHOIO BPEMEHM, ECIU MPUMEHSIETCS, HE JOIMKHO NPEBbLILLATL
npegeneHbIX 3Ha4eHnin no M.4.2.1.

M.8.8.3.4 lMpoBepka hyHKLUOHMPOBAHWA B Cry4ae MeLfeHHOro yBenMyYeHUa TOKa YTEeYKN, BOSHNKAKLLEro B pesyrib-
Tate c6oA B Lenu, NMTaeMoi ¢ NOMOLLbK 3-MMMYNbCHOMO 38e34,000pa3HOro coeguHeHusa Unm B-MMnynbLCHOrO MOCTOROIO
coeMHEeHUA

McnbiTaTenbHas uens AoMmKHa COOTBETCTBOBATL pucyHKy M.14, npu aTom Beiknovatenu Sy u S,, a Takke S,, ecru
NMPUMEHSAIOT, AOMKHBI BbITh 3aMKHYThL. VcnbiTaHre AomkHO GbITh BBINOMHEHO ABaXAbI.

Ons KaxOoro MCnbITaHua crneayeT MOCTENEHHO YBENWYMBATh TOK HauuHas ¢ Hyna no 2{,, B TeyeHue 30 c.
CpabatbiBaHie JOMKHO NPOMCXOAUTL Mexay HaqeHuamm 0,5 n 27, .

M.8.8.3.5 lNpoeepka hYHKUMOHMPOBAHUA B CNyYae MeOleHHOro yBenMyeHMs TOKa YTeYKW, BO3HMKAKLIEro B pe-
aynetate cbos B Lenu, NUTaeMoi C MOMOLLbI 2-MMMYNBHOr0 MOCTOBOIO Mexayda3Horo coeuHeHus

McnbiTaTenbHas Lens AoMKHa COOTBETCTBOBATL PUCYHKY M.15, npu aToM BhIKNo4aTenn S; u S,, a Takke Sa, ecnu
NPUMEHSIOT, AOMKHBI HAXOOUTLCS B 3aMKHYTOM NONoxeHWu. McneiTaHue cnegyeT NPpOBOAWUTL CO BCEMU BO3MOXHBIMK KOM-
BuHaumAMK nap NyTer ToKa ANA CEHCOPHOrO 3MeMeHTa MOAYNbHOMO YCTPOWCTBA 3aLLMThI OT TOKa YTEYKK.

[ns kagoro McneiTaHUA TOK CnedyeT NOCTeneHHo yBenuuMBaTte HaduHas ¢ Hyna v oo 1.4/, B Tedenune 30 c.
CpabaTtbiBaHne O0IMKHO NPOMCXOAUTL Mexay aHadeHuamu 0,5 u 1,47, .

MpumevaHus

1 Ona Toro 4ytobbl yNpoCTUTE WCMbITAHUA ANS TOKOB YTEYKW, co3faaBaeMblx cboem B Lenu, nuTaemoli nocpea-
cTBOM NGO OBYXMMNYNbLCHOMO MOCTOBOMO MeXayasHoro coequHeHusl, Moo TpexMMnynbCHOMO COeAMHEHNS «3Be3aar,
nMBo LWEeCTUMMMYNLCHOrO MOCTOROMO COeAUHEHWUS, MPOBEPKY PYHKLMOHUPOBAHWS NPOBOAAT TOMNLKO C UCMONbL30OBAHMEM
MeaNeHHOro YBENMYEHUS TOKa YTEUKN U ¢ (Pa30BLIM KOHTPOMbHEIM yrioM o = 0°.

2 [na Toro 4tobbl YyNPOCTUTE UCTILITAHWA ONA TOKOB YTEYKN, CO34aBaeMblx cboem B TpexdasoBor BbINPAMIEHHOR
Lenu, Npoeepky OyHKUMOHUPOBAHWS NPOBOAST TONLKO AN 3-MMMYNbCHOMO COeAMHEHUS «3BE3aa».

M.8.8.3.6 lNpoeepka hyHKUMOHNPOBAHWUS NOA HArpy3koW NpyU UCXOOHOW TemMnepartype

[NoBeTOpSAT UcnbiTaHus B cooTBeTcTBMM ¢ M.8.8.3.2, M.8.8.3.4 n M.8.8.3.5, npn 3TOM UCMLITYEMBIN NYTb TOKa U 2-1
nyTb TOKa MOAYNBLHOrO YCTPOWUCTRA 3aLUMThI OT TOKA YTEYKM HArpyKatT ¢ HOMUHAMBHLIM TOKOM.

M.8.9 MNMpoeepka noBedeHUst MOAYIbHbLIX YCTPOWUCTE C OTAEeNbHO CMOHTUMPOBAHHLIMM CEHCOPHLIMU
3nieMeHTaMM B criy4yae NoBpeXaeHUs coeguHeHUs CEHCOPHOro afnemMeHTa

M.8.9.1 Obwme nonoxeHua

[Ona MoaynbHbIX YCTPOWCTB 3allUTbl TOKA C AMana3oHOM HOMMHANbHbIX 3HAYEHWA WCTOYHWMKA HanpsKeHWs
MCMbITAHWSA CregyeT NpoBOAWTL ANSA KaXOoro HOMWHANbHOro 3HaydeHus B cootBeTtctBMM ¢ M.8.9.2 mnm M.8.9.3, B
3aBMCUMOCTW OT MPUMEHEHWS, COrMAaCHO MHCTPYKLMAM M3rOTOBUTENSA.

M.8.9.2 MeTtopn ucnbitaHua 1

MogyneHOe yCTpOMCTBO 3aluTbl OT TOKA YTEYKW OOIMKHO ObiTb COEOWHEHO C BHELWHWM CEHCOPHBIM 31IEMEHTOM
W Hagnexawum obpasom obecnedymBaTbCA MUTAHWEM C KaKObiM HOMWHANbHBIM HamnpshKeHWeM, Kak MoKasaHo Ha
pucyHke M.16.

He gomkHO GbITb TOKa 3aMblKaHWSA, NPOXOAALLEro B CEHCOPHOM AaTyMKe, U UCMbiTaTenbHaa Lenb He OOMKHA ObITh
aKTMBMPOBaHa.

[Mpu oTcoeanHEHNM CEHCOPHBIX ANEMEHTOB MOAYINEHOE YCTPOWCTBO 3aLlUMThl OT TOKa YTEYKU A0MKHO cpabaTtbiBaTth
WINKW NOCbINaTh CUrHan, coobLLaLLMii 06 3TOM OTCOEOUHEHWN.

M3mMepsoT MHTEpBan BpEMEHU MEXY OTCOEAVHEHUEM U U3MEHEHWEM TEKYLLIErO COCTOSIHUS BbiXxoaa.

BbINOMHAKT TpY U3MEPEHWS; HA OOHO U3 U3MEPEHHBIX 3HAYEHWIA HE JOMKHO NpeBbIWaTs 5 c.

M.8.9.3 MeTtoa ucnbitTaHua 2

McneiTanus cnegyeT npoBoauTL CNedylowum obpasom:

a) BKMYAaT UCNbITATENBHOE YCTPOWCTBO. MoaynbHOE YCTPOWCTRO 3aLUMThl TOKa YTEYKW JOMKHO cpabaTkiBaTh;

b) npwu oTcoeavHeHUN CeHCOPHBIX 3NeMeHTOB BKNIOYaeTCH UCnbiTaTenbHoe ycTpoicTeo. MoayneHoe yCTPOMCTBO
3aLLUMTEl OT TOKa YTEYKW He JOMKHO cpabaTtkiBaTh.
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M.8.10 MNpoBepKka npeBbIWEHUA TeMmnepaTtypbl MOAYMNLHbLIX YCTPOWCTB 3alMTbl OT TOKa YTE4YKM
TepMUHaNbLHOro TMNa

M.8.10.1 OBLme nonoxeHus

Ecnv He ykaszaHo vHOe, MOAyMbHOE YCTPOWCTBO 3alUMTel OT TOKA YTEYKM COeOMUHSAIOT C COOTBETCTBYHOLLMMM
npoBogamu, nonepeyHoe cedeHne koTopblix npueegeHo B [EC 60947-1:2007 (tabnuupl 9, 10 n 11), n dukcupyoT Ha
haHepHOW NNnTe, OKpaLLEHHOW B MaTOBbIA YEPHbIA LUBET TONWMHOW okono 20 MMm.

McnelTaHue cnegyeT NpoBoAUTE B cpede, 3allvLeHHON OT OTKNOHAOLWErocs OT HOPMbl BHELLHEro HarpeBaHus Uiv
oxnaxgeHus.

M.8.10.2 TemnepaTypa oKpyxalLlero Bo3ayxa

B cootBetcTBum c |IEC 60947-1:2007/Uam. 2:2014 (nyHkT 8.3.3.3.1).

M.8.10.3 MeToauka ncnbiTaHWs

WcneitaHne crneayeT NpoBodWTe B cooTBeTcTBMM ¢ IEC 60947-1:2007 (8.3.3.3.4) ¢ HOMUHANbHLIM TOKOM 1|,

Bo Bpems aToro McnelTaHWs MpeBbilleHWE TemnepaTypbl He OOMMKHO MpeBblllaTh 3HaYeHWK, MpYBEdeHHbIX B
IEC 60947-1:2007 (tabnuua 2) n B IEC 60947-1:2007/M3m.2:2014 (Tabnuua 3).

M.8.11 lMpoBepka MexaHU4YeCKOW U 3NeKTPUYeCKON CTOMKOCTHU

Beixog mMogynbHOro ycTpoWCTBa 3alWMTbl OT TOKA YTEYKW MOABEPraldT WCMbITaHWAM Ha MEXaHW4ecKyr |
3MNEeKTPUYECKY0 CTOMKOCTW, KOTOPbIE BKMIoYaloT B cebn:

- 500 pencTBui Be3 Harpy3sku, KOHTPONUPYEMbIX UCNbITATENbHLIM YCTPOUCTBOM,;

- 500 pencTBuit 6e3 Harpy3sku € MNOMOLLBKD NPOXOXAEHUA HOMUHATBHOTO paboyero ToKa yTeukn £, , No 0OAHOMY NyTK
TOKa;

- 500 gencTBuiA ¢ HArpy3Ko, KOHTPONMMPYEMEIX UCMbITATENBHBIM YCTPONCTBOM;

- 500 [efcTBMiA C HArPY3KOW C MOMOLUBIO NMPOXOXKAEHUA HOMUHAMNBHOMO paboyero Toka yTeqku [, | Mo O4HOMY NyTu
TOKa.

McnelTaHus ¢ Harpy3koi NpoBoasAT B LLENK, COOTBETCTBYHOLLEN HOMUHANBHOMY BbIXOAY, YKa3aHHOMY M3roToBUTENEM.

Mocne ucnbiTaHui ModyneHOE YCTPONCTBO 3aLUMTEl OT TOKa YTEYKN HE AOMKHO UMETL NOBPEXAEHWUIA, YXYALLAIOLLNX
ero gansHemnLuyo akcnnyatauuio. Belxog gomkeH BeiTk cnocobeH BuidepKMBaTh B pA30MKHYTOM MOMOXKEHUW HanpsKeHue,
paBHOE ABYM €ro MakcumarnbHbIM HOMWHAMNBbHBIM 3HAYEHWAM, YKa3aHHbIM U3roTOBUTENEM.

n punMedYyaHne 1— I'IpOBepKy He NpoBOAAT, ECNX BbIXOAO NpefHa3Ha4eH ana cneunansHon Harpyskn n He UMeeT
HOMWHaNbHONo BbIXOQHOMO HAaNpaXeHWA.

[na mMogynbHbIX YCTPOWCTB 3alUMThl OT TOKa yTe4ku, uMerowmnx Bonee ogHOro HOMWHaNbHOMO BbIXOAA, clegyeT
NPOBOAUTL ABA UCMbITaHUS:

- ucneiTaHWe ¢ HanbonMbLWMM HOMUHAMNBHBIM TOKOM C COOTBETCTBYHOLLMM HaNpPshreHnem,

- UCMbITaHWE C HaMBOMNBLUMM HOMUHANBHBIM HANPSPKEHNMEM C COOTBETCTBYHOLLMM TOKOM.

MoayneHoe yCTpORCTBO 3aLlUWThl OT TOKa YTEYKM AOIMKHO NpoxXoauTb ucnbitadua no B.8.10.4.2.

MpumeyaHue 2 — Ecnu BbIXOO MOZYMBLHOTO YCTPOWCTBA 3aLUMUThl OT TOKA YTEYKM MMEET MpUeMIiemMblid Ho-
MuHanbHbIA napametp AC15 B cootBercTBuM ¢ IEC 60947-5-1, ucnbiTaHMs, OMUCaAHHbIE B HACTOALWEM MyHKTE, He
obsi3aTenbH.I.

M.8.12 lMNpoBepka noBeaeHU1 MOAYNbHLIX YCTPOWUCTE 3aliMTbl OT TOKa YTe4YKU B cnydae c60f1 MICTOYHUKA
HanpsKeHUs AnA MoAynbHLIX YCTPOUCTB, KnaccuduunpoBaHHbix no M.3.2.2.1

M.8.12.1 O6Lwme nonoxeHus

[ns MogynbHBIX YCTPOWCTB 3alUMThl OT TOKA YTEYKU C perynupyemMmeiM pabodmmM TOKOM YTEYKW UCTbITaHWe crnegyeT
NpPOBOAWTL NPU HAWMEHBLLEKW YyCTaBKe.

[ns MoAynbHbIX YCTPOWCTB 3alUUThl OT TOKa YTEYKM C PerynvpyemMoi 3agepKoW BPEMEHW UCMbiTaHue cnegyer
NpoBOAWTL C OAHOW N0BOI M3 YCTAHOBOK 3a4eKKN BPEMEHU.

MpuMeHaemoe HanpshkeHe NpeacTaBnaeT coboi HOMUHAMNBHOE HaNPMKEHUE UCTOYHMKA HanpsxeHus U,

[ns MoaynbHLIX YCTPOWCTE 3aLUMUTLI OT TOKA YTEYKA C AMANA30HOM HOMUHATBHBIX HAnpsKeHWIn UCTOYHUKA Hanps-
XKEHUHA UCMbITAHWA CNeayeT NPOBOAMTE C MaKCUMarbHbIM M MUHUMANBHBIM 3HaYEHUSAMW OUana3oHa HanpsaXKeHWin.

M.8.12.2 OnpepgeneHne NpeaenbHOr0 3Ha4eHWA UCTOYHUKA HanpskeHns

VMcnbiTanna cnegyeT NpoBOAMTE B COOTBETCTBMM € B.8.8.2, € 3aMeHOR TEpMWHA «HanpsKeHne NMHUM» Ha TEPMUWH
«MCTOYHWK HaMpPSKEHUSA» U TEPMUH «BbIBOAbLI MMHUKM» HA TEPMWH «BbIBOObI UCTOYHUKA HAMPSKEHWAY.

M.8.12.3 lNpoBepka aBTOMaTU4ECKOrO pasMblKaHUs B cnyyae cbosi MCTOUYHMKA HaNpsKeHUs

WcneiTanua npoBogAat cornacHo B.8.8.3 ¢ 3ameHOW TepMuMHa «HanpsXeHue NUHUA® Ha TepMUH «UCTOYHMK
HanpspKeHWA» U TEPMUH «BbIBOAbL! NMUHWWY HA TEPMUH «BbIBOAbI UCTOYHMKA HAMPSIKEHUS» , HO B 3TOM Cry4ae Heobxoaumo
W3MepATb MHTEpBar BpeMeHU MeXay OTKITIOYEHWEM Y U3MEHEHNEM TEKYLLEND COCTOSHWUSA BbIXOOA.

BbINOMHAKT TPWU M3MEPEHUA!

- ANsi MOAYMbHBIX YCTPOWCTB 3aLlUUThl OT TOKA YTEYKM MIHOBEHHOIO AEWCTBUS HU OOHO M3 3HAYEHWW He OOMKHO
npesbiWaTh 1 ¢;

- ANA MOAYMNbHLIX YCTPOWCTB 3alUThl OT TOKA YTEYKW C 3aepKKOW BPEMEHW HW O4HO U3 3HAYEHWUH He OOITKHO
npesbiwaTe 1 ¢ NNc 3agaHHasn BblAEPKKa BPEMEHW.
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M.8.13 lMNpoBepka noBegeHMA MOAYNbLHbLIX YCTPOWCTE 3alUMThLI OT TOKa YTEYKU C UCTOYHMKOM HanpaXeHus
cornacHo knaccudcgpukauum B M.3.2.2.2 B cnyyae c60A UCTOYHMKA HanpsXeHUA

B cooteeTtcTBMM c nonoxeHuamu B.8.9 B Tom cnyyae, Korga MCTOYHUMKOM HanpsiKeHWs ABMSAETCA HanpseHue
TNMHUKU KOHTPONMPYEeMOW Lienu. Ecnv ncnonb3oBaH ApYyroi MCTOMHWK HAMPSXKEHUA, KDOME HAMPSKEHNS NIMHWAK, UCTIBITAHWE
OOMKHO ObITh NPOBEAEHO CNEeAyLNM 06pa3oM.

[na MoaynbHbIX YCTPOWCTB 3aLMThLl OT TOKA YTEYKW C perynMpyemsiM pabodnm TOKOM YTEYKU UCMbITAaHUE crieqyeT
NPOBOAWTL C HAMMEHBLLLEN YCTABKOW.

[na MoaynbHbIX YCTPOWCTB 3aLUThl OT TOKA YTEYKM C PErYNMPYEMOIA 3a0epKKOV BPEMEHW MUCTbITaHWe NPOBOAAT C
OHOM, BbIGpaHHOW NPOU3BONLHO YCTAHOBKOW 3a0epXK1 BPEMEHN.

MopaynksHoe yCcTpOMCTBO 3aLluUThl OT TOKA YTEYKU COEQUHAETCH B COOTBETCTBUM C pucyHkom M.3 1 obecneunBaetcs
NMATAHWEM C Er0 HOMWHAMNLHbLIM HaMNpPsKeHWEM UINUW, B CNy4Yae Auanas3oHa HOMMHANBHbLIX HAMPSKEHUA, C HAUMEHBLIUM
HOMWHATNBHBLIM HANPSKEHUEM.

Mocne aToro NUTaHUe OTKIHHaIoT C MOMOLLBI0 PasMblKaHUa S, UK S, B 3aBUCKMOCTH OT MPUMEHEHUS, U MOAY b=
HOE YCTPOWCTBO 3alUMThl OT TOKA YTEYKU HE OOIMKHO cpabaTeiBaThb.

3aTeM BbIKNYaTenb S, UMK Sy, B 3aBUCKMOCTUA OT NPUMEHEHWA, MOBTOPHO 3aMbIKAOT, M HANPAXEHWE NOHVKaeT-
ca o 70 % HauMeHbLIero HOMUHaNLHOTO HanpskeHus. [lanee NpUMEHSOT HOMUHATBHBIA TOK YTeYKM [, C MOMOLLBIO
3amMbikaHns S,. MogynbHoe YCTPOWGTBO 3aLiMThl OT TOKA YTEYKWN JOMKHO cpabaTkiBaTh.

MocnepoBaTtenbHoCcTb UcnbiTaHuin M 11

M.8.14 MNpoBepka noBegeHUA MOOYIbLHOrO YCTPOWACTBA 3aWMThbl OT TOKa YTEeYKW B YCIOBUAX KOPOTKOro
3aMblKaHuA

M.8.14.1 OBwwme nonoxeHus

Tak Kak ModynbHOE YCTPOWCTBO 3alUMThl OT TOKA YTEYKM He ABNAETCA NepeknkyaemMbiM YCTPOWMCTBOM, eCK ero
WCMbITAHWUA NPOBeAEeHbl C yKa3aHHbIM YCTPOWMCTBOM 3alluTbl OT KOPOTKOrO 3amblkaHWa B cooTBeTcTBuM ¢ M.B.14.3 n
M.8.14.5, cumTaeTcd, YTO OHM PacMpOCTPaHAKTCA TaKKe Ha UCMLITAHWUA C APYTMMK YCTPOWUCTBaMM 3alLMThl OT KOPOTKOrO
3aMbIKaHWS G MEHBLLLMM MMKOBLIM TOKOM M MeHbLUMM 3HadeHvem [ 2,

M.8.14.2 OBwme ycnoBus AnA UCNbITaHUA

M.8.14.2.1 UcnbiTatenbHas Lenb

B cooTteeTtcTBUM ¢ IEC 60947-1:2007/M3m. 1:2010 (8.3.4.1.2), c 3ameHon pucyHkor 9, 10, 11 1 12 Ha pucyHku M.17,
M.18 n M.19.

[ns ucnblTaHWn KpaTKOBPEMEHHO [OMYCTMMOrO TOKa YCTPONCTBO 3aLLMTEI OT KOPOTKOrO 3aMbIKAHWUSA JOIMKHO ObIThb
WCKITKOYEHO.

M.8.14.2.2 [onyckn Ha UcnbiTaTeNbHbIE BENTUYNHbI

B cooteeTtcTeum ¢ IEC 60947-1:2007 (Tabnuua 8).

M.8.14.2.3 KoadhdHUUMEHT MOLLHOCTU UCMbITATENBHOW LEenn

B cootBeTcTBMM ¢ Tabnuuen 11.

M.8.14.2.4 BoccraHaBnuBawweeca HanpakKeHWe NPOMBILLITEHHOW YacTOThl

B cootBeTcTBUM Cc IEC 60947-1:2007/M3m. 2:2014 [8.3.2.2.3, nepeyuncneHune a)].

M.B.14.2.5 KanubpoBka vUcnbITaTeNbHOW Lenu

YCTPOWCTBO 3aLLMThI OT KOPOTKOTO 3aMbIKaHWA M MOLYNbHOE YCTPOWCTBO 3alUWThl OT TOKa YTEYKM, ECNU OHO UMEeT
TEPMUHAIbHLIA TWM, 3aMEHAIOT BPEMEHHBIMW COEOMHEHUSMW HE3HAYUTENBHOTO MOMHOMO COMPOTUBIIEHMA MO CPaBHEHWUIO
C MOMHbLIM CONPOTUBIEHWEM WUCMLITATENBLHOW Ueny. [na Opyrux TUNOB MOQYMbHLIX YCTPOWCTB 3aliMThl OT TOKa YTEYKM
NpoBOAa, NPOXOAALME YEPE3 CEHCOPHLIE 3NEMEHTLI, ABMSIOTCA YACTbO LENW KanubpoBKu.

[ins mcnbITaHnA ¢ HOMUHAMNLHBIM YCNOBHBIM TOKOM KOPOTKOTO 3amblkaHus /.. peauctop R u peaktopel L perynu-
pyloT Takum 06pa3om, 4ToBbl MpW MCNLITATENLHOM HANPSXKEHWM MOMNYYUTh TOK, PaBHbIA / ., C 3apaHee onpeaeneHHbIM
koaduumeHToM MoLLHOCTW. McnbiTaTensHas Lens Bo30y:KaaeTca OQHOBPEMEHHO HA BCEX NOMOCaXx.

[ns nenbiTaHnin ¢ HOMMHANBHBIM YCIIOBHBIM TOKOM YTEYKM KOPOTKOTO 3aMbIKaHWA [, . UCNOSB3YIOT AOMONHUTENBHOE
NosfiHoe conpoTueneHune Z, ytobel obuTbea TpebyeMbiX 3HAYEHWIA TOKA.

M.8.14.2.6 YcnoBus MoAynbHOro YCTPOWCTBA 3aLlWThl OT TOKa YTEYKM ANS UCNbITaHWIA

MoHTa nNpoBOAOB W (bUKcAUMA MOOYINBbHOrO YCTPOWCTBa 3allUTbl OT TOKA YTEYKW [OOMMKHbI COOTBETCTBOBATb
WHCTPYKLUUAM M3rOTOBUTENS.

B yacTHOCTW, 3TO OTHOCUTCH K MOZYIBHBIM YCTPOWCTBAM 3aLUMThl OT TOKA YTEYKM CO CKBO3HLIMY MPOBOAAMK ANA
pa3MeLLEeHNA NPOBOAOE, KOTOPLIE NPOXOAAT YEPE3 CEHCOPHLIE ANEMEHTLI.

MogyrnbHoe yCTPOWCTBO 3aLUMThl OT TOKa YTEYKM OOMKHO ObiTb CMOHTMPOBAHO Ha METaNMMYECKON NInTe.

M.8.14.2.7 CocTosiHMe MOAQYNBLHOMO YCTPOWCTBA 3alUMThl OT TOKa YTEYKK NOCHe UCNbITaHWA

[Nocne kaxgoro ucnelTaHua B cooTeetcTeunmn ¢ M.8.14.3, M.8.14.4 n M.8.14.5 moaynbHOe YCTPOMCTBO 3alUMThbl OT
TOKa YTEYKA HE JOIMKHO UMETHL NOBPEXAEHUI, YXYOLIAKLIWX Ero OanbHENLUYIO SKCIyaTauuno, U B cryvyae MOAYSbHOIo
YCTPOWCTBA 3allMTbl OT TOKa YTEYKM TEPMWHANBbHOrO TOKAa AOIMKHO BhbIAEPXKMBATL HanpsKeHWwe, paBHOe ABYM €ro
HOMMWHANBHbLIM HaNpPsXKeHUAM cornacHo ycnosusam 8.3.3.6.

MoagynbHOe yCTPOWMCTBO 3alMThl OT TOKa YTEYKM AOMKHO NpoXoauTb MchbiTaHua B cooTeeTcTBun ¢ B.8.10.4.2 n
M.8.12.3, ecrnv NnpuMeHUMO, B pamMmKax KOTOPbIX 4OCTAaTOYHO OAHOr0 U3MEpPEHHNS.
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M.8.14.3 lMpoBepka HOMWMHAIMLHOTO, YCIIOBHOIO TOKa KOPOTKOrO 3aMblkaHna [,

M.8.14.3.1 O6Lwre nonoxeHus

3OTo ucnbiTaHue sBnaeTcs HeobazaTenbHbBIM, ECNM CKBO3HOW MUKOBLIA TOK M CKBO3HasA 3HEPrus NpUCOEOUHEHHOMO
YCTPOWCTBa 3alUMTbl OT KOPOTKOrO 3aMblKaHWs MeHblUe, 4eM MWKOBbIM TOK M CKBO3Has 3HEPrus, COOTBETCTBYHOLLAA
HOMWUHAaMbLHOMY KPaTKOBPEMEHHO AONYCTUMOMY TOKY /.

M.8.14.3.2 YcnoBus UcnbeiTaHus

CoegvHeHuss ¢ He3Ha4YMTerbHbIM MOMHbLIM COMPOTUBIIEHWEM 3aMEHRAIOT YCTPOWCTBOM 3alliMTbl OT KOPOTKOroO
3aMblKaHWA W, el NMPUMEHMMO, MOOYNbHEIM YCTPOMCTBOM 3aLLUMThLI OT TOKa YTEYKM TEPMMHAMNBLHOMO ToKa.

M.8.14.3.3 MeToauka ncneiTaHna

[MpUMEeHs0T HOMUHAamNBHOe HanpsXXeHWe UCTOYHWKA HanpsiKeHWs B CnyYyae ero Mcnomb30BaHus.

BeInonHsa0T crnegyoLLyo nocnegoBaTensHOCTb 4eNCTBUN:

O—t—0

M.8.14.3.4 loBegeHve MOOYNBHOMO YCTPOWCTBA 3aLUMTLI OT TOKA YTEYKU BO BPEMSA UCMbITAHWUIA

Bo Bpems ucnbiTaHui gonyckaeTcs cpabaTbiBaHWe MO4yNbHOrO YCTPOMUCTBA 3alMThl OT TOKa YTEYKM.

M.8.14.4 TpoBepKa HOMWHANBLHOTO KPATKOBPEMEHHO AoNyCTMMOro Toka [,

[na neperyHon uenn — B cooteeTcTBMM € IEC 60947-1:2007 (8.3.4.3).

McnelTaHe MOXHO NPOBOAUTL C MNKOOBIM COOTBETCTBYHLMM HANPsKEHMeM. YCTPOWCTBO 3aWMUThl OT KOPOTKOro
3aMblkaHmsa no pucyHkam M.17, M.18 v M.19 gom«Ho BbITb UCKTIOYEHO NPU NPOBEAEHWUN NCTLITAHUA.

M.8.14.5 TMpoBepka HOMUHANBHOTO YCNOBHOTO TOKA YTEUKM KOPOTKOTO 3aMbIKaHuA 1,

M.8.14.5.1 OBLmre nonoxeHns

OTo vcnbiTaHWe ABMAeTCA HeobAs3aTenbHbIM, eCn CKBO3HOW MUKOBLIA TOK W CKBO3HAA 3HEPrMs COedWHEHHOro
YCTPOWCTBA 3allMThl OT KOPOTKOMO 3aMbIKaHWUS HUKE NMMKOBOMO TOKa M CKBO3HOW 3HEPTMMW, COOTBETCTBYIOLLE HOMUHAMNbHOMY
KPaTKOBPEMEHHO [0MYCTUMOMY TOKY YTeuKN [,

M.8.14.5.2 YcnoBua ucnelTaHum

VMcnblTaHne MogyneHOro yCTPOWCTBA 3allMThl OT TOKa YTeYKu criegyeT npoBoAuTh B yeroeusx no M.8.14.2.1, Ho ero
COEOWHEHWUS JOMKHbI BbITe BeINONHEHBI TakuM o6pazom, 4ToBbl TOK KOPOTKOTO 3aMbIKaHUS SBMSSICA TOKOM yTedkn. [ns
UCNLITAHUA TOKa YTEYKW KOPOTKOro 3aMblKaHUs coefuHeHne B, nsobpaxeHHoe NyHKTUPHOW NMHWEn Ha pucyHkax M.17,
M.18 n M.19, 3aMmeHseT coeaAnHEHNE YEPE3 CEHCOPHLIE 3reMeHThl Mexay X 1 Y.

WMcnelTaHWe NpoBoAAT Ha OAHOM MYTH TOKa.

CoegnHeHUs He3Ha4YMTENLHOTO NOSIHOTO CONMPOTUBNEHWS 3aMEHSIHOT YCTPOMCTBOM 3aLLMThl OT KOPOTKOrO 3aMblkaHUs
W, eCnv NPUMEHNMO, MOAYMbHBLIM YCTPONCTBOM 3aLUWTLI OT TOKa YTEYKM.

M.8.14.5.3 MeToauka ncneiTaHui

BeIinonHA0T cnedytollyto nocnefoBaTentbHOCTE 63 CMHXPOHM3aLUKY B OTHOLEHWW BOMHEI HAMPSHKEHWS:

O—t—0

M.8.14.5.4 lNoBegeHne MoOoyNnbHOrO YCTPOMCTBA 3aLUWThI OT TOKA YTEYKW BO BPEMS UCMbITAHWIA

Bo Bpems ucnbiTaHuii JonyckaeTcs cpabaTbiBaHUE MOAYNBLHOO YCTPOWUCTRA 3aLUThl OT TOKA YyTEYKU.

M.8.14.6 lNpoBepka HOMUHAMBHOMO KPATKOBPEMEHHO AOMYCTUMOTO TOKa yTeqkn 1,

B cootBetcTBUM ¢ M.8.14.4, 33 uUCKNOYEHUEM TOro, YTO MOAYINbHOE YCTPOMCTBO 3alUWThl OT TOKA YTEYKWU JOMMKHO
ObITb COEAMHEHO TakuM 0Opa3oM, YTOObI TOK KOPOTKOrO 3aMbIKaHUS ABMASNICA TOKOM YTEYKM.

MocnepoBaTtenbHoOCTb UcnbiTaHuia M 111

M.8.15 lMpoBepka oKkpyXaroWKUX YCNOBUA

B cootBeTtcTBUMM C ycnoBuamn B.8.11.

Mocne 3aBeplUeHUss UCMbITAHWI MOOYMbHOE YCTPOWUCTBO 3alUMThl OT TOKa YTEYKM O0MKHO MPOXOAWUTbL UCTbITAHUA
no B.8.10.4.2.

MocnepoBatenbHOCTL UcNbITaHKMU M IV

M.8.16 lNpoBepka aNeKTpoOMarHUTHOW COBMEeCTUMOCTH

M.8.16.1 O6wmre nonoxeHus

CornacHo B.8.12.1 ¢ 3ameHON NOHATWS «aBTOMATWYECKWIA BbIKMIOYATEND 3alUWMTBl OT TOKA YTEYKW» HA MOHATWE
«MOOYNbHOE YCTPOWCTBO 3alUMThl OT TOKa YTEYKU» MpU HEODXOOMMOCTW, 38 WUCKIMKYEHVMEM TOMO, YTO MPOBEPKW Mocne
MCMbITAHWIA AOMKHBI NPEACTaBNATL OO0 U3MEpeHWe Bpemenn cpabarteiBaHua (cM. M.2.2.2.1) npu [, . UameperHoe 3Ha-
YeHWe He JOMMKHO NpPEeBbIWaTh 3Ha4YeHUs!, 3asBneHHoro narotoeutenem (cm. M.4.2). McnbitatensHas Lenb Ans NpoBEpPKU
OOrmKHa COOTBETCTBOBATL PUCYHKY M.3.

M.8.16.1.2 3neKTpocTaTtM4eckue paspsagbl

CornacHo B.8.12.1.2 (npunoxeHue B) ¢ AononHUTENbHLIMK cneundukaumamm no M.8.16.1.1.

M.8.16.1.3 GnekTpoMarH1UTHbIe NOMs U3Ny4YeHUs BbICOKON 4acTOThl

CornacHo B.8.12.1.3 (npunoxeHne B) ¢ gononHuteneHeiMy cneuvdukaumsamu no M.8.16.1.1.

CxemMa ucnbiTaHUSA [OMMKHA COOTBETCTBOBaTb pUcyHKy J.4 (npunoxedue J) u pucyHky M.20 ana mogynbHbIxX
YCTPOWCTB 3aLyUThl OT TOKA YTEYKM C OTAENBHO CMOHTUPOBAHHLIM CEHCOPHBIM 3MEMEHTOM.
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M.8.16.1.4 BeICTpble anekTpuyeckue nepexoabl/BCnneckuy

CornacHo B.8.12.1.4 ¢ pononHuTenbHeIMK cneumdukaumsamm no M.8.16.1.1.

Cxema UcnbITaHUA A0MKHa COOTBETCTBOBAaTE pUCyHKaM J.5 1 J.6 (npunoxeHue J) 1 pucyHky M.21 ans moayneHeIX
YCTPOWCTB 3aLUThI OT TOKA YTEYKM C OTAENMBHO CMOHTMPOBAHHLIM CEHCOPHEIM 3MEMEHTOM.

M.8.16.1.5 Ckaukun

CornacHo B.8.12.1.5 ¢ gononHuTenbHbIMK cneundmnkaumnsamm no M.8.16.1.1.

M.8.16.1.6 KoHAYKTUBHblE MOMEXU, co3aBaeMble NonsiMy BbICOKOW 4acToThl (MomMexu obliero emaa)

CornacHo B.8.12.1.6 ¢ gononHuTenbHbiMK cneumdukaumsamm no M.8.16.1.1.

McnelTaTeneHas ycTaHOBKa OOMKHA COOTBETCTBOBATL NPUBEAEHHON Ha pyucyHKe M.22 ans MogyrnbHbIX YCTPOWCTB
3aLLUMTEl OT TOKa YTEYKM C OTAENbHLIMU CEHCOPHBIMUW AATYUKAMM.

3axum EM moxeT ObiTb MCMONMb30BaH, KOrda HopManbHoe OyHKUMOHMPOBaHWE He MOXKET ObiTbk JOCTUIHYTO W3-3a
Bozgenctena CDN Ha MogyrnbHOE YCTPOWCTBO 3al4MThl OT TOKa YTEYKN.

M.8.16.2 WcnbiTaHuaA Ha UanyyeHue

B cooteeTcTRMM ¢ B.8.12.2.
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S T (O— MRCD S O MRcD MRCD
(¢} [ Ie) Cg i
a) MoaynbHoe yeTPOMCTBO 3aLluThI b) MoayneHoe yCTponcTBO 3alimMTel  ¢) MoaynbHoe yCTPOWCTBO 3aluUThl
OT TOKa YTEYKI C OTAENbHBIM OT TOKa YTEYKW CO BCTPOEHHBLIM OT TOKa YTeYKn TePMUHANLHOro
CEHCOPHBIM 31IEMEHTOM CEHCOPHbIM 3JIEMEHTOM TMna

S — UCTOYHMK NUTaHKA; | — OTAENbHBLIN MCTOUYHKK HANpsXKeHus; V — BonbTMeTp; A — amMnepmeTp; S1 — MHOFOMOMNKCHBLIN BbIKMKYaTE b,
S, — BCNOMOrartenkHbIf BolkNioYaTens; Z — NepeMeHHoe Moo CoNpoTuBnerne; T — CeHCopHbIA anemeHT; C — Uenb Bbixoga; D —
npubop MHAKMKaLMK n3MeHeHns Tekyulero cocTosHusA; MRCD — moaynsHoe yCTPOWCTBO 3alUThl OT TOKa YTe4KU

PucyHok M.1 — KcnbiTaTensbHble Uenu Ana NpoBepky iyHKLUMOHWPOBAHUS B CIy4ae paBHOMEPHOrO YBEIMYeHUs
TOKa YTEUKM
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a) MopynbHoe YCTPOWCTEO 3aLUmMThI b) MoayneHoe ycTpoicTBO 3awuTel ¢} MogynkHOe YCTPONCTBO 3aLUUTLI
OT TOKa YTEYKM C OTAEMbHLIM OT TOKAa YTEYKN CO BCTPOEHHLIM OT TOKA YTEMKU TEPMUHANBHOIO
CEHCOPHbLIM 3NEMEHTOM CEHCOPHLIM 3NIEMEHTOM TMNAa

S — UCTOYHUK NUTaHKUS; [ — OTAENbHbLIN MCTOYHUK HAMNPsKeHWs; V — BonbTMeTp; A — aMnepmeTp; S — MHOTOMOMCHBIA BBIKMIOYATENb;
Sa — BCMoOMOraTernkHbIf BblKoYaTens; Z — nepeMeHHoe NonHoe conpoTneneHne; T — ceHcopHbii anemeHT; C — uenb Beixoaa; B —
YyCTPONCTBO oTKMtoYeHus; Osc — ocumnnorpad; MRCD — mogynsHoe yCTPOMCTBO 3aLlMThl OT TOKA YTEHKM

PucyHok M.2 — WcneiTateneHble Lenu Ans npoBepky yHKUMOHUPOBaHWA B CMyYae BHE3anHoro BO3HWKHOBEHMWSA
TOKa yTeYky (C yCTPOMCTBOM OTKITHOYEHMA)
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a) MoaynkHoe yCTPOCTBO 3aLUMThI
OT TOKa YTE4KM C OTAeNbHbIM

"

CEeHCOpPHBIM 3NeMeHTOM

b) MoaynsHoe ycTpoACTBO 3aLUUThI
OT TOKa YTEYKW CO BCTPOEHHBLIM
CEeHCOPHLIM 311EMEHTOM

¢) MogynksHoe YCTPORCTBO 3aLUMTLI
OT TOKa YTEUKWA TEPMUHATNBHOTO

THNna

S — NCTOMHUK NUTaHWSA; / — OTAENbHBIA MCTOYHUK HAaNpsikeHust;, V — BonbkTMEeTp; A — aMnepmMeTp; S1 — MHOFOMOSKCHbIN BbIKMKYaTENb;
S, — BCMoOMOrartenbHbIi BoIKNOYaTENb; Z — NEPEMEHHOE MNOSHOE CONPOTMBNEHWE,; T — CEHCOPHbLIN anemeHT; C — uenb Beixoaa; G —
reHepatop; Osc — ocuunnorpad; MRCD — mofynbHOE yCTPOMCTBO 3aLlMThl OT TOKA YTE4KM

PldcyHOI{ M.3 — WcnbiTaTtensHble Lenu ans NpoOBEPKN beHKLlMOHMpOBaHI/IH B Cny4dae BHe3anHoro BO3HWMKHOBEHWA
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a) MogynbHoe yCcTpOACTBO 3aluThi b) MogyneHoe ycTpolicTBo 3awmtel  ¢) MogynbHoe yCTPOWMCTBO 3alumThl
OT TOKa YTEYKN C OTAEMNbHBIM OT TOKa YTEYKWU CO BCTPOEHHBIM OT TOKa YTe4KN TEPMUHANbHOrO
CEeHCOPHBIM 3NEeMEHTOM CEeHCOPHBIM 3NTeMEHTOM TANa

S — UCTOUHMK NUTaHus; [ — oTaenkHbIR MCTOUYHKK HanpsxeHus; V — BonbTMeTp; A — amMnepmeTp; S — MHOTONOMKCHBIA BBIKNYATENb;
S, — BCnomoraTenbHbIA BbiknioyaTenb; £ — nepeMeHHoe NornHoe CoNpoTUBNEHNe; T — CeHCOpHbLIA anemeHT; C — uenb Bbixoaa; D —
npubop MHAUKaUMK U3meHeHus Tekylero coctosaHus; MRCD — mogyneHoe yCTpoRCTBO 3allMThl OT TOKa YTeHKK

PucyHok M.4 — WcneiTatensHble Leny ana npoBepky NpegensHoro sHadeHna Hepaboyero Toka
B YCIOBMWSIX Neperpyaku no Toky
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S
i
a) MogynsbHoe YCTPOHCTBO 3alMThl b) MogyneHoe ycTpOWCTBO 3aLMThI c) MogynbHoe YCTPOMCTBO 3alMThbl
OT TOKa YTEYKM C OTAeNbHbLIM OT TOKa YTeUKU CO BCTPOEHHbIM OT TOKa YTEYKU TEPMUHANBHOIO
CEHCOprIM AanemMeHTomM CEeHCOpPHbIM 3NEMEHTOM THNAa

S — UCTOMHWK NUTaHUA; / — OTAENbHbIA UCTOYHUK HANpskeHNst; V — BoNbTMETP; S, — BCNOMoraTenbHbIi BbIKNoHaTesb; T— CeHCOPHbINA
anemMeHT; C — uenb BeiXxoga; D — npubop uHAMKauuM naMeHeHns Tekywero coctoaHusa; MRCD — moaynsHoe YCTPOWCTBO 3aluThl OT
TOKa YTEeYKN

PlﬂcyHOK M.5 — UcnbiTatenbHbie uenu ans NPOBEPKU COMPOTUBNEHUA HEXENATENBHOMY pacuenneHno B cnyvae
NpUNOXeHWA Harpy3kM eMKOCTHOro ConpoTUBNeHUA CeTn
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[eHepaTop ToKa
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neperpyaku Cencop !g g MRCD o MutaHue
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O

a) MopgyneHoe YyCTPOMCTBO 3alUMThl OT TOKA YTEYKU C OTAENBHO CMOHTMPOBAHHBIM CEHCOPHLIM 3MTEMEHTOM

—
leHepaTOp TOKa
T o
neperpysku C) MRCD o MuTtaHue
8/20 mkc
L 5—

b) MogynbHoe yCTPOWUCTBO 3aLMTLI OT TOKA YTEYKM CO BCTPOEHHBLIM CEHCOPHBIM 31EMEHTOM

—O—lL— —o— %
leHepaTop Toka MRCD | g Mutanue
neperpysku TN_ ¢ J_—(X) =
8/20 mkc =

c) MogynbHoe YyCTPOWCTBO 3allMThl OT TOKA YTEYKM TepMUHANLHOMo TUMa

MRCD — mMoaynsHOe YCTPOWACTBO 3alMThl OT TOKA YTEYKM

PMCVHOK M.6 — UcnbiTaTensHas uenb Ans NPOBEPKKU CONPOTUBNEHWA HEXenaTenbHOMY pacuenneHu
B Criydae MCKpPOBOTIo NnepekpbiTuA bes nocneayrLwlero Toka
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a) MooyrnbHOe yCTPOWCTBO 3aLLMUTh b) MogyneHOe yCTPOWCTBO 3aLUUThI c) MogyneHoe yCTpOWCTBO 3aLUUTEI
OT TOKA YTEYKN C OTAENbHBIM OT TOKa YTEYKMA CO BCTPOEHHLIM OT TOKa YTEYKW TEPMUHATBHOTO
CEHCOPHBIM 3MEMEHTOM CEHCOpPHbIM 3N1eMeHTOM TMNa
S — WCTOYHMK MUTaHWs; | — OTAEnbHBIA WCTOMHWK Hanpskenus; V — BonbTMeTp; A — amnepmeTp; S; — MHOTOMNOMIOCHLINA

BbIKNOYaTeNb; S, — OMONKCHbLIA BbIKNOYaTENb; S, — Nepeknioyarens; S, — BCNOMOrarenbHblil BuIKNoUaTens; Z — NepeMeHHoe
NonHoe COMpPOTUBMEHWe; T — CEHCOPHLIM anemeHT; C — uenk BbixoAa; D — npubop MHAMKALUMW M3MEHEHUS TEKYLLEero COCTOSHUS;
SCR — tupmctop; MRCD — moaynbHOe yCTPOWCTBO 3allMThl OT TOKa YTEYKN

PucyHok M.7 — WcnbiTaTenbHele Leny Ana npoBepky yHKLUWOHUPOBAHWS B CMy4ae HENPEPLIBHOMO NOBbLILLEHUS
MyNbCUPYHLLLErO NOCTOSIHHOMO TOKA YTEYKM
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c¢) MogynbHoe yCTPOWCTBO 3aLUMUTHI
OT TOKa YTeYKN TePMUHATBLHOTO
TMna

b) MogyneHoe ycTpORCTBO 3aLUMThI
OT TOKa YTEYKN CO BCTPOEHHBIM
CEHCOPHBIM 3MTEMEHTOM

a) MoaynsHoe yCTPOMCTBO 3alUnThl
OT TOKa YTEeYKW C OTAENBHBIM
CEeHCOPHbIM 311EMEHTOM

S — UCTOYHUK NUTaHUA; [ — oTAenbHbIA UCTOYHUK HaNpsaxeHns; V — BonbTMeTp; A — amnepMerp; S — MHOTOMOMKCHBIA BBIKMNYATENb;

82 — O[HONOSOCHbIN BbIKNOYaTE b, 83 — nepeknK4yarens; Sa — BCMomoraTesbHblid BblKKYaTens, Z — nepeMeHHoe norHoe

conpoTtueneHue; T — ceHcopHbIl aneMmeHT; C — uens BbixoAa; G — reHepatop; Osc — ocumnnorpad; SCR — tupuctop; MRCD —
MOLYNbHOE YCTPONCTBO 3alMThl OT TOKa YTEeuKM

PucyHok M.8 — WcneiTaTeneHbele Lenu gns npoeepky yHKUMOHWPOBaHWSA B Clyvae BHE3AMHOTO BO3HUKHOBEHUSA
NyNbCUPYHLLEro NOCTOSIHHOTO TOKa yTedku (6e3 ycTpoWcTBa OTKITIOUEHNS)
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a) MoaynbHoe YCTPOWCTBO 3aLUuTh b) MoaynbHoe yCTPOWCTBO 3alLUThI ¢) MogynbHoe YCTPONCTBO 3aLLMThI
OT TOKa YTe4YKW C OTAENbHBIM OT TOKa YTe4YKHU CO BCTPOEHHbLIM OT TOKa YTEeYKWN TeEpMUHaNLHOro
CEeHCOPHbLIM 3aNeMeHTOM CEeHCOpPHbIM 3NTeMEHTOM ThNa

S — UCTOYHUK NUTaHUS; [ — OTAENbHbLIA NCTOYHMK HaNpPaXeHus; V — BoNbTMeTp; A — amnepmeTp; S; — MHOrOMNONKCHLIA BbIKINKYaTE b,

S, — OOHOMOMIOCHBIA BbiKNtOYaTenb, S, — nepekmnyaress; S, — BCNOMOraTenbHbI BbiKOYaTens, Z — NepemMeHHoe NosHoe

conpoTuBnexne; T — ceHCopHbIA 3nemeHT; C — uenb Bbixoda; B — ycTpoicTBo OTKMNoYeHWs Toka; Osc — ocumnnorpad; SCR —
Tupuctop; MRCD — moaynsHOe YCTPOWUCTBO 3alKTel OT TOKa YTEHKM

PucyHok M.9 — UcnbiTaTenbHble Leny AN NpoBepKW YHKUMOHWPOBAHWSA B CIy4ae BHE3AMNHOTO BO3HUKHOBEHUS
MyNBCUPYHOLLIENO NOCTOAHHOMO TOKa YTEYKM (C YCTPOMCTBOM OTKITIOYEHNS)
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a) MoaynbHoe YCTPOWMCTBO 3allpnThl b) MogynbHoe YCTPOMCTBO 3aLlMThI ¢) MogynbHoOe YCTROWCTBO 2aLLMThl
OT TOKa YTEUKN C OTAEMNbHbIM OT TOKa YTEYKU CO BCTPOEHHBIM OT TOKa YyTeYKM TEPMUHANBHOIO
CEHCOPHbIM 3N1EMEHTOM CEHCOpPHbLIM 3MEMEHTOM TMna
S — WCTOYHUK NUTaHWSA; /| — OTAENbHLIM UCTOYHWK HanpskeHus; V — BONbTMETP; A1 — aMnepmMeTp Ans M3MepeHus NOCTOAHHOro
Toka; A, — amnepmeTp Afs M3MepeHus OeNCTBYHLIEro 3Ha4YeHUa NepemMeHHoro Toka; S; — MHOTOMOMIOCHLIA BhIKMOYaTeNb,; S, —

ABYXMNOMOCHLIN BbIKMOYaTENb; S; — OBOWHOWN NepeknioYartenens, S, — BCNOMOraTenbHbIl BhIKNoYaTeNb; Z — NepemMeHHoe NomnHoe
conpotueneHue; T — ceHCopHbIn anemeHT; C — uens BeiXxoga; B — yCTPOWUCTBO OTKNOYEHUA Toka; D — npubop nHAMKaUUKM U3MeHeHns
Tekylwero coctosHus; SCR — tupuctop; MRCD — moaynbHoe yCTPOWCTBO 3aLLMUThl OT TOKA YTEYKM

PucyHok M.10 — WcnbiTaTenbHele Lenn Ana NpoBepky (hyHKLMOHWPOBAHWA B Criydae nynbCUpyHLLEro NOCTOAHHOMO
TOKa YTEYKW, Ha KOTOPbIA HaKNaablBaeTCH CrNaXeHHbIA NOCTOAHHBIA TOK 6 MA
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a) MogynbHoe YCTPORCTBO 3aLUMTH b) MoaynbHoe yCTPORCTBO 3alUmThbl ¢) MogynbHoOe YCTPOCTBO 3alUThl
OT TOKa YTEYKW C OTAENbHbIM OT TOKa YTeYKM CO BCTPOEHHbIM OT TOKa yTeYKn TepMUHaNbHOIo
CEeHCOpPHbIM 2N1eMeHTOM CEeHCOPHbIM 3NeMeHTOM TUna
S — UCTOYHUK NUTaHWa; | — OTAeNbHbIN NCTOYHNK HanpsxeHns; V — BonbTMeTp; A; — aMnepmeTp Ans U3MEpeHWUA NOoCTOAHHOM

Toka; A, — amnepmeTp ANA N3MEepeHUs LefCTBYIOLIEro 3HaveHUs NepemeHHOro ToKa, S; — MHOTONOMKCHBIA BeIKNOYaTes; S; —

OOHOMNONIOCHBIN BblKMOYaTEnNb; 83 — nepeknkyaTens; S4 — OBYXNOMNKOCHLIN BbIKNIOYATEND; Sa — BCNoMoraTenbHbli BbliKNOYaTenb, Z1!

Z, — NepemMeHHOE NorHoe ConpoTuBnexne; T — CeHCopHbIi anemeHT; C — Lenb Bbixoaa; D — npubop MHAMKaLWMM M3MEHEHUA TEKYLLLEro
coctosHus; MRCD — moayneHOe yCTPONCTBO 3almMThl OT TOKA yTEYKM

PucyHok M.11 — WcnbiTaTenbHble Lenu Ans NpoBepKn (byHKUMOHMPOBAHKUA B Criydae MeaseHHOro yBenuyeHus
CrNa)XeHHOro MNOCTOAHHOTO TOKA YTEYKM
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b) MogyneHoe yCTPOWCTBO 3almnThl c) MogynsHoe YCTPOWCTRO 3aLUMThI
OT TOKa YyTEeYKKn CO BCTPOEHHBbIM OT TOK&a YyTEeYKW TEPMWHaNbHOIo
CEHCOPHbLIM 3MEeMEHTOM TMna

a) MogyneHoe YCTPOWCTBO 3allnThI
OT TOKa YTe4KM C OTAEeNbHbIM
CEeHCOPHBIM 3N1EMEHTOM

S — WCTOYHUK NUTaHWA; [ — OTAENbHBIA UCTOYHUK HanpaxeHus; V — BonbTMmeTtp; A, — amnepmertp Ans M3MepeHus NOCTOAHHOTo

TOKa; A2 — aMmnepmMeTp ANS U3MepeHus AeNCTBYHLWEro 3HavyeHWs NepemMeHHoro Toka; S1 — MHOTOMOSKCHbBIA BbIKNKYaTENb, 82 —

OAHOMNOMKCHbIV BEIKNIOYATENb; S; — NepeknioYaTtess; S, — BCNOMOraTensHbIi BbIKNoYaTess; Z — NepeMeHHOE NOMHOe CONPOTUBINEHUE;

T — ceHcopHblin anemeHT; C — uenk Beixoda; G — reHepatop; Osc — ocuyunnorpad; MRCD — mogyneHoe yCTPOWCTBO 3aLlMThl OT TOKa
yTEeuKU

PucyHok M.12 — UcnbiTatenbHele Lenu Ans NpoBepki yHKUMOHUPOBAHWA B Criyyae BHEe3arnHoro BO3HUKHOBEHHKS
CrNaXeHHOro NOCTOAHHOTO ToKa yTeukun (Be3 ycTpoincTBa OTKIYEHNS)
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a) MoaynbHoe YCTPOWCTBO 3aLUuThI b) MoaynbHoOe YyCTPOWCTBO 3alUThI ¢) MogynbHoe yCTPOWCTBO 3alUThl
OT TOKa YTEYKU C OTAESbHBIM OT TOKa YTeYKM CO BCTPOEHHbIM OT TOKa YTeYKM TePMUHaNBHOIro
CeHCOPHBIM 3NeMeHTOM CEeHCOpPHbIM 3NeMeHTOM TUNa

S — WCTOYHWMK NuTaHWA; | — OTAEenbHbIM UCTOYHUK HanpsxeHus; V — BonbTMeTp; A — amnepmMeTp ANA W3MEPEHUs NOCTOAHHOrO

TOKa; S; — MHOrONOMIOCHBIM BhIKMIOYATENb; S, — OLHOMOMIOCHBIA BhIKNOYATENL; S; — MEPEKnYaTens; S, — BCMNOMOraTensHbIn

BbIKMKOYaTenb; Z — nepemMeHHoe NornHoe conpoTueneHue; T — CeHCOopHbI anemeHT; C — uenb Bbixoaa; B — YCTPOWCTBO OTKIIOYEHNS;
Osc — ocumnnorpad; MRCD — moaynbHoe YCTPOWCTBO 3alUMThl OT TOKA YTEMKK

PucyHok M.13 — WMcnbiTatensHble Leny Ans NpoBepkn (hyHKLMOHMPOBaHUS B CIyYae BHE3anHoro BOZHUKHOBEHWSA
CrMaXeHHOTo NMOCTOAHHOMO TOKA YTeYKM (C YCTPOWNCTBOM OTKITHOHEHMWS )
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a) MoaynbHoe YCTPOMCTBO 3allvThl b) MoaynbHoe yCTPOWCTBO 3alnThl ¢) MoayneHoe YyCTPOWCTBO 3allUThI
OT TOKa YTEYKM C OTAErNbHbIM OT TOKa yTe4Kn CO BCTPOEHHbLIM OT TOKa yTe4YKn TepMUHanNbHOroO
CEeHCOPHBLIM 311EMEHTOM CEHCOpPHBIM 3MIEMEHTOM TMna

S — UCTOYHUK nuTaHua; [ — OTAenbHLIA UCTOYHMK HanpsKeHusa, V — BONbTMEeTp; A, — amnepmMeTp AnA W3MepeHWs OelCcTBYLEero
3Ha4eHWs ToKa, A, — amnepMeTp Ana U3MepeHus NepeMeHHoro Toka; S, — MHOMOMONKCHLIA BbIKNOYaTeNb; S, — OAHONOMHOCHBIA
BbIKNKOYaTenb; S; — BCNOMOraTenbHbIA BbiKNoyaTens; Z;, Z, — NepemMeHHoe MNosiHoe COnpoTuBneHue; T — CeHCOPHbLIA 3NEMEHT,
C — uens Bbixoaa; D — npubop HAMKaLUKM uameHeHus Tekyllero coctosHus; MRCD — moayneHoe yCTpoWCTBO 3alUThl OT TOKa YTe4KH

PucyHok M.14 — WcnbiTatensHele LEN ANs NpoBepky (yHKUMOHWPOBAHMA B CriyYae MeasIeHHOro yBenvyYeHus Toka
YTEYKW, BO3HUKAIOLLEro B peaynetaTte cbos B LenuW, NUTaeMOoi C MOMOLLBH 3-UMMYINLCHOTO COEAVHEHUA «3Be3aa» Unu
6-MMMyrbLCHOrO MOCTOBOTO COeAUHEHNA
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a) MogynbHoe yCTpOCTBO 3aLLUMUThI b) MogyneHoe yCTpOWCTBO 3alUWThI ¢) MogynbHoe YCTPOWCTBO 3aLMThI
OT TOKa YTEYKM C OTAENBHBIM OT TOKA YTEYKN CO BCTPOEHHBIM OT TOKa YTEeYKM TEPMUHANBHOMO
CEHCOPHbLIM 3NEMEHTOM CEHCOpPHbIM 311EMEHTOM TMna

S — WUCTOYHMK NUTaHus; | — OTAENbHbLIA UCTOYHUK HANpaxeHua; V — sonsTmeTp; A1 — amnepMmeTp Ans u3aMepeHus AenCTBYIOLLErD
3Ha4YeHua Toka; A, — amnepmMeTp ANA M3MEpeHUA NepemeHHOro Toka; S; — MHOrONoMOCHbIA BLIKMOYaTENb; Sy — OAHONOMOCHbLIA
BbIKNKOYaTenb; S; — BCNOMOratensHeIA BobiKNoYaTens, Z,, Z, — NepemMeHHOe MNOMHoe ConpoTuenedue; T — CEHCOPHLIN 3MEMEHT,
C — uene BbIxoda; D — npubop MHAMKaUUWM 3MeHeHua Tekywero coctosaHus; MRCD — mogynbHoe yCTPOWUCTBO 3aLUWThl OT TOKA YTEUKM

PucyHok M.15 — WcnbiTaTenkbHbie Lenu Ans NpoBepki hyHKUWOHUPOBaHKA B CriyYae MearleHHOro yBenuyYeHus Toka
YTEYKW, BO3HUKAIOLLETD B peaynbTaTte c60s B LW, NUTaeMol ¢ NOMOLLBH 2-MMMYINBCHOTO MOCTOBOTO MexgydasHoro
coeguHeHus

158

GostExpert.ru
https://GostExpert.ru/gost/gost-60947-2-2021



https://gostexpert.ru?utm_source=pdf&utm_medium=64629
https://gostexpert.ru/gost/gost-60947-2-2021?utm_source=pdf&utm_medium=64629&utm_term=page

MOCT IEC 60947-2—2021
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QO O MRCD
Osc
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Gy |— Gy
! — oTpensHbIn UCTOYHWK HanpsbkeHws (ecnu npumeHsetcs); V — BONbTMeTp;
S, — MHOrONOMIOCHBIN BbIKMOYATENb; S, — BCMOMOraTenbHbIid BolKkoYaTens; T —

CEeHCOopHLIA 3anemMeHT; C — uenb Bbixogaa; G — reHepatop; Osc — ocuunnorpady;
MRCD — moaynsHOe YCTPOWCTBO 3alUMThl OT TOKA YTeYKH

PucyHok M.16 — MWcneiTatenbHas uUenb ANA MNPOBEPKUM MNOBeAEeHUs

MOAYMbHBIX YCTPOMCTE 2allMTbl OT TOKA YTEYKM C OTAENBHO CMOHTU-

pPOBaHHbLIMW CEHCOPHBLIMMW ANIEMEHTAMM B Criy4ae NoOBPEXOEHWS COEeAMHEHNR
CEHCOPHOro anemeHTa
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S — WCTOYHMK NUTaHUA; [ — OTAeNbHbIA UCTOYHUK HANPSHXKeHWs (ECnn NPUMeHs-
etca); V — BonbTMeTp; A — amnepmeTp; S, — BCNOMOTaTenbHbIN BbKNKYaTeNb;
SC — BbIKNK4aTENb KOPOTKOrO 3amblkaHusa, B — coefvHeHne NS UCNbITaHus;
W — BpemeHHOe coeaWHeHue; L — nepemMeHHbIi peaktop; R — nepemeHHbIn
peavctop; Z — nepemMeHHoe NnonHoe ConpoTUBNeHne; T — CEHCOPHLIN ANeMeHT;
C — uenb Bbixoaa; D — npubop MHAMKALMKW M3MEHEHWA TEKYLLEro COCTOAHWS;
SCPD — ycTpoWcTBO 3alyMTel OT KopoTkoro 3amelikaHus; MRCD — mogynesHoe
YCTPOWCTBO 3aLLUThl OT TOKA YTEYKU

PucyHok M.17 — WcneiTatensHas uens AnsA NPOBEPKW NoBeAeH s
MOZYNbHOMO YCTPOWCTBA 3aLUMThl OT TOKa YTEYKM C OTAENbHO
CMOHTMPOBaHHBIM CEHCOPHBLIM 3MEMEHTOM B YCMOBUSAX KOPOTKOMO
3aMbIKaHWA
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SC
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MRCD

S — UCTOYHUK NuTaHus; { — oTAenbHbIA NCTOMHUK HAaNPSHKEHWUA (ECMU NPUMEHSI-
ercs); V — BonbTMeTp; A — amnepmeTp; S, — BCNOMOraTeslbHbIl BbIKHYaTeNb;
SC — BbIKNWOYaTeNb KOPOTKOrO 3aMblkaHusl; B — coefuHEeHWe A8 UCNbITaHus
TOKa YTEYKN MPU KOPOTKOM 3aMblKaHUKM BMECTO COEAWHEHUs Yepe3 CeHCOPHbINA
anemeHT; W — BpemeHHOe coeguHeHwe; L — nepemMeHHsln peaktop; R —
nepeMeHHsbln peancTop; Z — NnepemMeHHoe nonHoe conpotusneHue; C — uenb
Bbixoda; D — npubop mMHAMKaLMKM M3MEHEeHWA Tekyllero coctosHusa; SCPD —
YCTPOWCTBO 3allMThl OT kKopoTkoro 3ambikanus; MRCD — mopynsHoe ycTpolcTBo
3alUMTLI OT TOKA YTE|KU

PucyHok M.18 — WcnelTaTenesHas Lenbs ANA NPpoBEPKU NoOBeOeHUA
MOZYMbHOTO YCTPOMCTBA 3alUWThl OT TOKa YTEYKN CO BCTPOEHHBIM CEHCOPHBLIM
3NEMEHTOM B YCMOBUAX KOPOTKOrO 3aMblKaHKA

161

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 167 /190
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-60947-2-2021



https://gostexpert.ru?utm_source=pdf&utm_medium=64629
https://gostexpert.ru/gost/gost-60947-2-2021?utm_source=pdf&utm_medium=64629&utm_term=page

FOCT IEC 60947-2—2021

S
(__\
R
L
O] Ol
SC
ol ol

S — UCTOMHUK NUTaHKA; [ — OTAENbHBIA UCTOUYHKK HAMPSKEHUA (ECNK NPUMEHS-
etca); V — BoneTMeTp; A — amnepmeTp; Sa — BCMNOMOraTenbHbI BeIKNKYaTens,
SC — BbIKNYaTeNb KOPOTKOrO 3aMblkaHus; B — coeduHeHue ANA UCnbITaHus
TOKa YTEYKM MPWU KOPOTKOM 3amblKaHWW, BMECTO COEAMHEHWS Yepe3 CEeHCOPHbLINA
3NemMeHT; R — nepemMeHHbl peanctop; Z — NnepeMeHHOoEe NofHoe CoNpoTUBIEHKE;
C — uene Bbixoga; D — npubop MHAUKALWMWN U3MEHEHWNA TEKYLLero COCTOAHWS;
SCPD — ycTpoWcTBO 3almThl OT KopoTkoro 3ambikaHus; MRCD — mopaynsHoe
YCTPOWCTBO 3aLLUThl OT TOKA YTEYKU

PucyHok M.19 — WcneiTaTtensHas uens AnsA NPOBEPKW NOBEAEHUS
MOZAYbHOMo YCTPOWCTBA 3aLLMThl OT TOKa YTeYKN B YCOBMSAX KOPOTKOrO
3aMblKaHVA
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PucyHnok M.20 — lNpoBepka yCcTONYMBOCTY K ANEKTPOMArHUMTHEIM NMOMAM U3Ny4YeHUa BbICOKOW YacToTel. Cxema
UCMbITaHWA ANA MOAYNbHOMO YCTPONCTBA C OTAENbHO CMOHTUPOBAaHHBIM CEHCOPHBIM 3MIEMEHTOM (B AOMNOMHEHME K
UCMBITAHUIO, OMUCAHHOMY B NpunoxeHun B)
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PucyHok M.21 — [NpoBepka yCTONYMBOCTM K BbICTPLIM 3MEKTPUYECKM Nepexogam/Bcnneckam B COeJUHEHUN
CEHCOPHOro anemMeHTa MoAyrbHOMO YCTPOMNCTRA 3aLUMTLI OT TOKa YTEUKW C OTAENBHO CMOHTUPOBAHHLIM CEHCOPHLIM
3NEMEHTOM (B JONOMHEHME K MCMBITAHWIO, ONCAHHOMY B NpUioXkeHnn B)
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PucyHok M.22 — lMpoBepka yCTONYMBOCTM K KOHAYKTMBHBIM MOMEXam, Co3gaBaeMblM NMONsSMM BICOKOMA YacTOThbl.
Cxema ucnbiTaHWa Ans MOAYMbLHOIO YCTPOMCTEA 3aLUMThl OT TOKa YTEYKU C OTAENBHO CMOHTUPOBAHHBIM CEHCOPHBIM
3NeMeHTOM (B OMOMHEeHWE K UCMbITaHUI0 NO NPUIoXeHuo B)
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Mpunoxenune N
(o6azaTenbHoe)

OneKTpoMarHUTHasA COBMECTUMOCTb. [lononHUTenbHbIe TpeGoBaHUA U MeTOoAbl UCNLITAHUNA
AN YCTPOWCTB, HE ONUCaHHLIX B NnpunoxeHuax B, Fu M

N.1 Obwume nonoxeHUA

N.1.1 O6nactb NnpuMeHeHUs

HacTosuwee npunoxeHne MNpUMEHSETCS ANs YCTPOWCTB, YCTAHOBMEHHbLIX BHYTPWU WINU HA aBTOMaTUYECKOM
BblKMKYaTENe, BKIOYaKWMX B ceba anekTpoHHble cxeMbl [cMm. IEC 60947-1:2007/Mam. 1:2010/M3m. 2:2014 (7.3)] U He
ONMWCaHHbLIX B MPUNOXeHUW B (aBTomMaTnyeckne BLIKIHYATENM C 3aLLMTON OT TOKa yTeuku), npunoxeHun F (aeTomatuye-
CKWE BbIKMKYATENW C 3NEKTPOHHOW 3aLUMTOW OT NEperpy3ky no Toky) U npunoxeHnu M (MoaynbHbIe YCTPOWCTBA 3aLUNThI
OT TOKa YTeYKM).

B HacTofALEeM NpUNoXeHUn OnNucaHbl BCNIOMOraTensHeIE YCTPOMNCTBA aBTOMATUYECKOTO BLIKIKYATENS, Takne Kak
pacLenuTen MUHUMAaNbLHOrO HaNPSXXeHWs, He3aBUCUMbIE paCLENUTENM, KaTyLKW 3aMblKaHWA, NPUBOAHBLIE MEXaHU3MbI,
OUCTaHUMOHHbIE YCTPOWCTBA MHOWKALUWW TEKYLLETO COCTOSHUS U T. 4. Moaynv KoMMyHUKaLWKM He BXOAAT B 3TU TpeboBaHus.

HacToslwee npunoxeHwe OOMNOMHAET NpunoXeHue J B 4acTu YCINOBUMIA UCMbITAHUA M KPUTEPWEB COOTBETCTBUS,
YCTaHOBIMEHHLIX CNeunansHo NS Takux yCTPOWCTB.

N.1.2 O6wme ycnoBMA UCNLITAHWUA

VMcnbiTaHus no HacToAweMy MPUNOXKEHWID MOXHO MPOBOAUTE OTAEMLHO OT LMKMNOB WCMBITAHWIA, OMUCAHHLIX
COrnacHo MUcnblTaHWaAM pasgena 8.

[ns kaxpooro UCMbITAHUS MOXET BbITb MCMONB30BAHO HOBOE YCTPOWCTBO UMW O4HO YCTPOWCTBO ANSA HECKOMBKUX
WCNbITAHWA, MO YCMOTPEHMIKO W3rOTOBUTENS.

YT0 kacaeTca YCTPOWCTB C pas3nuyHbIMU HOMWHAMNBEHbBIMW HaNPSHKEHUAMW MATAHWA, UCMbITAHUA cnegyeT NpoBoANUTb
ONs 0QHOro YCTPOWCTBA C KaX4blM HOMWUHAMBHBIM 3HAYEHUEM.

VcnbiTaHus KaTyllek 3ambiKaHUa ABMATCA HeoDA3aTeNbHBIMW, ECMW MX KOHCTPYKUWUS (KaTyllka W 3MEeKTPoHHOoe
CpeacTBO yNpaeneHus ) MOEHTUYHA 3KBMBANEHTHLIM HE3ABUCUMbBIM pacLenmTensim.

YCTpONCTBa AOMKHbI ObITb BMOHTMPOBaHbLI B aBTOMaTWYECKWIA BLIKMIOYAaTeNb UMK YCTAHOBINEHb! HA aBTOMaTUYECKUIA
BLIKMKOYATENL B COOTBETCTBUN C MHCTPYKLUMSIMM U3TOTOBUTENS.

Pacuenutenu MMHUManbHOro HANPSKeHUS M BbIXOAbl MOLLHOCTY, NpeAHa3HaveHHble ANA NOCTOAHHOrO CoeANHEHWS
C UCTOYHWKOM MUTaHWUA, A0MKHbI BbITe 0BecneyeHbl NMTaHMEM C HOMUHAmNbHBIM HanpsXeHUeM.

MuTaHve B OvAna3oHe HOMWHANbLHLIX HaMPSBKEHWH O0MKHO BbiTe obecnedeHo ¢ MOBGLIM COOTBETCTBYIOLUUM
HanpsKeHWeM B Npedenax aToro guanasoHa.

McnblTaHns yCTPOWCTB C HOMMHANbHOK YacToTor oT 50 go 60 U MOXHO NpoBOAWTL C OAHOW NGO M3 HOMWUHANBHbBIX
4acToT.

N.2 YcTon4uuBOCTbL

N.2.1 OGuwue nonoxeHus

N.2.1.1 Ycnoeus ucneitaHuia

WMcnelTaHua Ha YyCTOMYMBOCTE MOXHO NPOBOAWTE ANS aBTOMATUYECKOTO BbIKNIOYAaTENSs, OCHALLEHHOTO pasfvyHbBIMU
YCTPONCTBaMu, U KOMBUHMPOBATE C COOTBETCTBYIOLMMMW UCMBITAHUSIMU, ONVUCaHHBIMKU B Npunoxennsx B u F, Tam, rge ato
NPUMEHMMO (HanpuMep, aNeKTpocTaTMYecKkne paspsaabl, INeKTpPOMarHWTHBIE NOMNSA U3Ny4YeHWs BbICOKON YacToThl U T. A4.).

McnelTaHus yCTPOWCTB, 3a UCKNIDYEHNEM KaTyLLIeK 3aMblIKaHWs, A0MKHbI MPOBOAWT C 3aMKHYThIMW aBTOMaTUYECKNMU
BbIKNIOYATENAMMN.

WMcnelTaHusa kaTywek 3ambelkaHus, ecnn npuMeHnmo (cM. N.1.1), cnegyet NpoBoAWTb C aBTOMATUYECKUM BbIKMO4a-
TENEeM B COCTOSIHWW FOTOBHOCTW K 3aMbIKaHWIO (C HAanpsXeHHbIMW OCHOBHBLIMW NPYXUHaMMU).

N.2.1.2 Kputepum adbdpekTMBHOCTU hyHKLMOHMPOBaHMWA

KpuTepuii A: BO BpeMs UCMbITaHWA Tekyllee COCTOsiHME aBTOMaTWYECKOro BbIKMOYaTensa u TeKyllee COCTosHWe
BbIXOAOB AUCTAHUMOHHBLIX MOAYNEA UHONKALMN HE JOMKHbEI UBMEHSTECS.

KpuTepuii B: BO BpeMa UCNbITAHUS TEKYLLEe COCTOAHUE aBTOMaTUYECKOro BhIKMIOYaTENA HEe JOMKHO M3MEHATLCS,
TOr4a Kak Tekyllee COCTOSHUE BbIXOA0B ANCTaHLMOHHbBIX MOAYNEeN MHAWKALMN MOXET BPEMEHHO U3MEHATLCS, OOHAKO Mo-
cne ucnblTaHua cnegyeT oTobpaxaTth NpaBuiibHOE TeKyLlee COCTOSHNE aBTOMAaTUYeCKOro BeIKNoYaTens.

Mocne mecnbiTaHnin cnegyet NPOBOAWTL YNPOLLEHHYIO MPOBEPKY (PYHKUMOHAMbHBIX XapakTepucTUK B COOTBETCTBUM
&N.2.1:3:

N.2.1.3 ¥YnpolleHHas npoBepka PYHKUMOHAMNbHbIX XapakTepUcTUK

Ona oboux KpuTepveB Mocre WUCMbiTaHUA ChnedyeT MpoBOAWTE NPOBEpPKY YHKUMOHWMPOBAHWA YCTPOWCTBA C
HOMWMHAaNbHLIM HanpsKeHUWeM WNW, B Cryyae AMana3zoHa HOMWHalbHbIX HanpsikeHud, ¢ MbbiM COOTBETCTBYHOLLMM
HanpsXXeHWeM B Mpefenax HUXenpuBeaeHHOro gnanasoHa:

a) pacuenuTent MMHUMAaNBHOTO HamnpsKeHWs, Haxo4AWMNCS 1MoL HanpsiKeHnem, He OOMKeH NpensTcTBoBaTh
3aMbIKaHWID aBTOMaTUYECKOTO BbIKMIOYATENS; KOrAa HanpsiKeHne CHUMAaKoT, aBTOMaTUHECKWIA BbIKMIOYaTENb JOMKEH pac-
LennaTbes,
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b) He3aBMCUMMbIA pacuenuTenb, Haxo4AWWACA 1MoL HanpsiKeHWem, [OOMMKeH pacuennaTe aBToMaTU4eCcKUiA
BbIKNKOYaTENb;

C) KaTylKa 3aMblKaHWA, Haxo4Aauaaca nog HanpaxXeHuem, AoMKHa 3aMblkaTk aBTOMaTUYECKUIA BLIKNIKOYATEND;

d) I'IpMBO,EI,HC)I;‘I MEXaHW3M, HaxoOALWMNcs nog HanpaxeHem B COOTBETCTBMUA C MHCTPYKUMAMU WM3IrOTOBUTENA,
porkeH bbiTe cnocobeH 3amMblKaTte U pasmMbikaTb aBTOMaTMYECKNA BbIKMOYaTENb.

M puMeEeHaHNE — ,D,aHHCJe ncnbiTaHe npegHasHa4eHo TONbKO OAnA NOATBERXAEeHWMA TOro, 4to YCTpOF'ICTBD HE
Bbino noBpeXxneHo BoO Bpemd MCMbITAHWUI Ha yCTOI?I'-WIBOCTb. OHo He npegHasHa4eHo ana npoBepKn NoJIHONO COOTBETCTBUA
TpeﬁOBaHMHM, onpegeneHHbIM B OCHOBHOW 4acTun HacTOALLEero ctTaHgapTta.

N.2.2 3nekTpocraTtu4yeckue paspsagbl

B cooTteeTcTBUM € J.2.2 (npunoxeHue J).

[MpumeHsatoT kpuTepun adpdexTUBHOCTM PyHKUMOHMpOoBaHWA B, onpegeneHHbii B cooTBeTcTBMM ¢ N.2.1.2.

N.2.3 3nekTpoMarHuTHbIE NOMNA U3NY4YEHUA BbICOKOW YacTOTbI

B cooteeTtcTBMM ¢ J.2.3 (Nnpunoxexue J).

McneiTaTeneHble coeaMHeHUsa OomkHbl cooTBeTcTBoBaTh |IEC 61000-4-3:2006 (pucyHok 5 unu 6), B 3aBUCMMOCTK
OT MPUMEHEHWS, C YYETOM WHCTPYKLWMIA M3rOTOBUTENA MO ycTaHoBKe. Twn kabena gomkeH ObITk ykasaH B oTyeTe 00 mc-
MbITaHWSX.

Onsatana 1 [cm. J.2.3 (npunoxenue J)] NpUMEHSIOT KpUTepnin adhdekTUBHOCTU PYHKUMOHMPOBaHMA A.

Ons atana 2 [cm. J.2.3 (npunoxeHue J)] cnegyeT npoBogWTh NpoBepKy OYHKUWMOHUPOBAHWS YCTPOWCTBA C KaXKOomn
M3 nepeyucrieHHbix B J.2.3 (npunoxeHue J) yacTtoT B cooTBeTcTBUM € N.2.1.3. 3TO ucCnbiTaHWe He NpUMeHsIoT Ons
AWNCTaHUMOHHBIX YCTPOWCTB MHOUKALIMM TEKYLLLEro COCTOSHUA.

N.2.4 BbicTpble anekTpuyeckne nepexoabi/BCNNecku

B cootBeTcTBUM € J.2.4 (NnpunoxeHue J).

VMcneiTaTeneHble coeanHeHns aomkHel cootBeTcTBoBaTh |IEC 61000-4-4:2012 (pucyHok 4) ¢ y4eToM MHCTPYKUWA
W3roTOBWUTENS MO YCTAaHOBKE.

[MpuMeHsaT KpuTepuii ahheKTUBHOCTU (DYHKLUMOHUPOBaHUA A.

N.2.5 Ckayku

B cootBeTcTBUM C J.2.5 (NpunoxeHue J).

McnelTateneHble coegMHeHNsa gomkHbl cooTBeTcTBOBaTE IEC 61000-4-5 (pycyHok 5, 6, 7, 8, 9, 10 unn 11) c yuetom
WHCTPYKLMIA N3rOTOBUTENS MO YCTAHOBKE.

MpUMeHsT KpuTepuii APPEKTUBHOCTH (PYHKLMOHUPpOBaHNUS B.

N.2.6 KoHOyKTUBHbLIE NOMEXM, co3fgaBaeMble NONAMU BbLICOKOW YacToThl (ob6wero Buaa)

B cootBeTcTBUM € J.2.6 (NnpunoxeHue J).

Ona atana 1 [cm. J.2.6 (npunoxenue J)] npuMeHsAI0T kpuTepuii acheKTUBHOCTU (DYHKLUMOHUPOBaHNA A.

Ings atana 2 [cM. J.2.6 (npunoxeHve J)] cnegyeT NpoBOAWTL NPOBEPKY (DYHKLMOHWPOBAHWA YCTPOWCTBA C KaXOom
M3 nepeyncneHHolx B J.2.6 (npunoxeHune J) yacTtoT B cooTBeTcTBUM ¢ N.2.1.3. 3TO ucCnbiTaHWe He MpPUMEHSsT Onsa
AVCTaHLUMOHHBIX YCTPOWNCTB MHAMKALMM TEKYLLLEro COCTOAHMS.

N.2.7 Npocagku n npepbIBaHUA HaNPsXeHUA

OTH MCNbITaHKUsA NPUMEHSIIOT A5 YCTPOUCTB TOMBKO C MOCTOAHHBIM MCTOYHWUKOM NUTaHWA NepeMeHHoro Toka.

McneiTanma cnegyet npoBoguTe B cooTeeTcTBUKM ¢ IEC 61000-4-11 ¢ ypoBHAMM mMenbiTanui no IEC 60947-1:2007/
Wam. 1:2010 (tabnuua 23).

Bo Bpemsi MCMbITaHWA Tekyllee COCTOSHWEe aBTOMaTUHYECKOro BhIKNIOYATENs 1 BbIXOL40B ANCTaHLMOHHBIX MOZyNen
WHAMKaLUWUW TaKKe MOXeT M3MEHSATLCSH, HO MocMe WUCMbITaHUs OOMKHO 0ToDpaXaTbCs NpaBuMbHOE TeKyllee COCTOsHWE
BbIKMoYaTens. MNocne ucnelTaHua HeobxoaMMo NPoBepPUTL NPaBUbHOE (OYHKLMOHWPOBAHKWE YCTPOWCTBA B COOTBETCTBUM
eN.2.1.3.

N.3 WNanyyeHue

N.3.1 O6wune nonoxeHnsa

OTK UCNBITAHWA NPYMEHAIOT ONA YCTPOWCTB, BKMHOYaKoWMX B ceba 3NeKTPOHHEBIE CXeMbl C OCHOBHBLIMW YacToTamm
nepekntoyeHns bonee vem 9 kly [em. IEC 60947-1:2007/M3m. 2:2014 (nyHkt 7.3.3.2.1)] u npegHaszHadeHHbIX ONa
HenpepbIBHOIO (OYHKLUMOHMPOBAHMA (HanpuMep, pacuenuTeny MUHUMAabHOMO HanpsKeHus ).

OTU UCMbITAHUS HE NPUMEHUMbI K HE3aBUCUMMBIM pacuenuTensiM, NpeaHasHaueHHbIM TONbKO A8 MCMOoNb30BaHWS C
pazbeuHAKLLUM NepeknkyaTeneM, MMbo BCTPOEHHLIM, MO0 OTAENBLHO CMOHTUPOBAHHLIM.

OHU He MpPUMEHSIIOTCA K MPUBOOHBIM MEXaHW3MaM, HE BKM4YawlWmM B cebs MoCTOAHHO Haxoasdluvecs nop
HanpsiKeHWEM 3NEKTPOHHbIE CXEeMbl, TaK Kak Takue YCTpOWCTBa AEWCTBYIOT C peaKMMW MHTEepBanamu, U ANUTENbHOCTb
cpabaTtbiBaHWA (3aMblKaHWe, pasMblkaHWe WM BO3BPaT B MCXOOHOE MOJIOKEHWE) He3HayuTenbHa (0T HeCKOMNbKUX COT
MUWITNIMCEKYHL 4,0 HECKOMbKMX CEKYHA).

Kaxzgoe yCcTpoWUCTBO OOMKHO NPOXOAUTL OTAEMNLHLIE MCMBITAHMA HA M3MYyYEHUE, KOTOPOE He crieayeT KOMOMHUPOBaTL
C COOTBETCTBYHLLMMMW UCTEITAHUAMW NpUnoxeHuid B n F.

McnelTaHve KaTyweKk 3amMblkaHusa, nMpu ux npuMeHeHun (cm. N.1.1), cnegyeT npoBoauTe C aBTOMATUYECKAM
BbIKITIOYATENEM, HAXOOALLMMCS B COCTOSIHUWM FOTOBHOCTU K 3aMbIKaHUIO (C HANPsHKEHHBIMU OCHOBHBLIMU MPYXXUHAMM).
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McnbiTaHus pacu,enMTenePl MWUHUManbHOIoO HanpaxeHna U KaTyweK 3aMblKaHWA [OOIKHbI ObITb npoBegeHbl C
3aMKHYTbIM aBTOMaTU4eCKMM BbIKIKO4YaTenem.

McnelTaHua He3aBUCUMBbIX pac:u,enMTeneﬁ W NPpUBOOHBLIX MEXaHM3MOB cneayeT BbINOMHATbL C Pa3oMKHYTbIM
daBTOMaTU4YEeCKMUM BbIKIloHaTenem.

McnelTaHns gucTaHUMOHHBIX YCTPONCTB MHAMKALMKW TEKYLWEro COCTOAHUS OOMKHBI BbiTh NPOBEAEeHb C 3aMKHYThIM
aBTOMaTUYECKNM BbIKITIOHaTENeM.

N.3.2 KoHOYKTUBHbIEe NoMeXWU BbICOKOW YacToTbl (150 kM'y—30 MITu)

B cooTtBetcTBUM € J.3.2 (NpunoxeHue J).

N.3.3 Uanyyaembie nomexu BbicOKon YacToTbl (30—1000 M)

B cootBetcTtBUM ¢ J.3.3 (mpunoxeHue J).
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MpunoxeHuwe O
(obazaTtenbHoe)

ABTOMaTMUYecKue BbIKMNK4aTernu ¢ pacluenneHueM MrHoBeHHoro geicTteus (ICB)

0.1 O6wue nonoxeHun

HacTodAwee npunoXxeHue OTHOCUTCA K aBTOMATWYECKMM BbIKMOYATENAM, KOTOPbIE BLIMOMHANT TOMBKO 4acTb
TpebGoBaHWiA NO 3aLMTe OT NEPErPY3KX Mo TOKY NPY KOPOTKOM 3aMbIKaHWW, ONpeaeneHHbIX B OCHOBHOW YacTW HACTOALLErO
cTaHOapTa (Oanee — aBToMaTu4eckue BelkntodaTenu ICB). B Ux cocTaB BXOAAT pacUenUTeny KOPOTKOro 3aMbiKaHWs
MrHOBEHHOro AeNCTBMA, KOTOpbIE MOTYT BbiTh perynupyemMbiMi, He BKIHOYasa pacuenvTend neperpy3ok. 3TW YCTPoCTBa,
Kak NpaBuno, UCNonb3ylT B COEAUHEHWUM C ApyrMM 060pyaoBaHUEM, TaKMM Kak MyckaTenu OBuraTenei, pene 3awmtbl oT
neperpysok 1 T. 4. B coueTaHun ¢ onpedeneHHsIMU perne 3auTel 0T Neperpy3ok OHU 0BecneYnBaloT NoMnHyK 3aluTy oT
neperpyskun Nno ToKy (3aLKUTy OT Neperpy3oK 1 OT KOPOTKOro 3amelKaHWsa) 1 4NA Lenu, ¥ Ang ykasaHHoro obopyaoeaHus.

ABToMaTU4YeckMe BbiKMovaTenu ICB ABnsTca aBTOMaTtMYecKMMA BbIKMIOYaTENAMKM, Ha OCHOBE SKBMBaNeHTHOro
aBToMaTtudeckoro Boikmovatens (cMm. O.2.1). B atom BuAae BbIKNOYaTeNeW OTCYTCTBYHKOT pacUenuTeny 3aluutbl OT
neperpysok, Npy 9ToM aBToMaTudeckue Belkniodatenu ICB MMeloT B CBOEM COCTaBe pacUenuTenb 3aluThl OT KOPOTKOro
3aMblkaHMA, KOTOpbI MoxeT BbiTh perynupyemelM M paspabotaH ana obecnevyeHwss CKOOPAWHUPOBAHHOW 3aLLUTHI
OT Neperpyakn no TOKy B TeX Cnyyasx, Kor4a OH COedWMHEeH C MyckaTensMuK aNekTpoABuraTeneit Unu pene 3awmrtbl oT
neperpy3ok, MMerLLMMX ONpederneHHbIe XapakTepucTUKN.

0.2 OnpepeneHun

B pononHeHwe k onpegeneHnsiM, NpuBefeHHbIM B pasgdene 3, NpMMeHaeTcs cneayrllee onpegeneHume.

0.2.1 3KkBMBanNeHTHbIA aBTOMaTU4YecKU BeiKNovaTens (equivalent circuit-breaker): ABToMaTnyeckvin BbIKMIO-
YyaTenb, Ha OCHOBE KOTOPOro CO34aH aBToMatuyeckuii Belkniodatens ICB, KOTopbIA NpoLUen UCMLITAHWA B COOTBETCTBUM C
HACTOALLMM CTaHOaPTOM W UMEET TAKOW e pa3Mep TUMOWCMOMNHEHWS, Kak U aBTOMaTUYECKUIA BelknoyaTens ICB.

0.3 HomuHanbHbIe 3HA4YeHUA

[MpUMeHAOT NapaMeTpel, NPUBEAEHHbIE B pasgerne 5, 3a UCKMHYEHUEM CCLINKWM Ha pacUenuTenn neperpysok 1 c
HKENPUBEOEHHBIMW JOMNOMTHEHUAMN.

0.3.1 HomuHanbHbIA TOK [

HomMuHankeHbI Tok aBToMaTudeckoro Beikntodatens [CB He fomKeH NpeBbiluaT HOMUHAMNbHBIA TOK 3KBUBANEHTHOTO
aBTOMAaTUYECKOro BhIKMNO4YaTens.

0.3.2 HomuHanbHaA BKNKOYawLaa cnocobHOCTb NPU KOPOTKOM 3aMblKaHUKU

[nsa aBTomaTu4eckux BolkntodaTeneit ICB MoxeT HbITh YCTaHOBMEHA HOMUHAMbHASA BKOYaKOLWaa cnocobHOCTL NpKn
KOPOTKOM 3aMblKaHUW, OTMYAKLLAACH OT 3HAYeHWUs, YCTaHOBMNEHHOro AN 3KBMBANeHTHOro aBTOMAaTWUYECKOro BbIKMYa-
Tens.

MpumeyaHnune — [na asTomatndeckux Beiknodatenen [CB moxeT BbiTh ycTaHOBNEHA HOMUHANbHaA BKAKYa-
Howasa cnocobHOCTE NpY KOPOTKOM 3aMblkaHWM, paBHas unu Bonblue 3HAYeHWs, YCTAHOBRMEHHOTO ANs 3KBMBANEHTHOMO
ABTOMATUYECKOro BLIKMOYaTENA, KOrA4a OHW COeAWMHEHbl C ONpeaeneHHbIMW NycKaTenaMK ABUraTenei Uy pene 3alluThl
OT Neperpysok, 1 X UCnbiTaHWe NPOBOAAT NO COOTBETCTBYHLWMM NyHKTam IEC 60947-4-1 (cm. 0.6.2).

0.3.3 HoMmuHanbHbIe OTKNOYaKoLWmMe cNOoco6GHOCTHU MPU KOPOTKOM 3aMbIKaHUU

[ns aBTomatmyeckmx Boiknwoyatenen |CB moxeT BbiTe yCTAHOBNEHA HOMUHANBHAA OTKIHOYaloWwan cnocobHoCTb
npyv KOPOTKOM 3aMblKaHWW, OTMAMYaoWanca OT 3Ha4YeHWs, YCTAHOBNEHHOro O/ 3KBMBaNEHTHOr0 aBTOMaTUYECKOro
BbIKNOYaTENSA.

Mpumeyanune — [Ona aeTomatndeckux Belkniovatenen ICB moxeT BbiTe yCcTaHOBNEHa HOMUHANBHAA OTKMKYa-
10lLasa cnocoBHOCTE NPU KOPOTKOM 3aMbiKaHUM, paBHas UNK GonbLUE 3HAYeHUA /. yCTaHOBMNEHHOTO A 9KBUBAMNEHTHOro
ABTOMaTUYECKOro BLIKMKOYATENS, KOrda OHW COEAMHEHBl C ONpeneneHHbIMU NycKaTensaMu OBUratenei unu pene 3awiuTol
OT Neperpy3ok, 1 UX UCTbITAHWEe NPOBOAAT NO COOTBETCTBYHWMM nyHkTam IEC 60947-4-1 (cm. O.6.2).

0.4 UHcpopmaumna o npoaykre

MapknpoBKy aBTomaTuyeckux BolknoyaTenein ICB cnegyeT BLINONHATE B COOTBETCTBUM C 5.2.

Ecnu npvmeHumo, O0MmkHbl BbITh ykazaHbl HOMMWHASBHbLIE BKMIOYAKOLWME W OTKNHYalLMe cnocobHOCTU npu
KOpOTKOM 3ambikaHum (cM. O.6.1.1). Korga ansg aBToMaTnM4eckoro BbIKMOYaTens YCTaHOBMEHbI HOMMHAMNBHbBIE 3HAYEHWSA
TONbKO Ans paboynx NnapamMeTpoB Npy KOPOTKOM 3aMblKaHWW, B COEAWHEHWUM C MycKaTenemM ABUraTens unu pene 3awuTb
oT neperpy3ok (cm. 0.6.2) HOMUHaNbHbIE NapaMeTpbl COEAMHEHUA NPWM KOPOTKOM 3aMblKaHUKM He OOIMKHbI ObiTk YKa3aHbl
Ha aBToMaTU4ecKkom BeiknovaTtene ICB.

Kpome Toro, Ha aBTomaTtudeckuin BeikntodaTens |ICB gomkHa ObiTh HaHeceHa crnegylollas MapKMpoBKa B COOT-
BeTCTBUM ¢ Tabnuuen O.1.
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Tabnuua 0O.1— MHdopmauusa o npoaykre

MMyHKT MHdopmauns MecTo pacnonoxeHnsi MapKkupoBKA

011 ObozHa4veHune «ICB» Bugumas

02.1 YcTaBKka HOMWHAMLHOMO MIHOBEHHOTO TOKa KOpPOTKOro 3ambikaHua {; | OTmevena
(cm. 2.20) (chakTryeckne 3Ha4YeHNa NN KpaTHble HOMUHAMNBHOMY TOKY)

BVI}JHMEH — BUOEH cnepean, korga aBTOMaTUYECKMIA BbIKMIOYATENb YCTaHOBITEH B pa60qu COCTOAHMK, a NprBOL
AOCTYNEH.
OTMevyeHa — OTMeYeHa Ha npoaykre.

B WHCTPYKUMSIX W3rOoTOBUTENSA AOMKHO ObITh 0bpallleHo BHMMaHWe Ha TOT (OakT, 4YTO MPKU YCNOBUAX HUXKE
HOMMWHAmbHbIX YCTaBOK TOKA KOPOTKOrO 3amMblkaHWA C MIHOBEHHbLIM AEWCTBMEM aBTOMAaTUYECKWMIA BbikmodaTens |CB He
obecneunBaeT CODCTBEHHYIO 3aLUMTY OT NMEpPerpy3kn no TOKy UNu ANA uenu. Takasa sawmTa AormkHa ObiTe obecneveHa
OTAENBHO.

Korga aBTomatuyeckui BolknodaTens ICB He coenHeH ¢ onpeaeneHHbIM 3allMLLEeHHBIM YCTporcTBOM (cM. O.6.2),
W3roTOBUTENbL [OMKEH NPEefoCTaBUThL AaHHbIE, NMO3BONAWLWKMeE caenatbh BbiGop Haanexallen 3awuTbl 0T Neperpyaok,
HanpuMep XapakTepUCTUKN NPOYHOCTM aBTOMATUYECKOro BhiknovaTens ICB ao ero makcumarnbHOW yCTaBKM MITHOBEHHOTO
OelcTBUS.

0.5 KoHCTpyKTUBHbIE U (pyHKUMOHaNbHbLIE TpeGoBaHUA

ABTOMATWMYECKWI BbIKNKOYATENb, CO30AHHbIN Ha OCHOBE OKBMBANEHTHOr0 aBTOMAaTWYeCKOoro BbIKNoYaTens
(cm. O.2.1), cCOOTBETCTBYET BCEM MPUMEHAEMbIM KOHCTPYKTUBHBIM U (OYHKUMOHaNBHBIM TpeboBaHusaM, onpeaeneHHsIM B
pasgene 7, 3a UckndeHnem 7.2.1.2.4, nepedncrneHue b).

0.6 UcnbiTanun

0.6.1 Uuknbl ucnbiTaHMA aBTOMaru4yeckoro Bbiknw4arens ICB B otaenbHOCTH

0.6.1.1 Obwme nonoxeHns

McnbiTaHus, onucaHHbIe B HACTOSALLEM MYHKTE, He TpebyeTcA NpoBoANTL, ECnu:

- XapaKTepWUCTMKN MPK KOPOTKOM 3aMblKaHWUM pacLiennTeneiil KOPoTKOro 3aMbIKaHWA M OCHOBHbIX MyTel TOka agToma-
TuU4eckoro BelknodaTens ICB nageHTUYHbBI TaKMM XapakTepucTUKaM 3KBUBANEHTHOMO aBTOMATWYECKOTO BLIKMOYaTENS UMK

- ANsi aBTOMAaTUYECKOTO BbIKIOYATENA YCTAHOBMEHbI W WCMbITaHbl TOMBKO HOMMHAmbHLIE MapameTpbl Takum
obpasom, Kak anga Yyactu coegurHeHus (cm. O.6.2).

Heobxogumo npoBecTu ucnbiTaHUA obpasua C KaxXOobiM MakCUMarnbHbIM U MUHUManbHEIM 3HAYEHUAMU HOMU-
HanbHOTO TOKA [, KaXa0ro TUMOUCTIONHEHNS.

B cnyyae ogHoro unu Gonee KOHCTPYKTUBHOrO pacxoxaeHus (cm. 2.1.2 u 7.1.5) B npegenax TUNOUCNOMNHEHWS
cnegyeT NPOBECTU UCMbITAHWE OOMONHUTENBHOrO 06pa3sua ¢ MYMHUMANbHBIM HOMWHAINBHBLIM TOKOM, COOTBETCTBYIOLUMM
KaKO0W KOHCTPYKLMK.

0.6.1.2 Uuknbl ucneiTaHii

McnbiTaHWa cnefgyeT NpoBOAWMTL B COOTBETCTBUMM C nocregoBatensHocTamu |l u lll, onucaHHbIMKM B HACTOSILLEM
cTaHnapTe, 6e3 NpoBepkX pacuennTenen neperpyaokx.

Ons ICB, nMewnx BapyMaHThl C pa3nuyHbIM KONMYECTBOM MOJKCOB, UCMbITAHUA OOMKHBI MPOBOAUTL HA BapuaHTe
¢ HaubonblwMm KonuyecTBoM nonocoB. [lpyrvue BapuaHTbl NognexaT TonbKo ucnbitTaHuam uwkna |l (Be3 npoeepku
pacuenuTenei neperpyaku).

0.6.1.3 lNpoBepka pacuenuTenei KOPOTKOro 3aMbiKaHUA

Mocne ucneiTanua no O.6.1.2 cneayeT BbINOMHWUTL UCMbITAHWE pacUenneHns B COOTBETCTBMM ¢ 8.3.3.2.2 Ha Kaxaom
drazoBoOM NoMNce NOOYEPESHO, C MaKCUManbHOW YCTaBKOW HOMWHAMNBHOTO TOKa KOPOTKOrO 3aMbIKaHUS MITHOBEHHOIO Ael-
cTBus. VicnbiTaHWe NpOBOAAT CO 3HAYEHVEM TOKA pacLenneHus, 3asBNEHHbIM U3roTOBUTENEM ANS OTAEMbHBIX MOMOCOB.
AeTOMaTU4eckui BelkntovaTens ICB gomkeH pacuennaTbes.

0.6.2 ABTOMaTu4eckui BbikntoyaTens ICB, coeauMHeHHbIW ¢ 3allMWEHHbIM YCTPOMCTBOM (T. €. C NyckaTe-
nem ABWraTensi unuv pene 3aWuThbl OT Neperpy3ok)

MpumeHsemble TpeboBaHUA K MCNBLITAHUAM [1A TaKUX COEAWHEHWIA ONMpedeneHbl B COOTBETCTBYIOLMX pasgenax
IEC 60947-4-1, B YaCTHOCTM B CregyoLWwmnx nyHKTax:

- KOOPAWMHUPOBaHUE C NPEAOXPaHUTENBHBIMW YCTROWCTBAMM 3aLLMThI OT KOPOTKOTO 3aMbIKaHWS;

- JOMOMHUTENEHbIE TpeboBaHWA Mo 0ObEeOUHEHUIO MycKaTenel W 3alUMLIEHHBIX MycKaTenew, NpUroAHbIX Ans
N30mMALMK;

- pabo4me napaMeTpbl B YCNOBUAX KOPOTKOMO 3aMblKaHWSs;

- KOOPAVMHUPOBaHWE MEPEXOAHOM0 TOKa MEXIY NMyckaTenem U COegMHEHHLIM YCTPOMCTBOM 3alUWThLl OT KOPOTKOro
3amblkaHus (SCPD).

MpumeyvaHne — OBo3sHadeHne SCPD B IEC 60947-4-1 npuMeHSAOT ANS pasnUuHbIX MpegoxXpaHuTenbHbIX
YCTPOWCTB 3aLLUMTbl OT KOPOTKOrO 3aMbIKaHWA, BKNoYas asToMaTudeckme Belknodatenu [CB.
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MpunoxeHune P
(obaAsaTenbHoe)

ABTOMaTU4YeCKMe BbIKIKOYaTeNU NOCTOAHHOIO ToKa AnsA (bOTOSHEKTpM‘-IECKVIX (CDS) YCTaHOBOK

P.1 O6nactb npumeHeHUs

[aHHoe npunoXeHWe MNpUMEHWMO K aBTOMATWMYECKUM BbIKMKOYATENAM MOCTOSHHOrO TOKA C HOMWHAMNOM [0
1500 B nocTtosHHOro Toka, npegHas3Ha4YeHHblX AnA npuMeHeHua B potoanekTpuydeckux (P3) cuctemax (ganee — P33
aBTOMaTMYecKue BbIKNoYaTenu).

ABTOMaTH4eckne BbIKNoYaTenu, ucnonesyemele B ®3 cucTemax, NOABEPraTCA BO3OEWUCTBUIO 3NEKTPUHECKUX,
9KOMNOrMYECKUX W IKCMNyaTauMOHHbIX YCMOBWIA, KOTOPbIE OTMMYalTCH OT OBWMX YCMOBWIA, YYUTbIBAEMbIX B TEKCTE
HACTOSALLEro cTaHaapTa.

B aToi cBA3KM TpebGoBaHWs CKOPPEKTUPOBAHbI C YHETOM BbiLLENEPEYUCTIEHHBIX YCNOBUIA IKCMNyaTaumm.

Llenbto gaHHOro NpunoxKeHusi ABNSETC yKaszaHwe:

- TpeboBaHWin ANA aBTOMaTUYECKUX BblKMoYaTenen, NCNonb3yemblX Ha CTOPOHE NOCTOSIHHOTO Toka ®3 ycTaHoBOK;

- UCNbITAHWIA, NpefHasHadvyeHHbIX AnA npoBepku paboTocnocoBbHoCTM wsgenuii U ux obcnyMBaHWA nocne
BO34eMCTBUA YCMNoBUIA aKcnnyaTauum ®3 cucTem.

P.2 TepmuHbl U onpeaeneHus
MpumeHstoT pasgen 2.

P.3 Knaccudmkaumsa

MpumeHstoT pasgen 3.

P.4 Xapakrepuctukm ®3 aBTOMaTUYECKUX BLIKIOYaTenemn

npb‘IMEHFIIOT NYHKT 4 co cnegyrwnmMmmn JONONHEeHNAMMW.

()] aBTOMaTU4eCKOMY BbIKNKYaTEN, npejHa3dHavyeHHOMY ONnd NMpUMeHeHUA TONbKO B ®3 YCTaHOBKax, OOJTKHO
ObITb 320aHO TOMBKO OOHO 3Ha4YeHMe HOMWHANbLHOrO TOKa. anynbc:Hoe BbioepXnBaemoe HanpaxeHuwe Uimp 3
aBTOMAaTUYECKMX BbIKITOMaTENEN A0/KHO COOTBETCTBOBATL NpuBedeHHoMY B Tabnuue P.1.

Tabnuua P.1 — HomuHanbHble YPOBHU BblAEPKMBAEMOrO UMMYMNbLCHOMO HanpaxeHua Ana OO aBTOMatMyeckuMx
BbIKNOYaTenen
MakcumansHoe 3Ha4YeHWe HOMUHAanNsLHoro paﬁoqero 3Ha4YeHne HOMWHaNBHOTo WUMNYNBCHOrO BblAepXBaemoro
HanpsxeHus, B Hanpskexuns, B
300 2500
600 4000
1000 6000
1500 8000
MprnmeyvyaHue — 3ITK 3Ha4YeHUs1 ocHOBaHbl Ha TpeboeaHuax IEC 60364-7-712 ana kateropuv nepeHanpsixe-
Hui |, onpepenenHon B IEC 60664-1 1 IEC/TR 60664-2-1:2011, npunoxeHue D.

P.5 Undhopmauma 06 uznenumn

MpumMeHsaoT nognyHKT 5.2 co cnefyowmrMm JONONHEHUAMM.

®3 aBTOMaTMYECKUWA BhbIKNIOYaTENL AOMKeH UMeTb Mapkuposky «IEC 60947-2, npunoxeHue P» B ycnoBuax,
onpegeneHHbIX B 5.2, nepedncnerue b).

ABTOMAaTWYECKMIA BbIKMNOYATENb, PACCHMTaHHbLIA HA WCMONb30BaHWE He Tonbko B P3 cucTemax, JOMmKeH MMeTb
HoMuHanbl U, u cootBeTcTBylowme [ /1., COrMacHo HACTOALEMY MPUMOXEHNIO, YETKO OTAENMEHHbIE OT HOMUHAIbHBIX
3Ha4YeHWi B COOTBETCTBMI C OCHOBHOW 4aCcTbi HACTOSALLEro cTaHaapTa.

B ®3 aBTomaTW4ecKOM BbIkNioyaTene AoMmkHbl OblTb NpegycMoTpeHbl cnocob W cxema nocrefoBaTensHOro
BKIMHOYEHUS MOMCOB (HEOBX0AMMBIX ANS KaX4oro HOMUHaNa) ¢ MapkMpoBKOW cornacHo TpeboBaHuam 5.2, nepevucne-
HWe c).

P.6 Hopmaanble YCNOBWA 3KCNnyaTtauynMn, MOHTaXa U NnepeBO3KK

MpumeHsatoT pasgen 6 co crnedyowmm JONOMHEHUEM.
MoxeT BbiTe NMpegocTaBneHo PYKOBOACTBO MO MEPEOLEHKE € MOHWXKEHWEM nokaszaTenel Ons TemnepaTtypbl
oKpyxatoLero Boaayxa Huxke nntoc 70 °C, a Take pyKOBOACTBO MO SKCMMyaTalMu Npu TeMmnepatype Huxke MuHyc 5 °C.
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P.7 TpeboBaHWA K KOHCTPYKLMM U paBoTOCNOCOBHOCTH

P.7.1 TpeGoBaHWA K KOHCTPYKLUMN

MpvmeHsatoT nogpasgen 7.1.

P.7.2 TpeGoBaHua K paboTocnocobHoCTU

MpumeHsaoT nogpazaen 7.2 co crnegyrwymm A0NoNHEHNSMU.

®3 aBTOMaTU4eCKMe BblKMNoYaTenu AomkHbl ObiTe CMOCOBHbLI nNpepbiBaTe MOOA TOK A0 WX HOMWHAaNbHOMW
OTKMoYarLWen cnocoBbHOCTH NPWU KOPOTKOM 3ambiKaHWK, BKNOYAA TOK KPUTWMYECKOW Harpy3kn, NMpy ero Hanu4uu, Kak B
NpAMOM, Tak U B 0BpaTHOM HanpasneHusax.

CooTBeTcTBME OaHHbLIM TpeboBaHUsiM NPOBEPAOT UCNbITaHUAMK o P.8.3.

YTto kacaeTca nonoxeHus 7.2.4.1, Takne ycrioBus neperpysky He MoBbIlATCA B cnyyae P2 ycTaHOBOK. YCno-
BMSA MEPETPY30K MO TOKY MOryT NULUb BO3HWKATL MPW KOPOTKOM 3amblkaHuu. o 3TON NpuyYnHE NpOBEAEHUE WCTLITAHWNA
Nno OaHHOMY MyHKTY He TpebyeTtca. McnbiTaHua Ha YHKUMOHMPOBAHWE MNPV KOPOTKOM 3aMblKaHWW NpUBEOEHbl B
P.8.3.4—P8.3.8.

Yto kacaetcsa ycnoeun 7.2.4.2 ansa pabotocnocobHocTy, @3 aBTOMaTUYecKUe BbIKMHOYaTENW O0MKHbI BbiTb CMO-
CcoBHbI YAOBNETBOPATEL TpeboBaHWAM, NpuBeAeHHLIM B Tabnuue P.2.

Tabnuua P.2— KonuyecTBo paboyvmx LMKIOB

Konn4ectso paboumnx Luknoe

HomuHanbHbIn Tokd), A KonuyecTeo umknos B yac?)

Hes Toka C Tokom®) WToro
1,100 120 9700 300 10 000
100 </, =315 120 7800 200 8000
315</,=630 60 4800 200 5000
630 <1, =2500 20 2900 100 3000
2500 <1, 10 1900 100 2000

) 370 MaKkcUMarnbHbIl HOMUHAMNBHbIA TOK AMA KOHKPETHOD TUMNOpa3Mepa.

b) B rpache 2 npuBeaeH MIHUMaMLHBIA paBouuil HOMUHAT. TOT HOMMHAN MOXET BbITh MOBLILLEH MO COFMAacOBaHUIO
C U3rOTOBUTENEM; B 3TOM Cy4Yae WUCMomb3yemMblii HOMUHAN A0MmKeH ObiTb OTpaXKeH B JaHHOM oT4YeTe 00 UCMbITAaHUSX.

©) B TeueHWe KaxOoro pabo4ero LuKna aBTOMaTU4eCcKUiA BLIKIMKOYaTENb A0MKEH OCTABaTLCA 3aMKHYTLIM B TEYEHME
[0CTaTOYHOro BpeMeHu, YTobel o6ecneunTs NOMNHLIN TOK, HO He Bonee 2 c.

M3-3a npaBun ycTaHoBKW, onpedeneHHbix B |EC 60364-7-712, pvck OBOMHOIO 3aMblKaHWMA Ha 3eMIi0 He cnegyeTr
NPUHUMATE BO BHUMaHWe. TeM camelM npunoxeHue H He npuMeHuMo k @3 aBToMaTUYECKUM BhIKITHOYATENsaM.

M punMeyaHune — Cnyqaﬁ $3 aBTOMaTMYECKOrO BhIKMNOYaTens, npepbiBaOLLETO Manblii TOK KOPOTKOIo 3aMblKa-
HWA Ha OOHOM Nonkce, Haxo4guTcA Ha CTagun pacCMOTPEHUA.

P.7.3 OnexkTtpomarHuTHasa coBMmecTMMocTs (OMC)
MpumeHsatoT nogpaszgen 7.3.

P.8 WUcnbiTaHuna

P.8.1 Tun ucnbiTaHui

MpumeHstoT nogpasgen 8.1.

P.8.2 CobniogeHue TpeboOBaHWA K KOHCTPYKLUK

MpvmeHstoT nogpasgen 8.2.

P.8.3 TunoBble UcNbLITaHWUA

MpumeHsioT nogpasaen 8.3 co cneaywmMMin oNOMHEHUAMMU.

P.8.3.1 Luknbl ncneitaHnn

Yto kacaetcqa ycrioBuid nogpaszfaena 8.3.1.2, TO UCNbITAHUA, He BKMNIOYEHHbIE B UWKN UCMbITaHWW |, He cnegyeTt
npoBoguTb, ecnyv O3 aBTOMATMYECKMIA BbIKMOMATENb CO3[4aH M3 aBTOMATMYECKOrO BLIKMKYATENS, HA KOTOPOM Ve
NPOBOAMWINCE MOEHTUYHBIE UCTIBITAHUA UMW UCMBITaHKUS B Bonee cypoBbIX YCMOBWUSAX, 38 UCKIMIOMEHUEM TOTO, YTO XapakTe-
PUCTUKM pacLEenneHnsa Ans UCMbITAaHUA C NEPEMEHHBIM TOKOM HE MPUMEHUMbI K XapaKTepucTUKam Ana NOCTOAHHOrO TOKa.

Yto kacaeTca ycnoeui 8.3.1.4, To anbTepHaTUBHbIE MPOrpamMMbl UCMbITAHWIA HE NMPUMeHUMEl K @3 aBToMaTU4ecKkuM
BLIKIKYaATENSAM.

P.8.3.2 Obwue ycnoBuma UCMbITaHWIA

[ns Bcex McnbITaHWiA NocneaoBaTensHoe COeAUHEHNE NOMKCOB aBTOMATMYECKOTO BbIKMHOYATENS AOMKHO ObITh Bbi-
MOMHEHO B COOTBETCTBUM C yKa3aHUAMU U3TOTOBUTENS.

Bbibop ¥ ucnbiTaHuA 00pa3uoB NPOBOOAT B COOTBETCTBUM C TpeboBaHusAMW rpadbl «KneMmbl ¢ MapKUMpPOBKOR
dasa/Harpyska-Ney» Tabnuubl 10.
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UTto kacaetca ycrnoeumid 8.3.2.2.5, TO NOCTOSHHas BpeMeHW ANA UCMNbITaHWA 3KCnnyaTaunuoHHoW paboTtocnocob-
HOCTW, UCMBITaHWIA NPY KOPOTKOM 3aMbIKaHUWM W ANS UCTIBITaHWSA KPUTWUYECKOro MOCTOSHHOTO TOKAa HAarpysku cocTaBnseT
1 mc. o yCMOTPEeHMIO U3roTOBUTENA MOXET ObITb MCMONb30BaHO Honee BbICOKOE 3Ha4YeHWe. B aTom criyyae oHO LOMKHO
ObITb yKa3aHo B oTYETE 00 UCMBLITAHNSX.

P.8.3.3 Uwmkn ncneitanuni |

[MpumensatoT nogpasgen 8.3.3 co cnegyowmMMy M3MEHEHUAMU.

OTHocuTeneHo ycnoeun 8.3.3.4.3 ana paboTocnocoBHOCTU C TOKOM KOMMYecTBO paboymx LMKINOB WM KONUYECTBO
LIMKITOB B Yac npuBedeHsl B Tabnuvue P.2.

Uto kacaetcs ycnoeuin 8.3.3.4.4 ana paboTocnocoBHOCTU C TOKOM KOMMYECTBO paboymx LMKIOB M KONMYECTBO
LIMKIOB B Yac npuBedeHsl B Tabnvue P.2, a nocTosHHaA BpeMEeHW OoMkKHa COOTBETCTBOBATL AaHHbIM noanyHkTa P.8.3.2.
OpHa nonoBuHa onepauuii fomkHa ObITk BLIMOHEHA C TOKAMMW, TEKYLLMMM B OAHOM HanpasfeHnv, a BTopas noioBuHa —
C TOKaMW B ApYroM HanpaBrneHuw.

OtHocuTenbHo 8.3.3.5 cnegyeT OTMETWUTb, YTO MUCMbLITAHWA QYHKUMOHUPOBAHUSA B YCNOBUAX MNEpPEerpysku He
NPUMEHUMBI.

P.8.3.4 Lukn ncneiraHui Il

[MpumeHsatoT 8.3.4 ¢ naMeHeHUaMM, yKkasaHHeiMK B P.8.3.2.

P.8.3.5 Uukn ncnbitaHui [

MpumensatoT 8.3.5 ¢ nameHeHUsaMM, ykasaHHbiMu B P.8.3.2.

P.8.3.6 Uukn ncneitannia [V

MpumeHsoT 8.3.6 ¢ N3MeHeHUaMM, yKkaszaHHbIMK B P.8.3.2.

P.8.3.7 Uukn neneitannia V

MpumeHsoT 8.3.7 ¢ M3aMeHeHUsaAMM, YKka3aHHbiMK B P.8.3.2.

P.8.3.8 Uukn neneitaHunia VI

MpumeHstoT 8.3.8 ¢ nameHeHUsMU, ykasaHHeiMK B P.8.3.2.

P.8.3.9 KpuTnyeckoe ucnbITaHWe NOCTOAHHOMO TOKa Harpysku

MpumMeHstoT 8.3.9 co cneayoLwmMMU U3MEHEHUAMMN.

ABTOMaTUYECKMIA BBIKINKOYATENb OOMKEH BbiTh 3aMKHYT U pasoMkHyT 10 pa3s ¢ KaabiM UCMbITATENBHBIM TOKOM,
5 pas c TOKOM, MpPOTeKaLMM B MPAMOM HanpasBreHuu, U 5 pa3 ¢ TOKOM, NpoTeKaloLwMM B 06paTHOM HanpaeneHun.

[MocTosHHas BpemeHy OoMmkHa cOOTBETCTBOBaThL TpeboBaHuam P.8.3.2.

Bo Bpems npoBepkn paboTocnocobHOCTH, ecnn NpUMeHMmMo, asTomaT nogeepratT 100 onepauumam, a He 50.

P.8.3.10 Uwnknnyeckoe ucneiTaHue Ha BO3AEWUCTBUE TEMMEPATYPLI

®3 apTOMaTMYECKME BLIKIIOYATENM MOABEPralT LMKNaM BO3AENCTBUA pa3HbiX TeMnepaTtyp B COOTBETCTBUMU C
IEC 60068-2-14, ucnbitanne Nb, coctosilee nz 50 UMKNOB: KaXablA LMK, COCTOAWMA K3 1 4 Npyu TeMnepatype MUHYC
40 °C, a 3atem 1 4 npu Temnepatype nrtoc 85 °C.

CKopoCTb M3MeHeHMA TemnepaTtypbl gomkHa beite 1 K/MuH. Mo okoH4YaHun 50 uuKnoB yCcTpoWcTBa AOBOAAT A0
KOMHaTHOW Temnepatypsbl (25 £ 5) °C MUHUMYM B TeyeHue 3 4.

3aTem ycTpOWCTBO NOABEPraloT:

- BU3yarnbHOMY KOHTPOSO A8 MOATBEPKAEHMA TOr0, YTO B KOMMOHEHTAX OTCYTCTBYKT UCKaXKEHWA MMM NOBPEX-
OEHUSA, KOTOPLIE MOTYT NMOBMUWSATE HA HOPManbHY0 paboTy U 3awumTy;

- NMPOBEpPKE Neperpy3oyHbiX pacuenutenei no 8.3.3.2.3;

- NPOBEpKE MOBLILLEHUS TeMMepaTypbl Ha rMnaBHbIX knemmax cornacHo 8.3.2.5. [NoBblweHWne TemnepaTypbl He
JOMKHO MpeBbILATL 3HAYEHWI, YKa3aHHbIX B Tabnuue 7;

- NPOBEpPKE 3NEeKTPUYECKON NMPOYHOCTM AManekTpuka no 8.3.3.6.

Konuyecteo 06pa3sLoB JOMKHO COOTBETCTBOBaTL TpeboBaHuaM Tabnuupel 10 Ans uukna ucnelitaHuia |.

P.8.3.11 KnumaTnyeckoe ncnbiTaHne

®3 BbIKMtOYaTENU JOMKHBI BbITE NOABEPrHYTHI KMUMaTUMECKMM UCTbITaHWAM B cooTBeTcTBUM ¢ IEC 60947-1:2007/
Mam. 1:2010/M3m. 2:2014, npunoxeHue Q, kateropus B: okpyxatlas cpefa, noaBepKeHHasi BO30elCTBUIO TeMnepaTypbl
W BNa)KHOCTW, 32 WCKMIOMEHUEM WCMBbITAHWSA Ha BO3OENCTBME CyXUM TEMMOM W WMCMbITAHUSA HA BO3OEWCTBME HU3KUX
TemnepaTyp, Tak Kak CHMTaAETCH, YTO OHU BKITKOYEHbI B LIMKITMYECKOE UCTMbITAHNE Ha BO3AENCTBME TeMnepaTypsl no P.8.3.10.

Ecnu e Tabnvue Q.1 IEC 60947-1:2007/Wam. 1:2010/3m. 2:2014 tpebyeTca nposepka akcnnyaTtaunoHHow paboTo-
CcnocoBHOCTK, ee NPOBOAAT NyTEM TEKYLLMX UCTLITaHWA Mo 8.4, 32 NCKMIYEHUEM OUANEKTPUYECKUX UCTbITaHui no 8.4.6,
KOTOPbIE BLIMNOMHAKT B paMKax UCMbLITaHWIA, NpuBedeHHbIX B Tabnuue Q.1 IEC 60947-1:2007/Mam. 1:2010/Wam. 2:2014.

YTo kacaetcs cHockM g) K Tabnuue Q.1 IEC 60947-1:2007/M3m. 1:2010/W3m. 2:2014, BO BpEMSA UCMBITAHWUIA BNax-
HOro Harpesa (PYHKLMOHANBHOE MUCMbITAHWE JOMKHO COCTOATb M3 MexaHW4eckux onepauunii no 8.4.2. Npu Hanu4um TonbKo
PYH4HBIX OpraHoB YNpaBneHWs OaHHOE WUCMbITaHWe MOXHO NPOBOAWTL B HAYarne creyoLwero XonogHoro nepuoga.

KonuyectBo obpasuoB gomkHo cooTBeTcTBOBaTh TpeboBaHuam Tabnuuel 10 ans umkna vcneitadui 1. Mo yemo-
TPEHWUIO M3TOTOBUTENS 3TO UCMbITAHWE MOXET COYETaThCA C LMKITMYECKMM UCMbITAHWMEM Ha BO3OEWCTBME TEMNEpaTypbl 1
NpPOBOAMTLCA Ha TexX e obpa3suax.

P.8.4 Tekywmue ucnbitTaHus

MpumMeHsoT nogpasnen 8.4.

P.8.5 CneumanbHble UCNLITAHUA

MpuMeHatoT noapasgen 8.5.
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MpunoxeHue Q

(ceob6ogHoe)
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MpunoxeHune R
(o6azaTtenbHoe)

ABTOMaTM4YecKkue BbIKNKOYaTENMU C yCTpOﬁCTBOM 3aWMmThbI FI,VI(*JCIJEPEHU,HaanOI'O TOKa
n beHKLWEHMM aBTOMAaTU4YeCKOro nOBTOPHOro BKNH4YeHUA

R.1 Obwwue cBegeHus

R.1.1 Npegucnoeue

ABTOMaTKyeckMe BbikmiovaTeny CBR cornacHo npunoxeHuio B Mcnonb3yloT B KavyecTBe YCTPOMCTB 3aluWThbl OT
ahheKToB, CBA3AHHLIX C NOPAXKEHUEM INEKTPUYECKUM TOKOM.

CBR cornacHo npunoxenuto B TpebyioT cbpoca Bpy4dHyto nocne pacuenneHuns.

CBR moryT 6bITh yCTaHOBNMEHBLI B YAANEHHbIX MecTax 6e3 nepcoHana, Takux kak TENeKOMMYHUKALMOHHbIE CTaHLMK
N1 oOBbEKTBI CUrHanu3aunMn ans OOPOXHOro ABWKeHus. Ecnn npoucxoguT pacuenneHue Takoro CBR m3-3a rpo3osoro
pazpaga WM BpeMEHHOWM YTEeYKM Ha 3eMnto, 3To DyaeT COnpoBOXAATLCH 3adepKaMy W 3aTpatamu, CBA3aHHbIMW C
Bble340M Ha 0OBLEKT ANs YCTPaHEeHWs HEUCMPABHOCTEN U BOCCTAHOBMNEHWUSA 3MEeKTPOCHADKEHNS.

PeayneTaTthl TAKOro pacuenneHusl u3-3a BPpEMEHHbLIX HEWCMPABHOCTEN, TAKUX Kak OTKIOYeHWe MobuneHoW Tene-
KOMMYHUKALIMOHHOW CTaHLMW UMW HEUCNPABHOCTL cBeTodhopa, MOryT cTaTk NPUYMHON HeyaobCcTB MM co3naTth yrpoay
ONS XWU3HW NONb30BaTenen.

CBR c doyHKUMEen aBToMaTtM4eckoro NOBTOPHOTO BKIKOYEHUS NpegHasHavyeHbl Ans ynydweHus achekTMBHOCTK pa-
BoTel Ha obbekTax 6e3 nepcoHana.

[aHHoe npunoxeHne oCHOBAHO Ha COOTBETCTBYHOLLMX TpeboBaHuAX Kk npunoxexuio B.

R.1.2 O6nacTb NnpUMeHeHUsI

[aHHOe NpunoXeHWe pacnpoCTPaHAETCA Ha aBTOMATMYECKME BbIKMIOYATENW C (hyHKUMEW aBTOMaTW4ecKoro
NOBTOPHOTO BKMOYeHUs (ganee — CBAR), KoTopble BOCCTaHaBNUBAIOT nogady anekTpocHabxXeHWs nocpedcTBOM aBTo-
MaTUYECKOro NMOBTOPHOMO BKIKOYEHWSA 683 py4yHOro ynpasneHus B Crnyyae pacuenneHus npu cpabaTtbiBaHuuM yCTpoOUCTBa
andhdepeHUnansHOro Toka.

TpeboBaHUsi HACTOALLErO MPUIOXEHWA TAKKE pPacrnpoCTpaHeHbl Ha YCTPOWCTBA C aBTOMATUYECKMM MOBTOPHbLIM
BKKOMEHWEM C OTAEnbHbIM NMUTaHWeM, koTopble B codeTaHun ¢ CBR oTeevatoT TpeboeaHuam gna CBAR. B uensx
HacToAWero npunoxeHua TepmMuH « CBAR» Takeke BrNioYaeT yCTPOWCTBa aBTOMaTMYECKOro NMOBTOPHOrO BKMHOYEHUSA B
coyetaHum ¢ CBR.

[aHHoe npunoxeHwe Taike BkniodaeT Tpebosanws ona CBAR, oTHocawwmeca K aNeKkTpoMarHUTHOW COBMECTU-
MocTy (BMC).

HacTosawee npunoxexHwe npumeHumo Toneko kK CBAR, npegHazHavyeHHbIM ANA NPUMEHEHWUSA B LENAX NEPEMEHHOTO
TOKa.

YcTponcteo anddepeHumansHoro Toka B CBAR cornacHo HacToswemy npunoKeHuio MoxeT BblTb UK He BbiTb
dhyHKUMOHaMNbLHO 3aBMCUMO OT HanpsixeHus asel. CBAR ¢ ycTponctBamu audpdpepeHumansHoro Toka, 3aBucuMbIMU OT
anbTepHaTUBHOrO MCTOYHMKA NMUTAHWUA, HE PAaCCMaTPUBAKOTCA B AaHHOM MPUIOXKEHUH.

Llenbio gaHHOTO NPUNOXKEHUs ABNAETCSA yKasaHue:

a) ocobbix yHKUUIA MEXaHW3Ma aBTOMaTNYECKOro NMOBTOPHOIO BKIOYEHWS;

b) ocobbix TpeboBaHuiA, KOTOPLIM OOMKHEI oTBe4aTh CBAR B ycnoeusx:

- HOpMarnbHOW Lienu,
- aHOManbHOW Lienu,
- BPEMEHHOIO KOPOTKOTO 3aMbIKaHUA;

C) WUCMbITAHWIA, KOTOPbIE OOMKHLI ObITh MPOBEOEHb! ANA NPOBEPKM COOTBETCTBUSA TpeboBaHUsAM, NPUBEAEHHLIM B
nepeyncneHuy b), a Takke COOTBETCTBYHLLMX METOOUK UCTILITAHUIA;

d) cooTteeTcTBYylOLWEN MH(popMaLKMK 06 n3genuu.

R.2 TepmuHbI 1 onpegeneHus

B pononHenuve k pasgeny 2 u nogpasgeny B.2 (npunoxeHue B) npymeHstoT cnegylowyvie AONONMHUTENBHEIE TEPMU-
Hbl 1 oNpedeneHuns:

R.2.1 aBTomaTuyeckoe NoBTOpHOe BKMO4YeHMe (automatic reclosing): Pabo4as nocnenoBateflbHOCTb MEXaHU-
YecKoro KOMMYTALMOHHOIO YCTPOWCTBA, NOCPEACTBOM KOTOPOW NOCHE OTKMIOYEHUSA OHO BKMIOYAETCA aBTOMATUYECKU NpuY
3a[aHHbIX YCMOBUSAX.

[IEC 60050-441:1984, 441-16-10, nameHeH TeEpMUH U 0OBABNEHO «NpY 3a4aHHBIX YCIOBUAXY |

R.2.2 HOMMHanbHLIX BKNOYaWU auddepeHunanbHbli TOK NOBTOPHOro BKNk4YeHuna [, (rated auto-
matic reclosing operating residual current I,,.): MakcumaneHoe 3HadeHue AwndychepeHUUanbHOro Toka, Npu KOTOPOM
ycTpoicteo CBAR tvna M BrnrovaeTcs aBTOMaTMYECKM B 3adaHHbIX yenoeusax (cm. R.3.2.1).

R.2.3 cenekTopHbIX nepekntouartens (selector switch): MNMepekniovatens Ans Belbopa pexvma aBTOMaTU4eCKOro
MOBTOPHOTO BKMIOYEHWUS UMW PYYHOro MNOBTOPHOMO BKIIOYEHUS.

174

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 180/ 190
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-60947-2-2021



https://gostexpert.ru?utm_source=pdf&utm_medium=64629
https://gostexpert.ru/gost/gost-60947-2-2021?utm_source=pdf&utm_medium=64629&utm_term=page

MOCT IEC 60947-2—2021

R.2.4 Bpema cbpoca (reset time): 3agBnNeHHbIA U3rOTOBUTENEM MaKCUManbHbIA NEpUos BPEMEHM, B TeMeHue
KOTOPOro COOTBETCTBYHOLLLAA onepaLms NOBTOPHOMO BKMHYEHUA MOXET ObITh BLIMOIHEHA.

R.2.5 zabnokupoBaHHoe cocTosiHMe (blocked state). CocTtosHne CBAR, B koTopom dhyHKLMSA aBTOMaTuU4eCcKoro
MOBTOPHOIO BKIOYEHUA OTKMO4AaeTCA 1 TpebyeTca cbpoc BpyYHyHO.

R.2.6 BblgepXKa BpeMeHW NOBTOPHOro BkNw4eHus (reclosing time-delay): Ona CBAR tuna TD (c 3agep:xkoit)
MakcuMarnbHoe BpeMs MeXay pacLuenneHvem yCTpOMCcTBa U NOBTOPHBLIM 3aMblKaHUEM KOHTaKTOB.

MpumeyvaHune 1 — OnpegeneHue yctporncte CBAR tuna TD gaHo B R.3.2.2.

R.2.7 Bpemsi NoBTOPHOro BKMKYeHUA (reclosing time): Ona CBAR tuna M makcvmaneHoe BpeMsi Mexady Tem
MOMEHTOM, KOraa BbINOMIHEHO YCMOBUE NOBTOPHOIO BKIIOYEHUS, U MOBTOPHbLIM 3aMblKaHMEM KOHTaKTOB.

MpumeyaHune 1 — OnpegeneHue yctpoicte CBAR Tna M gaHo B R.3.2.1.

R.2.8 BpemAa moHuTOopuHra (monitoring time): Ona CBAR tuna M 3To Bpems, B TEYEHWE KOTOPOro BedeTcs
MOHWUTOPUHT nocrne cpabaTeiBaHus YCTponcTBa anddbepeHLMansHoro Toka.

R.3 Knaccudmkauus

B nononHeHue K pasgeny 3 n B.3 (npunoxeHue B) npuMeHSIOT cneyoLyo AOMNOMHUTENBHY Knaccuukaumio.

R.3.1 Mo KoHCcTpyKUUK

R.3.1.1 BcTpoeHHbin CBAR

CBAR B Buae eguHoro Grioka, akTUBUPYIOWWIA OYHKUMIO aBTOMaTUYECKOro MOBTOPHOMO BKMHMYEHWS, UHTErpu-
pOBaHHYl0 M3roTOBUTENEM B aBTOMaTMYECKWUIA BbIKMNOYaTe b.

R.3.1.2 Hapy4yHoe yCTpOWUCTBO aBTOMaTMUYECKOro NOBTOPHOMO BKITIOYEHMS

YCTPOMCTBO aBTOMaTUYECKOrO MOBTOPHOMO BKIHOYEHUS AOMOMNHUTENBHO nogkntodaeTca k CBR 6e3 nameHeHus ero
BHYTPEHHWX CXeM UMW KOMMOHEHTOB.

R.3.2 Mo cnocoby aBTOMaTU4eCKOro NOBTOPHOrO BKITKOYEHUSA

R.3.2.1 Tun ¢ MOHUTOPWHIOM yTe4kn Ha 3emmno (M)

CBAR (ganee — CBAR Ttuna M), B KOTOpbIX OCYLLECTENEHbl MOHUTOPUHI CNeayioLlLer 3a HUMK Len Ansa oUueHKW
HanU4Ms KOPOTKOrO 3aMblKaHWA Ha 3eMIT0 W B KOTOPbIX MOBTOPHOE BKITHYEHWE UCKIYaeTCs, ECNU TOK YTEYKM Ha 3eMI0
npesblwaet /..

MoHuTopuHr obecne4ymBaeTca NOCPeacTBOM HaNPsKeHNs hasbl U MOXKET BbiTb HENPEpPbLIBHBIM UMM BPEMEHHbIM.

CBAR Tvna M c orpaHm4eHMeM MCMbITaTENbHOMO HAMPSKEHUS OCYLLECTBMAAOT MOHWTOPWHI CredyoLlen 3a HUMK
Lenu nocpeacTsoMm Ge30nacHoro HanpsxeHus (danee — HanpsKeHne MOHUTOPUHA).

CBAR tuna M ¢ orpaHn4YeHMeM UCMBITATENBHOMO TOKA OCYLUECTBNAIOT MOHUTOPWHE CNeayoLWen 38 HUMK LENU no-
cpeacteom BezonacHoro Toka (Aanee — TOK MOHUTOPUWHTA).

R.3.2.2 Tun c 3agepxkon (TD)

CBAR (ganee — CBAR tuna TD), B KOTOpLIX aBTOMaTUYECKOE NOBTOPHOE BKITIOYEHWE NPOMCXOAUT NOCNe BPpeEMEHU
3agepKkn 6es3 ydyeta coCcTosHMA Lenu.

R.4 Xapakrepuctuku

MpyvmeHstoT pasgens! 4 n B.4 (npunoxeHve B) ¢ HUXKenprBeAeHHbIM AONONMHEHWEM.

R.4.1 HomuHanbHbIH audhdepeHUManbHbLIA BKNIOYaKWMIA TOK aBTOMaTU4YeCKOro NOBTOPHOro BKNoYeHus (1, ,.)

3HayeHne HoMuHaneHoro guddepeHUMansHOro BKNIOYAOWENO TOKa aBTOMAaTUY4ECKOro NOBTOPHOIO BKMIOYEHUS
AOMKHO BbITh yKaaaHo uarotopuTenem 6es npesbilueHns [, . 13aroToBuTens MOXET YKasblBaTb pasHble 3HaveHns [, ans
pa3HbIX HOMUHAMNBHBIX HANPSKEHWUIA.

R.4.2 MakcumansHoe Konu4yecTBO NocnefoBaTeNbHbIX onepauuii NOBTOPHOMO BKIKOYEHUA

Bpems cbpoca 1 MakcumansHoe KOnMMYecTBO MociefoBaTensHbIX NOBTOPHLIX BKNOYEHWIA AOMKHEI BbITh YKa3aHbl
M3rOTOBUTENEM.

R.5 MapKMpoOBKa M MHCTPYKLWKX

B nononHenue k pasgenam 5 n B.5 (npunoxenune B) npuMeHAI0T HUKENPUBEOEHHYIO AONONMHUTENBHYI0 MapKMPOBKY.

a) Cnepywouwme faHHble OOMKHbI ObiTb yKasaHbl B MapKMpOBKE YCTPOWCTBA B AOMNOSHEHWE K MapKUpPOBKE,
onpegeneHHon B 5.2, nepeuncnenve a) u B.5 (npunoxerve B), n gomkHbl ObITh YETKO BMOHBI HA YCTAHOBNEHHOM YCTPOR-
cTBE:

- MHOVKaUWs BbIOpaHHOTO peXuMMa CENEeKTOPHOIO MEepeknioYaTens: «aBTOMaTUYEecKoe NOBTOPHOE BKIHOYEHWUEY» W
«PY4YHOE MOBTOPHOE BKITHOYEHWEY .

b) Crepytolwime oaHHbIe TaKKe OOMKHbI BbITh OTpaXeHs! B HAPYKHON MAapKUPOBKE YCTPOWCTRA: AaHHbIE, ONUCAHHLIE
B MEPEYMCIIEHNM a), 33 UCKIHYEHMEM TOr0, YTO OHU MOTYT BbITe HE BUAHbLI MOCMEe YCTAHOBKU YCTPOWCTBA. 3TU AaHHbIe
TakKe OOIMKHbI COAEPKAaThCA B JOKYMEHTAUWUW U3rOTOBUTENS:

- HOMUHANBHOE HanpshXeHWe NuTaHua uenn ynpaenenunsa Ug yctpoictea CBAR, ecnin npumeHUMo;

- HOMUHaNBHBIN AuddhepeHLnanbHbIM BKITHOHaLWMIA TOK aBTOMAaTUHECKOrO NOBTOPHOTO BKITKYEHWS 1,

- 3HaYeHWe UHAMKATOPOR (HanpuMep, nammnkel), ECrv NPUMEHMMO.

ar
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c) Cnegywowme AaHHble nubo O0MKHbl ObiTb yKazaHbl B MapKMpOBKe YCTpPOWCTBA cornacHo TpeboBaHuAM
nepeuuncrnieHua b), nubo gomkHbl BbITe AOCTYNHBI B NYONUKYeMOW M3roTOBUTENEM AOKYMEHTaLMW:

- NOPAOOK CHATMSA BCTPOEHHOMO NNaBKOro NpegoxpaHuTens;

- NOPAA0K NOAKMIOYEHWS KNEMMEI 3a3eMMNeHUd, Korga 3To HeoBxoanmo And dyHKLMM aBTOMaTUYEeCKOro MOBTOPHOIO
BKITIOYEHMS;

- Bpema cbpoca 1 COOTBETCTBYIOLLEE MaKCMMarbHOe KONMYeCTBO onepauuii NOBTOPHOIO BKMKYEHWS;

- BPEM$S MOHWUTOPWHIa 1 BpeMs NoBTOPHOro BroYeHMA ana CBAR Tuna M;

- BblAep:KKa BpeMeHn NoBTopHoro BrknoyeHus ansg CBAR tuna TD.

R.6 HopmanbHbie ycnoBus 3kcnnyaTaunm, MOHTaXa U NepeBO3KU
MpumeHstoT pasgen 6.

R.7 TpeboBaHWA K KOHCTPYKUUU U PYHKLMOHUPOBAHUKD

R.7.1 TpeboBaHUA K KOHCTPYKLMUK

B nononHenuve k 7.1 1 B.7.1 (npunoxeHne B) npyMeHaIoT HXKeNnpuBeAeHHbIE AONONHUTENBHBIE TpeboBaHNS.

R.7.1.1 Beibop pexuma

YcTponcTBO AoMmKHO 6bITh 060pYA0BaHO CENEKTOPHBIM BhIKNoyaTenem (cm. R.2.3).

CooTBeTCTBME NPOBEPAT UCMbITaHuaAMK No R.8.4.4.

R.7.1.2 NHaunkaTtopsl

YCTPOWCTBO AOMKHO BbiTh OCHALLIEHO MHAWMKATOPOM, OTPaXaloLWMM 3abnokMpoBaHHoe cocTosiHue. Bee nHgukaTopbl
AOIMKHBI ObITh BUAHB! HA YCTAaHOBMNEHHOM YCTPOWCTBE.

R.7.1.3 CBAR tvna M

HeobxognMo MCKMYWUTE Nogadvy ONacHOro HanmpHKeHUs WM ToKa Ha KneMmbl Harpysku. Mcnonb3ytoT oguH u3
cnenyowmx cnocobos:

- HanpsbxkeHue mMoHuTopuHra (cMm. R.3.2.1) nogaetca ¢ TpaHcgopmaTopa, obecnevmeas knacc msonauum |l mexay
nNepBUMYHOM M BTOPUYHON Lenamu. HanpaxeHue MOHUTOPWHIa He JAOMKHO npeBbiwaTth 25 B nepemenHoro Toka unm 60 B
MOCTOSIHHOrO TOKa; UMK

- TOK MoHuUTOpuHra (cM. R.3.2.1) gomkeH nogaeaTbCHd € MCTOYHMKA C OFpaHUYEeHWEM TOKa UMW YyCTPOWCTBA 3a-
LWATHOrO COMNpoTUBNEHMA, oTeedatowero TpebosaHnam IEC 61140. CtabunbHbl TOK HE OOMKeH npeBbiwate 1 MA ansa
nepeMeHHOoro Toka unu 2 MA 4ns nocTosHHOrO ToKa.

R.7.2 Tpeb6oBaHMA K PYHKLMOHUPOBAHWUIO

B gononHenuve k 7.2 1 B.7.2 (npunoxeHne B) npyMeHAI0T HXKeNpUBeAeHHbIE AONONMHUTENBHLIE TpeboBaHNS.

R.7.2.1 Obwwme cBegeHus

ABTOMaTuyeckoe MoBTOpHOEe BKM4YeHWe CBAR [OMKHO MpOMCXOAWTb TOMbKO MOCMe pacuenneHuss BBuay
akTuBaunmn yctponctea gudpdpepeHumansHoro Toka. CoOoTBETCTBUE NPOBEPSIOT NPoOBEeAEHWEM UCTBITaHUIA No R.8.2.

JomkHa BbiTe WCKMOYEHa BO3MOXHOCTL aBTOMaTUYECKOro NoBTOopHOro BkntoveHws CBAR nocne HamepeHHoro
pa3sMblKaHUA aBTOMAaTUYECKOro BelkNntoyatens. CooTBETCTBUE NPOBEPSIOT NPOBEAEHNEM UCMLITaHMIA no R.8.3.

Korga makcumaneHoe KOnMM4ecTBO Onepauuid aBTOMaTU4ECKOro MOBTOPHOMO BKIOMEHWA B TeYeHWe 33a4aHHOro
BpemeHn cbpoca JOCTUIHYTO, OYHKUMA aBTOMATMYECKOro MOBTOPHOIO BKMKYEHWS OokHa ObiTe 3abnokvpoBaHa fdo
BbINOMHEHWs cBpoca Bpy4YHYH.

Bpems cbpoca 0ormkHO BbiTe He MeHee 5 c.

R.7.2.2 CBAR tuna M

Mocne oTknioveHns pacuenuTens guddepeHUManbHoro Toka, 8CNK OLUEHEHHDIR TOK YTEYKN Ha 3emnio Himke [,
CBAR Ttvna M porkeH aBTOMaTtW4YeCcKM MOBTOPHO BKMKOYATBCA B TEYEHWE YCTAHOBMEHHOrO 3asBUTENEM MPOMEXYTKa
BpPEMEHM.

Mocne oTkNoYeHus pacuenutens auddepeHunansHoro Toka, ecni OLeHeHHbIM TOK YTEYKW Ha 3eMIio NpeBblaeT
1, ,» @BTOMATUYECKOE NOBTOPHOE BKIOYEHUE AOMKHO BbITh 326MoKMpoBaHo. B aTOM criy4ae MOHUTOPWHE He JOIKEH el
CTBOBaTL B TEYEHWE NEPUOAA BPEMEHU, NPEBEILLAIOLLEr0 BPEMA MOHUTOPUHrE, 3aABNEHHOE U3rOTOBUTENEM.

[Mo npolwwecTBMmM 3TOro BpeMeHH yHKLMA aBTOMaTUHECKOro MOBTOPHOMO BKMKOYEHMA AOMKHA BbiTe 3a6nokMpoBaHa.
Bpemsa MOHUTOPUHra AomkHO BbiTh MeHee 1 u.

CooTBETCTBME NPOBEPAIOT NpoBeAeHWeM ucnbiTaHui no R.8.4.2.

R.7.2.3 CBAR tvna TD

[Mocne pacuenneHus us-3a ycTpoWcTBa AuddpepeHumnansHoro Toka CBAR Tuna TD gomkeH aBToOMaTU4eCcku
MOBTOPHO BKIMIOYATLCH B TEYEHWE YCTAHOBNEHHOTO 3asBUTENEM NPOMEXKYTKA BPEMEHW, ECINU HE AOCTUMHYTO MaKCUMarnsHoe
KOMUYECTBO NOCNEAOBaATENLHbLIX ONEepaLyidi MOBTOPHOTO BKMIOYEHWA B TeYeHWE BpemeHu cbpoca.

CooTBeTCTBUE MPOBEPSIOT NpoBefeHMeM UCneITaHuii no R.8.4.3.

MpumedyaHue—lNosTopHoe BrkntoyeHne CBAR Tuna TD He npoucxoauT nNpy KOPOTKOM 3amMblkaHuu Mmexay da-
3aMu, HO MOTEHUMANEHO NOBTOPHO MOXET NPOU30WTU NPW KOPOTKOM 3aMblKaHUW Mexay (hasoi 1 3emnen.

R.7.2.4 Haubonbliasd KOMMyTaLMOHHAA cnocoBHOCTb
CBAR pomkHbI BKMOYaTh, NPOBOAMTL B TEYEHME ONpeneneHHOro BpeMeH! U oTKMYaTh AuddepeHumnansHbeie TOKK
KOPOTKOro 3aMblkaHus. COOTBETCTBME NPOBEPSAOT NpoBedeHneM UcrbelTaHui no R.8.7.
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R.7.2.5 Bo3gelcTBue yCNOBKUIA OKPYKatoLLen cpebl
CBAR gomxHbl yooBNeTBOpUTENLHO paboTaTh ¢ yY4eTOM BO3AeACTBUS YCNOBWIA OKpYKakoLLen cpeabl.
CooTBeTCcTBME NPOBEPAIOT NpoBeAeHWEM UCMbITaHWA No R.8.8.

R.8 UcnbiTanuna

R.8.1 O6wue ycnoBus

B nononHeHwue K pazgeny 8 u B.8 (npunoxeHue B) NnpUMeHAIOT cneayrowme OoNoNHUTENbHLIE TpeboBaHus.

BcTtpoeHHble CBAR gomkHbl oTBedaTh TpeboBaHuaM UCNbITaHWiA cornacHo R.8.2—R.8.8 B cBA3W C TeM, YTO MCNbl-
TaHua no R.8.6 npumeHunmebl Tonbko K CBAR, NpUrogHsbIM gnsi OTCEYKM.

OpguH obpasel gomxkeH 6bITb NpeacTaBneH Ha ucnbiTaHusa no R.8.2, R.8.3 1 no R.8.4 no nopaaky.

McnbitaHua no R.8.5—R.8.8 MoxHO NpoBOANTE B paMKkax LMKIa UCMbITaHWA cornacHo pasgeny 8.

BHewHwne CBAR gomkHbl 0TBEYaTh TpeboBaHMaM ucnbiTaHuin no R.8.9.

McnbiTaHus cnefyeT NpoOBOAWTL B PEXUME aBTOMATMYECKOTO MOBTOPHOrO BKIIOYEHWS, ECMU HE YyKasaHo MHoe,
npu atom Ha CBAR nogaeTtca MakcumansHOe HOMUHAMNBHOE HaMpAXeHUe M HOMMHAMNLHOE HanpsKeHne NUTaHUS Lenu
ynpasneHus, ecnu NpPUMEHUMO.

CBAR porxeH ObiTb BKMIOYEH COrMacHo yka3aHAM M3roToBUMTENS.

WMeneitanua SMC no B.8.12 npoBoasT B pexXvMe aBTOMatMyeckoro M pyYHOro NOBTOPHbLIX BKITHOYEHWIA.

R.8.2 MNpoBepka oTcyTCTBUA NOBTOPHOIO BKMNKOYEHUS NOCHe pacuenneHus B yCrNOBUsAX Neperpyskn no Toky

R.8.2.1 PacuenneHune B yCNoOBWUSAX KOPOTKOMO 3aMblKaHWs

ABTOMaTUYECKUIA BLIKIOYATENb OOMKEH ObiTh OTKIOMEH C MOMOLLLI0 PACLENUTENSA KOPOTKOTO 3aMbikaHWA NMyTEM
nofa4u UCMbITAaTENBHOMO TOKA, MpeBbiwarowero unu pasHoro 120 % ycTaBkM TOKa KOPOTKOrO 3aMbIKaHWA, HA OfHY
KomMOMHaUMo ABYX NOCMeAoBaTeNbHO BKMOYEHHBLIX WM CrydalHO BbibpaHHbIX nontwcos (cMm. 8.3.3.2.2). B cnyyae pery-
NMPYEMOI YCTaBKW TOKa WCMbITAHME MPOBOAAT Mpu MboM yKasaHHOM 3HadeHuW ycTaBku. [MOBTOpHOE BKMOYEHWE
YCTPOWCTBA HE [OIMKHO MPOUCXOOWUTb B aBTOMATMYECKOM PEXWME MOCNe pacuenseHva B TeYeHWe BPEMEHW, ABaXAbl
npeBLILLAoLEM BpPEMS MOBTOPHOTO BKIKOYMEHUSA, UMW BPEMS 3a[epXKW MOBTOPHOTO BKMOYEHUSA, 3aABMEHHOrO WMaro-
ToBuTENEM, unu 60 ¢ B 3aBMCMMOCTM OT TOro, YTO Bonblue.

B uenax HACTOSALIEro WCMbITAHWA pacUEenUTENb KOPOTKOro 3aMblKaHUsi aBTOMAaTMYECKOrO BLIKMHOMATENA MOXEeT
ObITE YyCTaHOBMEH Ha Nb0e yKa3aHHOE 3HaYeHne, 1 [oNyCcKaeTCa OTAENATL HanpseHe NMTaHus Lenu ynpaeneHus ans
YCTPOMCTBA aBTOMaTU4ECKOr0 NOBTOPHOIO BKMOYEHUSA OT FMaBHbLIX KNEMM.

R.8.2.2 PacuenneHue B yCNoBWSX NEPErPY3KM

ABTOMATWYECKUIA BLIKMIOYATENb OOMKEH BbiTh OTKMIOYEH C MOMOLLLIO PACLENUTENS MEPErpy3kk NMyTeMm noaayu
ucnblTaTeneHoro Toka, npessiwatoiero 130 % ycTaBku Toka neperpy3ku u Hxke 80 % yCTaBKun TOKa KOPOTKOTO 3aMbIKaHUS.
[aHHoe ucnbiTaHne MOXKeT BbITh BLINONHEHO NMpu NGO TEMNEpaType OKpyXKaloLel cpeabl U B criyyae perynvpyemMon
HaCTPOMKKX ToKa Npu Nboi yCTaHOBNEHHOW HacTporKe. YCTPOWCTBO He JOIMKHO aBTOMaTMYeCKU NOBTOPHO BKIIHYATLCS
nocre pacLenfieHus B TeYeHUe BpeMeHUW, ABa bl NPEBLILLALLET0 BPEMS MOBTOPHOTO BKMOYEHUS UMK BPEMSA 3a[e KKK
NOBTOPHOIO BKITIOYEHUS, 3a8BNEHHOIO M3roToBuTenem, unm 60 ¢ B 3aBMCMMOCTM OT TOro, YTo BonbLue.

B uenax HacToAWEro WUCMbITAHUA NEPerpy30yHbIA pacuennTerns aBTOMaTWUYeCKOro BbIKMHYATENd MOXET ObiTb
YCTaHoBneH Ha nMoboe ykasaHHOe 3HayeHwe, W OOMNyCcKaeTCa OTAenAThk HanpsKeHwe MUTaHua Uenu yrnpaBneHus aong
YCTPOWCTBa aBTOMaTU4ECKOro NOBTOPHOIO BKMHOYEHUSA OT MMaBHbIX KNeMM.

R.8.3 lMNpoBepka oTCYTCTBUA NOBTOPHOrO BKIKOYEHUA Mocrne HaMepeHHOoro pasmMbiKaHUA

Mpn cCenekTOpHOM NepekrnoyaTene B MOMOXEHUN «aBTOMATUYECKOE NMOBTOPHOE BKITHOYEHWE» WU NMPW HOPMarbHOWM
nofave HanpsKeHUs NUTaHWA LIENW yNpaBneHUs BPYYHYHK BbIKITKOYAT aBTOMATUHECKMIA BbIKMHOYATENb, NOCMe Yero He
OOMKHO NMPOUCXOOUTE BKMIOYEHUS B aBTOMATUYECKOM pexume. MNpoaorKMTensHOCTb UCNbITAHUS OOMKHa BOBOE MpPEeBbI-
LWaTh BPEMS MOBTOPHOIO BKMHYEHWUS, UMW 3a0EPKKU BpEMEHM NOBTOPHOIO BKITOYEHWUS, 328BIEHHOIO U3rOTOBUTENEM, UK
60 c, B 3aBMCMMOCTHK OT TOro, 4To BonbLue.

970 ucneiTaHve OOMKHO ObiTh NMPOBEAEHO MOBTOPHO C MOMOLBID LUHYTOBOrO pacuenuTens Wrv pacuenuTens
MOHWXEHHOTO HANPSKEHWA, ECINU NPUMEHMMO, C MCNONb30BaHWeM NioBOro yCTaHOBMEHHOTO HOMUHAIBEHOTO YNPaBNAOLLErO
HanpsbKeHUs.

R.8.4 lMNpoBepka hyHKUMN aBTOMATUYECKOrO NOBTOPHOIO BKMHOYEHWA NOcNe pacuensieH!s npy 3aMmbIKaHUN
Ha 3emnto

R.8.4.1 Obwwne ceegeHns

YCTpoWcTBa A0MKHbI ObITh YCTAHOBMEHE! TaK, KaK NpU HOPMarnksHOW 3KCnnyarauum.

McnbiTaTensHas uenb JOKHa COOTBETCTBOBATL CXEME, MPUBEAEHHOW Ha pucyHKe R.1.

R.8.4.2 lNposepka npaBunbHOCTH yHKUMOHUpoBaHus CBAR Tuna M

R.8.4.2.1 TNpwn HenpepbiBHOM AuddepeHLMansHOM TOKe

VMcnelTaHve npoBoOsT Ha oOOHOM criyqanHo BeibpaHHom nontoce. Ona CBAR ¢ HeckOnbKMMW yCTaBKamu
anddepeHLMansHOro BKITOYaLWEro TOKa UCMNbITAHUE A0MKHbI BbIMOMHATE NPY CaMbIX HU3KWUX M CaMbIX BICOKWX YCTaBKaXx.

WeneiratensHyto uens kanubpyioT npu /, |, a nepeknioyatens S, n CBAR HaxogaTca B 3aMkHYTOM MONOKeHUM; And-
(pepeHLManbHbIN TOK yCTAHABNUBAIOT NyTeM 3ambIkaHus nepeknoyatens S,. [lomkHo npousoinTu pacuennexne CBAR.

MNepekniodatens S, AOMKEH OCTaBaTbCA B 3a@MKHYTOM MOMOMEHWM B TEYEHWE 3afABNEeHHOTo W3roTOBUTENEeM
BpeMeHU MoHuTopuHra (cm. R.7.2.2).
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HanpspkeHne nnmn ToKk MOHUTOPWHIa JOMKHLI oTBeYaTk TpebosaHuam R.7.1.3. He JomKHO NpoucxoanTb aBToMaTh-
YyecKoro NoBTopHoro BknoveHns CBAR.

Mo ncteyeHun epemenn monutTopmHra CBAR gomxeH HaxogWuTees B 3ab6M0KMPOBaHHOM COCTOSIHWM, a B Lienu nocrie
YCTPOWCTBA HE JOIMKHO BbiTe HANPSKEHWUS UMK TOKa MOHWTOPUHTA.

R.8.4.2.2 Tpu BpemeHHOM auddepeHUnansHOM TOKe

McnelTaHve nNpoBOOAT Ha OAHOM chnydaiHo BblbpaHHom nontoce. Ona CBAR c HecKonbKMMK ycTaBKamu
AnddepeHUMansHOro BKNOYaKLWEro ToKa UCMbITaHWe cneayeT NPOBOLUTE NPY CaMblX HU3KMX M CaMbIX BBICOKWMX YCTaBKax.

McnbiTatensHyto Uenb kanubpyroT npu £, ,, a nepekniovarens S, 1 CBAR HaxoOaTcs B 3aMKHYTOM MONOXEHWUN; AWUd-
thepeHUMarnbHbIl TOK YCTaHaBNWBAIOT NyTEM 3aMblkaHWa NepekniodaTens S,. [LomkHo NpousoiTu pacuennerue CBAR.

Mocne pacuenneHns gudepeHUManbHeii TOK CHWKAeTCA 40 3HadeHns [, B COOTBETCTBMWM C MOAaBaeMbiM
HanpsKeHneMm.

CBAR pomkeH aBTOMaTUYeCKM NOBTOPHO BKMIOYNTLCA B TEHEHME 3@ABMNEHHOMO U3rOTOBUTENEM BPEMEHW NOBTOPHOMO
BKITIOYEHKSA.

McnblTaHne NOBTOPAIOT CTOMBKO pas, CKOMbKO HeobxoauMo Ons NPOBEPKM MakCUMAMBHOMO KoNW4ecTBa nocrne-
AOBaTenbHbIX onepaunid NOBTOPHOMO BKMIOYEHUSA B TEYEHWE 3asBMEHHOro M3roTOBMTENEM BpemeHu cbpoca. B koHue
ucnbiTaHua CBAR pomkeH GbiTe B 3a6rokMpoOBaHHOM COCTOSHWM, @ B LENW Mocfe YCTPOWCTBa He OOMKHO ObiTh
Hanps>KeHUs UMM ToKa MOHNTOPWHTA.

R.8.4.3 TNpoeepka npaBuneHOCTK yHKUMOHMpoBaHua CBAR tuna TD

McneiTaHne NpoBOAAT Ha OQHOM MNPOW3BOMBHO BbibpaHHom nontoce, npu atom CBAR ycraHaenuBaloT Ha
MUHWMaTrbHbIE 3HaYeHNs [, | 1 Bpems 3a4epKkn Al B 3aBUCKMOCTW OT CUTYaLuK.

McnbiTatensHyto Uenb kanubpyoT npu 21, . a nepekndarens S; 1 CBAR HaxogaTca B 3aMKHYTOM MOMOXEHUM,
AndhchepeHumanbHbIA TOK YyCTaHaBNMBAOT NyTEM 3aMblKaHUA NepeknoyaTens S,.

CBAR pgomKeH OTKIMIOYMTBECA M aBTOMaTUYECKW MOBTOPHO BKIMHOYUTLCH B TEYEHWe BPEMEHUW 3adepKku C NnoBTope-
HMeM MaKcMManbHOro Konn4ectea nocnegoBaTeNbHbIX MOBTOPHBIX BKIIOYEHWIA B TeYeHWe BpeMeHu cbpoca, 3asBneHHoro
npoussoguTenem.

Mo okoH4YaHWK ucneiTaHua CBAR gon#Ho ObiTe B 320N0KMPOBAHHOM COCTOSIHWW.

R.8.4.4 Tpoeepka NpaBUbHOCTU (PYHKLMOHMPOBAHUA CENEKTOPHOrO Nepeknyarens

McneliTaHne NpoBoAAT HAa 0AHOM CNy4YaiHO BeIGpaHHOM Nomtoce, NPy 3TOM CENEKTOPHLIA NEpPEKNoYaTeNs HAaXOAUTCS
B MOMOXEHWM Py4HOro MOBTOpPHOro BKMioyenus, ans CBAR ycTaHOBMEHbI MUHUMAnbHbIE 3HaYeHWs [, 1 3agepxku no
BPEMEHMU, B 3aBUCHMOCTW OT CUTYaLMW.

WcnbiratensHyto uens kanubpytoT npu 2/, . a nepekniodarens S; 1 CBAR Haxogatcs B 3aMKHYTOM MOMOKEHUM,
AndbhepeHUnanbHbIA TOK YCTAHABNWBAETCA NMyTEeM 3aMblkaHua nepekniodatens S,. [JoMmkHO NpovsorTy pacuenneHue
CBAR.

HenocpencTeeHHo nocrne pacuenneHns nepekniyarens S, NoBTOPHO pasmbikainT; CBAR He gomkeH noBTOpHO
aBTOMaTWMYECKW BKIIOYaTbCA B TEYEHWE BPEMEHW, BABOE NPEeBbilUaloLLlero BpeMs MOBTOPHOIO BKMOYEHWA, UMK Bpems
3a[epKi NOBTOPHOTO BKMIOYEHWS, 3aABNEeHHOro n3rotoButenem, uim 60 c, B 3aBMCMMOCTH OT TOro, 4To bonbLue.

R.8.5 MNpoBepka MexaHM4YeCKONA NPOYHOCTHU

R.8.5.1 HapyxHoe ycTpoMCTBO aBTOMAaTM4YECKOro MOBTOPHOMO BKMKOYeHWs B codveTaHun ¢ CBR, npoweawinm
ucnbelTaHWe cornacHo npunoxeHuto B, unu CBAR, nocrne ncnsITadnii No npunoxeHuto B

WMcneiTaTtensHas Lenk OOMKHa COOTBETCTBOBATL CXEeMe Ha pucyHke R.1.

McreiTaHne npoBodAT Ha OAHOM MNpouv3sBonbHO BbIGpaHHoM nonwoce, npu atom CBAR ycTaHaenueawT Ha
MUHVMMaTbHbIE 3HAYEeHNA /, | 1 BPEMS 3a4epXKN B 3aBUCMMOCTW OT CUTyaLnu.

McneitaTensHyto uens kanubpyloT npu 21, . a nepekndartens S; 1 CBAR HaxogaTcs B 3aMKHYTOM MOMNOXEHNM,
AndpepeHLmanbHbIR TOK yCTaHaBNMBAIOT MyTEM 3amblKaHusA nepeknioyatens S,.

[omkHo NporM3onTK pacuenneHve u apToMatudeckoe noBTopHoe BiknoveHne CBAR.

McnelTaHne NoOBTOPAKT B KONMYECTBE HE MeHee TpeTu OT Yucna onepauuidi C TOKOM, NpyYBedeHHbIX B Tabnuue 8.
[omkHO nponcxoguTe perynapHoe pacuenfieHue Wnv NMoBTOPHOE BKMKYEHWE KaXdbl pa3 Npu COOTBETCTBYHOLUMX
YCNOBUAX.

MpumeyaHne — B 3aBUCUMOCTU OT BpemMeHKn cOpoca U COOTBETCTBYIOLLEND MaKCUMansHOro Konuyectsa no-
crnenoBaTerbHbIX onepaunii NOBTOPHOTO BKKYEHUS MoXeT notpeboeaTbes BpyyHyr cOpocnte CBAR unmn oTkniountb
dhyHKLMK BNOKMPOBKM.

R.8.5.2 CBAR, He UcnbITaHHbLIE COrMacHO NPUNoXeHuo B

Wcneitanne CBAR no R.8.5.1 MOXHO npoBoAMTbE OTAEMNBHO UMW BO BpemsA MCNbiTaHuA paboTocnocoOHOCTH No
B.8.1.1.1 ¢ 3amMeHOoN BbIMNOMHEHHbLIX Onepauui nogadver aunddepeHumnansHOro ToKa.

R.8.6 lMpoBepka hyHKUMUN OTCEUKMU

R.8.6.1 Obwmne ceegeHus

[aHHasa npoBepka npuMeHuMa Tonbko K CBAR, npyvrogHbIx Ana OTCeYKU.

Wenbitanna no R.8.6.2 u R.8.6.3 npoBoaAT BO BCEX NOMNOXEHUAX CENEKTOPHOrO NepeknoyaTens n B 3abnoknposaHx-
HOM COCTOSHUK.
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R.8.6.2 TOK yTeYKM Mexay pasOMKHYTLIMIA KOHTakTaMu

MpumeHsioT cneaytowme TpeboBaHua:

a) Mocne ncneitaHuin no 8.3.3.3 (LMKN UCNbITaHWIA |, UCNbITaHWE AUBNEKTPUYECKUX CBOWNCTB) TOK YTEYKW, U3MEpPEH-
HbI Ha KaXXOOM MOoMioce C PasoOMKHYTLIM KOHTaKTOM, NMpW HanpskeHun ucnbitaiua 1,1 U, He gomxeH npesbiwate 0,5 MA.

b) Mocne ucneitanuin no 8.3.3.6 (LMKN UCNbITaHWA |, NCNbITAHWE OUANEKTPUYECKMX CBONCTB) TOK YTEYKW, U3MEPEH-
HbIi HA KaKOOM MOIIOCE G PA3OMKHYTLIM KOHTAKTOM, MPW HanpsbkeHun ucenbitanna 1,1 U, He gomkeH npesbiwaTs 2 MA.

c) MNocne ncnbiTaHuii no 8.3.4.4 (UMKN UcnbiTaHun |1, ncnelTaHWe OUaNeKTPUYecKUX CBOMCTB) TOK YTEYKU, U3MepeH-
HbI Ha KaXKOOM MOIMCe G PA30MKHYTLIM KOHTAKTOM, MPW HanpsbkeHun ncnbitaHna 1,1 U, He JomkeH npessiuaTs 2 MA.

d) Ecnv npumeHumo, nocne ucneitanni no 8.3.5.4 (uwkn ucneitanuia lll, neneitaHve OMaNekTpUYecknx CBOWCTB)
TOK YTEYKN, 3MEPEHHBIA Ha KaX/0M MOMKCe C PA30MKHYThIM KOHTaKTOM, NPy HanpsxeHun ncneitanua 1,1 U, He gomkeH
npesblwaTs 6 MA.

R.8.6.3 MMnynbCHOE HanpsxeHWe Mexay pa3oMKHYTbIMW KOHTakTamMu

Bo Bpemsa ucneitaHna no 8.3.3.3 (UMKN UCMbITaHWK |, CNbITaHWe QUANEeKTPUYECKMX CBOMCTB) MCMblTaTensHOoe Ha-
NpsKeHWe NoaaT MEXAY COEANHEHHBIMU BMeCTe KneMMamu dasbl U knemmamn Harpysk CBAR ¢ koHTakTamu B pasom-
KHYTOM MONOXeHWW, a ero 3HadyeHne JOMKHO COOTBETCTBOBATE ykazaHHoMy B Tabnuue 14 IEC 60947-1:2007.

Bo Bpems ucneiTaHus He AOIMKHO BO3HUKATL CRy4YaiHbiXx NPOBUBHBIX pa3psanos.

R.8.7 MpoBepka Hanbonblwen audthepeHUMaNbLHON KOMMYTaUMOHHOW CNOCOGHOCTH

MpumeHstoT B.8.10 co cnegyrowmumy oNonHATENBHBIMK TpeboBaHuAMMU.

WMcnelTaHua gomkHbl ObiTb NPOBEAEHLI B peXVYMe aBTOMaTUYeCKOro MOBTOPHOMO BKMKOYEHWS, €CMNW NPUMEHUM, NPU
3TOM HanpskeHue dasbl (HanpuMep, HanpsKeHWe NUTaHKusa Lenu ynpaenedus) nogknodyeHo k CBAR.

Mocne vcrbITaHusa AoMKHbI BblTe YO0BNETBOPEHE! CNEAYHOWME AONONHUTENBHBIE TpeboBaHus:

- CBAR pomxkeH npointu ucneitaHue no B.8.10.4.2 HezaBucumo oT cpabaTbiBaHWs 3alMTHOMO yCTPONCTBA (MNaBkvi
npeqoxpaHuTens U T. N.);

- B cny4yae cpabaTblBaHus 3aWMTHOIO YCTPOICTBa (MaBKkui NpeoxXpaHnTenb M T. N.) Takoe cpabaTbiBaHWe OOMKHO
ObITb OTPAXEHO COOTBETCTBYIOLIMMUW CpeacTBaMU MHOMKALMK NpW UX Hanuduu. Ecnu cpencTea MHAMKALWKM OTCYTCTBYIOT,
O0MmKHA BbITh UCKNOYeHa BO3MOXXHOCTEL NOBTOPHOro BrnoveHua CBAR (gaxe Bpy4Hyto) nocne cpabaTbiBaHus 3alUTHOIO
YCTPOWCTBA.

R.8.8 MNpoBepka hyHKUMKM aBTOMATU4ECKOr0o NOBTOPHOTO BKITKHOYEHWA Nocne uMKna ucnbitaHui no B.8

Mocne kaxpgow npoeepkn B.8.1.1.2 (npoBepka crocoBHOCTY BblAepXMBaTE TOKM KOPOTKOrO 3aMblKaHWUs) OOIKHA
ObITk BbINONHEHA NPOBEPKa NPaBUIbHOCTU (PYHKUMOHUPOBaHWS aBTOMaTUYECKOro NOBTOPHOIO BKIOYEHWS B COOTBETCTBUM
c R.8.4.2 vnn R.8.4.3 B 3@aBNCMMOCTH OT CUTYaLINK.

Mocne kaxgoro uvkna wenbitaduid ¢ B | no B IV cornacHo npunoxenunio B gomkHa BbiTe BeINONHEHA NPOBEpPKA
NpaBUNbLHOCTU PYHKUMOHMPOBaHWA aBTOMaTUYECKOro NMOBTOPHOIO BKMKYeHWUs B cooTBeTcTBuM ¢ R.8.4.2 nnn R.8.4.3 B
3aBMCHMOCTW OT CUTYaLUuK.

R.8.9 OnemeHTbI UCNbLITAaHMA ANA YCTPOWCTB aBTOMATUYECKOro NOBTOPHOIO BKNKOYEHUA aBTOMaTUY€CKOro
TMna

Crnegytowue UMKNbI UCMbITAHUA JOMKHL! BbITh NpoBefdeHbl And CBAR, knaccudguumpyemelx no R.3.1.2 cornacHo
pucyHky R.1.

OTK UCNbITAHMA NPUMEHUMbI K YCTPOWCTBAM @BTOMAaTUHECKOro NOBTOPHOIO BKMOYEHWA, BCTPoeHHbIM B CBR, 1 He
3aMeHST UCMbITaHWK cornacHo pasgeny B.8, npoeogumblx ans CBR.

Tadtnuya R.1— LlMknbl UCNbITAHWMA 418 BHELLHMX YCTPOWCTB aBTOMaTUYECKOrO MOBTOPHOIO BKHYEHKUA

Linkn (obpazeu) WMenbiTaHne MoanyHkT
[MpoBepka oTCYTCTBMA NOBTOPHOrO BKIMIOYMEHUA NOCNE pacuenneHusa B YCNoBUSAX nepe- R8.2
rPY3KK MO TOKY -
[MpoBepka oTCYTCTBMUSA NOBTOPHOIO BKIIHOYEHUSA NOCNE HAMEPEHHOT0 pa3MblKaHUs R.8.3
1 Mpoeepka (yHKUMM aBTOMaTU4ECKOrO MOBTOPHONO BKITKOMEHMWSA MOCre paclenneHus R84
MpWU 3aMbIKAHUKW Ha 3eMII0 o
[MpoBepka MexaHN4eCcKon NMPOYHOCTH R.8.5
MpoBepka hyHKLMU OTCEUKM R.8.6
2 lMpoeepka Hambonblwen guddepeHUMansHOM KOMMYTALNMOHHOW CNOCOBHOCTH R.8.7
HomuHanbHaa makcumansHaa HanbonbLias oTKNHYaLwas cnocobHOCTb NpU KOpOoT- 835
KOM 3aMblKaHWUn N
3
[MpoBepka yHKUMM aBTOMaTUYECKOrO NMOBTOPHOIO BKIIOYEHUA NOCcne LUMKIa Ucnbeita- R8.8
Hui no B.8 o
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OkoHYaHue mabnuusi R.1

Linkn (obpasen) McnbiTaHne MoanyHkT
MpoBepka BO3OeNCTBUA YCIOBUIA OKPYKaKLWEN cpeabl B.8.11
i lMposepka hyHKUMM aBTOMaTMYECKOTO NOBTOPHOIO BKMIOYMEHWS MOCME LMKIa UCMbiTa- R8.8
HuiA no B.8 o
lMpoBepka CTOMKOCTW K HEXenaTenbHOMY pacLenneHuio B cBA3M ¢ Dpockamu Toka 3a- B 8.6
MbIKAHWUSI Ha 3EMII0, BbI3BAHHLIMW MUMMYNBCHLIMKU HANPAXKEHUAMMN e
5 [MpoBepka anekTpoMarHUTHOW COBMECTUMOCTU B.8.12
MpoBepka dyHKLUUKM ABTOMATUYECKOrO MOBTOPHOMO BKIKOYEHWS MOCME LMKNa uchbita- R.8.8
HWIA no B.8 e
S
A
r A
NO 000

By

S — WCTOMHMK nuTaHua; N — Toudka NOAKMKYEeHWs NpoBoda HeuTpanu;

S; — 4eTblpexmoniocHbii  BbIKNOYaTENb; S, —  OOHOMOMKCHLINA

BbIKNOYaTens; V — BonbTMeTp; A — amnepmeTp; R — nNepeMeHHbIn
pesuctop; D — ucneityemeinn ABOT

PucyHok R.1 — McnbiTaTteneHasa cxema A58 NpoBepku hyHKUKIA
aBTOMAaTU4ECKOrO NMOBTOPHOTO BKIMIOYEHMSA
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Mpunoxexnve OA
(cnpaBo4Hoe)

CBefeHUs 0 COOTBETCTBUM CChINMOYHLIX MeXayHapoAaHbIX CTaHOApPTOB
MeXrocyaapcTtBeHHbIM CTaHOapTam

Tabnuua OA.1

OBosHaveHWe CCbINOYHOro Crenexb ObosHaveHve 1 HaUMMEHOBAHUE COOTBETCTBYOLLENO MEXTOCYAapCTBEHHOMO

MeXOyHapoaHOoro cTasgaprta COOTBETCTBUA crTaHgaprta

IEC 60068-2-14 NEQ FOCT 28209—89 (M3K 68-2-14—84) « OCHOBHble METObl UCMbITAHWA Ha
BO34eWCTBME BHelHuX dakTopoB. YacTte 2. Wcnbitanua. Mcneltanue N:
CmeHa TemnepaTypbi»

IEC 60068-2-30 NEQ [OCT 28216—89 (M3K 68-2-30—87) « OcHOBHbIe METO/b! UCMbITaHWIA Ha
BO34eNCTBME BHEWHMX thakTopos. YacTe 2. Wcneitanua. WUeneitadwe Db m
PYKOBOLCTBO: BNaxHOe TeNno, Yuknuyeckoe (12+12-4acoBow LUKM)»

IEC 60269-1:2006 — Wl

IEC 60364 (all parts) MOD FOCT 30331.1—2013 (IEC 60364-1:2005) «3nekTpoycTaHOBKWU HWU3KO-
BoNnbTHblE. YacTb 1. OCHOBHbIE NONOXKEHWUA, OLUEHKa OBLWKUX xapakTepu-
CTUK, TEPMMWHbI U OMpeaeneHusa»

IEC 60664-1:2007 — *2)

IEC 60947-1:2007 — *3)

IEC 60947-4-1 IDT [OCT IEC 60947-4-1—2021 «AnnapaTypa pacnpegeneHus 1 ynpaesneHuns
HU3koBoNbTHaA. YacTe 4-1. KoHTakTopsl 1 nyckatenu. OnekTpomexaHuye-
CKWE KOHTaKTOPbl U MycKaTenu»

IEC 61000-3-2 IDT [OCT IEC 61000-3-2—2017 «2nekTpoMardHutHas coeMectumocTs (BMC).
YacTb 3-2. HopMbl. HOpMbl aMUCCUKM rapMOHUYECKUX COCTaBMNSAIOLMX TOKa
(obopynoBaHme ¢ BXogHbLIM TOKOM He Bonee 16 A B ogHon dhase)»

IEC 61000-3-3 IDT [OCT IEC 61000-3-3—2015 «3neKTpoMarH1MTHas COBMECTUMOCTb (BMC).
Yactb 3-3. Hopmel. OrpaHnyeHne M3MeHeHWn HanpskeHusi, konebaHui
HanpsKeHus u dnukepa B OOLWECTBEHHbLIX HU3KOBOMbTHLIX CUCTEMaXx
anekTpocHabxeHwa ang 0bopyaoBaHUA C HOMMHANBHEIM TOKOM He Gonee
16 A (B ogHORM dhaze), NOAKNKYAEMOrO K CeTW anekTponuTaHus 6e3 ocobbix
YCMOBUIA»

IEC 61000-4-2 MOD FOCT 30804.4.2—2013 (IEC 61000-4-2:2008) «C0OBMECTUMOCTb TEXHU-
YECKMX CPEeaCTB ANEKTPOMarH1THas. YCTONYMBOCTL K 3NEKTPOCTATUYECKUM
paspsagam. TpebGoBaHUsa U MeToAbl MCMbITaHWUAY

IEC 61000-4-3:2006 MOD FOCT 30804.4.3—2013 (IEC 61000-4-3:2006) «CoBMECTUMOCTL TEXHM-
YECKMX CpPedcCTB 3MeKTPOMarHuTHas. YCTOMYMBOCTb K paavo4acTOTHOMY
3NeKTpOMarHUTHOMY Mosnto. TpeboBaHUA U METOALI UCMbITAHWUIAY

IEC 61000-4-4:2012 IDT [OCT IEC 61000-4-4—2016 «3nekTpomarHutHaa coeMecTuMocTb (3MC).

YacTtb 4-4. MeToabl UcnbiTaHWA M uamepeHui. McnelTaHme Ha ycTouyu-
BOCTb K 3NEKTPUHECKUM BbICTpbIM NepexofHbIM npoueccam (nadvkam)»

1) Oeitcteyer TOCT IEC 60269-1—2016 «[penoxpaHWTenu NnaBKMe HW3KOBOMbTHble. Yacts 1. O6wwme
TpeboBaHuaA», aeHTU4YHBIA [EC 60269-1:2014.

2) B Poccuitckoit ®enepaumm geiicteyet FTOCT P M3K 60664.1—2012 «KoopanHaums naonaumm ana obopynoea-
HMA B HU3KOBOMLTHLIX cucTemax. YacTe 1. MNpuHumMnbl, TpeboBaHWA U UCNBITaHUAY.

3) Oeitcteyet TOCT IEC 60947-1—2017 «AnnapaTypa pacnpeaeneHus 1 yrnpaBneHus HU3akoeonsTHas. YacTte 1.
Ob6Lwume npasuna», WOeHTUYHbIA 60947-1:2014.
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FOCT IEC 60947-2—2021

OkoH4aHue mabnuusr JA.1

OBo3Ha4YeHne CCbinovHoOro CreneHb Obo3Ha4eHne 1 HaumMeHOBaHUe COOTBETCTBYIOLLErO MEXIOCYAapCTBEHHOMO
MexayHapoaHoro crtandapta | coorteetcTems craHgapra
IEC 61000-4-5:2014 IDT [OCT IEC 61000-4-5—2017 «2QnekTpomMarHuTHasa coeBmecTuMocTb (BMC).

YacTe 4-5. MeTofbl UCMLITAHUWA U U3MepeHUuid. MIcnbiTaHWe Ha yCTON4U-
BOCTb K BbIOPOCY HaNpsiKeHus»

IEC 61000-4-6:2013 — * 1)

IEC 61000-4-11 MOD FOCT 30804.4.11—2013 (IEC 61000-4-11:2004)/[TOCT P 51317.4.11—
2007 (M3K 61000-4-11:2004)] «CoBMECTUMOCTb TEXHUYECKUX CPEeacTB
3MNeKTpoOMarHuTHas. YCTOMYMBOCTL K MpoOBanam, KpaTKOBPEMEHHbIM
NpepbIBaHUAM U U3BMEHEHWUAM HanpsXeHusa anekTponuTadus. TpeGosaHua
1 MeTOAbl UCTIbITaHWA»

IEC 61140 IDT FOCT IEC 61140—20122) «3aLuTa 0T NOpaKEHUs! 3MEKTPUYECKUM TOKOM.
ObLwure nonoxeHnss 6e30NacHOCTU YCTAaHOBOK U 060pydoBaHUs»

IEC 62475:2010 — *

CISPR 11 NEQ FOCT CISPR 15—2014 «HopMbl U1 MeToAbl U3MEPEHUS XapaKTepUCTUK
pagvornoMex OT 3eKTPUYECKOTO OCBETWUTENBHOMO W @HanorvyHoro
obopynoBaHusi»

CISPR 22 MOD FOCT 30805.22—2013 (CISPR 22:2006) «CoBMeCcTUMOCTb TEXHUYECKMX

cpeacTB anekTpomarHuTHas. OBopynoBaHue WHOPMALMOHHBIX TEXHO-
norui. Pagronomexu uHaycTpuanesHele. HopMbl 1 METOABI U3MEPEHWIA»

* COOTBETCTBYHLLMIA MEXrocyAapCTBEHHbIA CTaHaapT OTCYTCTBYET. [0 ero NpUHATAA PeKOMEHOYETCA UCMONb30BaTh
nepeBod Ha PYCCKMIA A3bIK 4aHHOTO MeXOyHapoAHOro cTaHgapTa.

MpumeyaHune — B HacToAwen Tabnvue MCnonb3oBaHbl crneayolne ycnoBHele 0603Ha4YeHUsi CTENeHU CooT-
BETCTBWS CTAHOAPTOB:

- IDT — MaeHTU4YHbIE cTaHdapThl;

- MOD — mogudnumMpoBaHHbIe cTaHaapThl;

- NEQ — HeakBMBaneHTHble cTaHOAPTHI.

1) B Poccwiickoin ®enepauun geiicteyeTr FTOCT P 51317.4.6—99 (M3K 61000-4-6—96) «COBMECTUMOCTb TEXHM-
YeCKUX CPeACTB 3MeKTPOMarHMTHasA. YCTOWYMBOCTL K KOHOYKTUBHLIM MNOMEXaM, HaBeAeHHbLIM paguo4acTOTHLIMK 3MEKTPO-
MarHuTHbIMK nonsamu. TpeboBaHMa U MeToAbl UCMbITaHWA», MOANGULMPOBaHHBLIN No oTHoWweHWo Kk IEC 61000-4-6:1996.

2) B Poccuiickoin denepaunn aeicteyet FTOCT P 58698—2019 (M3K 61140:2016) «3awmta oT nopaxeHus anek-
Tpu4eckum TokoM. OBLLMe NONOXeHWA AN 3NEeKTPOYCTaHOBOK U 3NeKkTpoobopynoBaHUs».
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MOCT IEC 60947-2—2021

Bubnuorpadcun

IEC 60050-441:1984, International Electrotechnical Vocabulary (IEV) — Part 441: Switchgear, controlgear
IEC 60050-441:1984/AMD1:2000 and fuses (MexgyHapodHbld 3NeKTpoTEXHUYECKUIA cnoeapk. YacTe 441. KommyTta-
LMOHHasA annaparypa, annapaTypa ynpaeneHus 1 NnpenoxpaHuTeni)

IEC 60050-442:1998, International Electrotechnical Vocabulary (IEV) — Part 442: Electrical accessories
IEC 60050-442:1998/AMD1:2015 (MexayHapOaHbIA aNeKTPOTEXHUYECKUIA cnoBapb. YacTb 442. 3nekTpuyeckre akcec-
cyapbl. 3neKkTpuyeckas apmatypa)

IEC 60051 (all parts) Direct acting indicating analogue electrical measuring instruments and their accesso-
ries (MpubBopbl anekTpouaMepuTenbHbIE aHanoroBble MOKasblBaloWmne MpAMoro
OEWCTBMA M YacTW K HAM)

IEC 60112 Method for the determination of the proof and the comparative tracking indices of
solid insulating materials (Matepvanel anexkTpousonaunoHHble TBepabie. MeTogbl
onpefeneHnst HOPMaTUBHOIO U CPaBHUTENBHOIO WHAEKCOB TPEKUHTOCTONKOCTH)

IEC 60364-7-712 Electrical installations of buildings — Requirements for special installations or
locations — Solar photovoltaic (PV) power supply systems [YcTaHOBKM 3neKkTpuyeckme
3aaHui. YacTte 7-712. TpeboraHMs K cneunanbHbiM YCTaHOBKaAM MK PACNOSNOMXEHWHO.
CucTembl NUTaHWA C Mcnonb3oBaHueM drotoanexkTpnyeckunx (PV) conHevHeix baTtapei)

IEC 60410 Sampling plans and procedures for inspection by attributes? (Mpaswna u nnaHsl BbI-
BGOPOYHOIO KOHTPOMSA NO Ka4eCcTBEeHHbIM MPU3HaKam)

IEC 60417-DB2) Graphical symbols for use on equipment (O6o3Ha4eHua rpacdvyeckve aons annapa-
Typel)

IEC 60617-DB3) Graphical symbols for diagrams (O603Ha4eHuA ycnoBHble rpadomuyeckmne ans cxem)

IEC/TR 60664-2-1:2011 Insulation coordination for equipment within low voltage systems — Part 2-1: Application

guide — Explanation of the application of the IEC 60664 series, dimensioning examp-
les and dielectric testing. General requirements for residual current operated protec-
tive devices (KoopguHaumsa usonauum gna obopyooBaHUs B HW3KOBOMLTHbIX CUCTE-
Max. Yacte 2-1. PykoBogcTtBo no npumeHeHuo cepun ctaHgaptoB |[EC 60664,
npumepkl onpeaeneHsa pasMepoB W AM3NeKTPUYECKUe NCTbITaHKs)

IEC/TR 60755:2008 General requirements for residual current operated protective devices [YcTponcTtea
3aluTHble, YynpaBnsemMble AuddepeHumancsHeiM (ocTaTtodHbiM) TokoM. OBuue
TpeboBaHus BesonacHocTu]

IEC 60898 (all parts) Circuit-breakers for overcurrent protection for household and similar installations
(ApmaTypa anekTpuvyeckas. Belkniouyatenu aBToMaTU4Yeckue OnA 3allWThl OT CBEPX-
TOKOB 3MNEKTPOYCTAaHOBOK DbITOBOIO ¥ aHanormyHoro HasHadeHus)

IEC 60934 Circuit-breakers for equipment (CBE) [Boikmouatenn aetomatuyeckve ana obo-
pyanoBaHua (CBE)]

IEC 60947-3 Low-voltage switchgear and controlgear — Part 3: Switches, disconnectors,
switch-disconnectors and fuse-combination units (Annapatypa pacnpeneneHus u
yrnpaeneHus Hu3KoBonbTHasA. HYacTe 3. BeiknouaTenw, pasbeauHnTenu, BoiknovaTenn-
pasbeauHuTeNW 1 BNoku NpeaoxpaHuTenei)

IEC 60947-5-1 Low-voltage switchgear and controlgear — Part 5-1: Control circuit devices and
switching elements — Electromechanical control circuit devices (Annapatypa pac-
npeneneHsa U ynpasneHns HU3KoBonsTHaa. YacTte 5-1. Annapathl U KOMMYTaLUMOH-
Hble BNEeMeHTHl Lenei ynpaeneHWsa. JnekTpoMexaHudeckue annapatbl Ana uenen
ynpaBneHust)

1) My6nukaums Gbina oTo3saHa.
2) OTHoCUTCS K UHTEpHET-6a3e aaHHbIx MIK.
3) OtHocuTea K uHTepHeT-Bae aaHHEIX MAK.
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FOCT IEC 60947-2—2021

IEC 61000-4-13

IEC 61008-1:2010,
IEC 61008-1:2010/AMD1:2012,
IEC 61008-1:2010/AMD2:2013

IEC 61009-1:2010,
IEC 61009-1:2010/AMD1:2012,
IEC 61009-1:2010/AMD2:2013

IEC 61131-1:2003

IEC 61439 (all parts)

EN 50557

Electromagnetic compatibility (EMC) — Part 4-13: Testing and measurement
techniques — Harmonics and interharmonics including mains signalling at a.c. power
port, low frequency immunity tests (3nekTpomarHiTHaa coBMecTMMOCTb. YacTe 4-13.
MeTogukun mMcnelTaHMin U amepeHuin. McneiTaHusi HU3KOYACTOTHOW NOMEX03aLUMTHO-
CTW OT BO34eNCTBUA rapMOHUK M MPOMEXKYTO4YHbBIX rApMOHUK, BKIKOYas ceTeBble CUrHa-
Mbl, NepefaBaeMble B CETb NEPEMEHHOTO TOKa)

Residual current operated circuit-breakers without integral overcurrent protection
for household and similar uses (RCCBs) — Part 1. General rules (Bblknwo4yatenu
aBToMaTUYeckue, ynpaensemble AvdydpepeHumansHeiM TOKOM, BbITOBOrO M aHano-
MMYHOr0 Ha3Ha4YeHWs CO BCTPOEHHHOW 3almMTOW OT cBepxTokoB. Yacte 1. Ob6wwme
TpeboBaHMA U MeToObl MCNbITAHWUIA)

Residual current operated circuit-breakers with integral overcurrent protection
for household and similar uses (RCBOs) — Part 1: General rules (Beikniouatenu
aBTomMaTtuyeckue, paboTtawLpe Ha OCTaTOYHOM TOKe, CO BCTPOEHHOW MakCUMarbHOM
TOKOBOW 3aWMTON BbITOBLIE M aHANMOMMYHOrO HasHa4vyeHusa. Yacte 1. Obwue npaeuna)

Programmable controllers — Part 1: General information (KoHTponnepebi
nporpaMmMmupyemble. Yactb 1. ObLume cBeageHus )

Low-voltage switchgear and controlgear assemblies (AnnapaTypa KoMMyTaLUOHHas 1
MEXaHW3Mbl YPaBneHWs HU3KOBOTMLTHLIE KOMMMEKTHLIE)

Requirements for automatic reclosing devices (ARDs) for circuit-breakers
RCBOsRCCBs for household and similar uses [TpefboBaHwsa K ycTpoWCTBam
aBTOMAaTU4YEeCKoro MOBTOPHOro BkNouveHwsa (YAMB) aona aBToMartnyeckux BbIKMO-
yatenen; aBTOMAaTUYECKUX BbIKMYaTenei, ynpaensemebix auddepeHumansHbIM
TOKOM, CO BCTPOEHHOW 3aluTOn OT cBepxTokoB (AB[T); aBTOMatMyeckux
BbIKITHOYaTENen, ynpasnsaeMeix andpdepeHumanbHbeiM TOKOM, ©e3 BCTPOeHHOW 3aLnThl
oT ceepxTokoB (BAT) BbITOBOro U aHanorMyHoro HasHa4eHus)

YOK 621.316.57(083.74)(476):006.354 MKC 29.130.20 IDT

Knioyeesle cnoea: annapartypa pacnpegeneHua 1 ynpaslieHWA, annapatypa HW3KOBOIbTHadA, aBTOMaTtu-

YeCKWe BbIKNK4YaTenu

Pepnaktop Jf1.C. 3umunosa
TexHuyeckuin pegaktop B.H. lNpycakosa
Koppektop M.B. ByyHas
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