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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»
1 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 cOOCTBEHHOrO NepeBoda Ha PYCCKUIA A3blk aHIMOA3LIYHON BEPCUMW CTaHA4apTa, yKasaHHOro B MyH-
KTE 5

2 BHECEH ®egepanbHbiM areHTCTBOM MO TEXHUYECKOMY PEryrmpoBaHUio M METPONorim

3 NMPUHAT MexrocyoapcTBeHHLIM COBETOM MO cTaHOapTU3aLUuKn, METPONorun 1 cepTudukaummn (npo-
Tokon oT 31 uronsa 2024 r. Ne 175-11)

3a NMPUHATWE NporofiocoeBanu:

KpaTkoe HauMmeHoBaHUe CTpaHbl Kog ctpaHel no MK CokpaleHHoe HanMeHOBaHWe HaunoHaneHoro opraHa
no MK (MCO 3166) 004—97 (MUCO 3166) 004—97 no ctaHgapTusayum
ApmeHuns AM 3A0 «HaunoHaneHLIA OpraH No cTaHgapTU3auun

1 MeTponorin» Pecnybnvku ApmeHus

benapycb BY lNocctangapt Pecny6nvkn benapycs

Kvprunans KG KblpreisctaHgapt

Poccus RU PocctaHgapT

YabekncTaH uz YabeKkckoe areHTCTBO MO TEXHWYECKOMY
perynupoBaHuio

4 lMpwkasom PenepanbHOro areHTCTBa No TEXHWYECKOMY peryrnvpoBaHUio U METPONOrun ot 23 ceHTs-
Bpa 2024 r. Ne 1267-cT mexrocygapcteeHHbin ctaHgapTt NOCT IEC 60947-6-1—2024 BBeaeH B OENCTBME B
KayecTBe HauuoHanbHoro ctaHgapta Poccuinckon ®@enepaunmn ¢ 1 vwoHa 2025 . ¢ npaBomM OOCPOYHOrO Npu-
MeHeHus

5 Hacroawwmin ctaHgapT MAEHTMYEH MexayHapoaHomy ctaHgapty |IEC 60947-6-1:2021 «AnnapaTypa
pacrnpeneneHus U ynpasneHust HU3KoBonbTHas. YacTte 6-1. Annapatypa MmHorodyHKLMoHanbHas. AnnapaTtypa
KOMMYyTaunoHHaa nepeknoydeHua» («Low-voltage switchgear and controlgear — Part 6-1: Multiple function
equipment — Transfer switching equipment», IDT).

MexgyHapogHei ctaHgapTt IEC 60947-6-1:2021 paspabotaH nogkomuTtetom 121A «HW3KkOBOMBTHEIE
pacnpegenuTenbHble YCTPOWUCTBA WM YCTPOWCTBA ynpasneHusa» TexHudeckoro komuteta 121 «Pacnpegenu-
TernbHble YCTPOWCTBA WU YCTPONCTBA ynpaeneHwus U ux cbopky OAnA HU3KOro Hanpsxenua» MexagyHapogHon
anekTpoTexHu4eckon komuccum (IEC).

Mpy NpUMEHEeHUN HacTosLero cTaHaapTa PEKOMEHAYETCA BMECTO CCbINTOYHbIX MEXAYHAPOAHbLIX CTaH-
0apTOB WMCMOMb30BaTk COOTBETCTBYKOLWME UM MEXrocy4apcTBEHHbIE CTaHAapThl, CBEAEHWSA O KOTOPbLIX Mpu-
BeJeHbl B AOMNONHUTENbLHOM NpunoxeHunn JA

6 B3AMEH INOCT IEC 60947-6-1—2016
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HHgpopmayus o eeedeHuu 8 delicmsue (npekpauwjeHuu delcmeus) Hacmosaweao cmaHdapma u uame-
HeHUl K HeMy Ha meppumopuu yKkasaHHbix ebiuie 2ocydapcme nybnukyemcs e ykasamensx HauuoHambHbIX
cmaHdapmos, uzdasaemsix 8 amux 2ocydapcmeax, a makxe 6 cemu MiHmepHem Ha calimax coomeemcmesy-
OWUX HaUuUOHaIbHbIX 0p2aHoe Mo cmaHdapmu3ayuul.

B cnyyae nepecmMompa, UMeHeHUs Umu OmMeHbl Hacmosiuea2o cmaHdapma coomeemcemaytowas UH-
gopmayus 6ydem onybnukoeaHa Ha oghuyuanbsHOM UHmepHem-calime MexeocydapcmeeHHO20 cogema o
cmaHOapmu3sayuu, Memponoauu u cepmughukayuu e kamanoee «MexezocydapcmeeHHble crmaHdapmabi»

© IEC, 2021
© OdbopmneHue. ®IBY «MHcTUTYT cTaHgapTuaauuu», 2024

B Poccuiickon ®eaepalmm HAacTOALWMA CTAHAAPT HE MOXKET ObiTh MOMHOCTLIO UMK
o7 YaCcTMYHO BOCMPOM3BEAESH, TUPAXKMPOBAH M pacnpocTpaHeH B KayecTee ouumansHoro

n3gaHna bes pas3pewleHusn (DE,D,EDEHI:HOTO areHTCTBa rno TeXxHN4eCKoOMy perynmpoBaHUIO
n meTponornun

i
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BeegeHue

B HacTosllee BpeMsi 3HAYMMOCTb JOCTYMHOCTU HU3KOBOMLTHBLIX 3MEKTPUYECKUX YCTAHOBOK MNOCTOSIHHO
Bo3pacTaeT. Cuctema, cnocobHasi Ge3onacHoO NepeknioyaTh Harpy3Kky ¢ 04HOrO UCTOYHWMKA Ha APYrof U ¢ Mu-
HAManbHLIMKW BO3MYLLEHMAMW B HAarpyske, CBOOAUT K MUHUMYMY Npobnembl, Bbl3BaHHbIE YCNOBUSAMMW OTKa3a
NPy HOPMAanbHOM NMUTaHWUK.

3TN OelCTBUSA, LUMPOKO M3BECTHbIE KaK «KOMMYTaUWOHHOE MepekniyeHWey, ynpaBnsaTca YeTaHoBKa-
MU M MOTYT ObITb BLINOMNHEHEI aBTOMATUYECKW, ANCTAHLMOHHO UMK BPYUHYIO.

Takum 06pasom, ycTaHOBKa C BHEAPEHHOW PYHKUMEN «KOMMYTALMOHHOE MEePEKMIOYEHHEN !

- obecneunBaeT HENPEPLIBHOCTEL NPOU3BOACTBEHHbIX NPOLECCOB;

- obecnednBaeT pe3epBHbIA UCTOYHUK NUTAHUA B TOM Cry4ae, ecrii OCHOBHAA ceTb He paboTaer;

- CHWXaeT BO3AelCTBUE, Bbi3BaHHOE COOSIMU B CETH, Ha OTAENbHbIE YaCTW YCTAHOBKM;

- obecne4mBaeT NpPMeMIIEMYHO COYETAEMOCTb MeX Ay HAAEKHOCTbI, MPOCTOTON M SKOHOMUYHOCTbIO;

- MPEenoCcTaBnAeT ynpaBnsaoWwel CUCTEME C MCTOMHUKOM MUTaHUS CnOCOBHOCTL obecnedunTb NUTaHUEM
BCHK YCTAHOBKY UMW €€ YacTb.

KntoueBbiMy thakTopamu, NobyxaawLWw MM KNMEHTOB UCMOMNb30BaTb KOMMYTALWOHHYO annapartypy ne-
pekrtodeHuna (KAM), asnatoTtcs:

- MOCTOSIHHbLIA POCT HaceneHWsi MuMpa, POCT YMCNa 3NEKTPOHHbBIX YCTPOMCTB W HOBble TpeboBaHMA,
npeabsABnsiemMble K 3MeKTpoMobUmaMm;

- OMOCPEenOBaHHOE [OABMNEHME Ha W3MEHEHWE KNMMAaTta C NocnefylluM yBENWYEHWEM CTOMMOCTMW
3HEepruu;

- POCT pblHKa 3NEKTPO3HEPTUM € GONbLUMM KONUYECTBOM ANETEPHATUBHLIX MCTOMHWUKOB SHEPTUU;

- OXugaHusa noTpedbutens OTHOCMTENbHO MOBLILIEHWST HAAEXKHOCTM CeTH, IKOHOMUYECKMX NoKasaTenei
M CTPEMIEHNS YNpaBnATb MCTOYHVKAMKN IHEPTUN.

CTOpOHbI, y4HacTBYHOLME B yNPaBMEHWM 3NEKTPO3IHeprMen, Takke 3anHTepecoBaHbl B MONYyYeHUN HOBbIX
pe3ynbTaTos:

- B NnaHax noTpebutenei CHWXEHWE CTOMMOCTW CBOEN 3HEPrMW M HANU4YMe Ka4yeCTBEHHOrO 3Heproc-
HabxeHus;

- MocTaBLLMKaM HeobXxoOMMO YKpenneHwe 4OBepus K CBOMM KIMeHTamM;

- W3roTOBUTENW OXUAAKT ONTUMU3ALIMM BIOXEHHBIX MHBECTULIMIA;

- MpaBWTENbCTBEHHbIE U PEryNUPYHOLLMe OpraHbl FOTOBbI CO30aTb KOHKYPEHTOCNOCOBHbIN U YCTONYMBbIA
3HEPreTUYECKUA PbIHOK.

K HacToswweMy MOMEHTY SKCNIyaTaLWOHHbIE XapaKTEPUCTUKA KOMMYTaLWOHHOW annapaTypbl Nepekno-
YeHus onpegensoTes uarotoeutensimn KA, a Takke HacToswmm ctaHaapTom. KoHeynstanTsl, cybnogpsgyn-
K1, PYKOBOZUTENMW NPeanpusaTUii U KOHeYHble NoTpebuTenu nonaraTcs Ha NONOXEeHWs HacTosILLero cTaHaap-
Ta C Y4ETOM MX NoTpebHOCTH B obecnedYeHnn JOCTYNHOCTH 3NEKTPO3HePTN.

KommyTaLuMoOHHOE NepeknioYeHe YacTo OCyLLeCTBASETCS NyTeM peanu3aunm QyHKUUK NepeknoveHns
B 3MEKTPUYECKOW YCTaHOBKE, HO 3Ta Hanbonee BocTpeboBaHHas hyHKUNA MOXKET BbiTb CNPOEKTMPOBAHA He-
Hagnexawum obpazom. Micnonb3oraHue KAl B cooTBeTcTBUM C TpeboBaHusaMK HacTosWwero ctaHaapTa obe-
cneynBaeT 6e30NacHOCTb U NPOU3BOAUTENBHOCTL (DYHKUMK NEepekntoYeHnsl, koTopble Heobxogumebl Ana Oo-
CTXKEHWA NePevNCIIeHHbIX Bbille Lenen.
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Monpaeka k MOCT IEC 60947-6-1—2024 AnnapaTypa pacnpegeneH1Ms U ynpaBneHusi HU3KOBOMNbLTHaA.
YacTtb 6-1. Annapatypa MHorocgyHKUMOHanbHasA. AnnapaTtypa KOMMyTaLMOHHaA ONA NepeKkntoyeHus
nUTaHusA

B kakom mecTte HaneuartaHo [omkHo ObITb

Mpegucnoeune. Tabnuua —

TagHuK1ucTaH | TJ TagxukcTaHgapT
cornacoBaHus

(MYC Ne 2 2025 )
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M E X I OCVYOAUPTC CTUBTETHHUB # C TAHAOAUPT

AMMNAPATYPA PACMNPEOENEHWUA U YNIPABNEHWUA HU3KOBONBTHAA
YacTtb 6-1

AnnapaTypa MHorodyHKLUOHanNbLHas.
AnnapaTypa KOMMyTaLWOHHaA ANA NepeKknioYeHus NUTaHus

Low-voltage switchgear and controlgear. Part 6-1. Multiple function equipment.
Transfer switching equipment

Oata eBegeHna — 2025—06—01
C NpaBOM JOCPOYHOrO NpUMeHeHUsA

1 O6bnactb npuMeHeHus

HacTtoAwmi ctaHgapT pacnpocTpaHAeTca Ha KOMMYTauWoHHYo annapaTtypy nepeknioyenns (KAIT) Ho-
MUHanbHBIM HanpshxeHueM He Boiwe 1000 B nepemeHHoro unn He Beiwe 1500 B nocTosiHHOro ToKa, npefHa-
3Ha4YeHHY NS KOMMYTaUWMW HArpy3Kku Mexay UCTOUYHWKaMK NuTaHus ¢ obpasoBaHWeM 6ecToKOBOM Nay3bl Ha
BpeMS MepeknoyYeHns.

HacTosawmin cTaHgapTta pacnpocTpaHsieTcs:

- Ha KOMMYTaUWOHHYI annapartypy pydHoro nepeknodenns (PKAM);

- KOMMYTaLUWOHHYI annapaTypy GUCTaHUMOHHOro nepekntodeqmna (OKAI);

- KOMMYTaLWOHHY annapaTypy aBTomaTtudeckoro nepekntodenus (KAAM), Bknioyasa KOHTponneps!.

HacToAawumi cTaHOapTt He pacnpocTpaHseTcs:

1) Ha koHdurypauum KA, KoTopble He NPOLWNN UCMbITaHWS M3TOTOBMUTENS W/UMK HE NPOMapPKUPOBaHbI B
COOTBETCTBMM C TpeboBaHWAMM HACTOSALLEro CTaHAAapTa Kak KOMMYTaUMOHHbIA annapaT nepexknioyeHns;

2) BcnomoraTtenbHble KOHTakTbl (cMm. IEC 60947-5-1);

3) KOMMyTauWOHHbIE MepeKnHaTenu, NCNornb3yeMble BO B3PbIBOONACHBIX CpeAax [ANA 03HaKoMMNeHns
cm. |[EC 60079 (Bce wactu)l;

4) KOHCTPYKLMKM BCTPOEHHOIO nporpammMHoro obecneyveHus (cm. IEC TR 63201);

5) acnekTbl KnbepbesonacHocTu (cMm. IEC TS 63208);

6) KAl pacc4ynTaHHy Ha acMHXPOHHBIA OBUratens NpsaMoro nycka ncnonHenuss NE n HE, B cooTBeT-
ctBuuM ¢ IEC 60034-12:2016 (onsa o3HakomneHus cM. pasgen «Kateropusa npumeHeHnst AC-3» B COOTBETCTBUIM
c IEC 60947-4-1:2018);

7) opyrve paccMmatpuBaemble Tunsl KAT, Bkntovas KAT ¢ 3akpbiTeiM nepexofom, KAl ¢ nepekpbiBai-
wei HenTpanu, KAl ¢ HECKONMBLKMMU NCTOYHUKaMKU NMTaHna (T. e. KAl ¢ bonee yem ABYMSA UCTOUMHUKAMW NMATa-
HKUS), yCTPOWCTBa ynpaBneHusa nepekntodeHnem, KA c obxogHeim Bannacom, KAl ¢ hyHKUMAMYN OTKMHOUYEHNUS
Harpyaku u KAl ¢ CeKUNOHHBIM NepeknioHeHnem.

Mpumevanne — KA, vcnonbayeMmele ona cuctem 6e30MacHOCTM M aBapUAHOIO OCBELLEHWS, NpUBeaeHbl B
IEC 60364-5-56, perynupytoTcsa HauMOHaNbHLIMK NpaBuiaMy WWnu 3akoHogartenbHbIMK TpeboBaHUAMU.

HacToswmi cTaHgapT ycTaHaBnmMBaeT:

1) XapakTepuCTUKM annapaTyphl;

2) yCcnoBusi, KOTOPbLIM OOMKEH YAOBMETBOPATL annapar, OTHOCHUTENbHO:
a) OelicTBuUA, NS KOTOPOro OH NPeaHa3sHaqeH,

MapaHune ochbuumnansHoe
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b) OENCTBUA U NOBEAEHUA B aHOMAaIbHbIX YCIOBUAX, HANpUMep KOPOTKOro 3aMbliKaHUA,
C) AN3NeKTpru4ecKmnx CBOWCTB;
3) UCNblITaHUA ONA NOATBEPXOEeHWUA COOTBETCTBUA TDEGOBEHMF{M HacTodAWwero ctaHgapta U MetodoB
BbINOMTHEHUS UCMLITAHUN;,
4) Mquopmau,mo, MapKUpyemMmyr Ha annaparte U npeoctaBnaeMyr U3rotoButTenem.

2 HopmaTuBHbI€ CCbINKK

B HacTosiWwem cTaHgapTe UCnonb30BaHbl HOPMAaTUBHLIE CCINKKM Ha cneayowme cTaHgapThl [ana gatv-
POBAHHBIX CCbINOK NMPUMEHSIOT TONBKO yKadaHHoe W3gaHue CChINOYHOro cTaHgapTa, AN He4aTUPOBaHHbIX —
nocnegHee n3gadHuve (BKNYasa Bce NameHeHus)]:

IEC 60068-2-2:2007, Environmental testing — Part 2-2: Tests — Test B: Dry heat (WcnbiTaHns Ha Bo3-
OencTBue BHeWHUX dakTopos. YacTe 2-2. McneiTaHua. WcneiTadue B: Cyxoe Tenno)

IEC 60417, Graphical symbol for user on equipment [[pachuyeckre cumMBonkbl AN NpUMeHeHUa Ha 060o-
pyooBaHuM (DocTynHo Ha cante: https://www.graphical-symbols.info/equipment)]

IEC 60715:2017, Dimensions of low-voltage switchgear and controlgear — Standardized mounting on
rails for mechanical support of switchgear, controlgear and accessories (AnnapaTypa pacnpegeneHuvs 1 ynpas-
TNleHVSa HU3KOBOMbTHas. YCTaHOBKA W KpenfeHWe Ha HanpasnsaoLwmx aNeKTpMyYeckyx annapaToB B yCTPOWUCTBaXx
pacnpegeneHvus u ynpaeneHust)

IEC 60812, Failure modes and effects analysis (FMEA and FMECA) [AHanu3 B1aoB 1 NOCNeaCcTBUIA OT-
kazoe (FMEA n FMECA)]

IEC 60947 (all parts), Low-voltage switchgear and controlgear [YcTpoicTBo pacnpegenutensHoe Kom-
nnekTHoe (Bce YacTn)]

IEC 60947-1:2020, Low-voltage switchgear and controlgear — Part 1: General rules (YcTpoiicTBo pac-
npegenuTensHoe KomnnektHoe. Yacte 1. O6wwre npasuna)

IEC 60947-2:2016, Low-voltage switchgear and controlgear — Part 2: Circuit-breakers (Annapatypa
KOMMYTaLMOHHaA ¥ MEeXaHn3mbl YNpaBreHnsa HW3KOBOMbTHbIE KOMMMeKTHele. YacTe 2. ABToMaTnyeckue Bbl-
KnoYaTenu)

IEC 60947-2:2016/AMD1:2019

IEC 60947-3:2020, Low-voltage switchgear and controlgear — Part 3: Switches, disconnectors, switch-
disconnectors and fuse-combination units (Annapatypa KOMMyTaLWOHHAA M MeXaHW3Mbl YNPaBNeHUs HU3KO-
BOMbTHbIE KOMMNNEKTHbIe. YacTe 3. Beiknwouatenu, pasbeAMHUTENN, BbIKNKOYaTENU-pasbeguHUTEN 1 BNoKu
npegoxpaHuTenei)

IEC 60947-4-1:2018"), Low-voltage switchgear and controlgear — Part 4-1: Contactors and motor-
starters — Electromechanical contactors and motor-starters (AnnapaTtypa koMMyTaUMOHHAs U MeXaHW3Mbl
ynpaBneHus HU3KOBOIbTHLIE KOMMNeKTHble. YacTe 4-1. KoHTakTopbl 1 NyckaTenu anektpogsuratenein. 3nek-
TpOMEeXaHW4Yeckne KOHTaKTopbl U MycKaTenu anekTpogsuratenei)

IEC 61000-4-13:2002, 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 (3nekTpomarHuTHaa coBMecTUMOCTb. HacTb 4-13. MeToOuKM UCNbITAHWA U M3MepeHuid. Mcnbl-
TaHWs HU3KOYACTOTHOW MOMEX03aLUTHOCTH OT BO3AEWCTBUA rAPMOHMK U MPOMEXYTOYHBIX rapMOHUK, BKIOYas
ceTeBble CUrHanbl, NepefaBaemMble B CETb MEPEMEHHOI0 TOKa)

IEC 61000-4-13:2002/AMD1:2009

IEC 61000-4-13:2002/AMD2:2015

CISPR 11:2015, Industrial, scientific and medical equipment — Radio-frequency disturbance
characteristics — Limits and methods of measurement [[1poMbIlNEHHbIE, HAYYHBIE, MEOULUHCKME 1 DbITOBLIE
(MHMB) BblcOKOYACTOTHLIE YCTPOWCTBa. HoOpMbI M METOAbLI N3MepeHUIA]

CISPR 11:2015/AMD1:2016

1) 3ameHeH Ha IEC 60947-4-1:2023. OpHako 4ns oOHo3HauYHoro cobnoaeHus TpeBoraHWa HAcToALLero cTanaapTa,
npuBedeHHOro B AaTUPOBAHHON CChINKe, peKOMEHOYETCA UCMONL30RAHME TONBKO YKA3aHHOE B 3TOW CChINKe U3gaHue.
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3 TepMUHbI, onpeaeneHus, ycrnoBHble 0603HaYeHUA U COKpaLLeHNs

3.1 OcHOBHbIe NONOXeHUs

Onsa uenei HacTosiwero cTaHgapTa WCNOMNb3yKITCA TepMUHBI U onpegeneHus cornacHo |IEC 60947-
1:2020, pasgen 3, a Takke criegyroLliMe TEPMUHbBL.

TepmuHonorudeckune 6asbl gaHHbix 1ISO v IEC, gocTynHel No crnegyLwmnM MHTEPHET-aapecam:

- nnatdpopma 1SO no agpecy: http://www.iso.org/obp;

- Onektponegua oHnarH-npocmoTpa IEC no agpecy: http://www.electropedia.org/.

3.2 AndaBuTHbIN yKa3aTenb TEPMUHOB

MyHKT
B
BNOKMPOBKA (INETTOCKING ). veiiiiiiiiiiiii e ee st e e e ee e e e e s eebbnreeeeeean e 3.4.10
B
BpeMs NepeknioYyeHUa KOHTaKTOB (contact transfer time)............uiii 3.4.5
a
OnuTenbHOCTL NepeknYeHus (operating transfertime).............ooooiiiiii 3.4.6
K
KA KNAacca CB (Class CB T OB ) i ittt e e e e e e e e e e e e e e e e e e e nnans 3.3.7
KAIl knidcca PC (Class PC TSE) i st et s i s sty 3.3.6
KAI kniacca CC (Class OO0 TOE) s mmmemmrmosnss e i soiomiis st s s o s s s e 3.3.8
KOMMYTaLWOHHAaA annapaTtypa aBToMaTU4YeCcKOro nepeknoyeHnus UCTOYHUKOB NMUTaHUSA;
KAAI (automatic transfer switching equipment, ATSE) .. ..ot 3.34
KOMMYTaLUWOHHaA annapatypa AucTaHUMoHHoro nepeknioyveHus; JKATI
(remotely operated transfer switching equipment, RTSE)......ccoiiiiiiiiii e 3.3.3
KOMMYTaLUMOHHAA annapartypa nepekniyeHna UCTOYHUKOB NuTaHuA; KAT
(transfer switching equIipmMENnt, TSE ). .. ..ottt e et e ee e e e e e e e e e e e e 3.31
KOMMYyTauWOHHaA annaparypa py4yHoro nepexkntodeHunsn; PKATI
(manually operated transfer switching equipment, MTSE): KommyTauunoHHas annapatypa
[EPERINYSEHNS;: YIDABIAMAS BP0 s s i s v R e N S T T e s 3:3.2
KOMMIeKTHaA KOMMyTauuoHHasA annapatypa nepeknioyeHus (komnnektHaa KAI)
[derived transfer switching equipment (derived TSE)]... ...t 3.3.5
KOHTPOJb OTKNIOHEHMA NapaMeTPoB UCTOYHMKa NuTaHuA (monitored supply deviation)....... 3.4.2
0]
OTKITOHEHWEe HanpsxeHUs NMTaHus (voltage supply deviation).........cccceeiviiciiin e 3.4.3
OTKNOHEeHMe YacToTbl nuTaHus (frequency supply deviation)...........ccoocoo. 3.4.4
n
MOINNA | (DOSTHON 1 )ecaiccnrorssimmrmmmssrs sy sy v e 18514505 5 V505 L mm e e o S R e s 3.5.2
NOSALNS LI (POSTHOTT 11 )aucissinsummumsivsammnmmsvmssssnss s g s soiess 55 a5 w80 05 THHH 4R 4 ek A v R T SRR st 3.5.3
NonoXeHue KOMMYTauum (switching position)..........oooiiii e 3.5.1
nonoxeHue oTKNYeHUA (OFF) (OFF position).......coooiiii 3.54
nepeknioyeHue 6e3 paspbiBa Leny NnuTaHusa Harpy3ku (closed transition).............cccoeeeeenne 349
nepekrYeHue ¢ pa3pbIBOM LeNW NUTaHWUA Harpy3kM (open transition)...........c..o.ne 3.4.7
Cc
crneyManuinpoBaHHaA 3NeKTPOMOHTaXHas apMaTtypa (dedicated wiring accessory)........... 3.3.10
cuHcaszHoe nepekroydeHmre (in-phase transfer)............oooiiii e 3.4.8
Y
YCTPOWCTBO YyNpaBneHUs nepekniovyeHneM NCTOYHUKOB nuTaHuaA (ATS controller)............. 3.3.9
3
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3.3 KOMMyTauMOHHbIE annapartbl nepeKn4YeHnA

3.3.1 koMMyTaLMOHHAaA annapaTypa nepeknYeHusa ucToyHukoB nutaHua; KAT (transfer switching
equipment, TSE): Annapatypa, coCcTOsLWaa n3 0QHOro MMM HECKOIbKMX KOMMYTaUWOHHbLIX annapaTtos, npeg-
Ha3Ha4YeHHbIX AN NepeknoYeHns Lenen Harpysku oT OJHOro UCTOMHUKA K ApYroMmy.

3.3.2 KoMmmyTauuoHHaA annapaTypa py4Horo nepeknioyeHnsa UCTOYHMKOB nuTaHusa; PKAM (manu-
ally operated transfer switching equipment, MTSE): KommyTaunoHHas annapartypa NnepeknoyeHns, ynpaensa-
emMasi Bpy4Hyr 1 6e3 nomolLn anekTpuyecTsa.

3.3.3 KOMMyTauMoHHas annapaTypa AUCTaHUMOHHOIO MepeKn4YeHUA WCTOYHUKOB MNUTaHWUS,;
OKATI (remotely operated transfer switching equipment, RTSE): KommyTauuoHHasa annapatypa nepekrnode-
HWA, ynpaBnaemas ¢ afekTponpuBoaOM, a He aBTOMaTUYECKN.

Mpumeuvanune — [OKAI moxeT MMeTb OOMONMHWTENbLHOE npucnocobneHwe Ang MEecTHOre W/unum pyyHoro
ynpaeneHus.

3.3.4 KkoMMyTaUMOHHaA annapaTypa aBTOMaTU4YeCKOro nepeknYeHUss MCTOYHUKOB MNUTaAHUA,
KAAI (automatic transfer switching equipment, ATSE): ABTomatuuyeckn ynpaesnsemas KOMMyTaluoHHasa an-
napaTypa, BKMno4as Bce HeobxoaMMble BOCMPUHMMAIOLLME BXOAbLI, MOHUTOPWHT ¥ YNpaBnsowme normieckie
cXeMmbl 717 onepaunin nepexnioYyeHns.

Mpumevanne — KAAI MOXET MMETL AOMONMHNTENBHO YCTPOWCTBO ANA YyNpaBneHus BpyYHYLO.

3.3.5 KOMMnneKTHas KOMMYTauUWOHHaA annapaTypa nepeknto4YeHUsi NCTOYHWKOB MNMUTaHWUSA; KOM-
nnektHas KA (derived transfer switching equipment, derived TSE): KAl, ocHoBHas 4YacTb KOTOpOW Npo-
lWwna UcnbITaHWa cornacHo Tabnuue 9 Ha cooTBeTcTBUE TpeboraHuam |[EC 60947-6-1, cooTBeTCTBYHOLLAA
IEC 60947-3 gna knacca PC, IEC 60947-2 wnu IEC 60947-6-2 gna knacca CB wunu |IEC 60947-4-1 onsa
knacca CC.

M pupMmeHaHne — He TpEﬁyeTCﬂ B NOBTOPEHKN MCMbITAHWA AnA KOMMYTauuOHHbBIX annapaTtoB, npowewnx nc-
NbiTaHWA NO MeTOAWKaM, NpuUBeAEHHbIM B COOTBETCTBYHOLLWX CTaHOapTax.

3.3.6 KA knacca PC (Class PC TSE): KommyTauuoHHas annapatypa nepekniyeHns, OCHOBaHHAs Ha
MEeXaHMYeCKMX KOMMYTaLUWOHHbIX annaparax, KOTopbiM He TpebyeTcsa anekTpuyeckoe NUTaHWe Ang yaepxa-
HWS CMMOBbLIX KOHTAKTOB Pa30MKHYTbIMU MM 3aMKHYTbIMW, K CNOCODHas BKTOYaTb, NPOBOAMTL M OTKMKYaTb
TOKM MNPV HOpPMarnbHbIX YCNOBUAX LIeNW, BKMOYaa YCNoBUS Neperpyskun, a Takke BKNYATb WU BblOepKMBaTh
TOKW KOPOTKOTO 3aMbIKaHUSI.

MpumeyvyaHune 1—HacToAWMA cTaHAaPT KOMOMHALMIO «NPefoXpaHUTENb — KOMMYTaUWOHHLIA annapaty npu-
HUMAET Kak ycTpoicTBo knacca PC, cnocobHoe OTKMo4aTh TOK KOPOTKOrO 3aMbIKaHWS.

Mpumevanune 2— KAl knacca PC Takxke cnocobHa BblOepKUBaTb YCNOBHBIE TOKM KOPOTKOIO 3aMblKaHWUS.

3.3.7 KAN knacca CB (Class CB TSE): KommyTaLuMoHHas annapaTtypa nepeksYeHnsl, OCHOBaHHas
Ha MexaHW4eCcKUX KOMMYTaLWOHHbLIX annapaTtax U cnocobHas BKMNYaTb, NPOBOAUTL WM OTKMHOYATH TOKW MpU
HOpMarnbHbIX YCIOBUSAX LENU, BKIOYAs YCMOBUS NMEePerpy3ku, a Takke BKIYaTb U OTKMKYAaTh TOKM KOPOTKOTO
3aMbIKaHMWS.

MpumeyvyaHune — Ecnunwmarotoutens KAl knacca CB ykasan BblgepMBaeMblid TOK KOPOTKOrO 3aMbIKaHKA, 370
03Ha4aeT CNOCOOHOCTL YCTPOWCTRA BLIOEPKUBATL TOKM KOPOTKOTO 3aMbIKaHUS.

3.3.8 KA knacca CC (Class CC TSE): KommyTauuoHHasa annapaTtypa nepeknio4yeHns, OCHOBaHHas Ha
MEXaHUYECKMX KOMMYTaLWOHHbIX annapartax, UMelLLNX TONMbKO OAHO NONOXEHUE NOKOSA, NPUBOAMMOE B Ael-
CTBME He BPYYHYIO, U CNOCOBHasA BKIOYATbL, NPOBOAMUTE W OTKIOYATL TOKW NPWM HOPMarbHbIX YCIOBUSIX LUenu,
BKIHYasi YCNOBUS Neperpysku.

Mpumeuvanue 1 — KAl knacca CC He cnocobHa BKNOYATE UNKM OTKNIOYATEL TOKU KOPOTKOro 3amblkaHusa. OHU
CNocobHbI BEIAEPKUBATE TOMNBKO YCNOBHLIE TOKM KOPOTKOMO 3aMbIKaHUS.

Mpumeyvaunune 2— KAl knacca CC He nogxoguT ANA NPUMMEHEHNS B KQYecTBe pasbeduHUTENEN.

3.3.9 ycTponcTBO ynpaBneHWA NepekrniyYeHWeM UCTOYHUKOB nutaHua (ATS controller): YcTtpon-
CTBO, NpeAHa3Ha4YeHHoe AN KOHTPONA, MOHMTOPWHIA W ynpaBneHuss aBTOMartu4ecKkoro nocrnegoBaTenbHoro
NnepeKknovYeHns UCTOMHUKOB NNTaHWA.

MMpumeyvyaHume — YcTpoNCTBO ynpaBneHWs NepekntodeHeM MoxeT OeiTe Nnbo HeoTvemnemon YacTteto KAAT,
nubo aBTOHOMHLIM, YTOBLI BbITE conpsikeHHBIM ¢ KA.
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3.3.10 cneynanusanpoBaHHanA 3NeKTPOMOHTaXHas apmartypa (dedicated wiring accessory): lNpenea-
pUTENBHO W3rOTOBMEHHas cucTeMa CoefMHEeHWsl NPOBOJOB, cneunansHo NpegHasHayYeHHas Ana yKka3aHHon
annapatypbl KOMMYTaLWMW W yNpaBneHns.

MpumedyaHue 1— CrneunanvaupoBaHHasa aNEKTPOMOHTAKHAA apMaTypa MoXeT 6bITe BCTPOEHA B annaparypy
KOMMYTALMW 1 YNPABMNEHWUS UMK MOXKET NOCTABMNATLCH OTAENBHO.

MpumeuvaHne 2 — lNpumepom TUNUYHOW CNELUANU3NPOBAHHON 3NEKTPOMOHTAXHOW apMaTypbl MOXET CIy-
KUTb COeAMHUTENbHAS KONOAKa.

3.4 Pa6oTa KOMMYTaLVOHHOM annapaTypbl NepeKknoYeHus

3.4.1 nocnepoBaTenbLHOCTL cpabaTbiBaHUM (operating sequence): MocnegoBaTenbHOCTb, MPKU KOTO-
POt Harpyska C OOHOMO MCTOYHWKA MUTAHWS aBTOMAaTWMYECKW MEePeKkniouaeTcsl Ha APYrod npu obHapyxeHuu
OTKINOHEHWS NapaMeTpoB NUTaHWUS W/UMK OPYIUX 3a0aHHbLIX YCIOBUSX.

MpuMmeyvyaHune — ITO onpeneneHne NPMMeHMMo TonbKo K KAATT.

3.4.2 KOHTpOnNb OTKNOHEHWSA NapamMeTPOB MCTOYHMKA nuTaHua (monitored supply deviation): MNMpo-
BEPKA U U3MeEpPeHUe NapaMeTpoB MCTOYHUKA NUTaHWs, NpeBblllatollee 3aaHHbIe npefensol.

ﬂpumep — AHoMmanbHbie U3MeHeHUs HanpspKeHusa unu Yyacmombl UCMOYHUKa numaHus AesIAaKmcsa oi-
KJTOHeHUsMU 8 numaHuu.

MpumeuyaHune — 370 onpeneneHue NpUMeHMMO Tonbko K KAAIT.

3.4.3 OoTKNOHeHWe HanpsxeHus nuTaHuA (voltage supply deviation): M3ameHeHwne unu noteps Hanps-
XEHWA B UCTOYHUKE NUTaHWA.

3.4.4 oTknoHeHue YacToTkl NUTaHnA (frequency supply deviation): 1lameHeHMe YacTOThI NEPEMEHHOTO
TOKa WCTOYHMKA NMUTaHMS.

3.4.5 BpemMs nepeknoveHnsa KoHTakToB (contact transfer time): MHTepBan BpemeHn oT paszmbiKaHus
CUIMOBbIX KOHTAKTOB OOHOM0 MCTOYHWUKA NUTaHWA 00 3aMblKaHWUS CUITOBLIX KOHTAKTOB APYroro MCTOYHUKA NUTa-
HWA C perynupyemoir BpEMEHHOW 3a4epXKON, YCTAHOBNEHHOW Ha MUHUManbHOe 3HavYeHue.

MpnmeyaHue — Bpems nepeknoyeHUss KOHTAKTOB HE MPUMMEHSAIOT K TpexnoauuunoHHon PKAT.

3.4.6 pnuTenbHOCTb NepekntyeHua (operating transfer time): AaMepeHHbIA MHTEpBan BpeMeHn OT
MOMEHTa perncTpaumnn OTKMNOHEeHWA napamMeTpoB NUTaHWUs 00 3aMblKaHWS CUMOBbIX KOHTAKTOB Ha OPYrOM WC-
TOYHUKe nuTaHusa |l ¢ perynupyemMon BpeMeHHON 3a4epXKKOW, YCTaHOBNEHHOW Ha MUHUManbHOEe 3Ha4YeHue;
yCroBWEM NEPEKNIOHEHWNA, KaK NPaBuno, ABMNAITCHA OTKNOHEHWE NapaMeTpPOB Ha NepPBOM MCTOYHWMKE NMUTAHUS
| n NpegBapuTenbHO NporpaMmMupoBaHHble yenoena ang KAAI nnm komaHgbl QUCTaHUMOHHOTO YNpasrieHus
ans OKATT.

MpumedvaHune 1— OnUTensHOCTU NEPEKMOYEHUS OT UCTOYHKMKA | K MICTOYHUKY |l U OT ucTouHuKa |l K UCTOUHUKY |
MOryT OTNM4aTLCA ¥ BapbUPOBaTLCA B 3aBUCMMOCTI OT PErynnpoBaHusa BpeMeHW nepeknioyeHns.

MpuMmeyvyaHune 2— [ANUTENBLHOCTL NEPEKNIOYEHMS HE NMpUMeHaeTcs K PKAIT.

3.4.7 nepekno4yeHre ¢ pa3pbIBOM Lenu NMTaHUA Harpyzku (open transition): MNepekntoyeHne oT oa-
HOro MCTOYHMKA NUTAHWA Ha OPYrOM C OTKIOYEHWEM TOKa Harpysku Ha Bpemsi, HeoOxXoaMmMoe Ans nepeknto-
YeHus.

3.4.8 cuHcpbasHoe nepeknw4eHue (in-phase transfer): ®yHkuma ynpaenenuns KAAI, nossonswoLlas
OCYLLECTBNATL NepeknyYeHne ¢ OTKIMHYEHNEM TOKa Harpy3kyM Ha BpeMs nepekntyeHnsa npy ycnoesmm gasu-
POBKW UCTOYHWKOB NUTAHWUSA, NPV PABEHCTBE UX HAMNPSHKEHWUS W YacTOThl.

3.4.9 nepeknwyeHne Ge3 pazpbiBa Uenu nNUTaHWA Harpy3ku (closed transition): lNepekntodeHne
«BKMHOYEHUE OOHOMO UCTOYHMKA Mepes OTKITIOYEHUEM APYroro», NPU KOTOPOM TOK Harpyaky nocTynaet oT BTO-
pOro CMHXPOHW3WPOBAHHOIO UCTOYHWKA BPEMEHW, [0 ero OTKMKYEHMs OT NepBOro UCTOMHWKa B TedeHue 3a-
OaHHOTo KOPOTKOro nepuoga BpemMeHu.

3.4.10 6nokmnpoBka <TSE> (interlocking): ®yHkums, npegoTepallallan coeguHeHne nbon n3 gas
uctodHuka | n uctodHuka |l BMecTe, 3a CHET UCKMHYEHUA BO3MOXHOCTM OAHOBPEMEHHOIO BKIIOYEHUSA ABYX
MCTOYHMKOB MUTaHMUS.

n punMmeyaHune — EJ'IOI{MFJOBI{a npenoTBpallaeT oaHoBpeMeHHOe NonoXeHme 3aMKHYTOro nonoxeHua KoMMy-
TAUWMOHHOIo annaparta npu nHBbIX yCnoBUAX. CocTosiHne ABYX B3aVMO3aBUCUMbIX MEXaHU3MOB 6ﬂDl{Mpy8T n3MeHeHne
nonoXxeHuns CpaﬁaTblBaHMH OAHOro MmexaHmama B 3aBMCUMOCTKM OT NONOXeHUA CpaﬁaTblBaHMH Aapyroro.
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3.5 NMNonoxeHnA CUNOBLIX KOHTAKTOB

3.5.1 nonoxeHue kKoMmMmyTaumm (switching position): MNonoxeHne cunoebix koHTakToB KAI, onpegens-
HoLLee NoAKMIYEHWEe UMW HENOAKMIYEHWE CMMNOBbLIX BbIBOAOB NCTOYHWKOB.

3.5.2 noanuuma | (position |): MonoxeHne koHTakToB KAl Npy NOAKMOYEHMW CUITOBBIX BIBOAOB K BbIBO-
am UCToYHKKa |.

3.5.3 no3uums Il (position Il): MonoxkeHue KoHTakToB KAl Npu NOOKNIOYEHWW HArpy304HbIX BbIBOAOB K
BbiBOAAM MCTOYHUMKA Il.

3.5.4 nonoxeHue otkntodeHun (BbIKI.) (OFF position): ®uKkcMpoBaHHOE NOMNOXEHWE KOHTAKTOB anna-
paTa, NPy KOTOPOM CUNOBbIE BbIBOAbI HE NOAKMHYEHbI K BbIBOAAM UCTOYHKMKA | unn Il

Mpumevyanue — MNonoxenne BLIKI. Take moxeT BbiTb NnpoMapkupoBaHo kak «O».

3.6 YcrnoBHble 0603Ha4YeHUA U COKpaLWeHuUs

Y3K3 — ycTpoicTBO 4NA 3aMThl OT KOPOTKOIO 3aMblKaHWs;

3MC — aneKkTpoMarHMTHas COBMECTUMOCTb;

FMEA — aHanv3 BMAOB 1 MOCNeACTBUIA NOTeHUManbHbIX 0TKa3oB (cM. 9.2.3.2.4);
|, — TOK pasambikaHus v 3aMbikaHus (cm. Tabnuuy 3);

lem — HOMUHanNbHas Hauborbluas BKNoYaLwas cnocobHocTsb (cMm. 5.3.6.3);
ls, — HOMMHaANbHaA HanbonbLlas oTKAYawLWwan cnocobHocTs (cm. 5.3.6.4);
|,y — HOMMHAmMbHbBIA KPATKOBPEMEHHO LOMYCTUMbIN TOK (CM. 5.3.6.2);

|l — HOMUHanMbHLIV pabounii Tok (cM. 5.3.3);

Iq Wnu |, — HOMMHAMNbHBIN YCIOBHBIA TOK KOPOTKOTO 3aMbikaHus (cM. 5.3.6.5);

U, — HomuHaneHoe paboyee HanpsikeHue (cm. 5.3.2.1);

U, — HOMUHanNbHOE HanpsKeHne U3onaunm (cm. 5.3.2.2);

Uimp — HOMWHAaIbLHOE MMMNYNbLCHOE BbidepXuBaemoe HanpspkeHue (cm. 5.3.2.3);
U, — BoccTaHaBnvBaLeecs HanpsKeHe NPOMbILINEHHON YacToTkl UMK MOCTOSIHHOMO ToKa (CM. Ta-

Bnunuy 3).

4 Knaccudmkaumn

KoMMyTauuoHHy0 annapartypy nepexkntoYeHns KnaccunumpyroT:

a) no cnocobHOCTW pearnpoBaTk Ha TOKW KOPOTKOTO 3aMblKaHWS:

- KA knacca PC: annapatypa, cnocobHas BKM4aTh M MPOBOAMTEL TOKU KOPOTKOrO 3aMbIKaHWs, HO He
npefHasHa4YeHHasa ana ux oTKNIYeHus,

- KA knacca CB: annapaTypa, rMaBHbIE€ KOHTAKTbl KOTOPOW CNOCOBHBI BKMHOYAaTe U OTKMHOYaTh TOKK
KOPOTKOro 3amblKaHWsA 1 KOTopas OCHaLleHa MakCUManbHbIMW pacluennuTenamMm Toka,

- KAl knacca CC: annaparypa, cooTBeTcTRywas Tpeboranmnsm IEC 60947-4-1, cnocobHas Bkno4aThb
W NPOBOAWTL TOKW KOPOTKOTO 3aMblKaHUA, HO HE NpeaHasHa4YeHHas Ansa ux oTKIMIoYeHUs;

b) cnocoby ynpaeneHus nepeknioyeHnem:

- KOMMYTaLMOHHAasa annapaTtypa py4YHoro nepeknwodeHusa (PKAM),

- KOMMYTaLMOHHAasa annapaTtypa AUCTaHLWOHHOro nepekntoderus (OKAM),

- KOMMYTaLWOHHas annapaTtypa aBTomaTnyeckoro nepexrnodeHuns (KAATT);

C) YMCNY NOMOMXEHUIA CUMOBbLIX KOHTAKTOB:

- KAl ¢ geymsa nosunuuamu (I — II),

- KA ¢ Tpema noanumsamu (| — O — I1);

d) BO3MOXHOCTW ee NPUMEHEHWS B Ka4YecTBe pasbeanHUTens:

- KATI, nogxoasuias ons npMMeHeHUs B Ka4ecTBe pasbeauHuTens B nonoxeHuu BbIKI.,

- KAI, He noagxoasawan ans npUMeHeHns B Ka4ecTee pasbeduHUTenNs.

Mpumevanne — KA, umetlowwme Toneko aee noamumm (I — I1), n Bce KAl knacca CC He cnenyeTt NpUMEHATb
B Ka4ecTBe pasbeduHuTens;

e) cnocoby nepekntoYeHns:
- MepeknoYeHne ¢ paspbiBOM Lenu NMTaHWs Harpy3Kku;
- nepeknioveHue 6e3 pas3pbiBa Lenu NUTaHUs Harpy3ku (Ha cTagun pacCMoTpeHus).
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5 XapaktepucTtuku

5.1 MNepeyeHb xapakTepUCTUK

MpowsBoguTenb OOMKEH yKasblBaTb CNefylollne TeXHUYeckme xapaktepuctukin Ha KAM, ecnu npume-
HUMO:

- TN annaparta (cm. 5.2);

- HOMWHamnbHbBIE WU NPeAenkbHbLIe 3Ha4YeHNsA NapamMmeTpoB CUNoBoRA uenu (cm. 5.3);

- KaTeropus npumeHeHus (cm. 5.4);

- MapaMeTpbl Uenen ynpasneHus (cMm. 5.5);

- MapaMeTpbl BCcnoMoraTenbHbix Lenei (cm. 5.6).

Ecnu coBmecTHO ¢ KAT npuMeHsloT pyrue usgenwsi, CooTBeTCTBYOLWMe cTaHgapTam cepun IEC 60947,
TO JOMOMHUTENBHO MOTYT BbITh UCMNOMNb30BAHbBI XaPaKTEPUCTUKM KOHKPETHbLIX CTaH4apTOB.

JononHuTenbHble XxapakTepucTuKK, NOANEXKaLlne COornacoBaHuIo MEXAy M3roToBuTenemMm u notpebute-
nem, NpuBeOeHs! B NpunoxeHun B.

5.2 Tun n xapakTepucTUKW annapaTa

WsrotoBuTeNb yKkasbiBaeT criegytolne TeEXHUHEeCKNe XapakTepucTUKA:

a) knacc annapara u cnocob ynpaeneHus nepeknioyeHuem (cm. pasgen 4);

b) konu4ecTBO NOMOCOE;

C) HanW4yve HeMTpanbHOro Momnca, ecny NPUMMEHUMO, ¢ noMoLLki Bykebl «N» (cm. [IEC 60947-1:2020],
8.1.8.4);

B

)
d) pon Toka (nepeMeHHbIV UM NOCTOSIHHBINA TOK, UK oba);
e) B cry4yae nepemMeHHOro Toka: 4icno ¢as U HOMWHanbHas 4acToTa;
f) Yucno nonoXeHwin CUMNOBbIX KOHTAKTOB;
g) NMpUrogHocTb AN NPUMEHeHWUs B Ka4eCTBe PasbequMHUTENs;
h) Tun nepeknyeHus;
i) TMN BNOKMPOBKM (MexaHW4eckas, aNeKTpUYecKas Unu anekTpoMmexaHuyeckas).

Mpumeuvanne — B Kanapge, Mekcuke n CoeguHeHHbix LUTatax AMepukn ona mexaHn4eckon OGrnoKMpoBKu
pomkHa BbITe Cnonb3oBaHa KOMMYTALMOHHaA annapatypa ¢ NepeknioyeHneM B PasoMKHYTOM MOMOKEHWK;

j) hyHKUMKM ynpaBneHuns (Hanpumep, cMHda3Hoe NepeknYveHue);

k) Bpems nepeknYeHns KOHTAKTOB;

1) B cnyyae OKAM unu KAAIM — onuTensHOCTb NEPEKNIOYeHNS;

m) B cny4ae KAAI — nocnenoBaTenbHOCTh cpabaTbiBaHWA;

n) MUHUManbHbLIA HEOBXOOUMBIA NepeveHb KOMNNeKTyowux Ana cbopkn komnnektHoro KAl Heobxo-
ANMOrO A5 BbIMOMHEHUA onpeaeneHHbiX YHKUMA:

- KOMMYyTaunoHHoe(ble) ycTpoicTeo(a),

- MeXaHW3M MepekriyYeHus, ecrnv NpUMMeHnmo,

- MexaHudeckas u/vunu anekTpuyeckasa briokupoBKa Ona NPYMEHeHUs C OTOelbHbIMU KOMMYTauMOHHbI-
MU YCTPOWCTBaMM,

- py4HOW opraH ynpasneHus (ana PKAI),

- OMCTaHUMOHHBIN opran ynpaeneHus (ons KA n KAAT),

- YCTpPOMWCTBA ynpasneHua nepeknodveHnem gna KAATM,

- CWUrHamnbHble KOHTaKTbl Ana nepegadun curHanos (ons OKAM n KAAT),

- KNneMmbl MOAKMKYEeHNsa ANns ncTodHuka | 1 nctodyHuka ll,

- CWUNOBbIE BbIBOAbI,

- ecnv NPUMeHNUMOo, COeAUHUTENbHbIE NPOBOAHWKWA UM MHCTPYKLKMK NO MX W3rOTOBMNEHMIO,

- CMrHanbHbIE NPOBOAA WK MHCTPYKUMKM MO MX n3roToBneHuo (ana KAAIT);

0) OAHOMUHEeWHas cxema;

p) cneunanv3vpoBaHHas aNeKTPOMOHTaXHas apmartypa.

5.3 HoMmnHanbHbIE K npegernbHble 3HAYeHWA NapamMeTpoB CUNOBON uenu

5.3.1 O6wume nonoxeHnnA
MpumenstoT IEC 60947-1:2020, nogpasgen 5.3. [JonyckaeTca OTNMYMe HOMUHAIbHbLIX 3HAaYEHWA B MO-
3vumn | v nosuumm ll.
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5.3.2 HoMmMHanbHbIe HanNpsXeHns

5.3.2.1 HomuHanbHoe paboyee HanpsxeHne U,

MpumensoT IEC 60947-1:2020, nognyHkT 5.3.1.1.

5.3.2.2 HoMuWHaneHoe HanpsikeHwe usonauum U,

MpumeHsoT IEC 60947-1:2020, nognyHkT 5.3.1.2.

5.3.2.3 HomuHanbHOEe MMMyNbCHOE BblASPXKUBAEMOE HanpsKeHue Uimp

MpumensitoT IEC 60947-1:2020, nognyHkT 5.3.1.3, ¢ HWXKENpUBEAEHHLIM AOMNOMHEHWEM.

Ecnu B MHCTpyKUMK NO yCTAHOBKE AN Lenen, OTNUYHbIX OT CUMOBbIX, 3a8BMeHbl pasHble 3Ha4YeHnA Uimp,
TO U3rOTOBWUTEMNL paspabaTbiBaeT MHCTPYKLUMK NO obecnevyeHWo KOOPAMHALMKA U30NALUK NPpU YCTAHOBKE, Kak
ykazaHo B IEC 60947-1:2020, npunoxeHne H.

5.3.3 HoMuHanbHbIK pabounn Tok I,

HomuHanbHbIn paboynin Tok KA ykasbiBaeT usrotoeutens B cootsetcteumn ¢ IEC 60947-1:2020, nog-
NYHKT 5.3.2.3, ANA HaAeKHOCTKU JKCnnyataumn. YCTPONCTBO MOXET MMETb HECKOMbKO 3HadYeHun |, B 3aBncu-
MOCTM OT KaTeropuu npumeHeHuns n paboumnx HanpsxeHun U,.

5.3.4 HomuHanbHaA 4YacToTa

MpumeHsoT IEC 60947-1:2020, nyHKT 5.3.3.

5.3.5 HomuHanbHbIe BKNKYaKLWan 1 oTKNoYalolas cnocobHOCTH

MpumensitoT IEC 60947-1:2020, nognyHkTel 5.3.5.2 1 5.3.5.3.

HomuHanbHble BKMKYaroLWas v OTKoYaWwas cnocobHOCTU — 3TO 3HAYeHWs TOKa, yKasaHHble W3ro-
TOBUTENEM, KOTOPLIE KOMMYTaLMOHHbLIA annapaT cnocobeH BKMYaTh M OTKMKYaTh B 3a[4aHHbIX YCIOBUSIX.
Ecnu He ykazaHo MHOe, WX BbIpaXaloT KaK 3HadeHWe ToKa B yCcTaHOBMBLUEMCA pexumMe. Bo Bpems onepaumu
BKITHOYEHMS NMUKOBOE 3HAYeHWe TOoKa MpW 3aMblKaHUM KOHTAKTOB MOXeT OblTb Bbille, YEM 3Ha4YeHue ToKa B
YCTAHOBUBLUEMCSH PEXUME B 3aBUCMMOCTU OT XapakTepUCTWK UCMbITATENBHON Uenu (Harpyaku) M TOYKKM Ha
BOMHE HanpsbKeHWs, COOTBETCTBYIOLLEN MOMEHTY 3aMblKaHUA.

HomMuHanbHble BKOYAOLWYO M OTKOYALWYo cnocobHOCTH yKasbliBaloT B COOTBETCTBUM C HOMUHAmMb-
HbIM pabo4ynM HanpsKeHnemM, HOMUHaNbHbLIM PaBboynM TOKOM U KaTeropuein NpuMeHeHUsa cornacHo AaHHbIM,
npueeneHHbIM B Tabnuue 3.

[ns nepeMeHHOro Toka HOMUHAIbHbBIE BKITHOYAKOLLY U OTKITKOYAKLL Y CNOCOBHOCTW BhIpaXatT cpef-
HeKBagpaTU4eckMm 3Ha4YeHWEeM COCTaBMSALWEN NepeMEHHOro ToKa.

5.3.6 XapakTepUCTUKU KOPOTKOIO 3aMbIKaHWA

5.3.6.1 O6Lwume nonoxeHusa

KA knacca PC yka3biBatoT HOMWHAMNbLHbIA KpaTKOBPEMEHHO AOMNYCTUMBIA U/MIM HOMWHANbHBIA YCMOB-
HbIA TOK KOPOTKOMO 3aMbIKaHUS.

KAT knacca CB ykazbiBaloT HOMUHANbHYI HAWBONbLUY OTKIMHOYAKLLYH CMOCOBHOCTL U HOMUHAMNBLHYH
HanbOoMbLUY BKMOYAKLLYK CMNOCOBHOCTL U, ECNIU MPUMEHUMO, HOMUHAMNBHBIA KPATKOBPEMEHHO AOMYCTUMbINA
TOK.

KA knacca CC ykasbiBaloT HOMUHASbHbIA YCITOBHbIN TOK KOPOTKOTO 3aMbIKaHWUS.

5.3.6.2 HOMWHanNbHbIM KpaTKOBPEMEHHO O0MYCTUMbIA TOK /.,

MpumensoT IEC 60947-1:2020, nognyHkT 5.3.6.1, npy ycnoBusX UCMNLITAHWRA, YKa3aHHbIXx B 9.2.5.2, a
MWUHMMAanNsHoE 3Ha4YeHe HOMUHANbLHOIO KPaTKOBPEMEHHO JONYCTMMOrO TOKa NpuBedeHo B Tabnuue 5.

5.3.6.3 HomuHanbHas Hanbonbllasa BKNo4YawLlas cnocobHOCTb Jin

MpumeHsoT IEC 60947-1:2020, nognyHKT 5.3.6.2, Npy YCNOBUAX UCMbITAHUA, yKasaHHbIX B 9.2.5.3.

HomuHanbHaa Hanbonbliasa BKAKYaLWas cnocobHOCTb — 3TO 3HaYeHWe MOLLIHOCTU KOPOTKOTo 3ambl-
KaHWsl, yCTaHOBNEHHOe U3roToBUTeNeM Npu AaHHbIX 3HA4EHUAX HOMWHANbHOro pabo4yero HanpsKeHUs, HOMU-
HanbHOW YacToThbl U KO3ULMEHTA MOLLHOCTM (UMK MOCTOSAHHOM BPeEMeHHU). Ee BbipaxaloT Kak Makcumarns-
HbIA OXUAAEMbIA NUKOBLIA TOK. [1pyM NepeMeHHOM TOKe 3HavyeHWe HOMMHANBHOW Hanbonbllen BKNOYaLWen
CNOCOBHOCTU OOMKHO BbiTh HE HMXE MAKCKMManbHOIMO 3HaJYeHWs HaubonblUeln OTKMYaLWen cnocobHocTH
UMK KpaTKoOBPEMEHHO AOMYCTUMOro TOKa, B 3aBUCMMOCTMW OT YCMOBWIA, YMHOXEHHOro Ha 3HadeHue n no |[EC
60947-1:2020, Tabnuua 16. Npu NOCTOAHHOM TOKE HOMWUHaNbHaA Haubonbluas BKMHOYaKLWAA CNOCODHOCTb
JOomKkHa BbITb HE HWKe HOMWHaNbHOW HanbonbLUER OTKMYaLEen cnocobHOCTU UKW KPaTKOBPEMEHHO [0-
NycTUMOrO TOKa, B 3aBUCUMOCTHU OT YCNOBUIA. M3roToBUTENL YKa3biBaeT Haubonbliee 3Ha4YeHne HaubonbLuen
BKMKOYaKLEen cnocobHocTH.

5.3.6.4 HomuHanbHas Hanbonbllasa oOTKMYaoLWwas cnocobHocTb [ -

3JTa xapaKkTepucTuKa OTHOCUTCS TOMbKO K knaccy CB.

MpumensoT IEC 60947-1:2020, nognyHKT 5.3.6.3, Npy yCNOBMAX UCMbITAHWUI, yKasaHHbix B 9.2.5 .4.
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HomuHanbHas Hambonblwas cnocobHocTe KAT knacca CB paBHa HOMUHanNbHOW MakCUMarnbHOW OT-
KIMoYaLWwen CnocoBHOCTM MPU KOPOTKOM 3aMbIKaHMW aBTOMaTWU4EeCKOro BbIKNIOHYaTEeNA B COOTBETCTBMU C
IEC 60947-2.

5.3.6.5 HOMWHaNbLHLIWM YCNOBHBIN TOK KOPOTKOTO 3aMblKaHUs Iq unu /.

MpumenstoT IEC 60947-1:2020, nognyHKT 5.3.6.4, npy yCNOBWUSX UCNBITAHUIA, YKa3aHHLIX B 9.2.6.

MWHUManNbHOE 3HAaYeHUEe OXMAAEMOro ToKa npueegeHo B Tabnuue 5 unu 6 No YyCMOTPEHWH M3rOTOBU-
Tens.

5.4 Kateropusi npumeHeHun

KAM moxeT BbiTb NPUCBOEHA 0OHA WUIMU HECKOMNbKO CTAHAAPTHBIX KATEropuin MPUMEHEHUS, YKa3aHHbIX B
Tabnuue 1, Ha OOHO UMW HECKOMNBKO 3HAYEHWIA HOMUHANBHBIX PAaBOYNX HANPSKEHWA.

O6o3HayeHMe KaTeropuin NpUMeHeHUs OONONHAT bykBammn «A» unn «B» B 3aBUCMMOCTW OT YacTOTbI
onepupoBaHus (cMm. IEC 60947-1:2020, nognyHkT 3.3.18, Tabnuubl 10, 11 1 12) B npegnonaraemMoi aKcnnya-
Tauuu.

KA cooTBETCTBEHHO YKA3aHHOW KaTeropuu NpuMeHeHusl oMKHa yO0BNeTBopATL TpeboBaHUsIM K HO-
MUWHamNbHLIM BKIHOYaKOLWEeR 1 oTKMovYaLei cnocobHocTaM (cM. Tabnnuy 3), aneKTpuYeckon U MexaHW4ecKoi
pabotocnocobHocTM (cM. Tabnuuy 4).

Tabnuya 1-— Kateropum npumeHeHUs

Kateropua npumeHeHmsa KATI

Pop Toka TunuyHoe npumeHeHne
OnepupoBaHue A OnepupoBaHune B
AC-31A AC-31B OMunyeckme Harpysku
AC-32A AC-32B KomMmyTaums cmellaHHbIX OMUYECKMX U MHOYKTUBHbBIX

Harpy3oK, B TOM Y1CIe YMepeHHbIX Neperpy3ok

[NepemMeHHbIN ToK

AC-33A AC-33B OnekTpogBUraTeny ¢ KOpoTKO3aMKHYTbIM POTOPOM

AC-35A AC-35B Harpyaku paspsgHbiMKM namnamu

AC-36A AC-36B Harpyskn namnamu HakanveaHua

DC-31A DC-31B HenHOyKTUBHbBIE UNW CrIaboUHOYKTUBHLIE HArpy3kn
[MoCTOAHHBINA TOK DC-33A DC-33B 3AnekTpogpuUrateny napannensHoro Bo3dyxaeHun

DC-36A DC-36B Harpyskn namnamu HakanveaHus

5.5 Uenwn ynpaBneHun

5.5.1 O6wme nonoxeHun

MpumenstoT IEC 60947-1:2020, nogpasgen 5.5, co cneayrwnumMm ONONHEHUSAMU, OTHOCALLMMUCS K KOH-
TPOMK OTKIOHEHUA NapamMeTpoB UCTOYMHUKA NUTaHUA (cM. 3.4.2).

5.5.2 OnekTpomMexaHM4eckue yCTPOMUCTBA yNpaBneHus CUNOBOW Lenbio

M3roToBUTENbL yKa3biBAaeT MUHUMarbHOE W MakCUMarbHOE 3HaYeHWUs HanpskKeHWs Unu npefenbHble
3Ha4YeHUst pabovero HanpsBKeHUs W YacTOThl. XapakTepUCTUKN LIenK ynpaBneHuss yCTaHaBNMBarT Kak MUHN-
MarbHble U MakcUMarbHble 3Ha4YeHUS! HOMUHAMbHOMO HanpsKeHWs UCTOYHMKA NMUTaHKUA Lenu ynpasieHus.

5.5.3 YcTponcTBa ynpaBneHUA rnepekniYyeHnem

V3roToBuTENL yKa3biBAET cCriefyoLLee:

a) OTKINOHEHWUS HANPSHKEHUS NUTAHUA W, ECNY NPUMEHUMO, OTKNOHEHUSA YacTOThl MMTAHWUS, KOTOPLIE MO-
ryT Bbl3BaTb NepeknyeHmne;

b) Qonmycky OTKMOHEHWH HanpsbKeHWsl, 4acToThl (T4e NPYMEHMMO) U BPEMEHU, KOTOPbIE LOMKHbI ObiTh
yKasaHbl M3roToBMTENneM, Ho He Bonee vYem 10 %.

PaccmaTtpuBaloT aBTOHOMHbIE KOHTponnepsl KAT.

5.6 BcnomoraTtenbHble LUenu

MpumeHstoT IEC 60947-1:2020, noapasnen 5.6.
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6 UHcpopmauua o6 annapare

6.1 XapakTep uHdopmauumn

IAchopmau,mo, npueeeHHyH B Taﬁnwue 2 npenoctaBnAeT U3rOTOBUTEINDb.

6.2 MapkupoBKa

MpumeHstoT IEC 60947-1:2020, nogpasaen 6.2, Nnpn BO3MOXHOCTW, B COOTBETCTBMW C AaHHbIMK Tabnu-

Lbl 2.

B JONOMHeHWW K NpuBedeHHbIM OaHHLIM B Tabnuue 2 Bce OpraHbl ynpaeneHuA, OOCTYMHbIE OnepaTopy,

MapKUpYyoT C yKazaHWeM UX PYHKUMA.

I pupmMmeHaHne — KAIT, COCTOALLYH N3 HECKONMBKMX KOMMOHEHTOB, O0OMNYCKAEeTCA NOCTaBNATb C DT,D,EHbHOIﬁ Ta-

Brvykon, KOTOPYIO KpenAaT K annaparty B COOTBETCTBUM C UHCTPYKUMAMW U3rOTOBUTENA.

Tabnuua 2— WMHudopmaunsa ob obopygosaHum

Pacnonoxexuve
Howmep Tpebyemas MapknpoBka MADKHPOBKM

1.1 KommyTauunoHHoe nonoxexne KA gomxHo mapkuposaTtees I-ll unm | — O —
Il, B 3@BMCKMMOCTHM OT ncnonHeHna KAM, cnegyowmm obpasom:

11 | (IEC 60417-5007:2002-10) ansa BKIJ1. (nuTaHne oT uctoyHuka l); BwayaneHo 3ameTHO
O (IEC 60417-5008:2002-10) gnga BbIKI1. nutaHus;
I (IEC 60417-6178:2012-11) ansa BKJI1. (nutaHne oT uctodHuka 1)

12 MpurogHOCTL NPUMEHEHWSA B KAYECTBE pa3beduMHUTENs, eCni NPUMEHUMO, ¢ 000- BdvsnsHeAamanss

' 3HaYeHNeM hyHKUMM pasbeanHeHna B cooteeTcTBuM ¢ IEC 60417-6169-1:2012-08 y

Ona OKAI unn KAAIT ¢ oTcyTcTBUEM HArpysku Bpy4YHYHO ANs TEXHUYECKOro

1.3 obcnyxueaHua: « TOJIBKO ONA PABOTbI BE3 HAIPY3KW, nepen Havyanom pa- BuayansHo 3ameTHO
BOTbI BpYYHYIO OTKINOYUTE BCE UCTOYHUKA MUTAHUA»

21 HawmeHoBaHWe MW TOproBas Mapka WN3roToBUTeNs lMpomapkupoBaHo

2.2 Tunosoe obo3HavYeHWe UNu cepuitHell Homep [MpomapkupoBaHo
O6o3HayeHme «IEC 60947-6-1», yKkasblBaloLLee Ha TO, YTO annapaTt COOTBETCTBY-

2.3 [MpomapkupoBaHo
€T HACToALLEeMY CTaHaapTy
Knacc annapatypsbl (PC, CC, CB), meTtoa ynpasnerus (PKAI, OKAM, KAAI) v tun

24 nepeknoYeHns (NepeknioyeHe C paspeiBOM LENW NUTAHWA HArpy3ku, Nepexnoye- [MpomapkuposaHo
HWEe C paspblBOM Leny NUTaHWs Harpysk1) B COOTBETCTBUM C pazgenom 4¢

25 HomuHaneHoe(bie) pabodee(vie) HanpsikeHne(s) U, kak onpenenexo B 53.2.1d [MpomapkupoBaHo
KaTeropusi npumMeHeHusi cornacHo 5.4 1 cooTBeTCTBYOLWUIA(ME) paboynid(me)

26 Tok(u) no 5.3.3 1 5.3.5 npy HoMUHanbHOM pabovyeM HanpsKeHWUU COrnacHo [MpomapkupoBaHo
5.3.2.19

57 3HaveHne HOMUHaNBHOM YacToTkl cornacHo 5.3.4 nubo ykasaHue «NoCTOAHHLINA N T —

| Tok» («d.c.»), nB0 cumeon === (IEC 60417-5031:2002-10)¢ pRMaRKAR

HomuHanbHaa Hambonbllas BKNYaLas cnocobHocTsb /., cornacHo 5.3.6.2,

2.8 d o [MpomapkuposaHo
ecnu NpMMeHUMo
HomuHaneHas Hambonbllasa oTkn4arwan cnocobHocTs /. cornacHo 5.3.6.4,

29 d cn MpomapkupoBaHo
ecnu NPeMUHUMO
[Ons KAAM n OKAT: HOMWHanNbHbIE 3HAYEHWA HanpsKeHWs U 4acToTbl COMacHo

2.10 55 1d [MpomapkuposaHo

2.1 HoMMHansHoe UMNyNbLCHOE BhIOEPKMBAEMOE HaNPsKeHMe Uimp cornacHo 5.3.2.39 [pomapkupoBaHo

2.12 | OBoaHaueHre 1 Mapkupoeka BbiBofoeY MpomapkupoBaHo
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lMpodomxeHue mabnuusi 2

Homep Tpebyeman mapkupoBka PacnonoxeHue
MapKUPOBKM
CreneHb 3alUMThbl 3aKpbITOro annaparta B cooTeeTcTeuM ¢ IEC 60947-1:2020, &
243 [NpomapkupoBaHo
npunoxerue C, ecnu cteneHs 3awuTel He 1PO0
2.14 | NoeHTndumkauns BbIBOOOB HEWTPANbHOMo nosca, ecnm NpMMeHUMo [MpomapkupoBaHo
Ona KAl Bknovas getanu ¢ coxpaHeHHbIMWU KOMMOHEeHTaMK 3apaaa
205 MNMpomapkupoBaHo
B cooTBeTcTBMM C 8.1.8, Ha annapaTte gomkHa ObiTk Npeaynpexaallas Haanmck
na KAI knacca CB: gManasoH TemnepaTypbl 4718 HEKOMMEHCUPOBAaHHbIX
2.16 A A il E’ P lMpomapkupoBaHo
TEMNnNOoBLIX BbIAENEHWI, ecniv oHa He paBHa 30 °C
ns KAl knacca CB: gnanasoH Toka yctaBku [, perynupyemoro pacuenuternem
247 A A y ik Y Reck lMpomapkupoBaHo
neperpysku
Ons KAIN knacca CB: anana3oH HOMUHAaNbHOTO MIHOBEHHOTO TOKA YCTaBKM [,
2.18 5 ) lMpomapkupoBaHo
OT KOPOTKOTO 3aMbIKaHWUs ANA perynupyembix pacuenuTenei
3.1 Twun 6NOKUPOBKIK cornacHo 5.2, nepevncrieHue i) [okymeHTaums
32 Yucno noncoB OokymeHTaums
HomuHaneHan HanborbLan BKMYakLwasn cnocobHocTs /., ana knaccos PC n CB,
3.3 d [okymeHTauums
€CNK OHa NpEeBLILAaeT MUHUManeHoe 3HadYeHue, onpegenerHoe B 5.3.6.3
HoMWHanbHbLIA YCNOBHBIA TOK KOPOTKOTO 3aMblkaHusa [, unu I, onpeaeneHHbIi
3.4 . 9 [okymeHTaums
B 5.3.6.5 v cooTBeTcTBYHOWMIA Y3K3, ecnn npyuMeHuMo
35 HomuHanbHoe HanpshkeHne naonaumm U, cornacHo 5.3.2.2d [okymeHTauums
3.6 Konn4ecTBo CMMOBbIX KOHTAKTHbIX noauwmind HokymeHTauua
na JKAT n KAAN: pabouyne npegensl aneKTpOMeXaHUYeCckUx YCTPONCTB,
3.7 Ans p . pea P d yerp [okymeHTauus
YNpaBnsaoLWMX CUNOBOM Lenbio, Kak onpegeneHo B 5.5.2
nsa KAAT: npenensl 3Ha4eHWIA NapaMeTpoB, NpW NPEBRLILLEHWUN KOTOPbLIX
3.8 A pea P P punp P d OokymeHTaumsa
NPOUCXOOUT NEPEKITIOYEHNE UCTOYHUKOB NMTaHWA, Kak onpegeneHo B 5.5.3
3.9 XapaKkTepucTUKK1 BCOMOraTenksHLIX Lieneii, kak onpefeneHo & 5.6¢ OokymeHTaums
3.10 | Onga KAAMM: nocnegoeaTenbHocTs cpabaTbiBaHmind [okymeHTaums
Bpems nepekrioyeHns koHtaktos®d, anutensHocTs nepeknioveHns®d u nononHu-
3.1 TenbHas MHopMaLMa, BKITHYaA 3a4EPHKN BPEMEHU C YKa3aHUeM UX NONOXeEHUS [okymeHTauus
B NMOCNELOBATENLHOCTU cpabaTbiBaHWA, NPW HANUYKUA
3.12 | Cpena OMC A vnu B, kak onpegeneHo B IEC 60947-1:2020, 8.3.1 [okymeHTauums
3.13 | OnuHa 3auucTkn npoeoaHukad HokymeHTauua
MakcumansHoe KonM4ecTBO NPOBOAHUKOR, KOTOPLIE MOTYT BbITh NOAKMIOHEHbI
3.14 d [okymeHTaums
K KOHTAKTHOMY 32XUMY
OB0o3HaYeH1e NPOBOAHMKA ANA HeYHUBEPCanbHbIX 6e3BUHTOBLIX BbIBOAoB I:
- «S» WY «sol» Ons }KecTKUX CNoLUHbIX NMPOBOAHUKOR;
3.15 [okymeHTauus
- «I» ONA KEeCTKMX (CNMOLWHBLIX U MHOTOXWIbHBIX) MPOBOAHMKOB;
- «f» ona rMBKMX NPOBOAHMKOB
MWUHUManNEHBIA HeOOXOAUMBIW MepeyeHb KOMMNINEKTYoOWMX ANA COOpKUA KOMMNEKT-
3.16 . g . [okymeHTaums
How KA, HeoBxogvmol Anst BeiNonHeHns Tpebyembix dyHKUuA [cMm. 5.2, nyHKT n)]
3.17 | ®yHkuum ynpaenenunsad, Takue kak cuHdasHoe nepeknioyeHne OokymeHTaumsa
3.18 | lMNpuHUMNUanbHasa anekTpuyeckas cxema [okymeHTaums
3.19 | CneumanuavpoBaHHasa ANEKTPOMOHTaXHas apmaTypa (npyu Hanuyun) HokymeHTaumsa
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OkoHYaHue mabnuupbi 2
Pacnonoxenne
Homep Tpebyeman mapkupoBka MApKUDOBKM
Toneko ana KAl knacca CB (cm. 9.2.5.4.3):
3.20 | xapaktepucTuka cpabaTbiBaHUA/BPEMEHMU; [okymeHTauns

XapakTepucTMKa TeMnepaTypbl/ToKa, ecrnv NPUMEHUMO

Bmayaano 3aMETHO — MapKMpOBKa Ha annapare O0ImKHa ObITh BMOMMaA onepaTtopy nocne yCTaHOBKW annaparta.

MNMpomapkMpoBaHO — Ha annaparte Uy 3aBoAcKol Tabnuyke.

[okyMeHTauusa — B NpeaoCcTaBlNeHHOW OOKYMeHTaUuu.

M pnmedyaHune — B cny4yae npuMmeHeHmna coneHomaoB C 3NeKTPOHHbIM ynpaBreHneM TakKe MOXeT ObITb yy-

TeHa Apyraa uHdopmMauus, HanpuMep KoHdurypaums uenu ynpaeneHus (em. IEC 60947-1:2020, 5.5 v npunoxeHue U).

MTO U

8 He TpebyeTcs Anst TpexnosuumoHHon PKAT.
b He tpebyetca ana PKAT.

¢ MepeknioveHre Be3 paspbiBa LIENW HAXOQUTCS Ha PacCMOTPEHUMN.

d Ecrn XapaKkTepucTuKka otTnnyaeTcyd ana nosmymn I no CpaBHEHWKD C noauyuen ll, N3roToBUTENb OOMKEH yKa3aTb

Lpyroe.

e B OOKYMEeHTaUUuu MOXeT BbITh npueeeHO HECKOINBKO cTerneHeun 3alnTel ang Pas3nMU4HbIX TUNOB OO0CTYNA, TAKMUX

KaK nepegHAas naHenb, BbIBOAbI U T. A.

6.3 PYKOBO,EICTBO no MOHTaXy, aKkcnnyartaugum m OECHY)KPIBaHVIlO, BbIBOOY U3 aKCnnyaTayuun

AeMOHTaxy

MpumeHsioT IEC 60947-1:2020, nogpasgen 6.3, ¢ HAXenpuBeaeHHbIM JOMOMHEHNEM.
B MHCTpykUMsX crnegyeT ykasbiBaTb Chnelvanu3vpOBaHHYH SMEKTPOMOHTaXHYH apMaTypy, ecnv ato
MPUMEHKNMO.
Onga KAT, ucnbiTaHHBIX B COOTBETCTBUM C HACTOSALLMM CTAHOAPTOM W MOCTABINEHHLIX 3aKa3uuKy B paso-
BpaHHOM Unu B YacTu4HO cobpaHHoM Buae, usrotoeutens KAl gomkeH npegocTaBUTh MHCTPYKL WKW MO Haane-
»awen cbopke, NOgKNHYEHUIO, MAPKUPOBKE, HEODBXOAMMBLIM TUMOBLIM MCNLITAHUAM, Kak onpegeneHo B 9.3, no
BbIBOAY B akcnnyaTtauuto, obcnyxmeanuio KAM. ns KOHTPONbHLIX M COEAMHMTENBHbBIX NMPOBOAHWMKOB, KOTOPbLIE
He nocTtaensaT BmecTe ¢ KAl nnu B kKa4ecTBe KOMMMEKTYIOWMUX ANS NPUeMO-CAATOMHbIX UCNbITAHWUIA, U3roTO-

BUTENb O0MKEH NpeaoctaBUTe MHCTPYKLUWUK MO U3roTOBNEHUHD.

MpumeyvyaHnune — PekomeHOyeTCa BKMOYATb B MHCTPYKLUMIKO COOTBETCTBYOLLME cebinku Ha |IEC 61439 (Bce va-
ctn) ana uHterpauunn KAI B cbopky.

PykoBoacTeo no akcnnyatauun KA JomkHO BKMKYaTb OnucaHve nocnefoBaTtenbHocTn cpabaTtbiBa-
HWI. MMpumep nokasaH Ha pucyHke 1.
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t; — Bpemsa 0bHapy»eHWA OTCYTCTBMA NUTaHNA CO CTOPOHbI UCTOYHMKA |;
f, — perynupyemas 3afepxka BpeMeH| NepeKmioyeHus;
{3 — 3a/iepKa BpemeHu cpabaTbiBaHKs CUCTEMbI;
t, — perynupyemas safepkka BpemeHu nepexoga B nonoxeHve otknioderuns (BbIKIL);
ty — 3apepka BpeMeHn cpabaTbiBaHWA CUCTEMbI;
ts — perynupyemas safepka BpemeHn Bo3spara.
MpumeuvaHune — Ha pucyHke 1 npegnonaraetcs, 4To UCTOYHMK || gocTyneH.

a8 PagHa ANUTENBHOCTKU NepeKkniovYeHnA, Korga Bce 3apaHee BBeeHHble 3a0epXKn BpeMeHN (fz, COOTBETCTBEHHO fﬁ,
t4) YCTaHOBNEHbl HA MUHMManbHbIE 3HA4YEHWUA.

b PagHo BpeMeHW nepekni4vyeHna KOHTaKTOB, KOrla BCe 3apaHee BBeAeHHbIe 3a0ePXKN.

PucyHok 1 — lNpumep nocnegoeartensHocTy cpabateiBaHuin ana KAl ¢ TpeMs noavumamm

6.4 3konorn4yeckan wHtopmauus

[eknapauuu maTepuanoB cCOCTaBNAKT B cooTBeTcTBMY ¢ IEC 60947-1:2020, npunoxeHne W.

Mpumeuvanne — BIEC TS 63058 npuBeneHa meToAuMKa OLEHKW BO3AENCTBUA KOMMYTALWOHHOW annapaTypsl
¥ annapaTypbl yIpaBneHus Ha OKpyxatoLLyo cpeay.

7 YcnoBusi HOpManbHOW 3KCNyaTauumn, MOHTaXa U TPaHCNOPTUPOBaHUA

MpumenHsatoT IEC 60947-1:2020, pazgen 7.

CranpgapTtHble ycnoeust Bubpauun onpegenersl B IEC 60947-1:2020, cHocka b Tabnuusl Q.1.

Heobxogumo ykasbiBaTb BO3MOXHOCTb KpenneHus annapatypbl B cootBeTcTeum ¢ IEC 60715:2017,
ecnu NpUMeHuMo.

13

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 20/55
CTpanuua nokymeHTa - https://GostExpert.ru/gost/gost-60947-6-1-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=69132
https://gostexpert.ru/gost/gost-60947-6-1-2024?utm_source=pdf&utm_medium=69132&utm_term=page

FOCT IEC 60947-6-1—2024

8 TpeGoBaHNA K KOHCTPYKLMK U pabOTOCNOCOOHOCTH

8.1 TpeboBaHUA K KOHCTPYKLUN

8.1.1 O6wuKe nonoxeHuA

MpumeHsieTca IEC 60947-1:2020, 8.1, ¢ HWKenpuBeLeHHbIMU AONONHEHNSAMMN.

MpumeHaT nyHkTsl 8.1.1—8.1.10.

LOomkHbl BbITb NPegyCMOTPEHbLI MEPbI MO CHUXKEHUIO BEPOATHOCTK NONYYEHUSA TPaBM U MaTepuarnbHOro
yuwepba npu MoOHTaxe, TEXHUYECKOM 0BCny»XMBaHWKU, HOPManbHbIX YCIOBUAX 3KCMNyaTauun, yCrioBUAX 3KC-
nnyatawuuu, OTNMYalLWmXcs oT HopMarbHbIX, U NpY 060CHOBAHHO NMPOrHO3MPYEeMbIX HECOOTBETCTBYHOLLIMX NpU-
MeHeHuax. TpeboBaHWa HacTosWeEro cTaH4apTa NpegycMaTpuBakoT 3TW Mepkl B LIeNoM.

Ecnu nsgenve npegHasHadyeHo A8 COBMECTHOMO MCMNOMb30BaHUA CO cneuvanbHONn BCnoMoraTensHowm
annapaTtypon 1 crneuvann3MpoBaHHOW 3NEeKTPOMOHTaXHON apMaTtypoi, olueHka 6e30MacHOCTU U UCMbITaHue
BKITKOYAKOT 3Ty BCMOMOraTenbHyH annapartypy u apMaTtypy, ecnv Tonbko He Byaet gokas3aHo, YTo 3TO He BNu-
seT Ha Be3onacHocTb Kakow-nubo annapaTypsbl.

OTKpbITEIE YacTW annapaTypbl U 0CODEeHHO cpeAcTBa yNpaBneHWUs He OOMKHbI MMEeTb OCTPbIX KpaeB U
YIMOB, KOTOPble MOrYT TPAaBMUPOBATL onepartopa.

MuHMManbHble koMnoHeHTel KAl B cbope, KoTopblie JoMmKHbI ObITb NPOBEpPEHbl M3rOTOBUTENEM AN 00-
CTUXKEHWSI COOTBETCTBMA TpeboBaHWAM, onpeaeneHbl B 5.2, nepedyncrneHme n).

Ons KOHTPONbHbLIX U COEAMHWUTENBHBIX NMPOBOAHWKOB, KOTOPbIE HE NOCTaBNAKT coBMecTHO ¢ KAI nnu B
KayecTBE aKCecCyapoB K MPUEMO-CAATOYHbIM UCMNbITAHWAM, W3roTOBUTENb AOIMKEH NPEAOCTaBUTb MHCTPYKLUK
Nno UX W3roTOBMNEHUHD.

Ecnu ana nosunumu | 1 no3uumm |l 3aseBneHbl pasHble Npenens!, kaxaas no3uumMs omkHa ObiTb UCNbITaHa
OTAEenbHO.

Ons KAl knacca CC crtangapTHblie ycnoBusi BUBpauumn onpegenersl B IEC 60947-1:2020, cHocka b
Tabnuubl Q.1.

Mpumeyanne — Cm. IEC 60947-1:2020, npunoxernne O, ana nony4YyeHns MHOpPMaLMA 0 3aMeHe UINi cokpa-
LLEHWM MCNONb30BaHUS BPEAHbIX BEWECTB.

8.1.2 MaTtepuansl

MpumensioT IEC 60947-1:2020, nyHkT 8.1.2.

[Mpw NpoBefeHUM UCNBITAHWIA Ha annapaType UNu NpMMeHsIEMbIX B Hel Briokax (Mogynen) 4acTu U3 uso-
TNALUOHHBIX MaTepManoB yAepXKuBalLlMe TOKOBeayLlMe YacTu OOIBKHBI 0TBeYaTs TpeboBaHUSAM UCNbITAaHUNA
packaneHHol npoBonokon B cooteeTcTBuM ¢ IEC 60947-1:2020, nognyHkT 9.2.2.1, npu TemMnepaTtype WChbl-
TaHus:

- 850 °C ana KA knacca CC unu

- 960 °C gona KA knaccoe CB u PC.

MpumeyaHne — AHanus pucka BO3HWKHOBEHWS MOXapa M Mepbl MO CHWBKEHWIO PUCKa ANs KOMMYTaUWOHHON
annapaTypbl ¥ annapatypel ynpaenenus npusegeHsl B IEC TR 63054.

8.1.3 YkazaHue nonoxeHun KOMMyTaLum

Ykasatenu KAl gormkHbl onpegensTe NO3ULMI0 MCTOYHKKA |, no3uunio nctodHuka Il u nonoxenue ot-
KMHOYEHWS, NMPU Hanu4nm.

8.1.4 O6opynoBaHue, NpegHazHa4YeHHoOe ANA U20NALUN

MpumeHsoT IEC 60947-1:2020, nyHkTol 8.1.7 1 8.2.7.

8.1.5 PazMbiKaHWe W 3aMblKaHWe CUNOBbLIX KOHTAKTOB

CwvnoBble NOABWXHbBIE KOHTAKThLl BCEX (hasHbIX MONKCOB KOMMYTaLWOHHOIO annapata MHOFOMOMKCHOM
KAl MexaHW4Yeckn coeguHsIoT Tak, YTobbl OHWM NPakTUYEeCKN OOHOBPEMEHHO BKIKYANWCh U OTKMKYanuch, He-
3aBUCMMO OT TOTO, YNPaBnaTCA OHU BPYYHYH, AUCTAHLMOHHO UM aBTOMAaTUYeCKU.

Py4Hown opraH ynpaenenus KAl gomkeH nmeTs naonauuto. NpumeHsatoT Tpeboeannsa IEC 60947-1:2020,
nognyHkT 8.1.5.1.

He nonyckaeTcs Hanu4ue 3a3opoB UNW OTBEPCTUN, Yepes KOTOPble BO3MOXHO nonagaHue packaneHHbIxX
4yacTuL, B 30HY OEWUCTBUA CPeaCcTB PYUYHOro yrnpaBreHus.

MpumensoT IEC 60947-1:2020, nyHkT 8.1.9, ans KA, ocHalleHHbIX HEATpanbHbIMKW NONIOCAMK.

Ons KAT ¢ py4HbIM ynpaBneHWeM, npegHasHa4yeHHbIX A8 UCNONb30BaHUA Noa Harpy3kown, paaMblkaHue
M 3aMblKaHWE CUIOBbIX KOHTAKTOB HE OOMKHO 3aBMCETh OT TOM CKOPOCTW, C KOTOPOW NPUBOAMTCSH B AENCTBUE
CpeacTBO PYYHOrO yNpaseHus.
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370 TpeboBaHWe He MPUMEHSIIOT, eCrM pyYHOe CpeacTBO NpeAHa3HavYeHo TOMbKO ANA UCNOMNb30BaHNUS
©e3 Harpy3ku npu Bcex 06eCTOMEHHbIX MCTOYHMKAX U 0603Ha4YeHO B COOTBETCTBMM C NYHKTOM 1.3 Tabnuubl 2.

8.1.6 BozgyLWHbINA 3a30p U NYTU YTEYKU

MpumenstoT IEC 60947-1:2020, nyHKT 8.1.4, ¢ HUXKENpUBEAEHHBLIMUW OOMOMHEHUAMMU.

Ecnu uenu 6e3onacHoro cBepxHuakoro HanpsikeHus (BCHH) v 3aluMTHOrO CBEPXHU3KOro HaMNpsiKeHWs
(3CHH) komnnektHon KA JOCTYMHbBI, OHW JOMKHbLI ObiTh OTAENEHbI OT OPYrMX ONacHbIX TOKOBEOYLLNX YacTen
B cooTBeTcTBMM ¢ |IEC 60947-1:2020, npunoxeHue N.

n punMmedvyaHune — Ecnn yacte ueneﬁ AO0CTyNnHa TONbKO NPy TEXHUYECKOM DGCJ‘Iy)KViBaHMM W aHanorn4Hbix
YCNnoBKMAX, OHWU MOTYT ObIT B 3aBUCUMOCTH OT YPOBHA pUCKa (CyLLI,eCTBeHHDCTVI noBpeXxXaeHna 1 BEPOATHOCTWU BO3HUKHO-
BeHMFl) PacCMOTpPEHbI B HOpMalbHbIX YCITOBUAX 3KCNNyaTauki 1 MCNMOJib30BaHbl TONBKO MpK HAann4mm 6a30BON M30NALMN.

8.1.7 3awmTHOE 3a3eMneHne

MpumensoT IEC 60947-1:2020, nyHkT 8.1.10.

8.1.8 Lenu copepxalwme aneMeHThbl HAKONMEeHWUA IHeprumn

YacTtu, cogepxaline afieMeHTbl HakoMfeHns 3Heprun (KOHAeHCcaTophbl), KOTOpble MOXHO CHUMaTb AMS
obcnyxunBaHusa (HanpyMMep, 3amMmeHa KaTyLuKW), YCTaHOBKMW UMK OTKMHOYMEHNS, HE OOIMMKHbI NpeacTaBnsATh onac-
HOCTW AN 3NEeKTPUHECKON IHEPTM NMOCINE OTKIHYEHWUS.

KoHgeHcaTtopbl, MOAKMKYEHHbIE K ONACHbIM TOKOBEOYLMM YacTsM, HaXOAAWMMCS NOL HanpsXeHnemM,
OOMKHBI paspsiKaTbCcs 40 YpoBHSA 3Heprun MmeHee 0,5 [ B TeyeHWe 5 ¢ nocne oTKMYeHUsa nutanua. B npo-
TMBHOM Cryvae Ha u3genun JomkHa OblTb HaHeceHa Nerko YuTaemasi npegynpexgarlas Hagnuck, yKasbl-
BatoLLaa Bpems paspana Ao npefenbHblX 3Ha4YeHUA Unn NpeanodTUuTenbHbIA cnocod paspsankn KoHaeHcaTopa
nepen NpMKOCHOBEHWEM K COEANHUTENbHBIM HacTsM.

8.1.9 KommyTauwusa 3a c4eT HAKONNEHHOW IHEpPruun

MexaHn3m KOMMYyTaLuW 3a CHeT HaKOMMNeHHOW 3Hepruu gomkeH obecneuymBartb paboTocnocobHocTb
KAl B NtoBOM COCTOSAHMM OT XONOCTOro XoAa A0 ero HOMUHAaNbHOW BKMOYaKLLER cnocobHOCTH.

Ecnu HakonneHHasa aHeprus coxpaHsietcs B KAl, 4omKkHO ObiTb NpegycMOTPEHO YCTPOMCTBO, KOTOPOE
MOKa3bIBAET, KOrga HakomWTenbHbI MeXaHW3M MOSTHOCTbI 3apsikeH. Takke OO0MKHO ObiTb MpeaycMOTPEHO
YCTPOWMCTBO, yKasbiBalollee, Koraa HakonuTenbHbIA MeEXaHW3M HEAOCTATOYHO 3apsikeH Ana obecneveHus pa-
60Tbl. 3TK MHOWKATOPLI 3apsiia AOMKHbLI paboTaTh Kak NpyY HANWYUKW 3NEeKTPONUTaHWA, Tak U NMpu ero oTcyT-
CTBUN.

CpegcrtBa Ans 3apagkn paboyero MexaHnama, a Takke KOMMNOHEHTbI YpaBneHns 3amblKaHueM OOMKHbI
ObITb paboTOCNOCODOHbBIMKW, KOFAa HanpskeHne OONONHUTENbHOro NUTaHusa coctaenseT oT 85 % no 110 % ot
HOMUWHANLHOrO HanpsHKeHUs NUTaHWUA yrpaBneHuns.

[MepemelleHre NOOBUKHbBIX KOHTAKTOB U3 PA30MKHYTOI0 NOMOXKEHUH OOMMKHO BbiTh HEBO3MOXHbLIM, €CITN
3apag He 4OCTaTouveH ANns yOA0BNETBOPWUTENBHONO 3aBeplUeHWs onepauunmn 3aMmblKaHUs.

Ecnn mexaHn3m KoMMyTaLMK 3a CHET 3anaceHHOn SHepPruM NpUBOAAT B AeWCTBUE BPYYHYIO, Heobxoaum-
MO YKa3blBaTb HanpasneHue JenCTBUS.

8.1.10 CneumannaMpoBaHHbie obonoyku gna KAMN

MpumensaoT IEC 60947-1:2020, nyHkT 8.1.11.

MpumevaHune — Mudopmauna ana KAl, BcTpoeHHON B HecnewuManuanposaHHy obonouky, npuseaeHa B IEC
61439 (BCce yacTu).

8.2 TpeboBaHuA K paboTocnocoBGHOCTH

8.2.1 PaGouue ycnoBus

8.2.1.1 Obwme nonoxeHus

MpumensaoT IEC 60947-1:2020, nyHkT 8.2.1, ¢ HUXeNpUBeOEHHBIMW OOMONHEHUSIMU.

MpumMeHaoT nognyHkTel 8.2.1.2 n 8.2.1.3.

TvnoBble UCNbITAHUS cnedyeT NPOBOAWTE C UCMOMNb30BaHWEM Cneunanu3vpoBaHHOW 3NEKTPOMOHTaX-
HOW apmaTypbl, €Cr NPUMEHMMO.

8.2.1.2 MexaHu3m onepupoBaHusi

KAT pomkHa cooTBeTCTBOBaTh crieayoLlnumM TpeboBaHnsaM:

a) KAIN gomkHa 6biTe paboTocnocobHol B NioBObIX YCMOBKUSIX, COOTBETCTBYKOLIMX 3a4aHHbIM paboyunm
XapaKkTepucTukam;

b) kKommyTauuoHHble annapatel, ucnonedyemslie Anga KAl knacca CC NnpyMeHsAT C HOpManbHO OTKpbI-
ThbIM TUMOM CWUMOBbLIX KOHTAKTOB, 38 UCKMOYEHNEM MeXaHN4YeCcKon BnoKMpOoBKY;
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C) MexaHW3M OMNepupoBaHUA LOMKEH ObiTb MEXaHW4eckn W/MNM 3neKTpu4ecku 3abrnokupoBaH Ans
npefoTBpaLleHna OOHOBPEMEHHOIO MNOAKMKYEHUSA MCTOYHMKA | U ncTodHKMKa || npu niobbix yCnoBMsiX, BKIHO-
yas BbIXOL M3 CTPOsi M0OOro KOMMNOHEHTA, HANPUMEDP Pa30OMKHYTYHO Lienb YNpPaBreHusl, HO He OrpaHUYBaNACh
3TUM, CBApUBAHME NPU KOMMYTaLMW OOHOTO U3 BCMOMOraTemnbHbIX UMM CUMOBLIX KOHTAKTOB, NMBO BbIXOA U3
CTpOS KOHTponnepa. He nonyckaetcs oTKNHOYEHWE QYHKUNN BITOKMPOBKM NMPU CHATUW OBEPER UMK BHELLIHUX
naHenemn;

d) He gonyckaeTcsa OTkNtoYeHue BNoKMpPOBKM BHE 3aBUCUMOCTW OT Kakon-nmbo NpUYmnHbI;

€) B cnydae noboro oTKNIYeHUs NUTaHus hyHKUUSA BnoKMpOBKM AOMKHA OCTaBaTbCA OENCTBYIOLLEN;

f) ana knacca CC: B cooTtBetcTBUM ¢ |IEC 60947-4-1:2018, npunoxeHune F, Ncnonb3yT 3epKanbHble
KOHTaKThl ANSA aNeKTpudecko BNoKMPOBKKU, ecni NpUMeHUMO;

g) onpeneneHve HAQEXHOCTU U MPOYHOCTU PYHKLMK BNOKUPOBKM 3aBUCUT OT aHanu3a pucka.

MpoBepKy ONepuMpoBaHUs U YCTONYMBOCTL DIIOKMPOBKU B COOTBETCTBMU C NepeyvncneHusamu a), c), d), e)
1 g) npoBoaAT B cooTBeTcTBUM € 9.2.3.2.2,9.2.3.2.3 1 9.2.3.2.4.

Ona KA knacca CB nogteepxpatot coorsetcTeue no IEC 60947-2:2016, nognyHkTt 8.3.2.6.1, nepe-
yucrieHue b).

8.2.1.3 ¥YnpasneHune, nocrnenoBaTensHOCTb U Npegentl onepupoBaHms

a) lNMpegenkl HaNpsKeHUs Lieny ynpaeneHus

MpumensitoT IEC 60947-1:2020, nognyHkT 8.2.1.2.

b) OnepupoBaHue Npu NoTepe HanpsHKeHus!

KAAM pomkHa obecnedynBaTb NepeknioYeHne NUTaHUSa Harpyskn OT MCTOYHMKA NMUTaHKs | Ha UCTOYHMK
nutanus Il ¢ 3agep:KKoW NepeknoYeHns LLeny NUTaHus ¢ y4eTOM 3alaHHOTo Nepuoaa BpeMeHU NMpu KOHTpone
napamMeTpoB OOHOWM UNK Bcex oas UCToYHMKA |, a Takke BO3BPAT (MepekrYeHrne) NMTaHusa Harpyaku oT UCTOY-
HUKa NUTaHuAa | B cnydyae BoccTaHoBneHua nutanus. KAAT MoxeT BKMYaTk OOMOMHUTENbHLIE NOTMYECKUe
nocrnefoBaTenbHOCTU, TAKWe KakK 3a0epKKy Bo3Bpara Uiy BO3BPAaT TOMLKO B PYYHOM pexume.

c) OnepupoBaHMe B yCNOBUSX OTKNOHEHWSA MCTOYHMKA NUTaHKs |

Ecnu KA cHabxeHa yCTPOWCTBOM, BbI3bIBAIOLLMM NEPEKIOHYEHNE NUTAHUSA Harpysku ¢ UCTOYHMKA | Ha
McToYHUK |l B criyyae OTKNOHEHUSA NapamMeTpoB OCHOBHOIO MCTOMHUKA NMUTaHWS, NEpPEKITYeHne OOIMKHO Npo-
W3BOAUTLCS B Npeaenax, yKkasaHHbIX M3roTOBUTENEM.

d) YcnoBue nepeknoyeHns Npu UCTOYHUKE NMUTaHWUsA ¢ (PYHKUKWER CUH(A3HOro nepeknioveHns

MepeknoyeHne OOMKHO OOMycKaThCs B Npefenax HanpskeHus, YacToThl M (ha30BOro yrna ykasaHHbIX
M3roTOBUTENEM.

Mpumep — lMpedens! ¢ donyckom: *10 no ¢ghasHomy yany; 5 % no HanpspkeHuro, *1 My no yacmome.

e) OnepupoBaHMe B YCIOBUSX OTKMOHEHWS UCTOYHMKA NuTanus ||

MepeknoyeHre JOMKHO DbiTb OCYLLECTBIIEHO B Npeaenax, yKkasaHHbIX U3roToBUTenem.

f) NMobas BpemeHHasn 3agepxKa ¥ ANUTENbHOCTb NEPEeKTiYeHUs NPU NepPeKkTiYeHnn OT 0QHOMO UCTOM-
HWKa K APYroMy OOIDKHbI HAXOOUTBLCH B NpeAenax, yKkazaHHbIX M3roTOBUTENEM.

g) Bpemsa nepeknoYeHns KOHTAKTOB OOMKHO BbiTh B Mpegenax, yka3aHHbIX M3roTOBUTENEM W NpoBe-
peHHbIX B cooTBeTcTBUM € 9.2.3.2.4. [Ina KAl knacca CC MUHMMaNbHOE 3HAa4YeHWe BPeEMEHMW NepekrioyYeHus
KOHTaKTOB — He MeHee 50 mc.

CooTBeTcTBME BbileyKkasaHHbIM TpeboBaHusaM u TpeboBaHuam 5.5.3 nogTBepKAalT UCMBITAHUSMM,
yKa3aHHbIMKU B 9.2.3.3.

8.2.2 NpeBbilWweHWe TemMnepaTypbl

Bo Bpemsa ucnbITaHWA Npu MakcMMarnbHOM HOMWHANbLHOM pabodYem TOke B yCNOBWSX, OMWCAHHbLIX B
9.2.3.5, Temneparypa KAl B noboi To4ke He OOMKHA cO3faBarhk ONacHOCTW MoXapa WUnv NpPUBOAWTL K No-
BPeXAeHW Kakoro-nnbo maTtepuana, UCnonb3yeMoro B annapare, M ee 3Ha4eHve He JOITKHO BbIXOAWTb 3a
npegenbl 3Ha4YeHWi NpeBbILLEeHNA TeMnepaTypbl, ykasaHHbele B IEC 60947-1:2020, nyHkT 8.2.2.

8.2.3 AneKTpomM3onAUNOHHbIe CBOUCTBA

MpumensoT IEC 60947-1:2020, nyHkT 8.2.3.

8.2.4 CnocoBbHoCTL BKNKOYaTh U OTKNIOYaTbh TOKM 6e3 Harpys3ku, Npu HOpManbHOW Harpy3ke u B
YCNOBUAX NMeperpys3km

8.2.4.1 Bknovarolas 1 oTKNnoYatLwas cnocobHocTrn

MpumensaoT IEC 60947-1:2020, nyHKT 8.2.4.1.

KA gomKkHa rapaHTMPOBAaHHO BKIOYATh M OTKMOYaTh TOKM B YCMNOBMAX, yKasaHHbIX B Tabnuue 3 gna
Tpebyembix KaTeropuin NpUMeHeHns, Npyu NpoBeaeHnn ucnuiTaHui no 9.2.4.1 (cm. Takeke npunoxeHue A).
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Tabnuua 3 — lNpoBepka BKNHOYAKLLEW M OTKMOYalOLWEn cCnocOBHOCTEN. YCNOBUA BKMHOMEHWSA W OTKMHOYEHMWS, COOT-
BETCTBYIOLLME KATErOPUSIM NMPUMEHEHWSA

KaTeropus npumeHeHus
Poa toka B
pemsa npotekadust | OnuteneHocTs | KonuyecTBo UMKNoB
lelle UdUe cos ¢ ° TOKa, C LMKna, MUH onepupoBaHns

AC-31A, b b
AC-31B 1:5 1,05 0,80 0,05
AC-32A, b b
AC-32B 3,0 1,05 0,65 0,05

[MepemeHHbIR AC-33A

oK AC-33B 10h 1,05 9 0,05 b b
AC-35A, 3,0 1,05 0,50 0,05 b b
AC-35B
AC-36A, S c b b
AC-36B 1.5 1,05 0,05
L/RY, mc

DC-31A,
DC-31B f b be

MoCToAHHBI DC-33A, 13 105 0.82 b be

4,0 1,05 2,5 0,05 ;
TOK DC-33B 1 5¢ 105 A 005 b bia

DC-36A, ? ! ?
DC-36B

I, — TOK BKMIOYEHMA UMK OTKIIOYEHWA. TOK BKIMIOYEHWS BbIPAXKAIOT KaK MOCTOAHHBLIA TOK UMW KaK OenCTByollee
3HaYeHWe NepuodnYeckor CocTaBnaLLEeN NpU NnepeMeHHOM TOKe, HO Anga kateropuin AC-36A, AC-36B n DC-36A, DC-
36B nogpasymeBaeTtcs, 4To hakTMYECKoe 3Ha4YeHWe ToKa Npy onepauun BKNYEHNA — 310 Bonee BbICOKOE 3HaveHue
CMMMETPUYHOIO TOKa, YeM MUKOBOE.

I — HOMWHaTbHbIV pabodnii TOK.
U, — YacToTa nuTaHns Un yCTaHOBMBLUEECS HaMpshKeHWE NOCTOAHHOTO TOKA.
U, — HomuHanbHoe paboyee HanpskeHue.

2 [lonycTUMoe OTKNoHeHue no cos ¢ — +0,05.
5 Cm. TaBnuuy 10.

¢ [Ona uenu namn HakanveBaHWA MCnbITaHue cnegyer nNpoBouvTb COrMacHoO obLmm YCNoBMAM WUCNBITAHKA MO
9.24.1.2

d NonycTumoe oTknoHeHne — no L/R — 15 %.

€ Ecnu nonapHoCcTb He MapKUPOBaHa, OAHY MOMOBWHY LIMKIOB ONEpPMPOBaHWs BbIMOMHSAKT NpY OOHOW NONSPHO-
CTW, @ OPYry10 NMOMNOBUHY — MPU NPOTUBOMNONOXKHOIA.

f Bea 3agaHHO NOCTOSIHHOI BpEMEHM.
9 MNpw l, =100 A—cos ¢ = 0,45, npu I, > 100 A — cos ¢ = 0,35.
N Tok oTKMIOYEHMA MOXET BbITh B BOCEMb pa3 NpeBbiaTh [

8.2.4.2 MNokasatenn pabotocnocobHocTK

8.2.4.2.1 OBbLKre nonoxeHms

MpumenstoT IEC 60947-1:2020, nognyHKT 8.2.4.2.

8.2.4.2.2 MNokasaTenu oTKMo4arwlLLlen cnocobHoCTH

Mocre McnbITAHWMA Ha BKMKYAKOLWY W OoTKNoYarwykw crnocobHoctu KA gomkHa rapaHTMpOBaHHO
BKIMHOYATh 1 OTKITKOYATh TOKW B YCMOBUAX UCMbITAHUIA, yKa3aHHbIX B Tabnuue 4 ansa TpebyemMbix kaTeropuii npu-
MEHEeHUs, Npu UcnbiTaHmax no 9.2.4.2.2 (cm. Taieke npunoxeHue A).

8.2.4.2.3 MNMokaszatenu mexaHn4yeckon pabotocnocobHocTH

Mocrne McnbITAHUIA Ha OTKMYaLWYy cnocobHocTe KA gomkHa rapaHTUPOBAHHO BLIMONHATE LKL
onepupoBaHusi be3 Harpy3ku no Tabnuuam 9 n 10 npu ucneiTaHusax no 9.3.3.6.3 (cMm. Takke NpunoxeHus A).
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Tatnuua 4 — lNpoeepka akcnnyaTauMOHHbIX XapakTepUCTUK. YCNOBUA BKITHOYEHWS 1 OTKIMIOYEHWS, COOTBETCTBYOLME
Kareropmam npuMeHeHua

KaTteropua npumeHeHuna

P e | | o | g |

gt 10 | 1056 | 10 0,05 b b

or 10 | 1,056 | 08 0,05 b b
TROSREGRMl | R RE | agn | i8e | @B 0,05 b b

oo | 208 [ 408 | 08 0,05 b b

‘g‘é‘_%%% 100 | 1.05 c 0,05 b b

LIRY,
MC

bl 10 | 1,08 f 0,05 b b.e
”DCTsz””b‘“ %%‘_%%AB’ 250 | 105 | 25 0,05 b be

Do | 100 | 105 c 0,05 b be

|, — TOK BKMIOYEHNA UMW OTKNIOYEHWA. TOK BKITIOYEHWA BbIDAXKAKOT Kak MOCTOAHHLIA TOK UMK Kak OedcTeyllee
3HayYeHe NepuoguYecKon CocTaBnsaoLIen Npy NnepeMeHHOM Toke, HO Ans kateropuii AC-36A, AC-36B n DC-36A, DC-
36B nogpasymeBaeTtcs, 4To (bakTUHeckoe 3Ha4yeHue Toka Npu onepauuy BKMNoYeHUs — 310 Bonee BbICOKOE 3HaYeHWe
CUMMETPWUYHOIO TOKa, YeM MUKOBOE.

|, — HOMUHanNbHEIA pabo4mnii Tok.
U, — vacTtoTa nuTaHus Unu ycTaHOBMUBLLEECA HANPAXeHUe NOCTOAHHOTO TOKa.
U, — HomuHaneHoe pabodee HanpaxeHue.

@ [lonycTMMoe OTKINoHeHKe no cos ¢ — +0,05.
b Cm. Tabnuupl 11 1 12.

¢ [lns Uenu namn HakanueBaHWA WCMbiTaHWe CNeayeT MPOBOAMTH COrMacHo o6LUMM YCNOBUAM UCTMLITAHUA MO
9.24.1.2.

d Nonyctumoe oTknoHeHne — no L/R 15 %.

& Ecrv nonapHOCTE HE MapkupoBaHa, 04HY MOMOBMHY YMCNA LUKITOB ONEPUPOBaHNA BLINMOMHSAIOT NPW OGHOM Mo-
NAPHOCTH, a ApPYTYH MONOBUHY — MPW NPOTUBOMONOXHON.

f Bes 3amaHHO MOCTOAHHON BpEMEHN.

Y MNonoBuHa LIMKNOB ONepupoBaHna AoMmkHa BbiTe BeinonHeHa npu I //, = 1, 3a ucknovennem AC-33B u AC-35B,
rae Bce paboyne UMKNbl JOMKHbI BbITh BbIMOMHEHBI NPW 3TOM YCNOBWM.

N MonoBuHa LMKNOB ONepupoBaHNs A0MKHa BbiTe BLINOMAHEHA NpK I /1, =1, 3a neknoveHnem DC-33B, rae sce
pabo4yme UMKIbl A0MKHbI BbiTh BbINOMHEHBI MPY 3TOM YCMOBUM.

8.2.4.3 onroBe4HoOCTb

MpumensoT IEC 60947-1:2020, nognyHkT 8.2.4.3.

8.2.5 CnocoBGHOCTb BKMKOYATL M OTKMIOYATh TOKU B YCNOBUSAX KOPOTKOIO 3aMbIKaHUA

8.2.5.1 HoMWHanNbHbLIN KPaTKOBPEMEHHO BbIAEPKUBAEMbIN TOK

KAI, ona KOTOpOW M3rOTOBUTESNb yKa3an HOMWHanNbHbIA KpaTKOBPEMEHHO Bbl4EPXMBAKOLWMA TOK, SOMK-
Ha BblOEepPXMBaTb UCMbITAHWE, YKasaHHoe B 9.2.5.2.

MwHMManeHOe 3Ha4YeHWe KpaTKOBPEMEHHO BbiAEPXKMBAEeMOro ToKa ykasaHo B Tabnuue 5.
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MuH1UManbHas NPOAOMKNTENBHOCTL COCTaBMAET:

- TpW nonyumMkna HoMuHanbHon YactoTel unu 0,025 ¢ Ans NOCTOAHHOIO TOKAa MpYM HOMKUHaNbHbLIX pabo-
Yyux ToKax He bonee 400 A BKNIOYUTEMNbLHO;

- TPW UMKNA HOMWHanNbHOW YactoTel unm 0,05 ¢ ANg NOCTOSIHHOrO TOKa MPU HOMUWHanbHbIX pabo4yux
Tokax bonee 400 A.

[ononHuTensHble 3HAa4YEHUA KpaTKOBPEMEHHOrO BblOEpKUBAEMOro Toka Ans APYrMX NpoaomKnTensHo-
CTeW yKkasblBaeT U3roToBUTENMb.

8.2.5.2 HommnHanbHanA kpaTKoBpeMeHHO BKIHo4YaoLlas crnocobHOCTb

Ona KA knacca CB n PC u3roToBuTenb yKasblBaeT HOMWHANbHO KPAaTKOBPEMEHHO BbiepXKUBaemoe
3Ha4YeHWe ToKa, NoATBepX4aeMoe NPpoBeAEHNEM UCMBITaHWA.

HoMuHanbHaa KpaTKOBPEMEHHO BKMYawowas cnocobHOCTb OO0MXHA COOTBETCTBOBATL MOMOXKEHWSM
5.3.6.3.

8.2.5.3 HommHanbHana kpaTKoBpeMeHHO OTKIMoYallas cnocobHoCTb

MpumensitoT IEC 60947-1:2020, nyHKT 8.2.5, C HUXKENPUBELEHHLIM AOMNONHEHMEM.

Ona KAl knacca CB HOMMHanbHaa KpaTKOBPEMEHHO OTKMYawwasa cnocobHOCTL OOMKHA COOTBET-
cTBOBaThL 5.3.6.4 1 npu npoBeneHUN UCNbITAHUA OTKNKOYAaTb TOK, 3HAYEHUA KOTOPOro NpueeaeHsl B Tabnmuax 5
unu 6; onpegeneHue 3Ha4YeHWA U3 Tabnuy ykasbiBaeT U3roToBUTENb. ECnn M3rotoBUTEND YCTaHABMUBAET 3Ha-
YeHMe KpaTKOBPEeMEHHO OTKMoYalllen cnocobHOCTM BbIlLe, YeM 3Ha4YeHMsl UCMbITaTenbLHOro Toka, npuse-
AeHHble B Tabnuuax 5 unu 6, cuntaercs, 4to KAl cnocobHa oTknoyath 3Ha4YeHWe ToKa, YCTaHOBMEHHOE B
Tabnuuax.

8.2.5.4 HoMMHanbHbIM YCNOBHLIA TOK KOPOTKOIO 3aMbIKaHUsA

Ona KAl knacca CC ycnoBHbIA TOK KOPOTKOrO 3aMbIKaHUA C MUHWMAIbHBIM 3HAa4YeHWEM B COOTBET-
CTBWUW C OaHHbIMK Tabnuy 5 unu 6 onpenensaeT uarotoeuTens. [na KAl knacca PC MUHUManNbHOe 3HaYeHue
YCINOBHOMO TOKa KOPOTKOIO 3aMblKaHWA AOMMKHO COOTBETCTBOBaTL NpuBedeHHOMY B Tabnuuyax 5 unu 6, ecnu
NPUMEHUMO.

Wcnonbayemoe Y3K3 fomkHO COOTBETCTBOBATL TpeboBaHNSAM KOHKPETHOMO CTaHgapTa npu TOM, YTO ero
napameTpbl JOMKHbI ObITb HE HUXE YKa3aHHbIX B HACTOSILLEM cTaHOapTe.

Tabnuuya 5 — 3HavyeHne UcnbITAaTENBHOrO TOKA AnA NPOBEPKN crnocobHocTh onepnpoBaHnA B YCNOBMAX KOPOTKOro
3aMblKaHUA

HomuHanbHbIi paboynii Tok /, MenbitatensHolid ToK
(cpegHekBagpaTU4ecKkoe 3HadeHue), A (cpenHekBaapaTU4ECKOE 3HAYEHue)?

I, =100 5 KA

100 </, =500 10 kA

500 < 1, = 1000 20-1,
I, > 1000 20-, unn 50 KA (BbIGMpalOT MeHbLLEe)

2 KoathhuLNeHTbI MOLHOCTH, MOCTOAHHBIE BPEMEHW U OTHOLLEHWE MeX Y NUKOBLIM U CpeaHeKBaapaTniecknmm
3HaYeHUAMK OOMKHbI COOTBETCTBOBATL NpuBeaeHHbIM B IEC 60947-1, Tabnuua 16.

Tabnuya 6 — 3HavyeHWe WCMLITATENBHOTO TOKA ANSA NPOBEPKM CMOCOGHOCTU ONEpUPOBaHMSA B YCMOBUAX KOPOTKOTO
3aMblkaHua (rapmMoHKW3anpoBaHHana Tabnuua)

WenbiTatensHeiv Tok, kAY

HomuHaneHbld paboyunin Tok [ ©, A
e (cpenHekeanpaTMHeckoe 3Ha4eHme)

KosdhpurLmeHT MoLWHOCTH

l,= 1002 5 0,7—0.8
100 < I, < 250° 10 0.5—0.7
250 < [, =500 18 0,2—0.3
500 </, =800 30 0,2—0,3
800 </, =1300 42 0.2—0.3

I peagMeT cormalleHna mMexay

I, > 1300
M3roToBUTENEM U nmpeﬁmenem

0.2—0,3
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MpumevyaHune — Hacrtoswas tabnuua BBegeHa ansa uenen rapmoHnsaumm ¢ CSA-C22.2 No.60947-4-1-14
n UL 60947-4-1.

8 Mpw 690 B 1 Bbiwe: /, < 125 A.
b Mpu 690 B 1 Bhiwe: 125 A < lo =250 A
¢ HomuWHanbHbIA paboqKnil TOK MOXET BbiTk YkasaH B CeBepHoi AMepuKe Kak «YpOBeHb TOKa».

4 cnbiTaTenbHblil TOK MOXET BbITh ykasaH B CeBEpHOI AMEPUKE Kak «ypOBEHb TOKA MOBPEXOEHUS.

8.2.6 XapaKTepuCcTUKa KpMTUYECKOTO TOKa Harpy3ku (annapaTypa NocTOAHHOrO ToKa)
CunoBas uenb annapaTtypbl AoMmkHa 0bnagath BKNOYAKOLWENR W OTKNOYaOWEN cnocoBHOCTAMN KpUTH-
YyecKoro Toka Harpyaku cornacHo 9.2.7, kak onpefeneHo B NocrnefoBaTenbHOCTU UCTbITaHWRA V.

8.3 BnekTpomMarHuTHasa coBmecTtumocTb (3MC)

8.3.1 O6wume nonoxeHnn

MpumeHsoT IEC 60947-1:2020, nyHKT 8.3.1, C HUXKeNpUBEgeHHbIMU SOMNOMHEHNAMMU.,

McnbiTaHusa Ha YyCTONYMBOCTL K BO3OEWCTBUIO 3NEKTPOMArHUTHLIX NOMen NPOMbILUNEHHON YacToThl He
TpebyrTcs, NOCKOMNbKY annapathl B @CTECTBEHHbIX YCITOBUAX MOABEPKEHbl TaKMM BO3OENCTBMAM. YCTONYU-
BOCTb K 3IEKTPOMArHUTHbLIM MOMExam MOATBEPXKAAKT MPOBEAEHWEM WCMbITAHWA Ha paboTocnocoBbHOCTL
(cm.9.24.119.24.2).

8.3.2 YCTOMYMBOCTL K 3NEKTPOMArHMTHLIM NoMexam
MpumensoT IEC 60947-1:2020, nyHKT 8.3.2, ¢ HMXenpuBegeHHbIMU SONOMHEHUAMMU.,
[Mpouenypsl UCNbITaHWUA NpuBeaeHb! B 9.2.8.
PesynkTathl UCNbITAHWIA YCTAHABNUBAKOT C UCMOMb30BaAHUEM KPUTEPUEB MPUEMITEMOCTH, KOTOPbIE NpU-

BedeHbl B Tabnuue 7.

Tabnuua 7 — Kputepum npueMnemMocTy UCNbITAHUIA Ha YCTOWYUBOCTb

MyHKT/3nemeHT

Kputepun npuemnemoctu (kputepun adhHekTMBHOCTHM BO BPEMS UCTIbITaHWUI)

A

B

C

O6Lwas npoussoau-
TENbHOCTb

HopmaneHoe onepupo-
BaHne KAIl 6e3 3amet-
HblX W3aMeHeHW pabo-
YUX XapaKTEPUCTMK

BpemeHHoe yxyAlleHue W
noTeps XapakTepuCTWKM, KO-
Topasi MOXET BblTb CAMOBOC-
CTaHaBMMBaeMon

BpemeHHoe yxyglleHve wnu no-
TEPA XapakTEPUCTMKKW, KOTopas
rnocne wucnbiTaHWin TpebyeT BMme-
LaTenbCTBa onepatopa unu nepe-
rPy3kK cuctembl. He JOmKHO ObITh
MOBPEXAEHWU KOMMOHEHTOB

YnpaBneHue nepe-
KMo4eHEM nu-
TaHws,  BCromora-
TerbHbIE KOHTaKTHI,

OTcyTCcTBUE  NOXHOMO
onepupoBaHua KA, ot-
CYTCTBUE W3MEHEHMIA CO-
CTOAHWA KOHTponnepa.

BpemMeHHoe yxyolleHue pe-
*uMa paboTel KOHTponnepa,
KOTOPLIN camMOBOCCTaHaB-
nueaerca. OTcyTcTBUE He-

BpemMeHHoe yxydlleHWe Wnu no-
TEpA [OOCTYMHOCTM (DyHKUMKM ne-
penayn OaHHbIX, KoTopas nocne
McnblTaHusa MoxeT BbITb BOccTa-

nnesMu W naHens-
MU yNpaBneHns

BUOMMOWM MHOPMaLMK
Ha gucnnee.

Tonbko He3HauMTENBHOE
konebaHne WHTEHCUBHO-
CTW CBETa WINKN HE3Ha4M-
TEMNbLHOE MepeMelleHne
oTobpaxaemon uHdop-
maLmm

HeHWs Ha aucnnee (Mepua-
Hue).

beckoHTponbHasn

NnoAcBeTKa aucnnes.

bes nameHenna pexuma pa-
60ThI

dyHKUMKM Brnokmpos- | OTCyTCTBUE W3MeHeHWn | Hagnexawen pabotel KAI. | HoBNeHa nyTeM BMellaTeNnbcTBa
kM ¥ paboTtbl KkoH- | B paboTe Bcnomoratens- | OTcyTCTBME W3MEHeHW/ B | onepaTtopa, wunn cbpoca KoHTpon-
Tponnepa Hblx KoHTakTOB. KAl | pabote BCMOMOraTenbHbIX | nepa, unuM Mcrnonb3cBaHMa noboi
MONMHOCTBI0 (DYHKUMOHW- | KOHTaKTOB anektpoHuku. OTcyTCTBUE HEHag-
pyeT nexawen pabortel KA. OtcyT-
CTBME M3MeHeHun B paboTe Bcno-

MOraTenbHbIX KOHTaKToB
Ynpaenenve guc- | Hukakmx wameHenuwid B | BpemenHble BuaMMblie uame- | OTkniodeHne wnu  HeoBpatumas

noteps oToBpaxeHus.
BoccTaHaBnuBaeTcs  nocne  uc-
MbiTaHWUS MyTeM BMellaTenbcTea
ornepaTopa Unu nepesarpyaku KoH-
Tponnepa
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Kputepun npuemnemocTi (Kputepun 3chhekTMBHOCTY BO BPEMS NCMbITAHWIA)

ynpaeneHusi

BHELUHMMW YCTPOMCTBA-
M

MyHKT/anemeHT
A B C
dyHkumm obpabot- | becnepebonHan cBA3b, | BpemeHHoe nameHeHne | MNMoTeps AadvHbIX W/WMNKM  KMHGOP-
KM WHopMauuK, | yHKUMS yNpaBneHWs W | aHanoroBbiX 3HayeHwd, Ha- | mauuu. OwubovHaa obpaboTka
CBA3W W yHKUMKM | oBMeHa WHdopMauun c© | pylueHWe CBsi3W, BO3MOX- | MHcbopmaumy, owunbkn B CBA3MW,

Hble coobLleHnss o6 ownb-
Kax BHYTPEHHWX W BHELLIHUX
ycTpoucTe. OTcyTcTBME He-
obpaTtmon noTepu AaHHbIX

KOTOpbie MOryT BbiTe YCTPaHeHbI
Mocrie WCMbITaHUA MyTem Bmella-
TenbCcTBa onepaTopa Wnu cbpoca
KOHTpOnnepa

8.3.3 Nomexoamuccun

MpumenstoT IEC 60947-1:2020, nyHKT 8.3.3, C HWXKENPUBEOEHHBLIM AOMOMTHEHUEM.
VMcnbiTaTensHble NnapaMeTpbl U Npouenypsl UCMbITAHWUI NpuBeaeHbl B 9.2.8.

9 UcneiTaHuA

9.1 Buab! ucnbITaHUA

MpumenstoT IEC 60947-1:2020, nogpasaen 9.1.
9.2 Tunosble UcnNbITaHUA

9.2.1 O6wue ycNoBMA UCNbITaHUA
WMcnbiTaHne obopydoBaHua MpoOBOAAT B COOTBETCTBUM C YCMOBUSIMU, YCTaHOBMEHHbIMU B IEC 60947-

1:2020, nyHKT 9.3.2.

MpumedyaHue — [JonyckaeTcs NpOBOAWTE UCMBITAHKA, UCMONb3YS HE BCE 3HAYEHUS, COOTBETCTBYIOLNE KaTe-
ropusiM npUMeHeHus. Cm. npunoxeHue A.

9.2.2 Mpouenypa ucnbITaHUN
TWNOBbLIE UCMLITAHWA CTPYNNUPOBaHbLI B HECKOMbLKO 3TanoB, YkasaHHbIX B Tabnuue 8 ansa KA, oTnnyHbIX
OT KOMMMEeKTHbIX, unu Tabnuue B 9 Ana koMmnnekTHbIx KA.
[na kaxgow npouegypbl UCNbITAHWA criefyeT NpoBOAWTL B MPUBELEHHOM MOPSAKE, EClNU He yKasaHo

MHOeE.

Tatbnuuya 8 — lNepeyeHb ucnbiTaHuin TMNA (0bLan cxeMa nocneqoBaTeNnbHOCTU UCMBITAHUA)

GostExpert.ru
https://GostExpert.ru/gost/gost-60947-6-1-2024

MocnenosarensHOCTb Knace KA Konuyecteo
McnbITaHNA Vienitmasin Types obpasuos?
PC | CB | E& ReaL
TpeboBaHuaA K KOHCTPYKLUA 9.2.31 X X X
CpabaTbipaHue’ 9.2.3.2 X X X
YnpaeneHue, nocneuosaneanOCTb ] 9233 X X X
| OBuime npegensi cpabaTteiBaHKA ]
XapaKTepUCTUKK
Mpenensl pacuepnemn " 9234 X
XapaKTepnCTUKK
[MpeBbiWweHe TemMNepaTyphl 9.2.35 X
3BneKkTpou3oNALMOHHbIe cBoiicTBal 9.2.36 X
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Knacc KAl

MocnenoBatensHOCTb . Mykicr Konunuyecteo
CNbITaHWi PC CB cc obpasuos?
Bknioyatowan v oTkno4danLwasn cnocob- 9241 X X X
HOCTU
OTkntovatoLlas cnocobHocThS 9.24.2 X X X
lMpoeepka AManeKkTpU4EcKUxX CBOKCTB 92453 X X X
Il PaBoTocnocobHocTs | V30T1ALMM 1
[poBepka npeBbILIEHUsa TeMMepaTyphbl 9244 X X
[poBepka OTKIMHYEHUA NPU Neperpyake 9.245
lMpoeepka Eofamu,nw CUMOBbIX 9246 X X
KOHTaKTOB !
O6uwue TpeboBaHuA 9251 X X X
KpaTkoBpeMeHHbI AoNYCTUMBIA TOK 9252 X Xc
HomuHaneHas Haubonbluasa BKNOYato-
9.25.3 Xe Xe
[l CnocoBHOCTE lWas cnocobHocTb
paboTkl B ycroBuax HomuHaneHas Hanbonblias oTKmoYaro- 1
KOPOTKOrO 3aMblKaHus Was cnocoBHOCTL 9.2.5.4 X
[MpoBepka [OWANEKTPUYECKWX CBOWCTB 9255 Xe X
n3onaumm
[poBepka NpeBbILLEHUA TEMNepaTypLl 9.256 X X
YCNOBHbLIN TOK KOPOTKOTO 3aMblKaHUA 9.2.6.3 xd X
IV YCrnoBHbI TOK [poBepka anekTprUYecKon NPoYHOCTH 9264 xd X 1
KOpPOTKOTO 3aMblKaHus n3onaumm B
[NpoBepka npeBkILIEHUs TeMnepaTypbl 9.2.6.5 xd X
V XapakrepucTuku OnpepneneHve KpUTUYECKOro TOKa Ha-
S — i P 9.2.7.2 X % X
TOKa KpUTUYECKOM rpy3Ku
Harpys3ku annaparypsi X 1
GRS E apakTEPUCTUKM KPUTUYECKOIO TOKa
NOCTOSHHOIO TOKa
VI UcneitTaHne Ha BO3- OnekTpoMarHUTHaa COBMECTUMOCTb
OencTeyowme akTo- 9.28 X X X 1
pbl BHELLHEW cpeabl

a8 Ha OOHOM M TOM e ofbpasue Mo yCMOTPEHMIO M3rOTOBUTENS JOMYCKAaeTCH BbINOMHATL HECKOMBKO nocnegoea-

TENLHOCTEW UCNbITAHWA.

b 310 ucnbiTanne nNpoBoaAT B TOM criydae, ecnu KAl npurogHa ans npUMeHeHus B KA4eCcTBe pasbeuHUTenNs.

¢ 370 ucnbiTaHve TpeGyETCﬂ B TOM Cny4ae, ecrimh M3rotoBUTENb YCTAaHOBWI KpaTKOBpBMBHHhIﬁ Bbl,qepmmsaromm“n

TOK.

d 310 ucnbiTaHne Tpebyetca Ans BNOKOB ¢ KOMBWHALMEN NPEfOXpaHUTENE MMM B TOM CIy4ae, ECnii NpOU3Bo-
[OWTEenNb HA3HAYMI YCMNOBHLIA TOK KOPOTKOTO 3aMbIKaHKA.

€ OxsaTbiBaeT KaK MexXxaHn4YeCKne, TaKk N ANeKTpru4ecKue.

f MoxeT BbITb MCKMKYEH M3 NOCNEOOBATENBHOCTH W BbIMONHEH HA OTAENbHbLIX 06pa3u,ax.
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Tabnuua 9 — lNepeyeHb TUNOBLIX UCMbITAHMK, HA KOTOPLIA JOMKEH ObITb NpedocTaBneH KoMNIekTHbIX KAl
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MocnepoBartensHOCTb VictiisiTsiiiis Tyiies Knacc KA Konuyecteo
NCbITAHUI y PC | CB | ce obpasuos @
Tpe6oBaHusa K KOHCTPYKLIMM 9.2.31 Xb XPb X
CpabartbiBaHuel 9.23.2 X X X
Ynpaenexue, NocrneAoBaTensHOCTL 9233 X X X
| OBime 1 npegensl cpabatsiBaHus! B .
AApelIEPUETHEN Mpenene! cpabaTbiBaHus v xapakTepn- | ¢ o 4
CTUKM R
MpeBbilleHWe TeMnepaTypbl 9.2.35 Xe b XE
OneKkTpou3onALMOHHLIE caoiicTeal 9.2.36 X X X
Brkniovatowwas v oTknoyaoLwas
cnocobHocTH d d
Knace PCA 9.24.1 X X X
Knace CBd
OTknrovawas cnocobHoCTb
Knacc PCd 9242 Xd Xd X
Knacc CBd
|l PaboTtocnocobHocTb O - 1
poBepKa 3MNeKTPUYEeCKoW NPOYHOCTH
ASENADIAA 9.24.3 X X X
[MpoBepka NpeBLILLEHNA TEMMEPATYPLI 9244 X X X
[MpoBepka oTKNYEHWUA NPU Neperpyske 9.245
lNpoBepka NO3NLMIA CUMNOBbLIX 9246 X X
KOHTakToB® ! e
O6wume TpeboBaHus 9.251 X X X
KpaTKkoBpeMeHHbI JOMYCTUMbINA TOK 9.2.5.2 Xf xf
Brkritovatowas cnocobHOCTL KOPOTKOTO 9253 xf Xt
[l Croco6HocTe paboTel | 38MbIKaHUA
BYGNOBNAXKOPRTKORD OTKNIo4aoLWwas cnocobHOCTL KOPOTKO- 9054 X
SaMBlkaHus ro 3amblKaHWs e
MNpoBepka anNeKTpU4ecKon NPOYHOCTH 9255 xf X9
naonauum R
[MpoBepka npeBbIlLeHUs TeMnepaTyphbl 9.256 Xt X9
YCrnoBHbIA TOK KOPOTKOMO 3aMblKaHUS 9.26.3 xh Xh
IV YCnoBHbIM TOK [MpoBepka anekTPU4eCKon NpoYHOCTH 926.4 xh xh 1
KOPOTKOrO 3aMbIKaHWs M30MALUK o
[MpoBepka npeBbILLEHUSA TeMnepaTypbl 9.26.5 xh xh
V XapaktepucTuku Toka | OnpegeneHwe KpUTUHECKOTO TOKa 9272 X X X
KPUTUYECKOW HarpysKku Harpy3ku e
annapaTtypbl C HOMU- 1
HaNbHBIM HanpsKeHeM XapakTepucTUK1 KPUTUHECKOro Toka - ” 5 5
MOCTOSIHHOIO TOKa HETRYRH
VI UcnbiTaHne Ha
BO3OencTByOWMe hak- | SnekTpomarHuTHasi COBMECTUMOCTb 928 X X X 1
TOpbI BHELLHEN cpedbl
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3 Ha ogHOM 1 TOM e 00pasLe no YCMOTPEHWIO U3rOTOBUTENA MOXET ObiThk BLINMOIHEHO HECKOMNBKO Nocrnenosa-
TENLHOCTEW UCMbITAHWIA.

9 O 9.2:8.1.1.

¢ Ecnv npumeHumo (cm. 9.2.3.5).

d Ecrm npumerumo (cm. 9.2.4.1.1 unn 9.2.4.2 1).

€ 3710 ucnbiTaHwe TpebyeTca B ToM cnyyae, ecnv KA npurogHa Ans NpUMEHEHUS B KAYECTBE pazbeduHUTENS.
f Ecrm npumenumo (cm. 9.2.5.2.1 11 9.2.5.3.1).

9 Ecnv npuMeHnmo (cMm. 9.2.5.4.1).

N Ecnn npumennmo (cm. 9.2.6.1).

' MoseT BbITb UCKMIOYEH M3 MOCNEN0BATENLHOCT 1 BLINOMHEH Ha OTAENbHLIX 06pasLax.

9.2.3 NMpouegypa ucnbiTaHuit |. O6WwMe akcnNyaTaLMOHHbIE XapaKTepPUCTUKKN

9.2.3.1 CoOTBETCTBUE KOHCTPYKTUBHBLIM TpeboBaHuaAM

9.2.3.1.1 O6wme nonoxeHus

MpumeHsoT IEC 60947-1:2020, nyHkTel 9.2.1, 9.2.2, 9.2.3, 9.2.5, 9.2.8 n 9.2.9 c HWKenpuBegeHHbIMU
VCKMIOYEHUAMMU.

Ona komnnekTHon KA ncnblTaHua Ana NogTBepaeHus TpeboBaHui K KOHCTPYKL MKW, NpeayCcMOTpeH-
Hble |IEC 60947, nonyckaeTcs He NOBTOPATL HA KOMMYTaLWOHHBLIX YCTPOWCTBAX, MPU 3TOM APYTrMe KOMIMOHEH-
Tbl, cocTaenawwme Yyactn KAl nogseprakoT UCNbITAHUAM.

9.2.3.1.2 3neKkTpu4eckme xapakTepUCTUKN BbIBOOHbLIX 3a>XMMOB BE3BMHTOBOMO TUNa

MpumeHsoT IEC 60947-1:2020, nognyHkT 9.2.5.7, C HUKeNPUBEAEHHbIMW OOMONTHEHWUAMM.

BeeneHue B 3aXuUM M OTCOEOWHEHWE NMPOBOAHWKOB MPOW3BOAAT B COOTBETCTBUM C WHCTPYKUWUSMWU U3-
roTOBUTENS.

MeTogbl U peaynsTathl M3AMEPEHWIA YKa3bIBAKT B NMPOTOKONE WUCMbITAHWA. 3HaYeHWe UCMbITaTeNbLHOro
TOKa MpuW UCTILITAHNAX PABHO /.

9.2.3.1.3 NcnbiTaHWe Ha M3HOC KOHTAKTHbLIX 3a)KMMOB 6e3BMHTOBOrO TUNa

MpumeHsoT IEC 60947-1:2020, nognyHkT 9.2.5.8, ¢ HUKeNpUBEAEHHBIMW OOMONHEHWUAMM.

McnbiTaHe NPOBOASAT HA YCTPOWCTBE, OCHALLEHHOM KOHTaKTHbIMK 3aXMMaMu.

McnbiTaTenbHbIM TOK paBeH MakcuMarnbHomy /. TeMnepaTypa Bo3ayxa B LWkady NoBbilIaeTcs npumep-
Ho 3a 20 muH go 40 °C unu MakcumanbHON TeMNepaTtypbl ANA yCNOBWUA 3KCNNyaTauumM, yKkazaHHbIX U3roTOBU-
TEnem.

9.2.3.2 PaboTtocnocobHOCTh

9.2.3.2.1 Obwue nonoxeHus

MpoBepsalT HAAEKHOCTbL paboThl NepekntoyeHus Beikntodatensa KAl cornacHo 8.2.1.1.2, nepe4yncneHue
c), n npegenam, npusegeHHbIM B 8.2.1.3, nepeuncnenve a). KAMN gomkHa cpabaTtbiBaTh B Kaxgon nosvumn (I,
Il n O, B 32BUCMMOCTI OT NPUMEHEHNS), N KAKO0E MOMOXKEHWE KOHTAKTOB NOATBEPXKAAOT NyTEM NPOBEAEHNA
MCMNbITAHWA HA LEeNOCTHOCTEL 3NMEKTPUYECKON Lenm.

Ons KAI knacca CC cooTBeTCTBME NOATBEPXAAKT NyTEM UCNbITAHWUA Ha NageHue cornacHo |[EC 60947-
1:2020, 9.3.3.2.1.

CooteeTcTBME TpebGoBaHuaAM 8.1.5 nogTBepKgaT NyTeM OCMOTPa WM PYYMHOIO ONepupoBaHKs C UCMOMb-
30BaHMeM NoObIX NOAX04AWMX CPeacTB (HanpMMep, MHOUKATOPHEIX namn, ocuunnorpada).

9.2.3.2.2 lNMpoBepka yHKLUN BNOKMPOBKK

9.2.3.2.2.1 Obwme nonoxeHusa

Cnepyoume ucnbITaHUs NpoBOOAT ANA BCEX BO3MOXHbIX KOMBUHALMIA KOMMYTaLWOHHOIO Nepeknoye-
HWA C PyYHbLIM, OUCTAHUMOHHLIM U aBTOMATUYEeCKUM YrNpaBreHWeM COOTBETCTBEHHO.

9.2.3.2.2.2 Py4Hoe ynpasneHue

KMcnbiTaHue npoBoasaT 6e3 NOAKMNIYEHUS K SNeKTPOCeTH.

Ona KATlT, ocHalleHHOW OgHUM PY4YHbIM OpPraHom yrnpaeneHus, npyv nepesegeHun ero ¢ nosuvuuun | Ha
no3uuuio |l Heobxogumo ybeauTbes B TOM, YTO BbiBOAbI MCTOYHMKA | pa30OMKHYThHI OT BbIBOLOB Harpy3sku npe-
*Oe, YeM BbiBOAbI MCTOYHMKA || ByoyT 3aMKHYTBI C BbIBOgAAMW HArpy3ku. McnbiTaHne NoBTOPSOT U3 no3uumu
B nosunuuto |.

Y KAI, ocHalleHHOW oTAenbHBIMY PYYHBIMU OpraHamu ynpasreHus, Ans Kaxgoro KOMMyTauuoHHOro
YyCTPOWCTBA NMPOBEPSAOT CredyoLyo nocnegoBareneHoOCTb!

24

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 31/55
CTpanuua nokymeHTa - https://GostExpert.ru/gost/gost-60947-6-1-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=69132
https://gostexpert.ru/gost/gost-60947-6-1-2024?utm_source=pdf&utm_medium=69132&utm_term=page

FOCT IEC 60947-6-1—2024

a) Npu HaxoXAeHWN KOMMYTaLMOHHOIO YCTPONCTBA UCTOYHMKA | B OTKNIOYEHHOM COCTOAHUM Heobxoam-
Mo ybeauTbCcs B TOM, YTO KOMMYTALWOHHOE YCTPOMCTBO UCTOYHMKE || He MoxeT BbITh NepeBefeHO BPY4YHYH B
OTKIMKYEHHOEe COCTOsIHUE;

b) npu HaxoxOeHUU KOMMYTaLWOHHOro YCTPOMCTBA UCTOYHMKA |l B OTKNIOYEHHOM COCTOSIHUM Heobxoau-
Mo ybeanTeca B TOM, YTO KOMMYTaLMOHHOE YCTPOMCTBO UCTOYMHUKA | HE MOXET BbITh MEpEBEAEHO BPYUYHYIO B
OTKIMIYEHHOE COCTOsIHUE;

C) NpW HAXOXOEHUW KOMMYTaLWOHHBLIX YCTPOWNCTB MCTOYHUKOB | 1 || B OTKNIOYEHHOM COCTOSIHMM HeoBXo-
anMo ybeguTbCs B TOM, HYTO MX OOHOBPEMEHHbIN NEPeBOoA, BO BKIMOYEHHOE COCTOSIHUE He NPUBOAMT K 3aMblKa-
HWI0 0BOUX KOMMYTALMOHHLIX YCTPOACTE B Nioboe Bpems.

9.2.3.2.2.3 OnepurpoBaHue C 3NeKTPUYECKM yrpaBneHnem

Cregywuive UcnbiTaHUs OOMKHBI ObITe MpOBEAEeHbl NPU HAaNPSXKeHUU NUTAHUS Lenu ynpaeneHus Ha
ypoBHe 85 % 1 110 % oT HoOMUHanNbHOro 3HadeHus. Ecnu Gnokuposka KAl TpebyeT anekTponuTaHusi, UCMbl-
TaHue NPoBOAAT NPY NOOKMNHYEHUA WU OTKMIOYEHUN OT HEE UCTOYHMKA NUTaHKUS.

1) Ons KA, ocHaleHHOW OgHUM OpraHoM YrpasBneHus, Npyu QUCTaHUMOHHOW KOMaH4e O ero nepeso-
ae 2 nosuuuu | B nosuyumio |l Heobxognmo ybeauTscsa B TOM, UTO BbIBOAb!I HArPY3KW W BbIBOALI MCTOYHKKA |
pa3oMKHYThl Mepen 3aMbikaHWEM BLIBOJOB McToYHUKa |l. MicnbiTaHWe HeobxooMMo MOBTOPUTE MpPU CMEHE C
nosuymn Il Ha nosuyumto 1.

2) Ons KAT, ocHaleHHoW oTAeNbHBIMW AUCTaHLMOHHBIMK OpraHamMmn ynpaeneHns 4N KaX4oro KoMMy-
TaUMOHHOIO YCTPOWCTBA, NPOBEPSAT HUKENPUBEAEHHYIO NOCNe0BaTeNbHOCTb.

a) Mpun pasomMKHYTOM MONOXKEHWM UCTOYHKMKA | M MCTOYHMKA || KOMMYTaLMOHHBIX annapaToB NPOBEPSIOT,
YTO Mofada KoMaHAbl Ha NepeknoyeHre 000MX KOMMYTaLMOHHEIX YCTPOWCTB HA OAHOBPEMEHHOE 3aMblKaHue
B TedeHWe 5 ¢ He NPUBOAWUT K 3aMblkaHW oboux ycTponcTe. McnbiTaHue npuMeHsioT Tonsko ana OKAI n
KAATI, no3eonsaowmx oTNnpaenaTe OAHOBPEMEHHO KOMaHabl Ha nepeog B no3uumio | n nosvuyuto |l

b) Mpwn HaxoXOEeHUN KOMMYTaLMOHHOMO YCTPONCTBA UCTOYHMKA | B 3aMKHYTOM COCTOSIHMM Heobxogmmo
ybeguTbesl B TOM, YTO AUCTaHLMOHHOE OTNpaBneHle KOMaHabl Ha BKIHYEHUE KOMMYTaLUWOHHOTO YCTPONCTBa
MCTOYHKKa |l B Te4eHne 5 ¢ He NPUBOAMT K 3aMblKaHUKO 060MX KOMMYTaLMOHHBLIX YCTPOWCTB OQHOBPEMEHHO.

c) MNpu HaxoXKAeHUU KOMMYTaLMOHHOIO YCTPOMCTBa UCTOYHUKA |l B 3aMKHYTOM COCTOSIHUM HeobxoauMMo
ybennTecsl B TOM, YTO AUCTAHLMOHHOE OTNpaBneHne KoMaHakbl Ha OTKIIYeHWe KOMMYTaLMOHHOIO YCTPONCTBA
MCTOYHMKA | B TEUEHME 5 C HE MPUBOAMT K 3aMbIKaHUID 0DOUX KOMMYTALMOHHLIX annapaTos 04HOBPEMEHHO.

9.2.3.2.3 MNpoBepka HaAeXHOCTN BNOKMPOBKM

9.2.3.2.3.1 ObLwwKe nonoxeHunsa

37O WcnbiTaHWe NpegHazHaYeHo Ans npoeepkn paboTocnocobHOCTW DyHKUMK BNOKUPOBKM B TOM Cry-
yae, KOrga CUMOBbLIE KOHTAKTbI OAHOrO UCTOYHMKA He CrocOOHbI PA30MKHYTLCA (Hanpumep, crnasHbl UK 3a-
KMUHKUIO).

WcnbliTaHve npoBoaaT Kak onga nosuumu |, Tak n ana nosuuuu |l KA. Ecnun koHcTpykumsa KA He nmeeTt
OU3NYECKOro OTMNUYUA MeXay NO3ULMSAMK, KOTOPOEe BIUSIET Ha pesynbTaTbl UCMbITAHUA, TO UCMbITAHUSA [O-
nycKaeTcs BbIMOMHATL NMbo B no3vumu |, nnbo B nosuumm Il. Ecnn MOXHO onpenenutb, YTOo O4Ha No3uums
npencTtasnset cobon bonee CrnoXHbIA Cny4vai, CnbiTaHnst He0OX04MMO NPOBOAUTE TOMbKO B 3TOWM MO3ULIMM.

Wenbitanma PKAT npoBogsaTt ¢ npuMmeHeHunem pydHoro ynpasnenus. OKAT n KAAI ncnbiTeiBalOT € Uc-
Nonb30BaHWEM CPEACTB OAUCTaHUMOHHOIO WM PYYHOrO ONepUpoBaHNUA, eCNW NPUMEHUMO.

B cnyyae koHTakTHOWM KAl ¢ MHOroKpaTHLIM pa3pbiBOM HauMMeHbLLEE KONMUYECTBO NapannenbHblX KOH-
TaKTOB JOMKHO ObITh 3aKpenneHo BMecTe ANns YAepKaHUs KOHTaKTOB 3aMKHYTbIMM NPy HeOBXO4MMOCTH, YTO-
Obl 0becne4ynTb NPUNOXKEHWE UCMbITaTeNbHOro ycunus 6es pasbeaMHeHNs KOHTaKToB.

Ona nmutaumMm cBapMBaeMoCTV Ha OHOM CWMMOBOM MOMKCEe CUMNOBOW KOHTAKT A0MKeH NoaaepuBaTb-
CHl B 3aMKHYTOM COCTOSIHWM, HANpMMep MyTEM CBaPKW UINW CKIEWBAHWUA KaXI0W TOUKW KOHTakTa (Hanpumep,
AN OBOMHOIO pa3MbIKalLLEro KOHTaKTa CBapKy BLIMOMHSAKT B ABYX TOYKaxX KOHTAkTa). TONWMHA CBAPKA UMK
CKMNenBaHWA JOMKHA BbiTh TakoW, YTOBOL!I pacCTOAHUE MEXOY KOHTAKTamMu He CYLLeCTBEHHO W3MEHSNOCh; 1c-
NoOMb30BaHHbLIA METO YKa3bIBaKOT B NMPOTOKONE UCTILITAHWUNA.

[MpoBepky NpoBoAAT B cooTBeTCTBUN € 9.2.3.2.3.5.

9.2.3.2.3.2 Py4Hoe ynpasrneHue

WMcnbiTaHMe npoBogaTt 6e3 NoaKMYeHUs K CeTu.

Ona KA, cogepxallen pydHoe ynpaeneHue, ycunue, Heobxoaumoe Ana nepesofa yCcTPoOWCTBa M3 0f-
HOTO MOMNOXEeHWA B APYroe, M3MepPSIOT Ha KOHLIE opraHa ynpasneHus. MiamepeHHoe ycunue F 0OmKHO BbiTh
paBHO cpedHeMy 3Ha4YeHW MaKCUMAanbHOro YCUMWs, NOMyYeHHOro B pesynsraTte Tpex nocnefoBaTeNbHbIX
onepaumia, Bkntovas Bce 6nokmposku KAl, Haxo4swmnecs B YUCTOM Y HOBOM COCTOSIHMW. 3TO ycunuve F 3atem
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OOMMKHO BbITh MCMONMb30BaHO ANs onpefeneHns McnbliTaTenbHOro ycunus, ykasaHHoro B IEC 60947-1:2020,
Tabnuua 17.

B 3amkHyTOn noanumn | KA HenogBWXHLIA U NOOBWMXHLIWM KOHTaKThbl OOHOTO Momntca, 48 KOTOPOoro ne-
nblTaHue aenaeTcs 6onee CNOXHbIM PEXUMOM, 3aKPennawT BMecTe, HanpumMmep CBapKo.

OpraH(bl) ynpasneHus nepekniwodatoT B noauumio I, ¢ ncneitatenesHsiM ycunuem 3F, HO HE MeHee Mu-
HUMarnbHOro 3Ha4YeHUsa U He Bornee MakcUMarnbHOrO 3Ha4YeHWs, KoTopble npuBeneHsl B IEC 60947-1:2020,
Tabnuua 17, n COOTBETCTBYIOT TUMY OpraHa yrnpaeneHus.

Ona KAl, ocHalleHHON OOQHUM OpraHoM PY4YHOro ynpaeneHus, UcnblTaTenbHoe yCcunune npuknagbisatoT
Be3 ygapa Ha KOHeL, opraHa ynpasrneHusa B TedeHue 10 ¢ B HanpaBneHuu pasMblKaHUa KOHTAKTOB, paHee 3a-
KpenneHHbIX BMecTe, U 3aMbIKaHWUs ApYyroro UCTOYHUKa KOMMYTaLMOHHOMO annapara.

Onsa KAT, ocHalwleHHOW oTAeNbHBIMKY OpraHaMmy pyYHOro ynpaeneHus ANs Kax4oro KOMMyTaunoHHOro
YCTPOWCTBA, BLINOMHAKT AEUCTBUS B CneayloLien nocneqosaTenbHOCTH:

- ucnbiTaTenbHOe ycunue npuknagbiBaoT 6e3 ygapa K KoHuy opraHa ynpasneHusi B TedeHme 10 ¢ B Ha-
NpaBneHnn pasmbikaHMA KOHTAKTOB, paHee CoedWHEeHHbIX BMEcTe;

- panee Heobxogumo y6eauTbesl B TOM, YTO IPYrOe KOMMYTaUNMOHHOE YCTPOWCTBO HE MOXET BbITh nepe-
BEJEHO BPYYHYIO B MOMOXEHNEe 3aMKHYTO.

9.2.3.2.3.3 lNepekntoyeHne npmv NOMOLLM Nogaym NUTaHUs

Ona OKAN n KAATT nenbiTaHnA NpoBOAAT C NEPEeKNoYeHneM Npyu NOMOoLLM Nogadv NUTaHnsa cnegyrLwmm
obpaszom: cunosble KoHTakTbl KA 3amMKkHYTbI B No3uumm |, B TO BpeMs Kak HENOABWKHbIE M NMOOBUMKHbLIE KOH-
TakTbl OAHOMO MOMCa, ANA KOTOPOro UCMbiTaHue CYMTalT Hanbornee CnoXHbIM, JOMXKHbI ObiTh 3aKpenneHbl
BMecTe, HanpumMep CBapKou.

K anekTpogeuratento oT yCTPOWCTBa ynpaBrneHWsi NoAakT HanpsxeHue nutaHus Ha ypoeHe 110 % ot
HOMWHAMBHOIO 3HaYeHWsa Anga nepeknoveHnsa B no3nuunio Il Ecnn ana énokupoeku KAT Tpebyetca anekTpo-
NMUTaAHWE, TO UCTOYHUK MUTAHUA JOMKEH OblTb OTKITOYEH.

Tpwn NoMbITKM YCTPOWUCTBA yNpaBreHWust anekTpodBuraTeneM nepexniyeHus B nosvuuiwo |l noetopstoT
C UHTEpBanoMm B 5 MWUH WU C NPOAOMKUTENBHOCTLIO 5 € MPU YCMOBUKW, €CNU YCTPOWUCTBO 3alUnThl YCTPOUCTBA
ynpaBneHus 3NeKTPOABUraTens He orpaHuUYMBaeT BpeMs Ao Honee KOpOTKON NPOAOMKUTENBHOCTH.

9.2.3.2.3.4 lMNepekntodyeHue Be3 3aBUCMMOCTH OT Nodadyn NUTAHUA

Ona OKATM n KAAT npoBogaT UCNbITaHUA ¢ NepeknoyeHem 6es 3aBUCMMOCTK OT MNOAa4yuM NMTaHusa cne-
aylowmm obpasom: cunosble KOHTakTbl KA 3aMKHYTBI B MO3ULKK |, B TO BpEMS KaK HEMOOBWKHbLIE 1 NOOBWX-
Hble KOHTaKTbl OJHOro Mons, Ans KOTOPOro UCMbiTaHWe cYMTalT Hanbonee CnoXHbIM, AOMKHbI ObiTh 3aKpe-
nrneHsbl BMecTe, HanpuMep cBapKou.

Ecnu ons 6nokuposkn KA TpebyeTcs anekTponuTaHue, TO UCTOYHWK MATAHUA OOIKEH ObITh OTKMIOYEH.

HakonneHHON sHeprun ycTpoWCTBA YNparNeHUs SNeKTPOLABUraTenemM AOMKHO BbiTb AOCTATOMHO AnNA
nepekntovyeHns B nosuyuio |l.

[MpoBOOAT TPWU NOMNBLITKW NEPEKMIYUTE YCTPOWCTBO 38 CHET HAKOMNMEHHOW IHEPrUK.

9.2.3.2.3.5 YcrioBus ons annaparta B Te4eHue W nocrie NpoBeaeHns UCMbITaHWs

B TeyeHue 1 No OKOHYAHWKM UCMbITAHUA HE OOMNYCKAeTCHd BPEeMEHHOro UM NoCTOAHHOIO 3aMblKaHWUA CU-
NOBLIX KOHTaKTOB APYroro KOMMYTaLUWOHHOIo YCTPOWCTBA; COOTBETCTBUE MPOBEPSOT NpU NOMOLLW U3MepU-
TenbHOro obopyaoBaHuA, HaNpuMep ocuunnorpada, ¢ perncTpaLmei KpaTKOBpEMEHHLIX COBLITURA.

9.2.3.2.4 TlpoBepka 3neKkTpuyeckon BrnoKMpoBKK B Cnydae YacTUYHOMO BbIXO4a M3 CTPOS

[MonoxeHWs 3TOro MOAMNYHKTa NMPWUMEHAKT B TOM Clyyae, ecliv YCTPOWCTBO OCHALLEHO TOMbLKO 3Mek-
TPUYECKOW UMW TOMbKO MexaHW4Yeckoh DNOKUMPOBKON C aNeKTPOonpueoaoM M Be3 MexaHndyeckon BrnoKUpPOBKM.
Mpoeepka ycnoeuii 8.2.1.2, nepevncreHune c), BbIMOIHAKT nubo ¢ ncnons3osaHnem FMEA B cooTBeTcTBUM C
IEC 60812, nnbo nyTeM MMUTaLUN BO3MOKHOIO YaCTUYHOIO BbIXOAA U3 CTPOS (BKMKOYAS, HO HE OrpaHuYKBa-
SICb, CBApPHbIE OCHOBHbLIE KOHTaKThl, CBAPHbIE BCMOMOraTeribHble KOHTaKThl, PAa30MKHYTYI MPOBOAKY W OTKa3
KOHTpoOnnepa).

9.2.3.2.5 lNpoBepka BpeMeHU nepexkrninyYeHnn KOHTaKTOB

Bpemsa nepexnoveHus koHTaktoB KAl noaTBepxgatoT nyTeM npoBefeHUs UCTIbLITaHNA 715 KaX4oro pe-
*uma paboTbl (MEXaHWYECKOro M 3NEeKTPUYECKoro), ecriv NpMMeHUMO.

Onsa KAl ¢ eAUHCTBEHHON MEXaHUYEeCKOW PYKOSTKOW yrNpaBrneHus pykosaTky NpUBOAAT B AE€WUCTBME C pa-
Bouei ckopocTbio 1 M/c + 25 %, CKOPOCTbE M3MEpPSAIOT B MECTE KACaHWsl OPraHoB YNpaBneHUs UCNbITAaTENBHOMO
YCTPOWCTBA C PYKOATKOW ynpasneHus ucnoityemon KAI. [ns noBOpOTHLIX pyYek YrrnoBas CKOPOCTb [OIKHA
COOTBETCTBOBATh BbllleyKa3aHHbIM YCIOBUSAM, OTHOCSALLMMCS K CKOPOCTK paboveil pykoaTku (Ha ero KoHuax)
meneiTyemon KATT.
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Ona KAl ¢ mexaHu4deckumun cpegcTesamMu ynpasneHus, Tpeby WM MHOTOKpaTHbIX NepeMeLLL.eHnid ans
3aBepLUEHUA NEePEeKNIYEHNs, KaXOYH0 YacTb onepaLnn NepekioyeHns BbiMOMHAKT OHOBPEMEHHO C YHETOM
cpabaTbiBaHWs MexaHU4eckor BroKMPOoBKM C paboyel CKOPOCTLIO, YKa3aHHON Bhille.

Ona KAAN unu OKAI Bpemsa nepeknioyeHUsa KOHTAKTOB N3MepPSIOT B pexxume paboTbl 0T 3NeKTPOoCeTH
NpW HanpsbKeHUW NUTaHWsa Lenu ynpaeneHusa Ha yposHe 100 % OT HOMUHANbLHOIO 3HAYEHWS.

9.2.3.3 YnpaBneHue, nocneaoBaTenbHOCTb W Npeaensl cpabaTbiBaHus

9.2.3.3.1 Obwwre nonoxeHus

WecnbiTanme paboTtocnocobHocTu KA npoBoaaT Ha cooTBeTcTBUe TpeboBaHusam 8.2.1.3. MeTtoguka mc-
NbITAaHWA NPUBEOEHA B HUKENPUBEOEHHLIX MYHKTaX.

9.2.3.3.2 PaboTa npu noTepe HaANPsKeHUs NMTaHus

3T0 MUcnbITaHWe NpUMeHUMO TonbKo k KAATT.

Ecnu KAAIN cHabxeHa perynupyeMoil BpEMEHHOWN 3a0epKKOW, UCMbiTaHWe NPoBOAAT OAWH pas ¢ Bpe-
MEHHOWN 3aJep>KKOWN, YCTaHOBNEHHOW Ha MUHUMarbHOe U OOWH pa3 Ha MakCcMMarnbHOe 3Ha4YeHue.

KAATM yctaHaBnuealoT B no3uumio |, Ha oba BbiBOga WCTOYHMKA NOLAKT HOMWHAMNBHOE HanpshKeHne u
YacTOoTy, Kak NMoKasaHo Ha PUCYHKe 2.

[Mpw oTKNOYEHUU OOHOM U3 KOHTponupyeMbix paz uctouHuka | KAAT He gomkHa nepeknioyatbcs paHee
YCTaHOBMEHHOW BPEMEHHON 3a0epkKKN.

[Mpw OTKNHOYEHWUU OOHOM M3 KOHTpPONUpyeMbIX a3 uctodHMka | Ha Bpems, npeBbillakllee paHee ycTa-
HOBMEHHYIO BPEMEHHYIO 3agepxKy, ecnu npuMmeHnmo, KAAT nepeknoyaeTcs B nosuyunio |l Bpemsa nepeknio-
YEeHUA JOMKHO HAaxXoaWTbCA B Npedenax, yKa3aHHbIX M3roTOBUTENEM.

Mpwn noBTOpHOM nogknoveHun dasel uctouHmka | KAAT gomkHa nnbo Bo3BpaTuThLCA B nosmumio |, ecnn
YCTAHOBIMEH PEXWM «aBTOMAaTMYECKWI BO3BpaT», NMbo ocTaBaTbecs B no3uuyuun |, ecriv ycTaHOBMNEH PEXUM
«PYYHOW BO3BpPaT».

370 ucnblTaHne JOMKHO BbiTe MPOBEAEHO NOBTOPHO ANA KaXKAOr0 KOHTPONMPYEMOTo MCTOYHWKA NWTa-
HWS1 C OTKIIOYEHWEM KaXJ0W U3 KOHTPONUPYEeMbIX ha3 MCTOYHUKA MO odYepenu.

9.2.3.3.3 PaboTa npu OTKNOHEHWU XapaKkTepUCTUK MCTOYHUKA NUTaHWUA |

Ecnn KAAT cHabxeHa perynupyemoi(biMu) BpeMeHHOW(bIMUW) 3a0epXKoi(amMmu), UcneiTaHue criegyet
NPOBOOWTL C BPEMEHHORN 3aePKKOW, YCTAHOBNEHHON HAa MUHUMAMNbLHOE 3HaYeHue.

Ecnn KAATT cHabxeHa perynupyemMbiMy npefenamMy OTKITOHEHUS, UCMbITaHWE NPOBOASIT OOWH pa3 C
npefenbHbIM 3Ha4YeHWeM, YCTaHOBMEHHbIM Ha MUHUManbHOE 3Ha4YeHue, U OOWH pas ¢ npefenbHbIM Makcu-
MarbHbIM 3Ha4YEeHUEM.

[ns kaxaon U3 3adBNEeHHbIX KOHTPONUpYeMbIx Xapaktepuctuk nutaHusa KAAI nogknwo4aloT B COOTBET-
cTBuuK € 9.2.3.3.4. 3asBNEHHY XapakTePUCTUKY NMUTAHUA, KOHTPONUPYEMYIO HA KaXXO0M BbIBOAE UCTOYHMKA |,
M3MEHSAIT MO O4YepeaM Ha 3HAYEHWUS W OOMYCKW, YKa3zaHHble U3roTOBUTENEM, a 3aTeM BOCCTaHaBMUBAKT [0
nepBOHAYanbLHOro 3Ha4YeHUsa. 3TO UCMbITAHME NOBTOPSAKT HECKOMNLKO pas:

- AN orpaHu4yeHus HanpsKeHus U, ecrn NPUMEHUMO, YacTOoTbl OTAENLHO;

- NyTeM OJHOBPEMEHHOTO U3MEHEHNA XapakTepUCTUKM NMUTAHUA Ha BCeX (hasax U BOCCTAHOBIEHUS ee
nepBOHa4YanbLHOro 3HAYeHUs.

B kaxgom n3 ucnoiTanmin KAAM:

- HE MPONCXOAUT MEPEKMYEHU B NO3NLNIO |, ecriv 3HAUYEHUS XapaKTEPUCTUKU MUTAHMSA YMEHbLLIAKTCS
UNW YBENUYMBAKOTCA, ECMU MPUMEHUMO, 0O 3HAYEHWS, YKA3aHHOMO B Npefenax OTKIIOHEeHUS;

- NMPOUCXOLUT MepeknyeHne B no3uumnio Il, ecnu sHavyeHUs XapakTepUCTUKU MUTaHWA YMeHbLIATCs
UKW YBENUYMBAKOTCH, €CIU MPUMEHUMO, 00 3HAYEHUA, BbIXOAALWEro 3a npeferbl OTKNOHEHNUS;

- NMPOUCXOOUT NepeknioYyeHre Nubo BO3BpaT B NO3MUMIO |, ecrnn 3HAaYeHUA XapaKTepUCTUKA MUTaAHWUS
BOCCTaHaBMMBAKTCH NPU YCTAHOBMEHHOM PEXUME «aBTOMaTUYeCcKUn Bo3BpaT» nubo octarTcsa B noauuum Il
NPy YCTAHOBMNEHHOM PEXUME «PYYHOW BO3BPATY.

9.2.3.3.4 PaboTa npy OTKNOHEHWU XapakTepUCTUK NCTOUHUKA nuTaHua |l

KAl nogknoyatoT, kak NpyuBeAeHo Ha pucyHke 2. Paboyue 3Ha4YeHWa HanpshKeHus 1 4acToTbl, NPKU KOTO-
PbIX NPOKMCXOAUT NepeKktoveHne 13 nosuuun | B noauumio I, npoBepsloT B COOTBETCTBUM C NEPEYUCIIEHNEM a)
unu b) B 3aBMCMMOCTW MO NPUMEHUMOCTMH.

a) Ons KOHTpOnA OTKNOHEHWUS HAMPSKEHUSA NMUTAHWA.

MMpy HanpsKeHUN NUTAHUA NCTOYHKMKA |l HMXKEe 3HAYEeHUN, YKA3aHHOro U3rOTOBUTENEM, U NPKU HaMNpsxe-
HUW MATAHUA UCTOYHMKA | COOTBETCTBYHLLETO HOMWHAMNbHOMY 3HA4YeHWI0 OTKMOYAaT ogHy U3 a3 UCTOMHK-
Ka |, a 3aTeM NocTeneHHO YBENWYNBAKT HanpsKeHue UCTovHKKa Il MNepeknioyeHne JOMKHO NPOUCXO4UTh B
npegenax HanpsykeHus UCToYHuKa I, yKkaszaHHbIX U3roToBuUTenem.
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Ecnv npegycmMoTpeH KOHTPOMNb NepeHanpsikeHus, UcnbiTaHne criegyeT NOBTOPUTL HAaYMHAA C HANpshKe-
HWA NUTaHWUs MCToYHKMKA Il, NpeBbIlLaKLWero 3Ha4eH1e, ykasaHHoe U3roToBUTENem, a 3ateM yMeHbLlasa 3T0
HanpsikeHue.

b) Ons KOHTPONS OTKNOHEHWIA HANPSXKEHUSA 1 YacTOThI.

Mpw HanpsXXeHWW NUTaHUA UCTOYHMKA | MPU HOMUHANBHOM 3HAYeHWUWU U OTKNHYEHHON ogHON hasbl Nu-
TaHus:

1) Ha4wMHas ¢ 4acToTbl MCTOYHKMKA || HWMXe 3HavYeHus cpabaTblBaHMA NOSAEPXKUBAKOT €ro HanpsXKeHne Ha
MWHUMAanbHO 3a4aHHOM 3Ha4YeHWWU 1 NOCTENEeHHO YBEeNUYMBAlOT ero 4acToTy. [lepekniyeHne JOMmKHO Npouc-
XOOUTb B Npefenax 4acToT, yKa3aHHbIX U3roTOBUTENEM;

2) HauMHas C HanpsbKeHUs UCToYHUKA || Huxe 3HadeHWs cpabaTbiBaHUA NOOOEPXMBAKT €ro 4acToTy
Ha MWHMMAanbHO 3ajaHHOM 3HAYeHUU W NOCTEeNEeHHO YBENMMUYMBAKOT ero HanpskeHue. MNepekntoyeHre JOMKHO
NPOMCXOAWTL B Mpefenax HanpsKeHns, yKasaHHbIX N3rOTOBUTENEM;

3) ecnu npefycMOTPEH KOHTPOIb M30bLITOYHOM YacToThl: HAYMHAA C 4YacToTbl UCTOYHMKA |, npeBbiwa-
IOLWEen 3Ha4YeHne gaTyuka, NoaaepPKUBAOT ero HanpskeHne Ha MakCUManbHOM 3a4aHHOM 3HaYeHUW W no-
CTEeNeHHO YMeHbLLAKT ero 4actoTy. [epeknioyeHne OOMKHO NPOUCXOOUTL B Mpefenax 4acToT, YKa3aHHbIX
M3roTOBUTENEM;

4) ecnu NnpefycMOTPEH KOHTPOMb NepeHanpsiKeHWs: HauYMHaa C HanpskKeHUst MCToYHKKa I, npeBbiwato-
Lero 3Ha4YeHWe Jgaryuka, NogaepKMBaKT ero YacToTy Ha MakCUMarbHOM 3a4aHHOM 3HA4YeHUN U NOCTENEeHHO
yMEHbLLIAKT ero HanpsekeHue. [NepeknodeHne OOMKHO NMPOMCXOOUTb B NMPedenax HanpsKeHWs, yKasaHHbIX
WM3roTOBUTENEM.

9.2.3.3.5 Paborta ¢ dyHKLMeR ynpaBneHua cMHGa3Horo nepeknoyYeHnst

Ecnu B KAAT npegycMoTpeHbl Npedens! OTKNOHeHWUs No dase AN HanpshkeHWs, 4acToThl U yrna caoBura
das, ucnelTaHue NPOBOAAT OAWMH pa3 C NpefernbHbIM 3HaYeHUeM, YCTAHOBMNEHHLIM HA MUHMMAanNsHOE 3Hade-
HWe, N OAWH pas C NpeferibHbIM 3Ha4YeHWEM, YCTaHOBIEHHbLIM Ha MakCMManbHOEe 3HaYeHue ONns perynmpyemMbix
BrnokoB. Ecnun npenenbl OTKNOHEHWS! YCTAHOBMEHbI, TAKWE e UCMbITaHWA NPOBOLAAT B YKa3aHHbIX npegenax.

KAAM nogkntoyatoT, Kak MoKasaHo Ha PUCYHKe 2, 3a UCKMKYeHUEM TOro, 4To oHa MoxeT paboTtath 6e3
Harpy3ku. Habop pabounx 3Ha4deHWU (HanpskeHue, YacToTa, ha3oBbIi yron), Npyu KOTOPbIX MPOMCXOANUT nepe-
KIoYeHWe M3 O4HOro MONoXeHUa B Apyroe, AomkeH ObiTb NpoBepeH B COOTBETCTBUW C NPUBEOEHHOWN HUXKe
npoueaypow.

[na kaxaoro 13 crnegyroLwmMx napameTpoB (HanpsKeHWs, 4acToTel U cha3oBoro yrna):

- (hUKCUPYIOT OOWH NapaMeTp Ha OOHOM WCTOYHUKE (T. €. HanpsiKeHWe, 4acToTy unu asoBblA yromn)
HIMXKEe HACTPOEHHOrO 3HaYeHNs gaTyunka;

- MOALEPXUBAKT Opyrve napaMeTpsl B Npefenax, paspeLlarwmnx nepeknioyeHne;

- MOCTEMNEHHO YBENUYMBAKT UCTLITYEMBIN NapameTp;

- OCYLLeCTBNAKT NepeKntodYeHne yCTPOMNCTBA TOMNLKO B NPEeAEnax, yKa3aHHbIX U3rOTOBUTENEM.

McnblTaHMe NOBTOPAKT ANA NapaMeTpoB.

9.2.3.4 MNpepnensl pacuenneHns N xapakTepUucTUKK

Mpegenbl pacuenneHus W xapaktepuctukn KAMN Tuna CB npoepsioT B cooTBeTcTBMU ¢ IEC 60947-
2:2016, nognyHkT 8.3.3.2, IEC 60947-2:2016/AMD1:2019.

9.2.3.5 lNpeBbiWweHe TemMnepaTtypsl

McnbiTaHue Ha npeBblleHWe TeMnepaTypbl NnpoBoaAT cornacHo IEC 60947-6-1:2021, nognyHkT 9.3.3.3,
1 OHO JOJTKHO COOTBETCTBOBAThL TPeDOBaHWUAM, U3NOXKEHHbLIM B 8.2.2, C HMXKenpuBedeHHbIMU JONONMHEHUAMMU.

McnbiTaHne NpoBOAAT Npu Hanbornee BbICOKOM HOMWHANbLHOM 3HavYeHun pabodvero Toka, ykasaHHOM W3-
roTOBUTENEM.

HanpsikeHne nuTtaHus uenu ynpaeneHusa gomxkHo coctaensaTts 110 % oT MakcumansHOro HOMMHANBHOTo
3HaYeHus.

WMcnbiTaHua nposoasaTt B no3uvuuun | 1 B nosumumn |l KA. Ecnn koHcTpykums KAl He umeeT cyllecTeeH-
HOro (PM3n4eCcKoro oTAMYNS Mexay nosuumein | v nosuuuei |l (HanpyMep, pasMep KOHTakTa 1 yocunue, pasmbi-
KaHWe, pazMep W AnNuHa WKHbI, BO3OYLUHBIA 3a30p 060noYkn, cpencTea ynpaBneHus M CKOPOCTh), BIUSIOLLLErO
Ha pe3ynbkTaTthbl UCNbITAHUIA, UCMbITAHUA JOMYCKAeTCs BbINOMHATL B Ntoboi 3 nosuunin. Ecnv onpegeneHo, 4to
ogHa no3nuus npeactaensaeT cobon bonee TAXKeNkble YCNOBUA, UCNLITAHWA NPOBOAAT TOMLKO B 3TOM NO3ULUN.

[OaHHoe vcneiTaHne ans komnnekTHon KA npoeogsaTt B ToM cnydvae, ecnu KAl cHabxeHa coeguHu-
TenbHbIMW NPOBOOHUKAMM, NMOMNEPEYHOE CeYeHNe KOTOPLIX MeHbLUe yKa3daHHbIX B IEC 60947-1:2020, tabnvubl
9,10 n 11.

28

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 35/55
CTpanuua nokymeHTa - https://GostExpert.ru/gost/gost-60947-6-1-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=69132
https://gostexpert.ru/gost/gost-60947-6-1-2024?utm_source=pdf&utm_medium=69132&utm_term=page

FOCT IEC 60947-6-1—2024

9.2.3.6 [naneKkTpy4eckne CBONCTBa M30NALNK

MpumenstoT IEC 60947-1:2020, nognyHkT 9.3.3.4.1, ¢ JONOMNHEHUAMM:

a) co ccbinkoil Ha IEC 60947-1:2020, nognyHkT 9.3.3.4.1, nepeuvcnenue 2) c) i) 1 ii), HopMansHLIMK
pabouYMMM NO3ULMAMIK ABNAIOTCA No3Muma | 1 no3uumsa I, a Takke NonoXxeHMe OTKNIOYEHUS, eCNy MPUMEHUMO;

b) KAlMbI gononHMTENBHO NOABEPralT UCMbLITATENbHLIM HAMNPSKEHUSM, NPUMOXKEHHBIM MEXAy BCEMU
BbIBOJAMW MCTOYHMKA |, cCOEAMHEHHbIMW BMECcTe, N BCEMU BbiBOAAMW MCTOYHKUKA ||, cCO@ANHEHHBIMW BMECTE;
3TO McnNbiTaHMe MpoBodAaT oauH pa3 ¢ KAl B no3muum | n oguH pas ¢ KAT B noanuumwm Il;

c) KAlbl, cHabXeHHbIe NONoXeHWeM OTKIIOYEHWs!, ONOMHUTENBHO UCTIbITEIBAKT B MNONMOMKEHUM OTKITHO-
YeHust, NPU 3TOM UCMbITaTeNbHOE HanpsXeHue NogaeTcs Ha MOoMtoChl CUMOBOM Lenu, NMpyu 3TOM NUHERHbIe
BbIBOALI UCTOYHUKA | U ucTouHMKa || coeanHaOT BMecTe, Tak Xe Kak U BbIBOLbl HAarpya3ku;

d) ons KAT, npuroHbix ANA NpUMEHEHWUs B KA4YeCcTBe pazbegUHUTENS, TOK YyTEYKWU, M3MepPSEMbI Yepes
kaxdbin nomoc npyv KAl B NOMoxeHWW OTKMIOYEHWN MpU UChbITatensHoM Hanpshkenun 1,1U,, He gomkeH
npeBbliwatb 0,5 MA. 3TO UCNbITAHWE NPOBOAAT C COOTBETCTBYHOLLMMK (ha3HbIMW BbIBOAAMMKM MCTOYHUKA | 1 1c-
TouHuKa ||, coegMHEHHbIMW BMEcCTe;

e) NpOoBepKYy AU3INEKTPUYECKMX CBONCTB U30MNALUN NPOBOASAT MEXAY KaXAbIM MOMHCOM CUMOBOW LIenu n
MCTOYHMKAMM, MPU 3TOM PEKOMEHOYETCS OTKMIOUNTL LIENY yNpaBneHusa Mexay dazamu.

9.2.4 NMocneporaTenLHOCTL UcNbITaHU ll. BkcnnyaTauuMoHHbIE XapaKTepUCTUKA

9.2.4.1 BxnwovatoLasa 1 oTKNoYaowas cnocobHocTu

9.2.4.1.1 KomnnektHaa KAl

He TpebyeTcs npoBOAMTL NPOBEPKY BKIOHAIOWEN 1M OTKMOYatoLWen cnocobHOCTer, ecnu KoMMyTaum-
OHHbIE YCTPOWCTBA C HE3ABUCUMbIM PYYHbBIM YrpaBNeHUWeM UMM HE3ABUCUMOW OBUraTeNnsHOW onepaLlmnein npu
HanM4yMM paHee NPOBEAEHHbIX MCMNbITAHWIA Ha cooTBeTCTBME TpeboBaHuam cepun ctaHgapToe IEC 60947 gna
KaTeropnin UCNonbL30BaHWA COOTBETCTBYHT SKBUBANEHTHLIM UMW Bonee XeCcTKMM UCMNbITaHWMAM (CM. MpUnoxe-
Hue A), 3a UCKMHOYEHMEM TeX Cny4aeBs, Korga MMHUMansHOe BpeMs NepeknioyeHnss KOHTakTOB, M3MEPEHHOE B
9.2.3.2, meHee 200 mc onsa nepemeHHoro Toka unv 1000 Mc Ans NocToAHHOIO ToKa. 3TO UCMbITaHME ABMAETCS
obaszatenbHbIM Knacca CC.

9.2.4.1.2 OBwme ycnoBusa UCnbITaHWUA

MpumenstoT IEC 60947-1:2020, nognyHkT 9.3.3.5.1.

KATI nogpepraloT UcnbITAHUID, NPOBOAMMOMY C 0BEMMU YacTaMU Lenu NUTaHWUS, HaxXoOAaWMMUCa nog
HanpskeHem 1 paboTaloWUMK C MPOTUBONONOMKHLIMU (hasamMy HanpsKeHUs.

WcknodeHne: ecnyv pyYyHoe CpeacTBO NMpefHa3HayeHo TOMbKO ANs MCMONb30BaHus Ge3 Harpysku npu
OTKMIOYEHHbIX UCTOYHWKaX MUTaHMA, BCE OnepaLMy UCMbITaHUA MOryT OblTb NpoBeaeHbl 3reKTpUYecku. MH-
dopMaLns B OTHOLLIEHWU MapKUPOBKM NMpuBedeHa B Tabnuue 2 (nyHkT 1.3).

Ona KAT tuna PC, ocHalleHHbIX 33l MTON NPY NOMOLLN NIaBKUX NpefoxpaHuTenen, AonycKkaeTcs 3ame-
HUTb NNaBkue npegoxpanutenu (kak B IEC 60947-1) nogxogawmMmMm MegHEIMA BCTaBKaMu, pasMepel U Macca
KOTOPbIX 2NeKTPUYECKN IKBUBaANEHTHbI pasMepam U Macce 3aMeHsIeMbIM NMaBKMM BCTaBKaM, peKOMeHO0BaH-
HbIM WM3roTOBUTENEM.

9.2.4.1.3 VcnbiTaTensbHasa Uenb

MpumenstoT IEC 60947-1:2020, nognyHkT 9.3.3.5.2, ucknioueHume coctaensawT KAl ¢ nogknoyeHnem B
COOTBETCTBMU C PUCYHKOM 3.

MpumedvyaHune — logknYeHUE NMUTAHUA HA PUCYHKE 3 OpraHuM3oBaHo ¢ obecnedeHnem pasHocTu has 120°
unu 180° mexay coeaAMHEHNAMI UCTOYHKMKA | 1 ucTovHKKa I,

[na kateropui npuMmeHeHna AC-36A nnu AC-36B 1 DC-36A nnm DC-36B Harpyaka gomkHa BbeiTb Takon,
4ToGbl MPWU BKMHOYEHWM NOMyYancs HOMUHaNbHbIA pabovnili TOK BMECTE C KPaTKOBPEMEHHbIM NEPEXOAHbLIM
TOKOM, Kak yKasaHo B Tabnuue 3. [NepexofHbli BKNOYAKLWKIA TOK OMKeH 4OCTUYb CBOETO MMKOBOIO 3Ha4YeHNs
B Te4yeHWe 5 Mc nocne 3amMbikaHus Lenu. JonyckaeTcsa NpUMeHeHre crnedywmnx TUMNOB Harpysku:

a) mamnbl HakanmesaHwus;

b) HenHOykTMBHbIA(bIE) pe3ncTop(bl), COEAMHEHHbIN(bIE) NapannenbHo C KOHOEHCATOPOM;

C) Pe3ancTMBHAaA Harpyska, 4acTb COMPOTMBEHWS KOTOPOW KOPOTKO 3aMKHYTa Ha KOPOTKOe Bpems Ans
Nony4YeHUsi NEPEXOQHOr0 MMKOBOIO TOKA.

WcnbiTaHua npoBogsAT B NOCNe40BaTeNbHOCTU C NOMOLLbK BHELIHUX CPEeACTB KOHTPOIS, He3aBUCHUMbIX
OT KOHTPONMS OTKNOHEHWA NapamMeTpoB UCTOYHUKA NUTaHMS.
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9.2.4.1.4 MpoBepka BKAOYAKLIER 1 OTKNOYaWen cnocobHocTen

KA pgomkHa nMeTb cnocoBHOCTh BKMOYaTb W OTKKOYATb UCMbITATENbHbLIA TOK MPU HAMNPsKEHUW U KO-
apprLMEHTE MOLLHOCTU UMK NPW NOCTOAHHON BPEMEHU, COOTBETCTBYHOLLEN €ro KaTeropuu NPUMEHEHUS, Kak
ykasaHo B Tabnuue 3.

KonnuyecTBo UMKNOB cpabaTtbiBaHWa WM BpeMs LUMKNa OOMMKHbI COOTBETCTBOBATL 3HAYEHUSIM, NPUBEOEH-
HbIM B Tabnuue 10.

XapakTepucTMka NepexofHOro HanpskeHUs BOCCTAaHOBMNEHWSA OOMKHA COOTBETCTBOBAThb yKa3aHHOW B
IEC 60947-1:2020, nognyHkT 9.3.3.5.3.

Linkn cpabaTbiBaHUSA COCTOUT W3 BKITHOUYEHUSA W OTKITIOMEHUSA UCMbITATeNBLHOMo TOKa Kak Ha KOHTaKTax uc-
TOYHMKA |, TaK U HA KOHTaKTax UCTo4YHKKa Il.

McnbiTaTenbHbIM TOK AOMKEH ObITh HE MEHbLUE 3Ha4YeHUs], YKazaHHoro B Tabnuue 3.

Bo Bpems kaxgoro Lukna BKIMIOYEHUS—OTKIIOYEHUA annapaTtypa AOMmkKHa 0cTaBaTbCA B 3aMKHYTOM MO-
TIOXEeHUN B Te4eHWe nepuofa, OCTaTOYHOro ANA 3aBepLUeHUs onepauvy NepekniyYeHUs U yCTaHOBMEHWS
TeKYLLIEero 3Ha4eHus!, 4Ns OCTAHOBKK ABWXKYLLMXCA YacTen annapaTtypbl. [locne kaxgoro unkna cpabartbiBaHus
HanpsikeHne BOCCTAHOBMNEHMA OOMKHO NogaepXuneatbca B TedeHue He meHee 0,05 c.

Ona OKAT n KAAT: 20 % cpabaTbiBaHWA UCNbITAHWIA HA BKIIOYAKLL YO U OTKITKOYAKLLYH CNOcoBbHOCTH
(cm. Tabnuuy 10), oKpYrNeHHLIX OO cnefyoLlLlero Uenoro 3Ha4yeHus, BbINOMHSAKT C UCNOMNbL30BaHUEM PYYHOTO
cpencTea ynpasneHusl, ecnu NpUMEHUMOo, B YCroBusx, obecneqnBatolinx MUHUManbHOEe BPeMs Mepeknto-
yeHus. Ons PKATM: 100 % cpabaTbiBaHWA BbINONHAKT B YCNOBUAX, o6ecnednsanmnx MMHIManbHOe BPeMs
nepekntoveHus (cM. 9.2.3.2.5).

Pene uamepeHua 1 ynpaensawllne JOMKHBI HAXOAUTLCS MO HANpsXKeHUWeM Npu UX HOMUHANbHOM(bIX)
HanpsXeHUN(ax), a KOHTaKTLl pene OOIMKHbLI BKMOYATh M OTKIMIOYaTh HOpMarnbHYyHo(ble) Harpyaky(m).

Pene c 3agepxKoin BpeMeHHOM, MOHWXEHHOTO HAMNPSXEHUA Y M3MEPEeHWS YacTOoThl MOTyT BbITb OTKITHOYE-
Hbl 4NSA YNPOLLEHNUS MPOBEPKMA KOHTAKTOB OCHOBHOW Lenu.

Bo Bpems ucnbiTaHWs He JOMXHO HabnogaThCa BbiXoOa W3 CTPOSA Y3MOB YCTPOMCTBA, M NpegoxpaHu-
Tenb, ykasaHHbiii B IEC 60947-1:2020, nyHkT 9.3.3.5.2, He gomkeH cpabaTbiBaTh.

Mocne ucneiTaHua KAI gomkHa octatbes paboTocnocobHOM B COOTBETCTBUMN C XapaKTepuUcTUKaMu, yka-
3aHHbIMK B 9.2.3.2.1.

Tatnuua 10— KonvyecTsBo U OANTENBHOCTL LIMKITOB onepupoBaHMA Npv MCNblITaHUAX Ha BKNHOYaKLWYH U OTKNKOYak-
LY cnocobHocTH

KonuuecTeo Unknos onepmpoBaHus
Kareropun Kateropus npumeHeHns Tuna B
npUMeHeHns tuna A
. . AC-31A,
HomuHaneHbild pabo4ni AC-32A OnuTensHoCTL uukna
Tok [, A AG-33A AC-31B, ONepupoBaHna®, MUH
‘ AC-35A! AC-35B, AC-32B,
AC—SGA! AC-36B AC-33B
DC-31B, DC-33B
DC-31A, DC-36B
DC-33A,
DC-36A
0<1/,=300 50 12 5 1
300 </, =400 50 12 5] 2
400 <1,=630 50 12 5 3
630 < IE < 800 50 12 5 4
800 </,=1600 50 12 5 5
1600 < I, = 2500 25 6 5 5
2500 </ 12 3 3 b
N ﬂOI'IYCKaeTCH YMEHbLUEHME ONMMTENPBHOCTU UMKNa ONneprnpoBaHnA Mo yKa3aHW M3roToOBUTENEM. Ecnn npowuc-
XOOuUT aBToMaTUYeckoe cpabaTtbieaHve 3awmTsl npy neperpyake KAl npogomkutensHoOCTb Lukna onepuposanns KAN
nonycKkaetca yBenuynTb npun HeOGXO,D,MMOCTM. dakTuyeckasn npooomKNTENbHOCTL LUKMKNa onepupoBaHnAa O0MKHa ObITb
YKa3aHa B NPOTOKoNne UCMNbITaHUA.
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9.2.4.2 PabotocnocobHocTb

9.2.4.2.1 KomnnektHasa KA

[MpoBepKy 3NEKTPUYECKUX IKCMNyaTaLWMOHHbIX XapakTepucTuk He TpebyeTcs nposoauTh, ecnu KAT yxe
ucnblTaHa U COOTBETCTBYET TpeboraHMaM cepun cTaHgapTa IEC 60947 Ha onpefeneHHyo Npoaykuui ans
KaTeropuin MCNoNbL30BaHWS, COOTBETCTRYHOLLNX IKBMBATMEHTHLIM UMW DOMEe XeCcTKUM UCMbITaHUSM (CM. Npuno-
)eHue A). B aTom cnydvae ucnbiTaHme MexaHUYecknx aKCniyaTalMoHHbIX XapakTepUCcTUK NPOBOAST C 0DLWMM
KONMMYeCTBOM LMKNOB cpabaTbiBaHWs, ykasaHHbiM B Tabnvuax 11 wnm 12, B 3aBUCUMOCTM OT NPUMEHEHMS.
McnbiTanua ons knacca CC npoBoasaT HE3aBUMCKMMO OT MHGOPMaLUWUK, NMPUBEOeHHON Bbille.

KA ocHawaoT GnokMpoBKamMu BO BPeMS BbINOMHEHUSA BCEX UCMBITAHUI HA 3KCNIyaTaUuWoHHbIe Xapak-
TEPUCTUKN.

9.2.4.2.2 DnekTpuyeckue 3KcnnyaTaLlMOHHLIE XapakTepUCTUKK

KAl nomkHa MMeTb CNOCOBOHOCTL BKIHOYATE M OTKIIOYATE UCTIbITATENbHbLIA TOK MPY HANPSXEHUU U KO-
dUUMEHTE MOLLHOCTU UMK NPU NOCTOSIHHOW BPEMEHW, COOTBETCTBYIOLNX ero KaTeropum MCnorb3oBaHus, Kak
ykasaHo B Tabnuue 4. TexHudeckoe obcnyxvBaHWe Mnu 3aMmeHa getanen npu aToMm He gonyckaetcs. Konvye-
CTBO LUMKMNOB cpabaTtbiBaHWS 1 UX MPOAOIIKATENBHOCTE OOMKHbLI COOTBETCTBOBATL 3HAYEHUAM, NMPUBEAEHHbBIM
B Tabnuuyax 11 n 12.

Llnkn onepnpoBaHns cCOCTOUT M3 BKIMKOMEHUSA WU OTKINHYEHUA UCMBITATENbLHOIMO TOKA Kak Ha KOHTakTax uc-
TOYHMKA |, Tak U Ha KoHTakTax uctovHuka ll.

MpumeHstoT TpeboBaHWs K UCTBITATENBHOW CXEMe U SKcnnyaTaunv, npuseaeHHble 8 9.2.4.1.319.2.4.1.4.

WcnblTaTenbHbI TOK HE AOMKEH OblTb MEHbLUE 3Ha4YeHus, yKkazaHHoro B Tabnuue 4.

Tabnuuya 11 — KonnyecTBo v ANUMTENBHOCTL LMKITOB onepupoBaHna onA MCMbITaHWIA Ha KOMMYTaUWNOHHYH U MEeXaHn-

4eckyt paboTocnocobHOCTb MPW KAaTeropuu NPUMEHEHWs Tuna A

HomuHaneHbIA paboynii Konu4ectso Uuknos KonnyecTBo LNKNoB onepuposaHysa

ToK Iy, A ornepupoBaHns 8 4ac? 655 THiE TR RGErS
0<1,<100 60 — 6000 6000
100 </, =300 60 — 6000 6000
300 </, =400 60 — 4000 4000
400 </, =630 60 1000 2000 3000
630 </, <800 60 1000 2000 3000
800 </, =1600 30 1500 1500 3000
1600 < [, = 2500 15 2000 1000 3000
2500 </, 15 2000 1000 3000

@ Ha ycMoTpeHue M3roTOBUTENS KOMUYECTBO LMKIOB ONEPUPOBaHMA B Yac MOXET BbITh YMEHbLLUIEHO.

Tabnuuya 12 — Konn4yecTBO U OANUTENBHOCTL LIMKIIOB OMEPUPOBaHNA A58 UCNbITAHWIA HA KOMMYTaUWMOHHY U MeXaHK1-

Yyeckyr paboTocnocobHOCTE NpW KaTeropru NpuMeHeHus Tuna B

HomuHanbHbiA pabounia Konu4ecTBo UMKIOB Konu4ecTso LMKNoB onepupoBanms

ToK /Iy, A onepupoBaHus B Yac? Bas g GG Bcero
0</,=100 60 4500 1500 6000

100 </, <300 60 5000 1000 6000
300 </, =400 60 3000 1000 4000
400 </,<630 60 2000 1000 3000
630 </, =800 20 2500 500 3000
800 <1, = 1600 20 2500 500 3000
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OkoHYaHue mabnuubi 12

HomuHaneHeIn pabo4unin

Konn4ecTBo UMKNos

Konun4ecTso LMKNOB onepupoBaHns

ToKk Iy, A onepupoBaHuKa B Yac? BEBEGiE Sk Hedig
1600 </, = 2500 10 1500 500 2000
2500 < 1, 10 1500 500 2000

2 Ha YCMOTpPEeHWe U3rotoButTenA KOn1M4ecTeo LWMKNOB oNepmnpoBaHnA B Yac MOXeT ObITb YMEHbLUEHO.

9.2.4.2.3 MexaHn4yeckue akcnnyaTaunoHHbIE XapaKTepucTUKn

KAT pomxkHa coxpaHaTe paboTocnocobHOCTE 6e3 TeXHUYECKOro 0BCNyXMBaHUA UNK 3aMeHbl AeTanen
onpefeneHHoOro Konu4yecTsa LKMknoB cpabaTeiBaHusa 6e3 Toka, ykaszaHHoro B Tabnuuax 11 wnu 12, B 3aBucK-
MOCTHW OT MPUMEHEHUS.

Ona komnnektHon KA, He BKMWYEHHOW B 3MEKTpPUYECKUEe 3IKCMnyaTauUuOHHble XapaKTepUCTUKW
(cm. 9.2.4.2.1), ncnbiTaHne cnegyeT NPpoBOAWTL C ODLLMM KONMMYECTBOM paboyvmx LIMKIMOB, yKa3aHHbIM B Tabnu-
ue 11 unu Tabnuue 12, B 3aBUCUMOCTH OT YCINOBUNA.

[Onsa npoBedeHnA UCMbITaHUSA pene U3MepPEeHUs 1 yNpaBrneHns OCTaBnaAT BKIIOYEHHbBIMMW, C NodaYven Ha-
MPsHKEHUA NX HOMWHANBHLIX 3HAa4YeHWA. Pene ¢ 3agepKKon BpeMeHU, MOHWKEHHOIO HanpsKeHWa 1 n3aMepeHns
4acTOThbl JOMYCKAETCH OTKMIOYUTL ANg NPOBEAEHUS YNPOLLEHHOrO BapuaHTa UCnblTaHWUi.

[Mocne BoinonHeHus ucnoitadus KAl nogsepratot UcnbiTaHUAM, NpeaycMoTpeHHbiM 9.2.3.2.11n 9.2.3.2.2.

Ecnu MMHMManbHoe BpeMsl NeEPEKYEeHa KOHTakTa MeHee 75 % OT HayanbHOro 3HayeHusa U MeHee
200 mc ans nepemeHHoro Toka unu 1000 mc anga noctosaHHoro Toka, KAl nogsepratoT CnbiTaHWIO Ha BKIKOYa-
HOLLLYHO 1 OTKIMHOYaLLY0 cnocoBHOCTKU B COOTBETCTBUK € 9.2.4.1, 32 UCKMIOYeHUeM Toro, 4To TpebyeTca TonbKo
Tpw cpabaTbiBaHuA. B kauecTBe ankTepHaTUBbLI, N0 YCMOTPEHWUIO U3rOTOBUTENS UCMbITAHWE Ha BKMHYAKLLYH
W OTKMOYaloLWyo cnocobHOCTH, yKasaHHble B 9.2.4.1, gonycKaeTcs NPOBOAWTL NOCNe BbIMOSIHEHWS 3MeKTpU-
YECKMUX U MEXaHUYECKMUX SKCNNyaTaLnoHHbIX UCMbITaHWUMA.

9.2.4.3 lNpoBepKa AN3NEKTPUYECKON CTONMKOCTH

MpumensawT IEC 60947-1:2020, nognyHkT 9.3.3.4.1, nepedncrneHne 4), ¢ 4ONONMHEHNAMMU:

a) HopMarnbHbIMW paboYnMK NONOXKEHUAMK ABNAKTCA No3uuKa | 1 noanuus |, a Takke NnonoxeHue oT-
KMAHYEHWS, NPY Hanu4nu;

b) KAIN gononHuTensHO NogBepratoT BO3OeNCTBUIO UCTbITAaTENbHOIO HaNpsKeHWUs, MPUITOXKEHHOTO MeX-
4y BCeEMMW BbiBOAAMW MCTOYHMKA |, COEOMHEHHBLIMW BMECTE, U BCEMW BbIBOAAMW UCTOYHMKA ||, coeanHEHHbLIMY
BMeCTe; aT0 UCMbITaHWe NpoBoasaT oguH pas ¢ KAl B nosnumun | 1 ogmH pas ¢ KA B noauuunu ;

c) KATl, umMelowyo nonoxeHue oTKMYEeHWs, AONONHUTENBHO NoABEeprakT BO3AENCTBUIO UCMbITATENb-
HOFO HanpsKeHWsl B MOMOXEHUM OTKIKHYEHWS, MPU 3TOM MCMbITaTeNbHOE HanpsbkeHue nogarT Ha nonwca
CWUIOBOW LEenu, NIMHENHbIe BbIBOAbI UCTOYHKKA | 1 cTo4HMKa || Taloke coeguHATCH BMECTe, BbIBOAbl HArpy3ku
COEOUHSATCHA BMEeCTe W Mo OTAEeNTbHOCTU;

d) gnsa KAl, npurogHo Ang npMMeHeHWs B Ka4ecTse pas3beMHUTENS, TOK YTEYKW, N3MepaeMbli Yepes
kaxabld nontoc npy KA B NONoXeHWW OTKMIOYEHWs NMpyU UCMblTaTenbHOM HanpsxeHun 1,1-U,, He OomkeH
npeebiwath 2 MA. 3TO UCNbITaHWE NPOBOAAT C COOTBETCTBYHLNMK (ha3HbIMU BbIBOO4AMW UCTOYHUMKA | 1 nc-
ToJHMKa |, coeguHEeHHbIMK BMecTe. 3To McnbiTaHue Ans komnnekTHorn KA npoBogAaT TONbKO B TOM Criyyae,
ecnu KAT 6bina nogBeprHyTa ucnbiTaHWio NMBo Ha BKMOYAKLWLYO M OTKNYaLwy cnocobHocTu, nubo Ha
aneKkTpuyeckne akcnnyaTaunoHHbIe XapakTepucTUKN.

9.2.4 .4 lNposepKka npesbiLLEHUSA TEMMEPATYPLI

[MpeBbilleHWe TemMnepaTypbl BbIBOOOB W AOCTYMHLIX YacTel MPOBEPSAOT B COOTBETCTBMU € 9.2.3.5 npu
HOMUHanNbLHOM paboyem Toke [, T. €. COOTBETCTBYIOLLEM KaTeropuu NpyvMeHeHus, Npu KOTOPOW NMPOBOAAT MC-
nbiTaHWs oBopyaoBaHusA, 3a UCKIIOYEHWEM TOro, YTO BbIBOAbLI M AOCTYMHbIE YacTW HE AOMXHbI MPEBbILATb
npegenbHbIX 3Ha4YeHWW, yKkaszaHHbIx B Tabnuue 13.

Ana komnnektHon KAl aTo ucnbiTaHre NpoBogaT TOMbKO B TOM cniyyae, ecnu KA 6bina nogeeprHyTa
UCnbITaHUI0 NMMBO Ha BKMIOYAIOLWYIO 1 OTKIOYALLY0 CNOCOBHOCTY, NMMB0 Ha anekTpuYeckne akcnnyatauuoH-
Hble XapaKTepPUCTUKN.
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Tabnuua 13 — lNpegensl NpeBLILUEHNA TEMNEPATYPLI 415 BLIBOAOB WU AOCTYIMHLIX YacTeun

OnucaHue Yactn? [Mpepensl npesbilleHns Temnepatypsl, K

3aKnMMbl AN BHELUHUX NOOKIMHOYEHWIA 80

W3 metanna 25
OpraHbl py4HOro ynpasnexHus

W3 U30MALUNOHHOTO Marepuana 35
[letanu, npeaHasHaveHHble Ans npukoc- | Y8 MeTanna 40
HOBEHWUA, HO HE ANA yAepXahna B PyKax | 3 yaonaymorHoro Matepuana 50
[eTanu, He npefHasHaveHHble ans npu- | 12 MeTanna 50
KOCHOBEHWS Npy HOpMansHoW patoTte W3 M3ONALMOHHOTO MaTepuana 680

@ [Ina geTtanei, OTNUYHBIX OT NEPEYUCTIEHHBIX, 3HAYEHWE HE YKa3aHO, HO COCEAHMM YacTSAM U30MNALMOHHBLIX Ma-
TEPUAroB He JOMKHO BbiTk NpUyMHeHo yulepba.

9.2.4.5 lNpoeepka neperpysku B OTHOLLEHUW pacuennTenen

3Ta npoBepka npumeHumMa Tonbko k KAl knacca CB.

WMcnbiTanne anga komnnektHon KA TpebyeTtcs Tonbko B ToM cnydae, ecnu KAl Bbina nogBeprHyTa mc-
NbITAHWIO NMMBO Ha BKMOYAKLLYO U OTKITHOYaKLL YK CNOCOBHOCTH, NMB0 Ha 3MeKkTpUyYeckre aKCnyaTtauuoHHbIe
XapaKTepuCTUKK.

HenocpedcTeeHHO Nocne UcneiTaHWsi B COOTBETCTBMM ¢ 9.2.4.4 npoBepsoT cpabaTtbiBaHUe Neperpysku
pacuenuTenen Npu saHavyeHuK, npesbiwatowem B 1,45 pasa ux TEKYLLYIO YCTaBKy Npyv UCXOOHOW TeMnepatype.

Bo Bpemsi npoBeaeHus UCMBITAHWUSA BCe NMOMNca CoeqUMHSAIOT nocnegoearensHo. B kavecTBe anstepHaTu-
Bbl UCMIbITAHUE MOXET BbITh NPOBEAEHO C MCNONb30BAHUEM TPEXa3HOro NCTOYHUKE MUTAHKUA.

[onyckaeTca npoBefeHWe UCMbITaHUA Npy NoBoM NpUeMNeMOM HaMpsKeHnn.

Bpems cpabaTbiBaHUA HE OOMKHO NpeBbiWaTth 2 4 ANA HOMWHAanNbHBIX 3Ha4YeHWA Bbile 63 An 1 4 gna
OPYTMX HOMWHANBHBIX 3HA4YeHWN.

Mpw cornacoBaHnK U3roTOBUTENS AOMNYCKaeTca YCTaHOBNEHWe UHTepBana No BpeMeHu Mexay ucnbita-
HUAMW, yKasaHHbiMK B 9.2.4.4 n 9.2.4.5.

B ka4ecTBe anbTepHaTUBbI, 4ONYCKAETCA NPOBEAEHWe UCMLITaHWUA NpU TeMMepaType oKpyXarLero Bo3-
4yxa, npyv 3TOM UCNbITATENbHbINM TOK KOPPEKTUPYIOT B COOTBETCTBUM C YKa3aHWAMW M3rOTOBUTENSA B 3aBUCUMO-
CTW OT BNUAHWA TeMnepaTypbl U TOKa, ANA pacuenuTenein, cpabarbiBaHne KOTOPbIX 3aBUCUT OT TeMnepaTypbl
OKpyXatwLeln cpebl.

9.2.4.6 lMpoeepka paboTocnocobHOCTM MHAMKALWMKM MOMOXEHUSA OCHOBHOMO KOHTakTa obopyaoBaHWA,
NpUrogHoro Ans NPUMeHeHUs B Ka4ecTBe padbeguHUTenNs

MpumenstoT IEC 60947-1:2020, nognyHkT 9.2.6, k annapatam knacca PC w knacca CB, npurogHbimMm
ONs NpUMEeHeHWs B Ka4ecTBe pasbeauHUTens.

9.2.5 NocnepgoBatenbHOCTL UcnbiTaHui lll. BoaMOXHOCTL 3aWMThI OT KOPOTKONO 3aMblKaHWUA

9.2.5.1 Obwume TpeboBaHNSA K UCMLITAHWAM Ha KOPOTKOE 3aMblkaHue

MpumeHstoT IEC 60947-1:2020, nognyHKT 9.3.4.1.

Annapatsl, MUCNbITAHHLIE HA OTKPLITOM BO3AYyXe, AOMNYCKaeTCs NPUMEHATh B OTAENbHbLIX obonovkax, bes
OOMOMHUTENbLHBIX MCMNbITAHWIA B MUHMMAanbHOW M3 BCEX BO3MOXHbIX 0D0no4vek, yKa3zaHHOW M3roToBUTENEeM.
Ans annapaToB, NPUMEHAEMbIX TONbKO Ha OTKPbLITOM BO3AyXe, U3rOTOBUTENb NpeaocTaBnseT nHopmMauuio,
yKasblBawLLyto 06 OTCYTCTBMM NPOBEPKM AMNSA MCMNONb30BaHWUS B OTAENLHON 0bonodke.

VicnbiTaHWa npoBogAaT Kak B no3vumu |, Tak n B noauyum Il KAT. Ecnu koHcTpykuma KATT He nmeeT cyLle-
CTBEHHOro (hU3NYeCcKoro oTnuuua Mexay nosuuuen | n nosuumei |l (Hanpumep, paaMep KOHTaKTa U ycunue,
pa3MblKaHWe, pasMep U ANWHa WKHBLL, BO3OYLWHEIA 3a30p 060MNoYKkKn, cpeacTBa yrnpaBneHus U CKOPOCTk), BNU-
SOLLEro Ha pe3ynbTaThl UCNbITAHWIA, UCMbITAHUA NpoBoaAT B Nobon nosunuun | unu Il. Ecnu onpegeneHo, 4To
ofHa noswvuuna npegcrasnsaeT cobon Gonee Tsxenblie yCrnoBus, UCMbITaHUA HeOBX0AMMO NPOBOAUTL TOMNBKO B
3TOW NO3NLMK.

9.2.5.2 KpaTtkoBpeMeHHO A0NYCTUMbIA TOK

9.2.5.2.1 NpumeHeHne

370 ucnbiTaHWe npumeHnmo Tonbko K KAl knacca PC n KAl knacca CB, Anga KOTOpbIX M3roTOBUTENb
YCTaHOBWM KPaTKOBPEMEHHO AONYCTUMbIW TOK.
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KomnnekTtHble KAl knacca PC u knacca CB, nMerLMe HOMUHaNbHbIA KpaTKOBPEMEHHO AOMYCTUMbIN
. OTBEYaLWNA TpeboBaHuam 8.2.5.1, He NoaBepralT UCNbITAHMIO.

9.2.5.2.2 lMNMpouenypa ucnsuiTaHna

MpumeHsoT IEC 60947-1:2020, nognyHKT 9.3.4.3, ¢ HUXeNpUBEAEHHLIMWU JONONHEHUSMMN.

B cnyyae Heckonbkux 3HaveHun [, KAl nofBeprakoT UCNbITAHUID NMPU MAKCUMATNbHOM 3HaYeHWU TOKa U1
COOTBETCTBYIOLLEN NPOOIMKUTENBHOCTH, AaNbHENLLEe UCTIbITAHWE NPOBOAAT NPY TOKOBPEMEHHOM 3Ha4YeHuUH,
COOTBETCTBYIOLLEM MaKkCUManbHOMY J'cwzt.

a) Mpwu 3amkHyTOM nonoxkeHun kK KAl Tok nogatoT oTAenbHLIM NepeknioYaLL MM YCTPONCTBOM, TOK Nog-
OepXUBaT B TeYeHUe YKazaHHOro NpoaoriKUTENbHOCTU BpEMEHU M OTKMKYakT OTAENbHbIM KOMMYTaLUNnoH-
HbIM YCTPONCTBOM.

b) Mocne ncnbiTaHUsA NPOBEPSAOT BLINOMHEHWE CNEAYOLWMX YCNOBUNA:

1) koHTakTbl KA SOMKHBI 3aMbIKaTbCs U pa3mblkaTbcs 00bI4HBIMM cnocobamu. CBapuBaHMe KOHTAKTOB
He JOMycKaeTcs;

2) npepoxpaHuTens, NOACOEAMHEHHbIN K KOPNYCY, He JoSKeH cpabaTbiBaTh;

3) He ponyckaeTcst HapyLleHWe LenocTHOCTU KpenneHUs YacTel, HaxodsWmuxcsa nog HanpseHWem B
KATIT;

4) peepb B KAI dukcupytoT OT HEMPOU3BOMNBHOIO OTKPbLIBAHUSA MPU NMOMOLLM 3anupatoLLmMX YCTPONCTB,
6e3 LonoNHWTENbHbIX CPeacTB BrnokMpoBkK; AedopmMaumnio BepU HE CHUTAOT HEMCNPABHOCTLIO NPU YCNOBMM
cobniogerus Tpebosanuii ctenerun sawmTel IP2X (cm. IEC 60947-1:2020, npunoxexne C).

9.2.5.3 HomuHanbHaa Hanbonbluaa BKAOYatloLaa cnocobHocTb

9.2.5.3.1 lNpumeHeHne

LaxHoe ncnbiTaHue npumeHsaoT Tonbko k KAl knacca PC v KATT knacca CB, ons KoTopbiX M3roTOBUTENb
YCTaHOBWI KpaTKOBPEMEHHO AOMYCTUMbIA TOK.

KomnnektHole KAIN knacca PC w knacca CB, obnapatowime cnocobHOCTbIO K KOPOTKOMY 3aMblKaHWNIO
npesbilWawLen unn paeHon MmowwHoct KAI, ykazanHown B 8.2.5.2 n 5.3.6.3, He noaBepraloT UCMbITaHKIO.

9.2.5.3.2 lNpouenypa UcnblTaHUA

[MpuMeHsT cneayowmii NopagoK NpoBefeHUst UCNbITaHWIA:

a) npegnonaraeMsblii(ble) UCNbITATENBHLIA(bIE) TOK(M) AOMKEH(OOMKHbLI) COOTBETCTBOBATL TpeboBaHUAM
8.25.2;

b) ycTpolcTBO, MepeknioyaLee CMNOBbIE KOHTAKTLI, MOAKIIOYAlOT KakK NPy SKCnnyaTauum

C) UCNbITAHWSI MPOBOAAT NOCNEAOBATENIBHO C MOMOLLBIO BHELHUX CPeaCTB YyNpaBneHus, He3aBUCUMbIX
OT KOHTPOMS OTKMNOHEHWUA napamMeTpoB UCTOYHMKA NUTaHUA

d) nutaHue nogatT nyTem 3ambikaHus KAT. Tok nnu HanpsiKeHue NoaaepXuBakwT B TEYEHWE MUHU-
ManbHON NPOAOIKUTENBHOCTH:

- Tpw nonynepwoga HoMWHanbHoW YacTtoTbl MM 0,025 ¢ ons NOCTOSHHOIO TOKa NPW HOMUHAanNbHbIX pa-
Bounx Tokax He Bonee 400 A BKMIOYUTENBHO,

- TPW UKMKNa HOMMHaNbHOW YyacToTbl Mnu 0,05 ¢ ANS NOCTOAHHOIO TOKa MPW HOMUHAMNbHbLIX pabounx
ToKax Gonee 400 A;

e) nocne ucneiTaHua KAT gomxkHa cooTBeTcTBOBaThL TpeboBaHuam 9.2.5.2.2, nepeuncreHue b).

9.2.5.4 HomuHanbHas Hanbonbllas oTKMoYaLWwas cnocobHoCTb

9.2.5.4.1 NpumeHeHune

KMcnbiTaHe NpoBoAsT TONbKO B oTHoweHun KA knacca CB.

KomnnektHas KA knacca CB, umerollas HOMWHaNbHYO HanboNbLUY0 OTKMOYAaLLY0 CNOCOOHOCTb
3aMblKaHWK |, MpeBbILLIAIOLLYI0 UMK PaBHYHO [, Kak yka3aHo B 8.2.5.3 n 5.3.6.4, He nodBepratoT UCNbIiTaHKIo.

KA knacca CB, nsrotoBneHHyw 13 wagenun, cooteetcTeyownx IEC 60947-6-2 1 umerowmx HOMU-
HanbHyl pabouyilo HanbBonbWy OTKMOYAKLWY CNOCOBHOCTL NMPU KOPOTKOM 3ambikaHuu [, (cornacHo
IEC 60947-2), npeBbiluaroLLyo unn paexyo /., kak ykaszaHo B 8.2.5.3 n 5.3.6.4, He noaBeprarT NCMbITaHMIo.

9.2.5.4.2 YcnoBua UCMbITaHKUA

MpumeHsoT IEC 60947-1:2020, nognyHkT 9.3.4.1. PacuenuTeny KOPOTKOro 3aMblKaHUs yCTaHaBNMBaoT
Ha MakcumalsbHble 3Ha4yeHus cpabaTbiBaHMA (BpeMs W TOK).

Ona KAT knacca CB ¢ HOMUHanNbHbIM TOKOM He Bonee 630 A BKNHOYUTENBHO NPUMEHSAKT Kabens Mak-
CYMAIbLHOW ANWHLI 75 CM C NONEPEYHLIM CEYEHWNEM, BbIOEDXKMBAKOLIUM NPOTEKAHWE HOMWHAMNBHOIO TOKA (CM.
IEC 60947-1:2020, 9.3.3.3.4, Tabnuubl 9 1 10), n nogknio4aoT cnegywwmnm obpasom:

- 50 cM cO CTOpPOHBLI NOAAaYX NUTaHUA OT UCTOYHUKA;

- 25 CM CO CTOPOHbI MOOKMNKOYEHUA HArPY3KU.

TOK /

/

cm:
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9.2.5.4.3 lNpoeepka pacuenuTtenen neperpyaxku

PaboTy paclLenvTenen neperpyskn NnpoBepsAloT NPy yOBOEHHOM 3HAYEHUMN UX TEKYLLEN YCTAaBKM Ha Kax-
JOM nontce oTAensHo. [lonyckaeTca NpoBefeHue UCMbITaHus Npu MoboM NpuemMnemMom HanpsixKeHUn.

Ecnu TemMnepaTtypa okpyxatollei cpefbl OTIMYAETCH OT KOHTPOMEBHOW TemnepaTtypbl, UCMbITATEeNbHbIN
TOK KOPPEeKTUPYHT B COOTBETCTBUWM C YKa3aHUAMW U3roTOBUTENS B 3aBUCMMOCTH OT BIMSHUA TeMnepaTypsbl U
TOKa 4NnsA pacuenutenei, cpabaTtbiBaHWe KOTOPbIX 3aBUCUT OT TeMNepaTypbl OKpY>KalLwen cpeabi.

[ns Tex ncnbiTaHWi, NPU KOTOPbIX XapakTepucTuKa pacuenneHnsi He 3aBUCKT OT TeMnepaTypbl BLIBOAOB
(HanpumMep, arNeKTPOHHbIE pacLenMTen Neperpyskn, MarHUTHbIE pacuenuTenun), 4aHHble NOSKMYeHus (Tyn,
nornepeYHoe cevyeHwe, ANUHA) MOryT OTAMYaTLCHA OT TEX, KoTopble ykazaHbl B IEC 60947-1:2020, nognyHKT
9.3.3.3.4. CoeguHeHUs1 JOMKHbI COOTBETCTBOBAThL MCMLITATENBHOMY TOKY U €r0 TEPMUYECKOMY BO3AEWCTBUIO.

Bpemsi paboTbl He JOMKHO NPeBbILLAaTh MakCMMaNbHOIO 3HaYEHWUs, yKa3aHHOro M3roToBUTENemM AN Yo -
BOEHHOW TeKyLLEeW yCTaBKM NPW KOHTPOIbHOW TemnepaTtype, TOMNbKO Ha O4HOM Mostoce.

9.2.5.4.4 VicnblTaHWe Ha HOMWHAanNbHYI OTKINOHaoLLYyo cNocoBHOCTL NPY KOPOTKOM 3aMblKaHUK

Mocne npoBepky pacuenuMTenein Nneperpyskn NPoOBOASAT UCMbITAHNE HA OTKIHOYaKLLYH CNOCODHOCTL MpK
pacYeTHOM 3HAYEHWM TOKA KOPOTKOrO 3aMblKaHWUs, paBHOM HOMMWHANbLHOW OTKO4aoWwen cnocobHocTu npu
KOPOTKOM 3aMbIKaHWK, 3aABNEeHHON U3rOTOBUTENEM.

MNocnepoBaTensHOCTE onepaunii gomkHa 6eiTte O — t — CO, rge:

- O npegcTaenseT onepauuio OTKITHYEHNS;

- CO npegcTaensieT onepauuio BKIOYEHUS, 3a KOTOPOM NOCME COOTBETCTBYIOLLEro BpeMeHW pasmMblika-
HWA cregyeT onepauunsa oTKMYeHus,

- t npegcTaBnsieT BpeMEHHOW WHTepBan Mexay ABYMS MocrefoBaTenbHbIMU OnepauusMu KOpOTKOro
3aMbIKaHWA, KOTOPLIA OOMKEH ObITh Kak MOXHO Kopo4e, yyuThiBasi BpeMsi cpabarteieaHus KAl He meHee 3
MUH. QakTuyeckoe 3HavyeHwe { ykasblBakoT B NPOTOKONE UCMbITaHUSA.

MakcumanbHoe 3HadeHue /2t (cm. IEC 60947-1:2020, nognyHkT 3.7.18) pekomeHayeTcsi oTpa)xaTb B Npo-
TOKOIe UCNbITaHUN.

KAMNM knacca CB pomkHa cooTtBeTcTBOBaThL TpebosaHusm IEC 60947-2:2016, nognyHkT 8.3.2.6.1, nepe-
yucneHuve b).

Mocne ucneitaHusa KA gomkHa cooTBeTCcTBOBATL TpeboBaHuam 9.2.5.2.2, nepeuncneHue b).

9.2.5.4.5 lNpoBepka pacuenuTens neperpysku

Mocne npoBefeHWsA UCMbITaHWSA B COOTBETCTBMM C 9.2.5.4.4 cpabaTbiBaHUs pacuenvTenen neperpysku
npoeepsaoT cornacHo 9.2.5.4.3, 3a UCKITK4YEHUEeM TOro, YTO UCMbITATENbHbLIM TOK OOMKeH B 2,5 pa3a npeBbl-
WaTb 3Ha4YeHue UX TeKyLLero aHa4yeHus.

Bpems cpabaTbiBaHUA HE QOMKHO MPEBbILATL MAKCUMAanbsHOTO 3Ha4Y4eHUs, YKa3aHHOIo U3roTOBUTENEM
ONS yOBOEHHOMo 3Ha4YeHUs TeKyLen HacTpOMKM NpU MCXOOQHOW TeMnepaType, Ha 0QHOM MNOIkce.

9.2.5.5 lNpoeepka AU3NEKTPUYECKON CTOMKOCTU

MpuMeHaT nonoxeHus 9.2.4.3.

9.2.5.6 NMpoeepka npesbILIEHUA TeMneparypbl

MpuMeHsAoT nonoxeHus 9.2.4.4, 3a UCKNIOYEHMeM TOro, Y4TO UCTIbITAHWE criegyeT NPOBoANTL MPU MaKC-
ManbHOM 3HaYeHUu [, B 32BUCMMOCTH OT Kateropui NpUMeHeH!s.

9.2.6 NMocnegoeatenbHOCTb UCMbITaHWA IV. YCNOBHBLINA TOK KOPOTKOrO 3aMbiKaHUA

9.2.6.1 lNpumeHeHne

WcnbiTaHve npoBogaTt Tonbko Ha KAM knacca CC m KAl knacca PC.

He nogeepratoT ucnoitTaHnio komnnektTHyto KA knacca CC ¢ npMMeHeHneM KOHTakTOpOB, COOTBETCTBY-
OLWMX TUNY KoopauHauwm 2 cornacHo IEC 60947-4-1, ¢ yCrOBHBIM TOKOM KOPOTKOTO 3aMblKaHUSA J'q, rnpeBsbi-
LWakoLWuM Uy pasHbIM nNpegnonaraemMomMy TOKy, ykaszaHHomy B 8.2.5.4,

He nogeepratoT ucneitaHuio komnnekTHyto KAl knacca PC ¢ npuMeHeHMEM BbIKNKYATENER, COOTBET-
cTeyowmx IEC 60947-3, c yCcNOBHLIM TOKOM KOPOTKOMO 3aMbIKaHWsl, MPEBbLILLAKLMM UM paBHLIM Npeanona-
raeMomy TOKY, ykazaHHoMmy B 8.2.5.4.

9.2.6.2 YcnoBud ucnbiTaHuA

WcnbiTanma KA npoBogAT ¢ nocrnegoBatenbHO MogkmnioydeHHbiM Y3K3, ykasaHHbIM M3roToBUTENEM
(cm. 5.3.6.5). B kauectee Y3K3 ponyckaetcsl npyMMeHeHWe aBTOMaTUYECKUX BbIKMOYATENEN WMMW MMNaBKuX
npegoxpaHuTenen, yCTaHOBMNEHHbIX Ha cTopoHe noaknoyveHmnsa KA oT MCTOYHUKOB NMUTaHUSA, 33 UCKIHOYEHK-
em BrnokoB ¢ komBruHauven npegoxpanutenein, roe Y3K3 npeactaenset coboi KOMNNEKT NpegoxpaHnTenen,
yCTaHOBINEeHHbIX BHYTpW KA.

Y3K3, ncnonesyemoe ans ucnbiTaHus, BeibupatoT ¢ y4eToM obecnedeHnst MakCMarbHbIX 3HaYeHUH I "
12t pns YyKa3aHHOro Tuna, HOMUHaNbHOM MOLWHOCTK 1 XapakTepucTuk Y3K3. [nga nonyvyeHus atmx MaKCHMaJ'Ib-

35

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 42 /| 55
CTpanuua nokymeHTa - https://GostExpert.ru/gost/gost-60947-6-1-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=69132
https://gostexpert.ru/gost/gost-60947-6-1-2024?utm_source=pdf&utm_medium=69132&utm_term=page

FOCT IEC 60947-6-1—2024

HbIX 3HA4YeHWIA JonyckaeTca NpuMeHaTb Y3K3 ¢ pedTUHroM, NpeBbIlaWMM ykasdaHHbii. Ecnn npegoxpaHu-
TENnW OOHOTO M TOTO Ke B3aMMO3aMeHAEeMoro paamepa u HOMWUHaNbHOMW MOLLHOCTU UMEOT HECKOMNbKO XapaKkTe-
PUCTUK C PA3NUYHLIMK MAKCUMAaNbHbIMU 3HAYEHUSAMM Ip u 12t NPUMEHAKT NpeaoxXpaHUTeNn ¢ HaubonNbLUMMK
3HAYEHUSIMHK J'p un P2t.

B cnyvyaax oTcyTCTBUSA BO3MOXHOCTU (bmamdeckon ycTaHoBku Y3K3 Gonbluero paaMmepa B NpocTpaH-
cTBe, 0OblYHO 3aHMMaemMoM ykasaHHbiM Y3K3, gonyckaetca nogkntodeHme Y3K3 Gonbluero pasmepa Ha ToM
e ydacTKke B Lenu ¢ COBAVHEHUEM C HE3HAYMTENbHO MarblM COMPOTUBNEHWEM B3aMeH ykasaHHoro ¥Y3K3.

MoapobHyto nHopMaLmMio o 3alMTHOM YCTPOWCTBE, NPUMEHSEMOM ONS UCTIBITAHKUS, T. €. HaMMeHoBa-
HWE M3roTOBUTENSs, 0003HAYeHWe TUNa, HOMUHANbBHOE HanpsXKeHue, TOK U OTKMNKYawaa cnocobHOCTb Npu
KOPOTKOM 3aMbIKaHWUW, YKa3bIBAOT B MPOTOKOME UCMbITAHUA.

Mpegnonaraemslii(ble) UCNbITAaTENbHbIA(bIE) TOK(M) OOMKEH(OOMKHBI) COOTBETCTBOBATL YKa3aHHOMY B
8.2.5.4. B cnyyae 6onee 4yem OLHOIO 3HAYEHWs TOKa KOPOTKOrO 3aMblKaHWUs ANs KaX4oro 3HadyeHWus Toka 4o-
nyckaeTcs npMMeHeHne Hosoro obpasua.

McnbiTaHua npoBoaAaT kak B no3vunu |, Tak n B nosnumn |l KAT. Ecnn koHcTpykuma KAl He nmeeT cy-
LeCTBEHHbIX PU3MYECKUX OTNUYUIA Mexay no3uumen | u noauumei |l (Hanpumep, pasamep KOHTakTa U ycunue,
pasmblKaHue, pasMep 1 ANWMHA LWWNHbI, BO34YLHBIA 3a30p 0DOno4vky, cCpefacTBa ynpaBneHus U CKOpoCTh), BNU-
AKLKUX HA Pe3ynbTaThl UCNBITAHWMA, UCTIBITAHWUS OONYCKaeTcs NPOBOAUTL B Moboi M3 no3uumin. Ecnu mMoxHO
onpenenuTb, YTO 04Ha No3nuus npeacTaenseT cobol bonee TAXKenble YCroBus, UCMNbITAHUS NMPOBOAAT TONbKO
B 3TOM NonoXeHun. McnbiTaHusa NpoBoaaT B NOCMNEA0BaTeNbHOCTU C MOMOLLBH BHELIHWX CPeACcTB KOHTPOnNS,
HE3aBUCUMbIX OT KOHTPONS OTKNOHEHUSA NapaMeTpoB UCTOYHUKA MUTaHKUS.

Ycnosua ucneitanns KAl npueegeHs! B 9.2.1.

9.2.6.3 WcnbiTaHWe Ha YCNOBHLINA TOK KOPOTKOIO 3aMblKaHUs

Mpwu 3amkHyTbIX KATT 1 Y3K3 vcneiTaTenbHbIN TOK NO4aT OTAENbHLIM NepeKniouaoLlLMM YCTPORCTBOM
N NogdepXuBatoT 0o Tex nop, noka Y3K3 He pasomkHeT uenb. [JonyckaeTcs nuTaHWe uenew ynpaeneHus pa-
Bo4ero yCTpoMCTBa OT OTAENBHOMO MCTOYHMKA.

Ecnu Y3K3 apnaetca apToMaTUYECKUM BbIKNoYaTenemM, OHO JOMKHO BbiTh OTKMHOYEHO U MOBTOPHO B3Be-
aeHo; ecnu ¥Y3K3 npeacrtaensgeT coboin KOMMMNEKT NpefoXpaHuTenei, Ux MeHs0T Ha HOBLIE.

HOanee obpaseu KAT nogeeprailoT onepauumn 3amMmblKaHUs, NpyU 3TOM UCMbITATENbHLIA TOK cO3aaeTcs ny-
Tem 3amblikaHua KAI 1 nogoepxueaetca Ao Tex nop, noka ¥Y3K3 He pasoMKHET Lenb.

Mocne UcnbiTaHus A0MXKHbI ObiTh BLIMOMHEHb! YCNOBUSA, ykasaHHble B 9.2.5.2.2, nepedncnenue b).

9.2.6.4 lNMpoBepKa U30naLUUOHHOW CTOMKOCTHK

MpuMeHslT nonoxeHus 9.2.4.3.

9.2.6.5 lNpoBepka NpeBbILLIEHUS TEMNEpPaTypbI

MpuMeHsaT nonoxeHusa 9.2.4.4, 33 UICKNHYEHUEM TOFO, YTO UCMLITAHWE NPOBOLAT NPU MAKCUMANbLHOM
3HAYEHWU MOLLHOCTY [, B 3aBUCUMOCTH OT KaTeropuin NpUMeHeHs.

9.2.7 NocnepoBaTenbHOCTL UCNbLITaHMIA V. XapakTe pUCTUKU KPUTUYECKON Harpy3ku no Toky obo-
pyooBaHUA ¢ HOMUHaNbHbLIM HanpPsXXeHUeM NOCTOSAHHOTO ToKa

9.2.7.1 O6LwuKe nonoxeHus

OTa nocnefoBaTensHOCTbL UCMBITAHUA NPUMEHMMA K 0BOpyaoBRaHWI0, NpuBedeHHoOMY B Tabnuue 16, 1
BKMHOYAET UCNbITAHUSA B COOTBETCTBUN C Tabnuuen 16.

lNMpoBegeHne ucnbiTaHuim koMmnnekTHon KA, nmerwen HOMMHAaNbHbIA TOK MOCTOSHHOMO TOKa U Npo-
Wenwen nocnefoBaTenbHOCTb UCMLITAHWIA Ha KPUTUYECKUMIA TOK COrfacHo cTaHOapTy Ha COOTBETCTBYHLLEee
nsgenve, He TpebyeTcs.

9.2.7.2 OnpegeneHne KpUTUHECKOTO TOKa Harpysku

9.2.7.2.1 3Ha4YeHWs W YCIOBUS UCTNIBITAHWUIA

McneiTaHne ons onpefeneHns KpUTUYECKOro TOKa Harpy3ku He TpebyeTcs, ecnu OHO NMPOBEOEHO Npu
Bonee BbICOKOW NOCTOSIHHOM BPEMEHMU.

McnbiTaHue NpoBOAAT NpU MakcUManbHOM paboyem HampsKeHuW NMOCTOAHHOIO Toka U, ycTaHoBnex-
HOM M3roTOBUTENEM.

MocToAHHAaA BPEMEHU UCTbITATENBHOW Lien AoMKHa COOTBETCTBOBAThL NpUBeAeHHOW B Tabnuue 15.

[onyckaeTcsi BO BpEMS UCNbLITAHWA MO COrMAaCcOBaHUI0 C NPOU3BOAUTENEM NpUMeEHeEHWE Bonee BLICOKUX
3HAYEeHUI NOCTOAHHON BpeMeHu. [Ing Bcex UCNbITaHWA, NPOBOAUMBIX ONS ONpeaeneHns KpUTUYEeckoro Toka
Harpysku, cnegyeT UCMomnb30BaTk OOHO W TO Ke 3Ha4YeHWe NOCTOAHHOW BpeMeHu. [puMeHeHune 6onee BbICOKO-
ro 3Ha4YeHWs MOCTOSIHHON BPEMEHW YKa3bIBaKOT B NMPOTOKOMNE UCMbITAHWN.

3HavyeHUs UCNbITaTeNbHOrO TOKa OOMXKHbI cocTaenaTth 1; 2; 4; 8; 16; 32; 63 A NOCTOAHHOMO ToKa ¢ J0-
nyckom 210 %, HO He Bblle HOMWHaNbLHOrO paboYvero Toka Npy MakcMManbHOM HOMWHaNbHOM pabovem Ha-
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npsekeHuy. [na onpegenedus KpUTUYECcKOro 3Ha4YeHWsl Toka HarpyskyM AOMYyCcKaeTcsl YBenMYeHue UM yMeHb-
lWeHNne guanasoHa WCMbITaTeNbHbIX TOKOB MyTEM MPUMEHEHWs ABYKPATHOMO COOTHOLLEHWs HeoBxogumoro
KOnuMyecTBa pas 40 3HaYeHWUs HOMUHANBHOTO TOKa, HO He MpeBbILLaKLLIero ero.

McnelTyemoe yCTPONCTBO OOMKHO OTKNIOYATECS CEMb Pas BPYUYHYH MMM MEeXaHWM4ecku No YCMOTPEHUHO
narotoeutens. Bo BpeMs Kax4oro LMkna yCTPOWCTBO LOMKHO OCTaBaThCsA 3aMKHYThIM B TEYEHWE BPEMEHMU,
JocTaTodHoro ans obecnevyeHns ycTaHOBNEHWA NOMHOMO Toka, Ho He Bonee 2 c.

Konunyectso pabo4mx LMKNOB B Yac AOMKHO COOTBETCTBOBAThL NpMBeAEHHOMY B Tabnuue 14.

B cny4ae yctpoilicTBa, Ha KOTOPOM 0603Ha4YeHbl BbIBOAbI MOAKMOHEHMA OT MCTOYHWMKOB U OT Harpysku,
BCe onepauuy BbINOMHAKT NPW NOAKIIOYEHUM MCTOYHMKA NUTAHUSA B COOTBETCTBUMU C Mapkupoekoi. Wcnbita-
HUs 0BopyaoOBaHMA, HA KOTOPOM BbIBOAbLI MOAKMHYEHUA OT UCTOYHWKOB He 0B03HaueHbl, NPOBOAAT creayto-
LWumM obpasom:

a) Npuv NOAKMHYEHUM MCTOYHMKA MUTAHWA K BbIBOAAM, KaK ONpeaerneHo N3roToBUTeneM, ecriv M3rotoBu-
Tenb yKasbiBaeT, 4To 0bopynoBaHWe UMEET CUMMETPUYHYH KOHTaKTHYIO CUCTEMY WU YCTPOWCTBO ralleHus ayru
B Ka)KOoOM MNOSCe;

nnu

b) nocne nepsbIx YeTbipex onepauuit NpW NOOKMHOYEHHOM UCTOYHUKE MUTAHUS B OOHOM HarnpaBneHum
NPOBOAAT TPU onepauun B NPOTUBOMNOMNOXHOM HanpaBneHMM Ha TakoM xe obpasLe, ecnu ycTpoUCTBO He Me-
€T CUCTEMbl CUMMETPUYHBIX KOHTAKTOB W YCTPOWCTBA ralleHust AYyri KaXKaoM Mnonoce.

[nsa KaxKgoro MCMbITAaTeNBEHOTO TOKa paccYMThLIBalOT cpegHee Bpemsi obpasosanus gyrv. Ecnu gony-
CKaeTcsl ABa HanpaBreHWsa NpoTeKaHWs Toka, TO ANs AanbHellen OLUEeHKW NMPMHMMAaKT MakcumanbHoe W3
[ABYX 3Ha4yeHUN 3Toro UcnelTatensHoro Toka. Ecnu cpenHee Bpema obpaszoBaHma ayru npesbiwaet 130 % ot
cpenHero 3Ha4YeHus Npu HoMUHanNsHoM pabodyem Toke U Npu Hambonee BbICOKOM HOMWUHAaNLHOM paboyem Ha-
NPSKEHWUU, 3TO CUUTAKOT KPUTUUYECKUM TOKOM.

Ecnv obHapyXeHO HEeCKOMNMbKO KPUTUYECKUX TOKOB, TO MPOBEPKE WCMbITAHWMEM MNOANEXWUT TOMbKO TOT,
KOTOpbIN MeeT Hanborbluee BpeMsi 0bpazoBaHus oyru.

Mpy HanWYUK HECKOMbKMX HOMMWHANbHBLIX pabovMx TOKOB NMPU MakcMManbHOM pabodeM HanpsiKeHuu
pabounii TOK UCNBLITLIBAKOT U ¢ HanborbLIEel NOCTOAHHON BPEMEHU U ¢ HAUMEHBLLUMM HOMWHAMBHEIM YMCIOM
MOMCOoB.

Mpu OTCYTCTBMMU ONpeneneHns KpUTMYeCcKOoro 3Ha4YeHnsl Toka B Npefenax aTux Kputepues fansHenwee
UCMbITaHWe B COOTBETCTBMM C 3TUM MOAMYHKTOM He NpoBoAsT. [10 YCMOTPEHUIO M3rOTOBMTENS UCMBITAHUE NPK
Ka)X[OM 3Ha4YeHUKW TOKa JOMNyCcKaeTca NPOBOAMTL Ha HOBOM obpasLe.

n pumedyaHne — an onpegeneHn KpuTu4eCckoro Toka, eCnn 3Ha4eHue McnblTaTenbHOro TOKa HUXe npegbiny-
Lero 3Ha4eHua Toka, onycKkaeTcAa NCnorb3oBaTte HOBBbI 06pa3eu BO nsbexaHue BO3,EleﬁCTBMF| OCTaTo4yHOro MmarHetTuama.

VMcnbiTaHWe NpoBOOAT Ha OTAENbHbLIX YCTPOMCTBAX, BCTPOEHHbIX B cuctemy KAlT: cHavana Ha ycTpou-
CTBE WCTOYHMKA |, 3aTeM Ha ycTponcTee nctodHuka ll. Ecnu yctporcTBa npuHaaneXart ogqHOMY U TOMY e U3-
rOTOBWUTENHO, UMEKOT OAMHAKOBbLIA 3aKa3HOW KOL, (HOMEp Mo KaTanory) U 3afaBneHbl O4HW Te Xe UCMOoNb3yemMble
XapaKkTepucTUKKU, UCMbliTaHWe NPOBOAAT TONLKO HA OOHOM YCTPOWCTBE.

9.2.7.2.2 VicnbiTaTenbHas cxema

MNpumeHsOT nonoxeHuna 9.2.4.1.3.

9.2.7.2.3 3HavyeHne KpUTNUYECKOrO TOKa Harpysaku

Bpewmsi ralieHust oyrv Bo BpeMs UCMbITaHUs PETMCTPUPYIOT, M OHO He JOIKHO npeBbiwath 1 c.

[No 3aBepLieHNM BbINOMTHEHWA BCEX Onepauuin ¢ NnpoTekaHMeM Toka B OAHOM HanpaBneHuy AN Kaxgo-
ro 3Ha4eHus UCnbITaTENLHOIO TOKa BbIYUCMAKT CpedHee BpeMs 3aTyxaHua 3a nocnegHue LWecTb onepauni.
Ecnu onepauunn BbINONHAKT C NPOTEKAHNEM TOKa B 060MX HAanpaBneHusx, TO BLIYUCNAT CPpeaHee 3Ha4YeHune
3a nocregHve Tpy onepauny B KaXOOM HanpaeNneHuu. [, — 9T0 TOK, COOTBETCTBYHLIUA MaKCUManbHOMY
cpegHeMmy BpeMeHW 3aTyxaHus. Ecnun KpUTUYeCcKMiA TOK Harpyskm He HWKe HOMUHaneHoro pabo4vero Toka, To
JancHenwmne NcneliTaHus B 3TOW NOCNeLoBaTeNlbHOCTU He NMPOBOOAT.

9.2.7.3 XapakTepuCTUKN TOKa KPUTUHECKOW Harpy3sku

VMcnbiTaHre gonyckaeTca NpoBoanTL HA HOBOM obpasue. 3Ta nocnefoBaTenbHOCTb UCTNLITAHWIA ABMAET-
CHl NocnefoBaTenbHOCTLIO UCnbITaHuid V (cM. Tabnuyy 16), 3a CKNIOYEHWEM 3aMeHbl AaHHbIX Tabnuy 11 1 12
OaHHbIMK Tabnuy 14 1 15. NcnbiTaTenbHblA MCTOYHWK MUTAHWA MOAKNHYAT B COOTBETCTBMU C MAPKMPOBKOM
chaz Harpysku unu nonspHocCTH, rae npuMeHmMMo. [ng yctpoicTs cuctembl KAl, cnocobHeIX NponyckaTb TOK
B 0D0OUX HanpaBneHusax, UICTOYHUK NMUTaHUSA NOAKITIYAKT C BO3MOXHOCTLIO obecnevyeHnss Haunbonbllen npo-
OOMKUTENBHOCTU rOPeHns AyrM Npu KPUTUHYECKOM TOKe Harpys3ku, Kak onpegeneHo B 9.2.7.2.3.

Bpems ropeHus Ayrv Bo BpeMs Kax ol onepaunn pasMbikaHUsa He JOMKHO npeBbiwaTs 1 C.
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Tabnuua 14 — KonuyecTBO LMKIOB ONEPUPOBAHNUA, COOTBETCTBYIOLLMX KPUTUYECKOMY TOKY Harpy3aku

Kateropus HomuHaneHas MolHOCTL NpoayKTa Konn4ecTtso UuMKnos Konnyectso UMKNos
NPUMEHEHNS Ieb, A onepuvposaHus B 4ac? onepupoBaHua Npu I
l,< 315 120 100
DC-31, DC-33 315<1,=630 60 100
n DC-36 630 < I, < 2500 20 100
1,>2300 10 100

2 Ha ycMOTpeHMe M3roTOBUTENSA KOMUYECTBO LIMKIMOB ONepupoBaHnus B Yac MOXET BbiTk YBENUYEHO.
b B cnyuae knacca CB (aBTomMaTU4eCcKWe BhIKIIOHaTENK) I, nogpasymesaetcs kak /, (IEC 60947-2:2016, 4.3.3.3).

Ta6nuua 15— MNMapameTpbl UCNLITATENBHOMO TOKa ANSA AaHHLIX Tabnuusl 14

3amblkaHve 1 pazMmblkaHue
Kareropus npumeHeHusa HomuHansHb pabo4ynid Tok
! U, LIR, mc
DC-31A, DC-31B 1 1
DC-33A, DC-33B Bce aHaqeHns Ferit 1 2
DC-36A, DC-36B 1 7.5

Tabnuua 16 — lNocnenoBaTensHOCTb UCMBITAHUA V. XapaKTepuCcTMKU TOKa KPUTMYECKOW Harpy3ku B annaparte ¢ HO-
MUWHAaMNbHEIM HanpsXeHWEM NepeMeHHOro Toka

Tunel annapaTypbl 1 NOPSA0K
RS CTpyKTypHbBIN OBpasiyi NpoBEeAEHUA UCMbITAHUA
ANeMeHT
KA
OnpepeneHne KpUTUYECKOTO TOKa Harpysku 9272 A B 1
XapaKkTepucTUKN KPUTUYECKOrO TOKa Harpy3aKku 9:2.7.3 C,D 2
[MpoBepKa M30MsLUMOHHbBIX CBOWCTB 9243 C,D 3
MpoBepka hyHKUMM pazbeguHeHns? 9.2.46 C,D 4
[MpoBepka npeBbILLeHUA TeMNepaTyphbl 9244 C,D 4]

8 WeneitaHue Tpebyetcs Tonkko npu U, Bbiwe 50 B.

b A u C — 310 06pasLbl M3 KaX a0 OCHOBHOW KOHCTPYKLIMK, BblBpaHHbIe 13 Haubonee BbICOKOro 3HaYEHWA HOMM-
HanNbHOro ToKa /, W, ecni NPUMEHNUMO, UMEIDLLEH MaKCMManbHOe NPEBbILEeHNE TeMNepaTypbl.

B 1 D, ecnu npumeHumMo, — 270 06pasubl AnA NPOBEPKU MakCcUManbHOro Konndectsa kKombuHauui U, /,, HOMK-
HanbHOro HaNPSXEHUs NOCTOAHHOMO TOKA, NOAMEKALLMX UCTIBITAHWUIO.

9.2.8 NMocnepoBatensHocTb UcnbiTaHui VI. UcnbiTaHWA Ha 3NeKTPOMarHUTHYH COBMECTUMOCThb
(3MC)

9.2.8.1 Obwme nonoxeHus

Bce vcnbiTaHna Ha NOMEXO03aMUCCUMI0 U MOMEXOYCTOMHYUBOCTL SABMAIOTCA TUMOBLIMU U OOMKHbLI NPOBO-
OUTbCS NPU CTaHOAPTHbIX YCOBUAX KaK ONepupoBaHus, Tak W OKpy»Katowen cpefbl, NPUMEHAA peKoMeHJo-
BaHHbIE U3rOTOBUTENEM MPOBOAHMKK U pa3Mellas annapar B Kopryce, yKkasaHHOM M3roToBuTenem.

MpumeHsoT IEC 60947-1:2020, nogpasgen 9.4, ¢ HUXKenpuBegeHHbIMU OMNONHEHUAMU.

B npoTokone ucnbiTaHWin OTpaXKarT CBeAEHUS O CreunanbHblX Mepax, NpeanpuHuMaemMblX ns OCTu-
YKEHWS COOTBETCTBMWS YCTAHOBMEHHbIM TpeboBaHWAM, HAaNPUMep WUCMONb30BaHNEe 3KPaHUPOBAHHLIX UINW Cre-
LuManbHbix kabenen. B npoTtokone McnbiTaHUIA yKasblBAKT BCNomoratensHoe obopygoBaHue, MpMMEHSiEMOe
COBMECTHO C annaparamMu Ana COOTBETCTBUA TpeboBaHMAM K MOMEXOYCTOMYMBOCTU UMW U3NYYEHUIO MOMEX.
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VMcnbiTaTensHbIn 0Bpasel, MOXeT HaxoOuTbCA B Pa3s0OMKHYTOM MIWM 3aMKHYTOM COCTOAHWK B 32BMCUMO-
CTW OT BNWUSAHWSA Ha pe3ynbTaT UcnbiTaHus (BbibupaloT xyaowee cocTtosiHue), obpasel gomkeH pabotaTb npu
HOMWHANbLHOM HaNpPsKeHUW MUTaHUSA Uenu ynpaeneHus.

Ona komnnekTHbIX KAT Takne getanu, Kak pacuenuTenu, akceccyapsl, BcrioMoraTenbHble YCTPOWCTRA,
He oTHocsawmecs Kk KA 1 yxke UcnbiTaHHbIE COrMacHO cTaHdapTaM Ha COOTBETCTRYIOLWee u3genue, noBTop-
HbIM UCMNBITAHUAM He NOABEPratT.

9.2.8.2 NomexoycTon4MBOCTb

9.2.8.2.1 Obwwme nonoxeHuns

MpumeHstoT IEC 60947-1:2020, nognyHKT 9.4.2.1, ¢ HMKENPUBEAEHHBIMU JOMONMHEHUAMMU.

CneumanbHele TpeboeaHusa npueeneHsl B 9.2.8.2.2—9.2.8.2.8. Ecnu Bo BpeMs UCNbITAHWUIA Ha 3NEKTPO-
MarHUTHYH COBMECTUMOCTL K UCMbITyeMoMy obpa3suy NOoAKNHYaT NPOBOOHVKKM, TO 3HAYEHUE NOoMnepeyHoro
ceyeHns 1 TN NPOBOOHMKOB OOMKHbLI COOTBETCTBOBATL JOKYMEHTaLUMKU U3roTOBUTENS.

BosgencTeuMa npunaratoT KO BCEM CUMMOBbLIM MCTOYHMKAM MUTaHWA KOHTpOnnepa.

[nsa Gonee XecTkMX ycrnoBui moryT noTpeboBaTtbcsi Gonee BbICOKME YPOBHW UCMbITAHWA Ha MOMEXOY-
CTOMYMBOCTb.

9.2.8.2.2 3nekTpocTaTtMyeckue paspsagbl

MpumenstoT IEC 60947-1:2020, nognyHKT 9.4.2.2, ¢ HMXKeNpUBEAEHHBIMU JONONMHEHUAMMU.

WcnbiTaHua NpoBOAST TOMbKO Ha YacTax obopygoBaHWs, AOCTYMHbIX onepaTopy NpU HOpMarnbHOM npu-
MEHEHWN.

O6opynoBaHWe 4OMKHO COOTBETCTBOBATL KPUTEPWUIO XapakTepucTuku B, npmBegeHHomy B Tabnuue 7.

9.2.8.2.3 HaBogumMble 1 uanyvaemble NOMexu, Bbi3BaHHbLIE paanovacTOTHLIMK NONSMUY

[na vcneiTaHuin Ha NomexoycTonuuBocTe NpuMeHsitoT IEC 60947-1:2020, nognyHkT 9.4.2.4, ¢ kputepu-
em achchekTUBHOCTM A, NpMBEeAEHHbLIM B Tabnuue 7.

Onsa vcnelTaHWi Ha NOMEXOYCTOMYMBOCTL K KOHOYKTMBHBIM roMexam npumenstot IEC 60947-1:2020,
noanyHkT 9.4.2.3, c KpuTepmMemM cooTBeTCTBMSA adhheKkTUBHOCTM A, NpuBeaeHHbIM B Tabnuue 7.

9.2.8.2.4 HaHoceKyHOHbIE UMMYNbCHbIE MOMEXH

MpumenstoT IEC 60947-1:2020, nognyHKT 9.4.2.5, ¢ HMXKeNpUBEOEHHBIMU JOMONMHEHUAMMU.

McnelTaHMaM nogeepraloT BbIBOABI BCOMOraTenbHbIX Lenen U Luenen ynpaBneHus, npucoeguHsemMble
NPOBOAHWKaMKM ANUHOW Gonee 3 MeTpoB.

O6opynoBaHue JOMKHO COOTBETCTBOBATL KpUTEpUAM achdeKTUBHOCTU B, npuBegeHHbIM B Tabnuue 7.

9.2.8.2.5 CKkayky HanpsxKeHus

MpumensitoT IEC 60947-1:2020, nognyHkT 9.4.2.6.

YCTPONCTBO OOMKHO COOTBETCTBOBATL KpUTEPUHO athdpekTMBHOCTU B, npuBegeHHomy B Tabnuue 7.

9.2.8.2.6 CunoBble 4aCTOTHbIE MAarHUTHbIE NONSA

MpumenstoT IEC 60947-1:2020, nognyHKT 9.4.2.7, ¢ HWXKENPUBEAEHHBIMU JONOMHEHUAMMU.

YCTPOWMCTBO OOMKHO COOTBETCTBOBATE KpUTEpUo athdpeKTMBHOCTK A, npuBegeHHOMY B Tabnuue 7.

9.2.8.2.7 FTapMOHUKN

WcnelTaHMe Ha YCTOMYMBOCTb K FapMOHMKaM HanpshkeHusl OOMMKHO COOTBEeTCTBOBaThk TpeboBaHMAM
IEC 61000-4-13:2002, IEC 61000-4-13:2002/ AMD1:2009, IEC 61000-4-13:2002/AMD2:2015 knacca 3 ¢ kpu-
TepueM 3 HeKTUBHOCTU A, onpedeneHHsIM B Tabnuue 7 ansg paboTel CUNOBLIX LIENer 1 Lenei ynpasneHuns,
W C KpUTEPUEM XapaKTepucTukn B ana apyrmx yHKUMA.

9.2.8.2.8 lNpoeanb! HANpsXXeHWa U KpaTKoBpeMeHHbIe NepepbiBbl

MpumeHstoT IEC 60947-1:2020, nognyHkT 9.4.2.8 1 Tabnuua 23, ¢ kputepuem adpcpexkTuBHocTu C, onpe-
AeneHHbIM B Tabnuue 7, 3a UCKMIDYeHneM OQHOro UMKna, ONs KOTOPOro NpMMEeHST KpuTepun a3 ekTUBHO-
¢t B no tabnuue 7.

9.2.8.2.9 PabotocnocobHOCTb McNbITaTeENbHOro obpasua npu NpoBeaeHWM UCMbITAHUA W NOocne ero
OKOHYaHus

Ecnu nHoe He ykaszaHOo B COOTBETCTBYIOLWMX NOAMNYHKTaX, NOCNE BbINONIHEHWUS UCMbITAHUW CriedyeT npo-
BepATb Npeaensl cpabaTtbiBaHWs B COOTBETCTBMK ¢ 9.2.3.3.

9.2.8.3 MNomexoamuccus

9.2.8.3.1 ObLwmre nonoxeHms

[na obopynoBaHws, NpegHa3HAYeHHOro ANSA NMPUMEHEHWS B YCMNOBUAX OKpyXKawLen cpeabl A, notpe-
butens gomkeH BbiTh NpeaynpexaeH (Hanpumep, B U30aHHOW U3roToBMUTENeM nybnuyHol nutepaType, B KO-
TOPOW yKasbiBaeTcs, YTO MCNofb30oBaHWe 3Toro obopyaoBaHMsA B YCIOBKMSIX OKpyXatowen cpefbl B moxeT
Bbi3BaTb paguvonomexun. B TakoMm cnyvae noTpebuTento pekoMeHZoBaHO MPWHATH OOMNOMHWUTENbHbIE Npeg-
ynpeguvTeribHble Mepbl.
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9.2.8.3.2 VcnbiTaHWA Ha KOHAYKTMBHbIE PAaW0YacTOTHbIE 3NeKTPOMarHMTHbIE NoMexu

OnucaHue ncnbiTaHWs, MeToaMKa U UCTMbITaTeNbHas ycTaHoBKa npuBefdeHbl B pa3gene 7 CISPR 11:2015
1 CISPR 11:2015/AMD1:2016.

Mpw NnpoBefeHUW UcMbITaHUA 0bopyaoOBaHMe He OOMKHO MPeBLILLAThL YPOBHM, YKasaHHble B CISPR 11
ana obopynoBaHua knacca B, rpynna 1, unu ansa obopyaoBaHus knacca A, rpynna 1, 4to npMMeHnmMo.

9.2.8.3.3 VcnbiTaHusa Ha Many4aeMble pagnoYacTOTHbIE AMEeKTPOMarHUTHbIE MOMEXHN

OnwucaHue ucnblTaHWs, METOAMKA U UCMbITaTeNbHAs yCTaHOBKa npuBedeHbl B pasgene 7 CISPR 11:2015
u CISPR 11:2015/AMD1:2016.

Mpw ucnbiTaHMM 0BopydOBaHWE He OOMKHO MPEeBbLIWATL YPOBHM, ykazaHHble B CISPR 11 ana obopy-
JoBaHusa Knacca B, rpynna 1, unu ana obopynoeaHus knacca A, rpynna 1 B 3aBMCUMMOCTY OT TOTO, YTO Npu-
MEHWMMO.

9.3 Npuemo-coaToYHbIe UCTIbLITAHUA

MpumensoT IEC 60947-1:2020, nyHkt 9.1.3.

Mpuemo-caatouHslie ncneiTaHusa (MCW) npoeoasT Ha Hoeo KAT 1 cocToaT:

a) M3 MpOoBEPKM MexXxaHU3Ma OMepuMpOoBaHKS, Kak ykazaHo B 9.2.3.2.1, 33 UCKNOYEHNEM TOrO, YTO MCMbI-
TaHwe NpPoBoAAT NPU MUHMMAarbHOM npedene HanpsXeHWs, yKasaHHOM U3roTOBUTENeM;

b) npoBepku BGNOKMPOBKK, Kak ykazaHo B 9.2.3.2.2, C HMXENpUBEAEHHbIMN JONONHEHUAMMU:

- MCMbITAHWA, ONMCaHHbIe B nepeducnenun c¢) 9.2.3.2.2.2 n nepedncrneHuun a), 2) 9.2.3.2.2.3, He npo-
BOOAT,

- WCMbITaHWe, onucaHHoe B 9.2.3.2.2.3, NnpoBogAT Npu NOAKITHYEHUM UCTOYHWMKA(OB) NMTAHUA 3MeKTpu-
yecKon BNOKMPOBKKU € NOBBIM HANpsKeHWeM B pabounx npegenax, YCTaHOBMEHHbIX U3rOTOBUTENEM;

c) nposepkn gna KAAI opraHoB ynpaeneHus u MNOcnedoBaTellbHOCTW Onepauui, Kak ykasaHo B
9.2.3.3.2, co crnegywowmMm AONONHEHWEM: UCMbITaTENbHAA cxemMa AOoMKHa COOTBETCTBOBAThL NPUBEAESHHON Ha
pPUCYHKe 2, 3a UCKIIOYEHUEM TOrO, YTO MOAKMNIOYEHWe NMTaHWa OT MCTOYHKMKOB | 1 || gonyckaeTca nogasaTh OT
0AHOro 0bLLEero MCTOYHKKA.

I puMevYyaHne — Ecnn nctouHuk | n nctodHuk nony4eHbl OT OQHOTO 0o6LUero UCToOMHKUKA, BO BpemMs UCNbITaHWA
AO0nNyCKaeTCA NpUMeEHEeHe OONONTHUTENBbHbIX nepeKmoaneneﬁ Ana UMUTauymn Hannmdma Un1 OTCYTCTBMA HAaNpAXeHUA Ha
KaXXJO0M MCTOYHUKE]

d) nNpoBepkM OM3NEKTPUYeCKUX CBOMCTB M3onsauum B cootTBeTcTBMK ¢ IEC 60947-1:2020, 9.3.3.4.2. [o-
nyckaetcs KOMOMHUPOBaHHOE UcnbiTaHue B cooTBeTcTBUM ¢ IEC 60947-1:2020, nyHkT 9.3.3.4.2. MNMpw npoBe-
OEeHWM UCMbITaHUIA ONANEKTPUHECKMX CBOMCTB M30MAUnK Ha npoboi Mexay KaabiM NOKCOoM CUITOBON Len#u
WCTOYHUKOB Lienn ynpaeneHus JONYyCKaeTCa OTKMHUYUTD.

Ons KAl noctaBnseMbix 3aKasunky B pa3obpaHHOM BUAe Uny 4actTuyHo cobpaHHOM, ecriv HEKOTOpbIe
M3 BbILLEYKa3aHHbIX TUMOBbIX UCMLITAHWIA MOTyT BbiTh NPOBeAEeHbl TOMNBKO MOCNe OKOHYaTenbLHoW cbopku, 13-
roTOBUTENb AOMKEH NPefoCTaBUTbh MHCTPYKL MW O TOM, Kakue UCNbITaHWUs WU KakK cnefyeT Ux NpoBoauTb.
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WCTOMHUMKW NATAHWA CTOUHUKW NUTaHKUS

OCHOBHON PesepeHbIA N OCHOBHOM PesepBHblid N

|

B 3 } B z F4 ¥4
Z z z
a) KoHurypauunsa ¢ AByMS OAHOMNO3WMLMOHHBIMMK b) KoHdurypauus ¢ gByXNo3vULMOHHBIM
nepekniyaTensmMmu nepeknoyaTenem

F — nnasknid anemMeHT; Z — UcneiTaTenbHan Harpyaka; R — TOKoorpaHW4MBalLlee CONnpoTUBeHNe aBapuiiHOro ToKa

MpumeyvaHue 1— NpUBeAEHHEIE BbILIE NPUHUUMNWANBHBIE CXEMbl OTPAXAIOT ANEKTPUYECKUE YCIIOBWSA, HO He
MOMHOCTBIO OTPaXalT MeXaHUYeckue.
MpumeuvaHne 2— CoeanHeHua — no IEC 60947-1:2020, nognyHkT 9.3.3.5.2.

PucyHok 2 — WMcnbiTaTtensHas cxema Ans nogkioyeHns K MICTOYHMKaM nuTaHms | v

WeTOuHMK nuTaHuA McTouHuK NUTaHKuA
N
F F
l ___'kg___'%__:x’ R | ___'kg___'%,_____ ' Ry
L ) I_ q
z z Z z 4
a) KAI c Tpemsa nontocamu b) KAl ¢ geyma nontocamu

F — nnaskui anemeHT; Z — UCMbITaTenbHasa Harpyska, R — TOKoorpaHi4mMBarLlee ConpoTUBIIEHe aBapUIHOrO ToKa
MpumeyvyaHune 1—TlpuBeOeHHbIE BhILE MPUHLMMMASNBHBIE CXEMbI OTPaKaOT 3NEKTPUYECKUE M MEXaHUYECKNE
YCINOBWSA, HO NOCneaHne B HEMOMHOM obbeme.
Mpumeuvanune 2— CoeamHeHua — no IEC 60947-1:2020, nognyHkT 9.3.3.5.2.

PucyHok 3 — McnbiTatensHas uenb 4518 NpoBepKU BKMKYaOLWEeN 1 OTKMHYarLWen cnocobHocTen
41

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 48 / 55

CTpanuua nokymeHTa - https://GostExpert.ru/gost/gost-60947-6-1-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=69132
https://gostexpert.ru/gost/gost-60947-6-1-2024?utm_source=pdf&utm_medium=69132&utm_term=page

FOCT IEC 60947-6-1—2024

9.4 NcnbiTaHWe Ha CTOMKOCTL K BO3AEMCTBUIO OKPYXalLwwel cpedbl

Ons npoeegeHns ucneitaHnia npumensioT IEC 60947-1:2020, npunoxeHue Q, ¢ HMXKenpuBeOgeHHbIMU
OONONHEHUAMM.

Bo Bpemsi nocnegoBateneHOCTEN UCTbITaHKWiA B cooTBeTcTBMM ¢ IEC 60947-1:2020, Tabnuua Q.1, Tpeby-
eTcsl OKOHYaTenbHas NpoBepKa sKcnnyaTaunoHHbIX XapakTepucTuk. Ee nposogaT nyTeM BbINOMHEHWA WUCTbI-
TaHWW, yKasaHHbIX B nogpasgerne 9.3, 3a UCKMYeHUeM UCNbITaHWM Ha AU3NeKTpUYecKne CBOMCTBA U30NALUK,
KOTOPbIE BXOAAT B NEepeYeHb UCnbiTaHui, npueegeHHbld B IEC 60947-1:2020, tabnuuya Q.1.

McnbiTaHua Ha BMOpauMi NPOBOAAT Ha annapaType BO BCEX KOMMYTaLMOHHbIX nonoxeHuax KAl c
Lenbi NPOBEPKW XapaKTepUCTUKN CUMOBOrO M BCMOMOraTerbHbIX KOHTAKTOB, NPW NbbLIX 3HAYEHMSAX ToKa U
HanpsikeHua. Bo Bpems UCNbITaHWM He OOMYycKaeTCa U3MEeHEeHUsT NOMNOXeHUsA CUMNOBOro WU BCNOMOraTenbHbIX
KOHTaKTOB.

WcnbiTaHne annapatypbl Ha yoap NPOBOASIT BO BCEX MOMOXEHUSIX.

[Ons npoBegeHWa Opyrvx WCNbITAHWA YCNOBWUS OOMKHbI COOTBETCTBOBAaThL TpeboBaHmam IEC 60947-
3:2020 gons knacca PC, IEC 60947-2:2016 (8.5) gna knacca CB unwn IEC 60947-4-1:2018 (9.1.5.2) ansa
knacca CC co cnegyllwWnmmn JONONMHEHNAMM:

- Ons UCNbITaHWWA NPU HU3KUX TemnepaTtypax yCTPOWCTBO NepeBoddaT B nosvuumio | B TedeHwe nepuoga
oxnaxgeHus. 3aTemM OHO OOMXKHO ObITL NepeBegeHo B no3uuuto |l B TeyeHne nocnegHero yaca;

- AN UCNbITAHUA HAarpeBoOM BO BIAXHOW cpefe HeobXoAUMO BLINOMHUTL NATH LUKMOB ONepupoBaHna B
TeYeHWe NepBbiX 2 4 NepBOro TENMIOBOrO NepUMoaa 1 B Te4eHe NocnegHux 2 4 BTOporo TennoBoro nepuoaa;

- ONA UCMbITAHWA Ha BO3OENCTBUE CYXOro Tenna annapartypa OofbkHa HaxoguTbea nubo B noauuum |,
nubo B nosvummn |l B TeyeHne nepuoga nogroToBKA K YCrOBUAM UcnbiTaHui (npumensioT 5.3.3 IEC 60068-2-
2:2007).

C cornacus M3roToBUTENs NPoAoMmKUTENBHOCTL NEPUOOB BOCCTAHOBNEHMS MOXKET ObiTh COKpaLleHa.

MNMocne npoBegeHWs UCNBITAHWS B CONEBOM TyMaHe AoMnycKaeTca NpoMbIBaHWE yCTPOWCTBa Mo cornaco-
BaHWIO C U3rOTOBUTENEM.
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MpunoxeHune A
(obsAzaTensHoe)

MpuceBoeHue KaTeropnﬁ npMMeHeHWA NO pe3ynbTratam UCNbLITAaHUN

KA, npolueaLien UCNbITAHWUA HA O4HY KATEropuio NpUMeHeHUs unu nobyto kombuHauuio napaMeTpoB (HanpuMmep,
npu MakcUMManbHbIX 3Ha4eHUAX paboyero HaNpPSHKeHWs W Toka W T. A4.), fgonyckaetcs 6e3 OononHUTENBHbBIX WCNbITaHWNA
NPUCBOUTL OpPYrve KaTeropvv NpUMEHEHUs NpW YCNoBKKW, YTO TpeBOoBaHUSA K MCNbITaTENbHLIM TOKaM, HanNpsKeHuo, Koad-
duLMeHTaM MOLLHOCTM UK NOCTOAHHOW BPEMEHM, a TaKKe K KONMYECTBY LMKIOB cpabaTbiBaHUs, BPEMEHMW BKIHOYEHWSA
W OTKITIOYEHWUSA W UCTIBITATENBHON LLENW ONA 3TUX KaTeropuil MPUMEHEHNUs He ABMAKTCA Bonee XeCcTKUMKU, YeM Te, NP Ko-
Topbix KAl nogBepranu ucnbiTaHUaM paHee, a NPeBLILIEHVE TEMMNEPATYPLI MPOBEPSANM NMpY TOKE HE HUKe HaubonbLiero
YCTaHOBIEHHOrO HOMWUHAMBLHOrO paboyero Toka.

Hanpumep, KA, ucnslTaHHOW Ha KaTeropuio npumeHeHua AC-35A, gonyckaeTcs NPUCBOEHWE KaTeropumn npumeHe-
Hua AC-31A npu ycnosuu, yto /., ana AC-31A He npesbiwaet 2/, ana AC-35A npu oanHakoBOM HOMUHANLHOM paboyem
HanpspKeHUK.

KAl karteropuin npumeHenua DC-33A, DC-33B cuutaloT cnocoBHLIMW KOMMYTUPOBaTE LENW Harpy3okK, oTnvyalo-
LLMXCA OT TEX, MPU KOTOPbIX WX UCNbITBIBANW, NPU YCNOBUK, YTO:

- 3HAYEHUA HANPSKEHWUA W TOKA HE NMPEBLILIAOT 3aAaHHbIX 3Ha4YeHun U, n 1 ;

- 3Heprva J, HakonneHHas B hakTUHECKOW HArpyske, He NPEeBbILIAET UMW PaBHA 3HEPTUA J,, HAKOMMEHHOW B Ha-
rpy3ke, Npu KoTopou ucneiTaHue atux KAl npoeogmnu.

3HayeHWe 3HepPruK, HaKOMMEHHOW B LIENN, HUKENPUBEAEHHOE.

Kateropus npumeHeHusa HakonneHHasa aHeprus J,

DC-33An DC-33B 0,005-U -1,

3HadeHve noctosHHon 0,005 BelYMcnAT No dopmMyne

1
Jo = E L2,

roe nocTossHHAA BPEMEHMW 3aMeHeHa Ha 25103¢c, U= Unl=41,.
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FOCT IEC 60947-6-1—2024

MpunoxeHune B
(cnpaBo4Hoe)

Bonpochl, nognexaiwue cornacoBaHUIio Mexay U3roToBUTeNem
M noTpebutenem

MpumedvyaHune — [1nNg Lenei HACTOALLEID NPUITOXKEHNUSA:

- TEPMWH «COrMacoBaHMe» MCMOMb30BaH B LUMPOKOM CMbICNE 3HAYeHWA (Hanpumep, UHdopMauurs, NpeacTasneH-
Has B KaTanore Npou3BoavTensl, ABnsieTca (OPMOI COrnacoBaHma);

- TEPMUH «NoTpebuTenb» BKNKOYAET B cebs Takke ucnbiTatensHble naboparopun.

MpumensatoT IEC 60947-1:2020, npunoxeHue J, K pasgenam v nyHKTam HacTOALLEro cTaHgapTa ¢ HUXenpvBeaeH-
HBIMM JOMONTHEHUAMM.

CTpYKTYPHbIA anemeHT MpumMepsbl, nognexalime 4ONONHUTENBHOMY COMMacoBaHWIo

Tabnuua 6 WcnbiTaTenbHblA TOK NpY HOMUHaNLHOM paboyem Toke Bonee 1300 A
Tabnuup! 8, 9 BrinonHeHve Bcex LMKIOB UCMNBITAHUIA Ha ogHoM obpasue (C cornacusa M3roToBUTENS:)
Tabnwuup! 10, 111 12 CoKkpalleHvne ANWMTenbHOCTW LUMKNOB ONepuMpoBaHMA MpU UCMbITAHWAX Ha BKKOYalo-
LYK W OTKNKYaKLYK cnocobHOCTM U Ha paboTocnocobHOCTE (NpK COrMacoBaHMKU C

W3roTOBUTENEM)
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MpunoxeHne OA
(cnpaBo4Hoe)

CBefeHUs 0 COOTBETCTBUM CChINMOYHLIX MeXayHapoAaHbIX CTaHOApPTOB
MeXrocyaapcTtBeHHbIM CTaHOapTam

Tabnuua OA.1

O603Ha4eHne CobII04HOMO CreneHb O6o3HaveHne U HaMMEHOBaHWEe COOTBETCTBYIOLLEND MEXIOCYAAaPCTBEHHOIO
MeXayHapOo[HOro cTaHgapTa COOTBETCTBUS cTaHpapTa
IEC 60068-2-2:2007 — = 1)
IEC 60417 —_ *
IEC 60715:2017 IDT [OCT IEC 60715—2021 «Annapatypa pacnpegeneHua U ynpaeneHus

HW3KOBOINLTHAA. YCTAHOBKA W KPENIEHWE Ha HANPaBNaoLLMX ANeKTpu-
YeCcKUX annapaToB B YCTPOMCTBaX pacnpefdeneHust U ynpaeneHus»

IEC 60812 — % 2)

IEC 60947 (BCe yacTu) IDT FOCT IEC 60947 «AnnapaTtypa pacnpefeneHua W ynpaBneHus HU3-
KOBOMNBTHasA»

IEC 60947-1:2020 — * 3)

IEC 60947-2:2016 IDT [OCT IEC 60947-2—2021 «Annapatypa pacnpegeneHus 1 ynpaene-

HWSA HWM3KOBOMLTHaA. YacTb 2. ABTOMaTMYEcKMe BhIKNIoYaTenu»

IEC 60947-3:2020 IDT [OCT IEC 60947-3—2022 «Annapatypa pacnpegerneHus u ynpasene-
HUs HU3KoBONbTHAaSA. YacTe 3. Beikniouatenu, pasbeauHUTENN, BLIKMIO-
yaTenu-pasbeqMHUTENU U X KOMBUHaAUWKM C MpedoxXpaHuTENaMn»

IEC 60947-4-1:2018 IDT FOCT IEC 60947-4-1—2021 «AnnapaTypa pacnpegeneHusa 1 ynpae-
NeHMs HM3KoBoMbTHasA. Yacte 4-1. KoHTakTopbl 1 nyckaTenu. Jnek-
TPOMEXaHWYECKME KOHTAKTOPbI U MycKaTenus

IEC 61000-4-13:2002 MOD OCT 30804.4.13—2013 (IEC 61000-4-13:2002) «CoBMeCTUMOCTb
TEXHWYECKUX CPEOCTB 3NEKTPOMAarHuTHas. YCTOWHMMBOCTb K MCKaKe-
HUSM CMHYCOMOAMNbLHOCTU HanpsbkeHWs SMEKTPOMUTAHUS, BKMYas
nepenady CUrHanoe rno anekTpu4eckum cetam. TpeboeaHMa M MeToObl
MCMbITAHUA»

CISPR 11:2015 IDT FOCT CISPR 11—2017 «3nekTpoMarHuTHas coBMecTuMocTb. OBopy-
[0BaHue NpoMbILLNIEHHOE, Hay4YHOE U MedWUMHCKOe. XapaKkTepucTrKki
paguo4acToTHeIX NoMex. Hopmel n MeTodbl UGNbITaHUIA»

* COOTBETCTBYIOLLMIA MEXIOCYAapCTBEHHBIN CTaHAapT OTCYTCTBYET. 1o ero NpUHATHA PeKOMeHAYyeTCs NCNomnb30-
BaTb NepeBoj Ha PYCCKUIA A3bIK 4aHHOTO MeayHapoaHoro ctaHgapTa.

M punmMmevYyaHne — B HacTosiwen Tabnuue Mcnonb3oBaHsbl cnegywline ycnoBHble 0603HaYeHNsa CcTeneHu co-
OTBETCTBMA CTaHOAPTOB:

- IDT — ngeHTu4HbIE CTaHAapThI;
- MOD — mogndruMpOoBaHHbIR CTaH4apT.

1) B Poccuiickoit ®epepauun aeicteyer TOCT P M3K 60068-2-2—2009 «McnbiTaHua Ha BO3OECTBUE BHELIHMX
daxTopoe. YacTe 2-2. MicnbiTaHus. McneiTanue B: Cyxoe Tenno».

2) B Poccuiickoit enepauuu geiicteyet MOCT P 27.303—2021 (MAK 60812:2018) «HagexHocTb B TeXHWKe. AHa-
143 BUOOB W NOCNENCTBUIA OTKA30BY.

3) B Poccuiickoii Gepepauun geiicteyet TOCT IEC 60947-1—2017 «AnnapaTypa pacnpefeneHns U yrnpasBneHns
Hu3koBomnbTHasd. YacTte 1. Obuwme npasuna».
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IEC 60079 (all parts)
IEC 60364-1:2005

IEC 60364-5-56

IEC 60947-5-1

IEC 60947-6-2

IEC 61439 (all parts)

IEC 62443 (all parts)

IEC TR 63054

IEC TS 63058

IEC TR 63201

IEC TS 63208

CSA-C22.2

No.60947-4-1-14

UL 60947-4-1

46

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru
CTpanuua nokymeHTa - https://GostExpert.ru/gost/gost-60947-6-1-2024

Bubnuorpadun

Explosive atmospheres (BapbiBoonacHble cpefb!)

Low-voltage electrical installations — Part 1: Fundamental principles, assessment of general
characteristics, definitions (3nekTpuyeckne HU3KOBOMNLTHLIE YCTAHOBKY 3aaHui. YacTe 1. OcHoB-
Hbl€ MPVHLMNbI, OLUeHKa 0BLMX XapaKTepucTUK, ONpeaeneHuns)

Low-voltage electrical installations — Part 5-56: Selection and erection of electrical equipment —
Safety services (OnekTpnyeckue ycTaHOBKW 3gaHuin. YacTe 5-56. Beibop 1M yCcTaHOBKa 3NeKTpo-
obopynosaHua. Yenyru no obecnevyeHunio besonacHocTh)

Low-voltage switchgear and controlgear — Part 5-1: Control circuit devices and switching ele-
ments — Electromechanical control circuit devices (Annapatypa pacnpegeneHus u ynpasene-
HWSA HW3KoBOMbLTHas. YacTb 5-1. AnnapaTel M KOMMYTaUWOHHbBIE 3NEeMeHThl Lenein ynpaeneHus.
OnekTpoMexaHU4eckne yCTPONCTBa Lenen ynpaBneHns)

Low-voltage switchgear and controlgear — Part 6-2: Multiple function equipment — Control and
protective switching devices (or equipment) (CPS) [AnnapaTypa pacnpefeneHus 1 ynpasneHus
HU3KoBomnbTHasA. YacTte 6-2. ObopynoBaHue MHorogyHkUMoHaNsHoe. KoMMyTauMoHHBIE YCTPOWR-
cTBa (Mnv obopygoBaHue) ynpaBneHus 1 3aLuThbl]

Low-voltage switchgear and controlgear assemblies (YcTpoiAcTBa KOMMMEKTHbIE HU3KOBOMbLTHBIE
pacnpegeneHns 1 ynpaeneHus)

Industrial communication networks — Network and system security (CeTu KOMMYHUKaUMOHHLIE
NpoOu3BOACTBEHHbIE. BezonacHocTe ceT U cucTem)

Low-voltage switchgear and controlgear — Fire risk analysis and risk reduction measures (Anna-
patypa pacnpefeneHus v ynpasneHus HU3KOBOMbTHasA. AHaNM3 pUCKOB BO3HWMKHOBEHWS Noxapa
¥ MEPbI MO CHWKEHWID pycKa)

Environmental aspects for low-voltage switchgear and controlgear and their assemblies (Anna-
paTypa pacnpegeneHuns 1 ynpasneHus 1 Nx KOMMNeKTHbIe YCTPOMCTBa HM3KOBOMNLTHbIE. 3KOMOo-
rM4eckne acnekTbl)

Low-voltage switchgear and controlgear — Guidance for the development of embedded soft-
ware (AnnapaTtypa pacnpeneneHuns v ynpasneHus HU3koeonsTHasa. PykoBogcTeo no paspaboTke
BCTPOEHHOIO nporpammHoro obecneyeHust)

Low-voltage switchgear and controlgear — Security aspects (AnnapaTypa pacnpefeneHus 1
yNpaeneHns HU3KoBoMLTHasA. AcrnekTsl BezonacHocTy)

Low-voltage switchgear and controlgear — Part 4-1: Contactors and motor-starters — Electro-
mechanical contactors and motor-starters (Annapatypa pacnpegeneHnss 1 ynpasneHnsa HMU3Ko-
BONbTHadA. YacTb 4-1. KOHTaKTOpbl U NyckaTenu. SNeKkTpoMexaHW4eckne KOHTaKTopLl U nyckaTe-
nn)

Low-voltage switchgear and controlgear — Part 4-1: Contactors and motor-starters — Electro-
mechanical contactors and motor-starters (Annapatypa pacnpegeneHus 1 ynpaeneHuss HU3Ko-
BONbTHasA. YacTb 4-1. KoHTaKTOpbl U NyckaTenu. SNekTpoMexaHW4eckne KOHTakTopkl U nyckaTe-
nm)
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YOK 621.316.543.2:006.354 MKC 29.240.30 IDT

Kntoyeskie cnoea: annapartypa KOMMYyTaluWMOHHaA, NepekKknnYeHne asToMmaTtu4eckoe, nepekrninyYeHne pyy4yHoe
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