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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 MepeBoda Ha PYCCKWIA A3bIK aHIMoOA3bI4HOW BEpPCUWM CTaHgapTa, yKasaHHoro
B NyHKTE 5

2 BHECEH ®epgepanbHbIM areHTCTBOM MO TEXHUYECKOMY PETrYNMPOBaHUIO U METPONOrK

3 NMPUHAT MexrocyoapcTBeHHLIM COBETOM MO CTaHA4apTu3auuum, MeTponorum u cepTudurkaumm
(npotokon ot 31 nona 2024 r. Ne 175-)

3a NMPUHATKE NporosiocoBanu:

KpaTkoe HaumeHoBaHue CTpaHsi Kog crpatsl CoKpalleHHOE HaMMEHOBAHUE HALMOHANBHOro opraHa
no MK (MCO 3166) 004—97 no MK (MCO 3166) 004—97 no craHpapTuaaunm
ApmMeHuns AM 3A0 «HauwoHanbeHbIM OpraH Mo craHgapTv3auuu u
meTponorumy» Pecnybnuku ApmeHua
Benapycb BY locctanpapt Pecnybnuku benapyck
Kvpruznsa KG Kblprelactangapt
Poccus RU Poccrangapt
Y3bekucTaH uz Y3beKcKoe areHTCTBO MO TEXHUYECKOMY peryrnipoBaHuI0

4 TMpukasom PegepanbHOro areHTCTBa Mo TEXHWYECKOMY PErynvpoBaHWio U meTpornorm oT 18 ceH-
Ta0ps 2024 . Ne 1249-cT mexrocygapcTBeHHbin ctaHgapT FOCT IEC 60947-4-3—2024 BBegeH B gelcTBue
B Ka4ecTBe HauMoHanbHoro ctaHgapta Poccunckon ®egepaunm ¢ 1 niwoHsa 2025 1. ¢ npaBomM AOCPOYHOIO nNpu-
MeHeHus

5 HacToawwni cTaHAapT naeHTMYeH MexagyHapogHomy ctaHgapty IEC 60947-4-3:2020 «Annapatypa
pacnpegeneHus U ynpaerneHusi HU3KoBombTHas. YacTe 4-3. KoHTakTOpbl U NyckaTenu anekTpodsuraTenew.
MonynpoBOgHWKOBbLIE KOHTPOMMEPbl U KOHTAKTOPbl NEPEMEHHOro ToKa A5 HarpysoK, OTIIMYHbIX OT Harpy3ok
asuratenen» («Low-voltage switchgear and controlgear — Part 4-3: Contactors and motor-starters — Semi-
conductor controllers and semiconductor contactors for non-motor loads», IDT).

MexgyHapoaHell cTaHgapT paspabortadH nogkomuTeToMm 121A «HWM3KOBONMBTHOE KOMMYTaLMOHHOE
W pacnpegenuTensHoe obopygoBaHue» TexHudeckoro komuTteta 121 «KomMyTauuMoHHas annapartypa M
annapartypa ynpaeneHus W ux cOOpKWM ANS HU3KOro HanpskeHus» MexayHapogHOW aneKkTpoTeXHUYeCcKoW
komuccum (IEC).

Mpy NpMMEHeHWM HaCTOSILLEro cTaHgapTa PeKOMeHAYyeTCA UCMOoMNb30BaTh BMECTO CCbINMOYHbIX MEXOy-
HapoAHbIX CTAaH4APTOB COOTBETCTBYIOLLUME UM MEXIOCYOApPCTBEHHbIE CTaHAapThbl, CBEAEHWS O KOTOPbIX Mpu-
BeOeHbl B AONONHUTENbLHOM NpunoxeHun JA

6 B3SAMEH MOCT IEC 60947-4-3—2017
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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 crniyyae nepecMompa, U3MEHEHUS UnU OmMMEHbI Hacmosiuje2o cmaHdapma coomeemcmeyroLyas
uHpopmayus 6ydem onybrnukosaHa Ha ohuyuanbsHoM uHmepHem-catme MexeaocydapcmeeHHo20 cogema
rno cmarndapmu3ayuu, Memponoauu u cepmudghukayuu e kamanoze «MexaocydapcmeeHHbie crmaHdapmabi»

© IEC, 2020
©® Odopmnenune. ®IBY «AHCTUTYT cTaHgapTulauumn», 2024

B Poccuiickon ®eaepalmm HAacTOALWMA CTAHAAPT HE MOXKET ObiTh MOMHOCTLIO UMK
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

HacTosiumit ctaHaapT pacnpocTpaHseTcs Ha KOHTPOMMepbl M KOHTaKTOpbl ANs HeaBUraTenbHbIX Ha-
rPY30K B Lenax NepeMeHHOro Toka, MpegHasHauveHHble AN BEIMONHEeHUs! 3NeKTPUYecKUX onepauui nytem
W3MEHeHWs1 COCTOSIHUS AMeKTPUYECcKUX Lienei NepeMeHHOro Toka Mexxay BKMIOYeHHbIM U OTKoHeHHbIM. Kak
KOHTpOMMepbl OHK MOTYT MPUMEHSTHCA ANA YMEeHbLUEHWS aMMnNUTYAbl 4EACTBYIOLEr0 HaNpsKeHUs nepemMeH-
HOro TOKa Ha BbIBOAAX HArpy3ku Mo OTHOLUEHWHD K MPUMAOXEHHOMY HaMpPsDKEeHWI0 ANUTENbHO UMW B TeYeHue
3a[aHHOro Nepuona BpeMeHU. 3HaueHue nonynepvoga opMbl BOINHbLI TePeMEHHOro TOKa 0CTaeTcsl HeU3MeH-
HEIM MO OTHOLLUEHWHO K NPUMOXEHHOMY HanpsikeHuo. Kak KOHTakTopbl OHW BBIMOMHAT Te Xe yHKUWKU, YTO
U MEXaHUYeCcKUe KOHTAKTOPEI, HO B KAYeCTBE KOMMYTUPYIOLLUX 3MEMEHTOB UCMOMNL3YT OOHO UMK HECKOMBLKO
NonynpoBOAHUKOBLIX KOMMYTALMOHHBLIX YCTPOWCTB B MOMNIOCaX rMaBHbIX Lenen.

3TK ycTpoicTBa MOTYT ObITh OOHO- UMK MHOrONOMOCHbIMK (cM. 3.5.1 IEC 60947-1—2017). HacToawmi
CTaH4apT pacnpocTpaHseTca Ha cobpaHHblie YCTPOWCTBA, BKMToYakLLme Bce HeobxooMmble BbIBOALI U TENIOo-
OTBOASALLME 3MIEMEHTLI. YCTPONCTBa MOryT BbITh OCHALLEHbI UMW HE OCHALLEHEl TENNOOTBOAAMY MO COrMaco-
BaHwWio ¢ notpebutenem. B nHdopmaumm, npeaocTaBnaeMoi U3roTOBUTENeM, MOTYT COOEPKAThCA PeKOMEH-
Jauuuv no Bbibopy TeNNOOTBOAOB, HOPME M MOHTAXY UX HA YCTPOWUCTBAX.

VI
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Monpaeka k FOCT IEC 60947-4-3—2024 Annapatypa pacnpegeneHuUa U ynpaBneHusi HU3KOBONLTHas.
Yacte 4-3. KoHTakTOpbl M nyckaTenu 3anektpogBuratenei. MNonynpoBoAHWKOBbLIE KOHTpONMepbl M
KOHTaKTOpPbl NepeMeHHOTro ToKa A4Sl Harpy3o0K, OTNIMYHBLIX OT Harpy3oK ABuUrarenemn

B kakom mecTte HanevataHo LomnxHo BbiTb

MNpeaucnosue. Tabnuua —

TagKukncTaH | TJ Tagwukctangapt
cornacoBaHusa

(MYC Ne 2 2025 1)
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M E X I OCVYOAUPTC CTUBTETHHUB # C TAHAOAUPT

AMMNAPATYPA PACMNPEOENEHWUA U YNIPABNEHWUA HU3KOBONBTHAA
YacTtbe 4-3

KoHTakTOopb! 1 nyckatenu 3nepro,quraTeneﬁ.
nOﬂyl‘[pOBO,D,HHKOBbIe KOHTponnepbl U KOHTAKTOPbI NepeMeHHOro ToOKa OnA Harpy3ok,
OTAUYHLIX OT HArpy3oK aBuratenen

Low-voltage switchgear and controlgear. Part 4-3. Contactors and motor-starters. Semiconductor controllers and
semiconductor contactors for non-motor loads

Oarta BeegeHna — 2025—06—01
C NpPaBOM JOCPOYHOr0 NPUMEHeHUA

1 O6bnacTb NnpumMeHeHunA

HacTtoAwmi ctaHgapT pacnpocTpaHAeTcs Ha NoNynpoBOOHUKOBbIE KOHTPOMNNEpPkl M KOHTaKTOPbI ANs He-
ABUratenbHOM Harpy3kn, NpegHaszHa4yeHHble ANA NogKNYeHs K LensamM, HOMUHaNbHOe HanpsXeHWe KOTopbIX
He npeBblwaeT 1000 B nepemeHHoro Toka.

B HacToflwemM cTaHgapTe paccMaTpuBaeTcsl MCMonb30BaHWe KOHTPOMNNEPOR U KOHTAaKTOPOB:

- ANS onepaunii N3MEHEHUS COCTOSTHUA 3NEeKTPUYECKMX Lenei NepeMeHHOro Toka Mexay BKIMoYeHHbIM
M OTKITHOYEHHbLIM COCTOSHUSMMU;

- ¢ 06X0QHbIMW KOMMYTaLMOHHBIMW YCTPOWCTBAMMW UMK 6e3 HUX;

- B KA4ecTBe perynstopa Ans yMeHbLeHUs amnnuTyabl CpeAHeKBaapaTuYHOro HanpsKeHns nepemeH-
HOTO TOKa.

HacTtoawmn ctaHgapT He pacnpocTpaHseTcs:

- Ha aneKkTpoMexaHudeckue koHTakTopsl (cMm. IEC 60947-4-1);

- YCTPOWCTBO 3aLUMUThl OT KOPOTKOro 3aMblKaHWs, CBA3aHHOE ¢ NONyNpPOBOAHWMKOBEIMU KOHTPOMNNEpamMu 1
koHTakTopamu (cM. IEC 60947-4-1 (MPSD), IEC 60947-2 n IEC 60947-3);

- MONYNPOBOAHWUKOBLIMA KOHTPOSNep ABWratens Unm ycTpoMcTBO nnaBHoro nycka (cm. IEC 60947-4-2);

- nonynpoBoAHuUkoBbIe npeobpasosatenu (cMm. IEC 60146 (Bce 4acTw));

- nonynpoeogHukoBble pene (cm. IEC 62314);

- UCMONb30BaHWe U3denus Bo B3pbiBoonacHbix cpegax (cm. IEC 60079 (Bce wacTu));

- TpeboBaHuA K nporpaMmmHomMy obecneveHuo u Mukponporpamme (cm. IEC TR 63201);

- acrnekTbl knbepbesonacHocTtu (cm. IEC TS 63208).

KoHTakTopbl M YyCTPOWCTBA ANA Uenen ynpaeneHus, npMMeHAemMble B NoNynpoBodHUKOBBIX KOHTpomnne-
pax W KOHTaKTOpax, AOMXHbl COOTBETCTBOBATL TPeboBaHWAM KOHKPETHbIX CTaHAapToR Ha uagenus. MNpumeHs-
eMble MexaHW4YecKkue KOMMYTauWoHHbIE YCTPOWMCTBA AOMKHbI 0TBeYaTh TpeboBaHusAM COBCTBEHHbBIX CTaHaap-
TOB Ha uU3genuvs, a TaKke AONONMHUTENbHLIM TpeboBaHKWaM HacToALWero cTaHgapTa.

Llenbto HacTosALero ctaHgapTa ABMNSeTcs yCTaHOBMEeHWe:!

- XapakTepuUCTUK NOonyrnpoBOAHMKOBLIX KOHTPOMNMEPOB W KOHTAKTOPOB W COrMacoBaHHOMO ¢ HUMKU 06o-
pyAOBaHUS,;

- YCNOBWIW, KOTOPbLIM AOMKHBI COOTBETCTBOBATL MOMYNPOBOOHWKOBLIE KOHTPONMEpbl Y KOHTAKTOpkl OT-
HOCUTENBHO:!

a) ux paboTbl U NoBegeHUs;

b) X aNeKkTpoM30nALUCHHEIX CBONCTB;

MapaHune ochbuumnansHoe
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C) cTeneHen 3aunThl, obecneuynBaembix OﬁOJ’IO‘-IKaMM, ecrnn NpuMeHUMO;

d) X KOHCTPYKUKMK, BKI4Yaa Mepbl BGesonacHoCTK OT nopaxeHma afieKTpn4ecKMmM TOKOM, r|0>|<apH01F1 n
MeXaHW4YeCcKOoW ONacHOCTH;

- UCNBITAHUA, npegHa3HaveHHbIX ONnA NoATBEePXOeHWA COOTBETCTBUA yCﬂOBl’Iﬂ M METOOOB, MPUMEHNMbBIX
B 3TUX UCNBITaHUAX;

- MHCbOleaL]MM, l'Ipe,D‘OCTaBJ'IHEMOl:I c OﬁODy,D,OBaHMEM unn B ny6nwl<au,m;|x M3roToBUTEIA.

2 HopmaTtuBHbIe CCbIJIKK

B HacToswem cTaHgapTe Mcnonb3oBaHbl HOPMAaTUBHLIE CCINKWM Ha credylowme cTaHgapThl [ana gatu-
POBaHHBIX CCbINOK NPUMEHSIOT TONBKO yKa3aHHoe U3f4aHne CChINOYHOro cTaHdapTa, AN HegaTUpPoBaHHbIX —
nocnegHee u3gaHve (BKnk4asa Bce M3MeHeHnsa)|:

IEC 60445, Basic and safety principles for man-machine interface, marking and identification — Iden-
tification of equipment terminals, conductor terminations and conductors (OcHOBHbIE NPUHLMMLI M MpaBuna
obecneveHunsa GesonacHocTy AnA nHTepdenca «4enoBek—mallnHa», Mapkupoeka u ngeHTudukaumns. MaeH-
TUMKaLKsa BbIBOAOB 3NekTpoobopyaoBaHns, OKOHEYHbIX YCTPOWCTB MPOBOAHMKOB 1 CaMWX MPOBOAHWMKOB)

IEC 60715, Dimensions of low-voltage switchgear and controlgear — Standardized mounting on rails for
mechanical support of switchgear, controlgear and accessories (Annapatypa pacnpegeneHus 1 ynpasneHus
HW3KOBOMNLTHasA. YCTaHOBKA U KPenmneHWe Ha HanpaBnsAlLWwmnX aNeKTPUHECKMX annapaToB B YyCTPOWNCTBAax pac-
npegeneHns 1 ynpasneHus)

IEC 60730-1, Automatic electrical controls — Part 1: General requirements (ABTOMaTu4eckve anekTpu-
yeckue ynpasnswowme yctponctea. Hacte 1. O6wme TpeboBaHus)

IEC 60947-1:2020, Low-voltage switchgear and controlgear — Part 1: General rules (Annapatypa pac-
npeaeneHns 1 ynpasneHvsa HU3koBonsTHas. YacTe 1. OBwume npasuna)

IEC 60947-4-1, Low-voltage switchgear and controlgear — Part 4-1: Contactors and motorstarters —
Electromechanical contactors and motor-starters (Annapatypa pacnpefeneHus U ynpaeBneHWs HU3KOBOMLT-
Has. YacTb 4-1. KoHTakTopbl M NyckaTenu. QNekTpoMexaHU4YecKe KOHTaKTopbl U nyckaTenu)

IEC 61000-3-2, Electromagnetic compatibility (EMC) — Part 3-2: Limits — Limits for harmonic current
emissions (equipment input current 16 A per phase) [OnekTpomarHuTHas coBmectumocTb (AMC). HacTe 3-2.
Hopmebl. Hopmbl aMuccuy rapMoHnyeckoro Toka (o6opyaoBaHue ¢ notpebnsemMbim TokoMm He Gonee 16 A B
oaHon caze)]

IEC 61000-3-3, Electromagnetic compatibility (EMC)— Part 3-3: Limits — Limitation of voltage changes,
voltage fluctuations and flicker in public low-voltage supply systems, for equipment with rated current <16 A
per phase and not subject to conditional connection (3nekTpomarHutHaa coeMectumocTe (3MC). YacTte 3-3.
Hopmbl. OrpaHuyeHne W3MeHEeHWI HanpskeHws, KornebaHwi HanpspkeHus M dnukepa B oOBLWECTBEHHbIX
HW3KOBOMBLTHBIX CUCTEMax anekTpocHabxeHwns ans obopygoBaHWs C HOMUHANbHBIM TOKOM He bonee 16 A
(B ogHOW dhase), NOAKIIOYAEMOrO K CETW anekTponuTaHusa 6ez ocobbix yCnoBuin)

IEC 61000-3-11, Electromagnetic compatibility (EMC) — Part 3-11: Limits — Limitation of voltage
changes, voltage fluctuations and flicker in public low-voltage supply systems — Equipment with rated current
<75 A and subject to conditional connection (3nekTpomardmTHas coBmecTumocTe (3MC). YacTte 3-11. Hopmel.
OrpaHunyeHne nameHeHUn HanpaxXeHus, konebaHnin HanpsXeHna U nrkepa B 0BLECTBEHHbIX HU3KOBOILT-
HBIX CMCTEMaXx aneKTpocHabxeHnsa ons 06opygoBaHWs ¢ HOMUHanNbHbIM TOKOM He Bonee 75 A npu cobnioge-
HUKX OMpedeneHHbIX YCIOBUA MOAKIIOHeHMs)

IEC 61000-3-12, Electromagnetic compatibility (EMC) — Part 3-12: Limits — Limits for harmonic cur-
rents produced by equipment connected to public low-voltage systems with input current >16 A and <75 A per
phase (OnektpomarHutHas coemectMMocTb (OMC). Yactb 3-12. Hopmbl. HOpMBI rapMOHWYECKUX COCTaBNAa-
IOLLMX TOKA, co3faBaembix obopyaoBaHveM, NogknioyaeMbiM K 0BLLECTBEHHBIM HU3KOBOMBTHEIM CUCTEMAM, C
BXOOHbIM TOKOM Bonee 16 A, Ho He Bonee 75 A B ogHon hase)

IEC 61000-4-5, Electromagnetic compatibility (EMC) — Part 4-5: Testing and measurement tech-
nigues — Surge immunity test (AnekTpomarHuTHas coBmecTuMocTb (AMC) YacTb 4-5. MeToabl UCNbITaHWiA W
naMmepeHuit. MicnbiTaHue Ha yCTOMYMBOCTb K BEIBPOCY HanpsXeHus )

IEC 61140:2016, Protection against electric shock — Common aspects for installation and equipment
(3awmTa oT NnopaxeHus anekTpudeckum TokoM. OBLye NonoXeHUs ANs AreKTPoyCTaHOBOK M anekTpoobopy-
00BaHusA)

2
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CISPR 11:2015, Industrial, scientific and medical equipment — Radio-frequency disturbance character-
istics — Limits and methods of measurement (O6opynoBaHve NpoMbILINEHHOE, HAYYHO-UCCNEe0BaTeNbCKoe
¥ MedWUMHCKoe. XapaKTepucTuku paguonomex. NpedensHble 3Ha4eHWs U MeToObl M3MepeHust)

ISO 2859-1:1999, Sampling procedures for inspection by attributes — Part 1: Sampling schemes in-
dexed by acceptance quality limit (AQL) for lot-by-lot inspection (Mpouenypsl BEIOOPOYHOrO KOHTPONS MO Kave-
CTBEHHbIM Npu3Hakam. Yactb 1. naHbl BbIGOPOYHOro KOHTPOMSA € yKaszaHWeM NPUEMIEMOro YPOBHS Ka4yecTBa
(AQL) ans nocnefoBaTenbHOrO KOHTPOMA NapTuia)

3 TepmMuHbI, onpegeneHusa, 0603Ha4YeHUs U COKpalleHnA

3.1 TepMuHbI n onpegeneHns

B HacToswem cTaHgapTe npuMeHeHsl TepMuHbl no IEC 60947-1, a Takke cnefyrllne TEPMUHBI C COOT-
BETCTBYHOLLUMMUK ONpefeneHUusMu.

ISO v IEC noggepxumBaloT TepMUHonornyeckme 6asbl 4aHHbIX 45 UCMOMb30BaHKs B CTaHAapTU3aLmm
no crefywwmm agpecam:

- Onextponenus |EC goctynHa no agpecy: http://www.electropedia.org/;

- NMnatdopma oHnanH-npocmoTpa ISO goctynHa no agpecy: http://www.iso.org/obp.

3.2 AndpaBUTHLIN yKasaTenb TEPMUHOB

AncpasumHsblill ykazamerns mepMUHO8 lyHkm
B
BKNo4eHHoe cocTosHue (ON-state) 3.4.5
BpeMs BKNK4YeHHoro coctosaHMA (ON-time) 3.4.16

BO3MOXHOE NpefcKalzyeMoe HenpaBUlNlbHOe uUcnonb3oBaHWe (reasonably foreseeable 3.5.6
misuse)

BpeMsA oTKNnw4eHHoro coctosaHua (OFF-time) 3.4.17
r

ranbBaHU4YecKasa pazBsa3ka (galvanic separation) 3.4.21
A

AOoCTynHana 4YacTb (accessible part) 3.5.2
3

3awWMTHOE conpoTuBneHue (protective impedance) 3.5.5
I

MCTOYHUK OrpaHM4eHHon mowHocTH (limited energy source) 3.5.4
K

KOHTpOnb Harpy3ku (load control) 3.4.2
n

NuHelHoe HapacTaHue (ramp-up) 3.4.3

nuHenHoe y6biBaHue (ramp-down) 344
M

MrHoBeHHoe nepeknioUveHue (instantaneous switching) 3.4.9

MOLHOCTb Harpysku nonynpoBOAHMKOBOro KoHTponnepa (semiconductor controller 3.4.19
power losses)

H
HeHopMarnbHble YCNOBUA 3KcnnyaTtauum (abnormal operating condition) 3.5.1
3
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HOMMHanbHbLIA NapamMeTp (rating index) 3413
O

onacHas TokoBegyLwas 4YacTtb (hazardous-live-part) 3.5.3

oTKn4eHHoe cocTofaHue (OFF-state) 347
n

nonHoe BkntoyeHue (FULL-ON) 3.4.6

nonynpoBOAHUKOBLIA KOHTaKTOp NepeMeHHoro Toka (semiconductor contactor) 3.3.2

nonynpoBoOHUKOBLIA KOHTponnep (semiconductor controller) 3.3.1

NonynpoBOOHUKOBbLIA KOHTpONNep C He3aBUCUMbIM pacuenneHwem (frip-free  3.4.14
semiconductor controller)

P

pabBotocnocobHocThk (operating capability) 3411
Cc

cocTosiHMe eAMHWYHOW HeucnpaBHOCTH (single fault condition) 3.5.7
T

TOK B oTKno4YeHHoM cocTtosaHuu (OFF-state current) 348
Y

yCTPOMCTBO 2awWunThl oT cBepxToka (Y3CT) (overcurrent protective means OCPM) 3.4.15
)

dyHKUMA orpaHmM4YeHus Toka (current-limit function) 3.4.1
X

XapaKkTepucTuKa Toka neperpy3ku (overload current profile) 3.4.12
U

UMKn onepupoBaHus (operating cycle) 3.4.10
L

WYHTUPOBAHHbIA MONYNPOBOAHUKOBbLIW KOHTponnep (bypassed semiconductor 3.4.18
controller)

3

3neKTpuyeckoe pa3MmbikaHue (galvanic opening) 3.4.20

3.3 TepMuHbI 1 onNpepeneHuns, KacalowWwmecs TUMOB MOJNYNPOBOAHMKOBLIX KOHTPOMNNEPOB
M KOHTaKTopoB (cM. puc. 1)

3.3.1 nonynpoBOAHUKOBLIN KoOHTponnep (semiconductor controller): MonynpoBOAHNKOBLIA KOMMYTa-
LIMOHHbIW annapart, npefHasHavYeHHbIN ANA BbINONHEHWS AYHKLUU KOMMYTauun Ons aNeKTpUYeckor Harpysku
nepemMeHHoro Toka (He ABuraTtensHON Harpy3kn) 1 Co30aHns BbIKIMIOHEHHOIO COCTOAHUS (ranbBaHMYecKon pas-
BA3KW Lienu).

Mpumevyanue 1— W3-3a onacHoro ypoBHA TOKOB yTe4ku (cM. 3.4.8), KOTOpble MOTyT BO3HUKATL B NOMyNpoBOA-
HUKOBOM KOHTPOMMepe B OTKMIOYEHHOM COCTOAHUM, BbIBOALI HArPY3KW AOMAKHBI CHUTATECS NOCTOSHHO HAXOAALWMMMKCA Nog,
HanpsixeHWeMm.

MpumeyvyaHune 2— B uenu, B KOTOPOW TOK NPOXOAWT Yepes HolMb (NepeMeHHO Uik MHa4e), ahdekT «HEBKIYe-
HUSI» TOKA, CNEAYIOLErO NOCNe HYNeBoro 3Ha4YeHUs, PABHO3HAYEH TOKY OTKIHYEHMWS.

Mpumevanune 3 — OnpegeneHve nNONyNnpPOBOAHMKOBOrO KOMMYTAUWOHHOrO ycTpowctea cM. B 3.4.3
IEC 60947-1:2020.
4
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3.3.2 nonynpoBOAHWKOBbLIA KOHTAKTOP MNEepPeMeHHOro Toka <nonynpoBOAHWKOBBIA KOHTaKTOp>
(semiconductor contactor): MonynpoBoOAHMKOBLIAN KOHTPOMMIEP, B KOTOPOM (PYHKUMS NMepeKio4eHUs orpaHu-
YeHa cocTosiHMeM nornHoro BrkntoueHus (FULL-ON).

MpumedyaHue 1— [aHHOe YCTPONCTBO MOXKET TAKKe COAEPKaTb MEXaHWYECKME NEPEKNoYaloLLne YCTPOUCTEA.

YCTpOWCTBO M ero 0603HavyeHne lpadhuyeckoe npegcTaBneHne ycTpoucTsa
g L i T
MonynpoBOAHWKOBLIA KOHTPOMMNEP il SN MonynposogHUKoBLIA .
KOHTpOMNNep

MonynpoBOOHWKOBLIN KOHTpOMNNEp, T o

MOAKMKYEHHBIN NocnegoBaTeneHo L MonynpoBoAHNKOBLIA T
C MeXaHW4eCKM nepekn4yanLimm RRMEyTeLgHes B KQHTpONnep
g 2 = YCTPORCTBO
YCTPOWNCTBOM

MNapannenkHoe MexaHW4ecKoe
KOMMYTALMOHHOE YCTPOHCTBO

LlyHTMpOBaHHbIW NOMYNPOBOAHWUKOBLIN
KOHTponnep

MonynpoeoaHUKOBLIA KOHTpONnep

PucyHok 1 — NonynpoBoOHWKOBbLIE YCTPOWCTBA YrpaBneHns

34 TepMMHbI n onpeneneHus, Kacarwlmnecsa XapakTepUucTUk nonynpoBoAHUKOBbIX
KOHTPONNEepoB U KOHTaAKTOpPOB

3.4.1 cyHkuna orpaHnyeHus Toka (current-limit function): CnocobHoCTb KOHTpPONNEepa orpaHMYnBaTh
TOK Harpy3ku A0 3aJaHHOro 3Ha4yeHus.

n punmedyaHne — Hanuuve gaHHon CDYHKLI,I/EI/I He o3Ha4yaeTt HanuuuMe crnocobHocTr orpaHu4yeHmna MrHoBeHHoro
TOKa B YCNOBUAX KOPOTKOIo 3aMblKaHWA.

3.4.2 ynpaBneHue Harpy3ko#n (load control): Iliobas 3annaHupoBaHHasa onepawusi, Bbi3blBawoLLas 13-
MeHeHUs B aPPeKTUBHON MOLLHOCTU, NPUMEHMMA K Harpyske yepes usMeHeHue:

- MpUKNagbiBaemMoro LMKna onepupoBaHus (T. . uaMeHeHne KoadduumneHTa LMKNMYeckon gnMTensHo-
CcTU F n/unu yucna LUUKNoB onepupoBaHus B Yac S, cMm. 5.3.4), unu

- HaNpsHKEHWS Ha BbIBOAAX Harpy3ku (Hanpumep, NyTeM perynupoBaHus dasHoro yrna), unm

- koOMBMHAUMKW BblLLEYKa3aHHOrO.

MpumedyaHune 1— BrnoyeHue ABnseTcs obs3aTenbHOM onepaunein ynpaBneHus Harpy3koW, kotopas paccma-
TpWBaeTCcs OTAENBHO.

MpumevaHne 2 — YnpasBneHne Harpy3koW MOXET BblMOMHATLCA MOMYNpPOBOAHWKOBBIM KOHTAKTOPOM, €CIu
BHELUHEE KOMMYTaLUWOHHOE YCTPOWCTBO UMW UEeNb YNPaBneHus Bbl3bIBAET UMKMUYECKUIA NEPEX0] U3 COCTOSHUS OTKIoYe-
HWA B COCTOSIHWE MOMHOrO BKMKOYEHUs U 06paTHO (T. €. ynpaBneHne Harpy3kor C NOMOLLHO LMKNa OnepupoBaHuns).

3.4.3 nuHeWHoe HapacTaHue (ramp-up): PyHKUUS KOMMYyTauuK (BKIOYEHWE), KOTopas Bbl3blBaeT ne-
pexof U3 COCTOSIHUA OTKIMHOYEHWUS (UMW U3 OTKPLITOTO COCTOAHUS B Criydae NnocnefoBaTeNnbHOro BKITHHEHUs
NosynpoOBOAHWMKOBOIO PETyNsATOpa C MeXaHU4YeckUM MepeknioyeHnemM YCTPOWCTBA) B COCTOSIHWE BKITOUEHUS
(T. €. B COCTOSIHME MONHOM0 BKIOYEHWUS UMK K onepaunmn ynpaBneHns Harpy3koil) B TeUeHWe 3aJaHHOTO nepu-
o[la BpeMeHW (BpeMeHW HapacTaHus).

3.4.4 nuHeWHoe ybBbiBaHue (ramp-down): PyHKUUSA KOMMyTaLUuK (OTKMOYEHME), KOTopasl Bbi3bliBaeT
nepexoq U3 COCTOSIHUSA BKMHOYEHUS (MMM U3 COCTOSIHWUS MOMHOrO BKMKUYEHWS UMW OT onepauuu ynpasneHus
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Harpy3KkoW) B COCTOSHWE OTKIKYEeHWs (T. @ COCTOSHWE MONHOMO BKMIOYEHMS) B TE4eHne 3agaHHoro nepuoga
BpeMeHn (BpeMeHu ybbiBaHus).

3.4.5 Bknw4eHHoe cocTosiHMe (ON-state): CocTosiHME KOHTponnepa, NPy KOTOPOM TOK MPOBOAUMOCTM
MOXeT NpoTeKaTb B ero rMaBHoN Lenwu.

3.4.6 nonHoe BkntoveHue (FULL-ON): CocTtosiHMe KOHTponnepa, NpyM KOTOPOM ynpasnsitoLlme yHK-
UMM HACTpOEHbI Ha obecnevyeHne Nogadym HOPManbHOrO NOMHOTO HaMNPSXEHUsT Ha Harpys3ky.

3.4.7 otkniwo4eHHoe cocToAHue (OFF-state): CocTosiHWE KOHTPONNEepa, B KOTOPOM OTCYTCTBYHOT Kakue
Bbl To HY BbINO yNpaBnswLMe CUrHanbl U B rMAaBHOW LNy He NpoTeKaeT TOK, MpeBbilalLWnii TOK YTeYkn B
OTKIOYEHHOM COCTOSHUN.

3.4.8 octaTouHbii Tok (OFF-state current) (/5e£): Tok, NpoTekalLwnin Yepes rmasHyHo Lenb Nosynposo-
AHWKOBOrO KOHTakTopa B OTKMIOYEHHOM COCTOAHMNM.

3.4.9 cdhyHKUMA MrHOBEHHOW KoMmyTauuu (instantaneous switching): ®yHKLKMA KOMMYTaLMWK, Bbi3bl-
BalOLaA MIHOBEHHbIA Mepexo M3 COCTOAHWS BKIOYEHUS (UMW U3 COCTOSIHWA MOMHOMO BKMKYEHWS WAKU OT
onepauuun ynpaeneHusi Harpy3Kow) B COCTOSIHME OTKITIOYEHKS (MY B pa3oMKHYTOE COCTOsIHME B cryvae nony-
NPOBOAHWKOBOIO KOHTPOMMNepa ¢ MeXaHN4YeCcKMM NepexkniovarLLmMM yCTPOMNCTBOM) M HaobopoT.

MpumevyaHne 1 —B cnyvae OTKNOYEHNA TEPMUH « MIHOBEHHbIN» 0603Ha4YaeT MUHUMAalbHOE Bpems OTKIIYe-
Hua (cm. [EC 60947-1:2020, 3.7.39).

MpumeyaHue 2 — B crnyyae BKIOYEHUA TEPMUH «MIHOBEHHbIV» 0DOO03HA4YaeT BpPEMS BKIHOYEHMWS
(cm. IEC 60947-1:2020, 3.7.43) nnioc nepexogHoe BpeMs, onpeaensieMoe TONbKO CONpPOTUMBNEHMEM BHELLHEN LEenu.

3.4.10 uukn onepupoBaHusa (KoHTponnepa) [operating cycle (of a controller)]: MocnegoBaTenbHOCTL
OnepupoBaHus M3 OQHOMO COCTOSAHKMS B Apyroe u oOpaTHO B NepBoe COCTOSIHME.

MpumevyaHune — MNocnegoeaTensHOCTEL ONEPUPOBAHWS He 0BpasyeT LMKN onepupoBaHna B MOHUMAHWUU Cepun
onepauui.

3.4.11 paboTtocnocobHocTb (operational capability): B npeanvcaHHbix ycrnioBuax cnocobHOCTb BbINOM-
HATb CEPUID LWKIOB ONepupoBaHusa bes oTkasa.

3.4.12 xapaktepucTuka Toka neperpy3km (overload current profile): Bpema-tokoBasa koopgwHaTa,
onpegenswowasa TpeboBaHWe K pacnonoxeHNio TOKOB NMeperpysky no OTHOLUEHWIO K BPpeMEeHHOMY nepuogy
[em. 5.3.5.2].

3.4.13 HoMUHanbHbIA NapameTp (rating index): MHdopmauua o HOMUHanNe, pacnonoXeHHas B npea-
nucaHHoM dopmate, 06beguHAKLWEM HOMUHAMBHbBIA PpaboYnid TOK M COOTBETCTBYIOLLYIO KaTEropuio NpUMeHe-
HWUS, XapaKTepPUCTUKY TOKa Neperpysky 1 NepyMog Harpysku unu Bpems oTknyveHuns [cm. 6.1e)).

3.4.14 nonynpoBOAHWKOBLIA KOHTPONNep ¢ He3aBUCUMLIM pacuenneHuem (trip-free semiconduc-
tor controller): KoHTponnep, KOTOpLIA ycTaHaBnvMBaeT W NOAAepXUBaeT BKIIOYEHHOE COCTOAHWE, KOTOpoe
HEeNb3A W3MEHWUTL MPW HANW4YMKM CUrHana Ha pacuenneHue.

M punmevyaHmne — B cny4yae nonynpoBOOHMKOBOro KOHTpoOnnepa, nocnejgoBaTteribHO CcoeduHeHHOro ¢ mexa-
HUYECKMM nepeknk4yanwmnm yCTpOF‘ICTBDM, TEPMUH «OTKINMKYEeHHOE COCTOAHWEe» 3aMeHAKT TePMWHOM «pPa3OMKHYTOe
MONOXEHNER.

3.4.15 ycTpo#cTBO 3awmnTtbl oT cBepxToka; Y3CT (overcurrent protective means; (OCPM): YcTtpoir-
CTBO, Bbi3blBalOlLee Nepexos KOMMYTaLMOHHOTO YCTPOWCTBA B OTKIMIOYEHHOE COCTOSIHWE UMW Pa3OMKHYTOe
NoMnoXeHUe C BbIOEPXKKOW BpemMeHn unn 6e3 Hee, korga TOK NMPEBLICUMT YCTAHOBIEHHOE 3HaYeHue.

3.4.16 Bpems BkntouveHHoro coctosaHuA (ON-time): MNepuon BpemeHuW, B TeYeHWE KOTOPOTo KOHTPOI-
nep BKMIOYEH.

MpumeyvyaHune — Hanpumep, Ha pucyHke F.1.

3.4.17 Bpems otknwdeHHoro coctossHua (OFF-time): lNMepnon BpeMeHW, B TEYEHWE KOTOPOFO KOH-
TPONnep OTKITHOYEH.

Mpumeyanune — Hanpumep, Ha pucyHke F.1.

3.4.18 wyHTMpPOBaHHLIM NONYNPOBOAHWUKOBLIM KoHTponnep (bypassed semiconductor controller):
O6opynoBaHue, B KOTOPOM KOHTaKTbl FMaBHOW LEeny MeXaHW4YeCKoro KOMMYTaLWOHHOIO YCTPONCTBa COeau-

HEHbI NMapannenbHO C KOHTakKTamun rMaBHOW Lenu nonynpoBoAHUKOBON0O KOMMYTAaLMOHHOIO yCTpOI;lCTBEI nBe
KOTOPOM CKOOPOWMHWMPOBaHbI OpraHbl yrnpaerieHnAa OBYX KOMMYTALNOHHBLIX yCTpOﬁCTB.

MpumevaHue 1 — Cpeacrea WYHTUPOBaHMA NONYNPOBOAHWKOBOTO KOHTPONNMEpa WK KOHTakTopa MoryT 6biTe
BCTPOEHHLIMU UMK YCTAHABNUBATLCA OTOEMBHO.

6
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MpumeyaHue 2 — MoNynpOBOAHUKOBLIA KOHTPOMMEP € WYHTUPOBaHUEM HOPMMUPYETCS M UCMBITLIBAETCA Kak
efuHoe uenoe.

3.4.19 MoOLWHOCTbL Harpys3ku NonynpoBoAHUKOBOro KoHTponnepa (semiconductor controller power
losses): MowHocTe, noTpebnaemas NonynpoBOgHWKOBEIM KOHTPONIIEPOM UMM KOHTAaKTOPOM B COCTOSIHAM MOI-
HOMO BKIKOYEHUA NPWU MakcMMarbHOW HOMUHaNBEHOW MOLLIHOCTW.

3.4.20 anekTpu4eckoe pa3mbikaHue (galvanic opening): NpenoTBpalleHne NpPoOBEOEHWS 3MeKTpuye-
CKOro TOKa B 3MEeKTPUHECKON Lienu, NnpeaHa3Ha4eHHON Ans SNeKTponuTaHusa U/Mnu CUrHaros.

M punMmeyaHne — QHEKTPMHGCI{OE pasMmblKaHUe MOXeT BTk 0BecneveHo, Hanpumep, BbIKNK4YaTenem Wnu
KOHTaKTOpOM.

3.4.21 ranbBaHW4eckKas pa3Bsa3ka (galvanic separation): NpenoTepalleHne anekTpUYecKoro coeguHe-
HUS MeXay OBYMS 3MeKTPUYECKUMM LIeNnamMu, NpeaHa3Ha4YeHHbIMU AN 0bMeHa MOLHOCTLIO 3MeKTPONUTaHNUS
W/Mnn cUrHanos.

MpumeyaHue — [anbBaHM4yecKkas pa3Baska MOXKET obecnedmnBaThes, HAaNpUMEpP, pasaenuTenbHbIM TpaHcdop-
MaTOpPOM W ONTUYECKOWM Napoi.

[IEC 60050-151:2001 [151-12-26]

3.5 TepMuHbI M onpeaeneHns, OTHOCALLMECH K acneKkTam BesonacHocTU

3.5.1 HeHOopManbHble ycrnoBusa akcnnyaTauuu (abnormal operating condition): Paboyee coctosiHme,
He ABNsALLEeecs HopMarnbHbIM pabo4yMmM COCTOSIHWEM, @ TaKKe He ABNSALLIeecs YCNOBUAMWU €AMHUYHON HeUG-
NMpPaBHOCTM CaMoro anekTpoannapara.

MpumeyaHue 1 — AdHomaneHoe paboyee COCTOAHME — BPEMEHHOE COCTOSIHWE, KOTOpPOe MOXKET BbiTe
obycrnoeneHo 0bBOPYAOBaHWEM MMM YENOBEKOM W MOXET NMPUBOAWTL K BbIXOAY M3 CTPOSi KOMMOHEHTa, anekTpoannapara
unu yctponcTtea 6esonacHocTu.

MpumeyvyaHune 2— [JaHHoe onpeneneHne UCMNONb3YETCA B KOHTEKCTE aHannaa pUCKOB 0TKa3a KOMMOHEHTOB.

3.5.2 poctynHas vacTb (accessible part): YacTb, KOTOPOM MOXHO KOCHYTLCA NOCPEACTBOM CTaHOapT-
HOTO MCMbITATENBLHOMO NanbLa.

[IEC 60050-442:1998, cTatbs 442-01-15]

3.5.3 onacHas TokoBegyuwasn Yactb (hazardous-live-part): TokoBegyLlas 4acTb, KOTOpas nNpu onpege-
NEeHHbIX YCNOBUAX MOXET Bbl3BaTb NOPaXeHWe 3NeKTPUYecKUM TOKOM.

[IEC 60050-195:1998"), cTatba 195-06-05]

3.5.4 nctoyHnk orpaHuyveHHon mowHoctu (limited energy source): WcTtouHmk, paspaboTaHHbIn K
3alMLLEHHBIA TakuM obpa3om, 4Tobbl U B HOpManbHbIX YCNOBUAX, U B YCNOBWAX OQHOKPATHOIO KOPOTKOrO
3aMblKaHWA TOK, KOTOPbIA MOXET NpoTeKaTb, HE NPeACTaBAN ONacHOCTU B YacTW BO3HUKHOBEHWS MoXapa.

3.5.5 sawmTHOE conpoTuBneHue (protective impedance): ConpoTuBneHue, BKITOYEHHOE MEXAY onac-
HbIMKW YacTAMM MO, HanpsbkeHWeM Y OCTYNHbIMW TOKONPOBOAALWMMMN YacTAMU, C TaKUM 3Ha4YeHUeM, 4To TOK
NPy HOPManbHbIX YCNOBUSAX 3KCNNyaTalnn U Npyv BEPOATHOM KOPOTKOM 3aMblKaHUKM orpaHu4mnsaetcs 6esonac-
HbIM 3HA4YeHWEM, NpW 3aTOM 3NeKTpoannapar UMeeT KOHCTPYKLMIO, COXpaHstoLwyo ero pabotocnocobHoCTb B
TeYeHWe BCEro cpoka cnyxobbi.

[IEC 62477-1:2012, nyHKT 3.42]

3.5.6 Bo3amMOXKHOEe TnpeAcKasyemMoe HenpaBuMINbHOe Wcnonb3oBaHWe (reasonably foreseeable
misuse): Micnone3oBaHne NpogyKTa UM cUCTeEMbl He NMpedHasHavYeHHbIM NOCTaBLLMKOM 0DOpasoM, HO BO3MOX-
HO BCNeacTBUeE Nerko NnpeacKkasyemoro noBegeHus Yenoseka.

[PykoBogcTteo ISO/IEC 51:2014, nyHKT 3.7]

3.5.7 cocTtosiHMe eQUHUYHOW HeucnpaBHOCTH (single fault condition): CocTosHMe, Npy KOTOPOM UMEET
MECTO HEWCMPaBHOCTb OAHOW 3aLWuUThl (HO HE YCUITEHHOW 3aLUWThl) MMM OQHOTO KOMMOHEHTa MK YCTPONCTBA.

n punMedyaHune — Ecnu cocTtosiHme equHWYHON HencnpaeHOCTM NPUBOONT K OOHOMY UK bonee OPpYyrmx CcocTos-
HUIA HEWCNPaBHOCTK, BCE OHU CHUTAKOTCA COCTOAHUEM eOUHUYHOKN HeWCnpaBHOCTN.

[PykoBopcTeo IEC 104:2019, nyHkT 3.8]

1) 3amenet Ha IEC 60050-195:2021. OdHako Ons 00HO3HaYHO20 coBmodeHus mpebosaHUs HaCMOAWEea0 CmaH-
dapma, eblpaxkeHHO20 8 0amupo8aHHOU CChifKe, PeKoMeHOyemcs UCMoNb308ame MOMbKO yKa3aHHOe 8 amol CCbiKe
usdaHue.
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3.6 O603Ha4YeHUA U COKpalWeHUn

B HacTofleM cTaHgapTe NpMMeEHeHbl criegylowne 0603Ha4YeHns ¥ CoKpaLueHus:

A;— KOHEYHas Temneparypa okpyxaiollen cpeabl (cm. 9.3.3.3.4);

C;— koHeuHas Temnepatypa kopnyca (cm. 9.3.3.3.4);

3MC — anekTpomarHMTHas COBMECTUMOCTh;

1Y — ucnbiTyemMoe yCTpOUCTBO;

1, — TOK BKMIOYEHNA 1 OTKMIoYeHNs (cM. Tabnuuy 7);

1, — HOMMHanbHbLIN pabouni Tok (cm. 5.3.2.3);

Ig — TOK yTeukm nocre 6rokMpoBaHns ¥ UCTILITAHNSA HA KOMMYTaLMOHHYI0 CnocoBHoCTb (cMm. 9.3.3.6.4);

I5—TOK yTeuyks neper OrNOKMPOBaHMEM U WCMbLITAHUEM HA KOMMYTALMOHHYK CNOCOBHOCTL
(cm. 9.3.3.6.4);

Iq— MaKCHUMarbHbIA YCIMOBHbBIA UCMbITATENBHBIN TOK KOPOTKOTO 3aMblKaHWUS;

1;;,,— ycTaBKa ToKa ANna YHKLUWA OrpaHnyeHns ToKa;

I opp— MakcumarsbHbIi TOK B OTKITKOYEHHOM COCTOSIHUK;

Iy, — YCNOBHbIA TENMNOBOW TOK B OTKPLITOM UCMONMHeHWH (cm. 5.3.2.1);

I — YCINOBHBIN TENMOBOW TOK B 06onoyke (cM. 5.3.2.2);

I, — HOMUHarbHbLIN HeNpepbIBHLIN TOK (CM.5.3.2.4);

Y3K3 — ycTponcTBO ANs 3aLlUThl OT KOPOTKMX 3aMbIKaHWUNR;

U, — HOMMHanbHOe HanpshkeHwe Lenu ynpasneHns (cm. 5.5);

U, — HomuHansHoe paboyee HanpsikeHue (M. 5.3.1.1);

U;— HomuHanbHoe HanpsikeHue no usonsuum (cm. 5.3.1.2);

U,-mp — HOMWHaNbHOE UMMYbCHOE BhlAepXnBaemoe HanpsxkeHue (cMm. 5.3.1.3);

U, — HanpsxeHWe NpOMbILLNEHHOW YacToThl UM BOCCTaHABMNUBAIOLIEECA HaMpsKeHne NOCTOAHHOro
Toka (cM. Tabnuuy 6);

U, — HOMMHanbHOe HanpshxeHue nuTaHnsa uenwn ynpasnedns (cm. 5.5).

4 Knaccudmkaums

B nyHkTe 5.2 npuBeneHbl BCe AaHHbIE, KOTOPbIE MOTYT ObiTh UCMONb30BaHbI B KAYECTBE KPUTEPUS OIS
Knaccudunkayumn.

5 XapakTepuCTUKM NONynpoOBOAHUKOBbLIX KOHTPONMNEPORB U KOHTAaKTOPOR
ANA uenew nepemMeHHOro Toka

5.1 MNMepe4YyeHb xapakTEPUCTUK

XapakTepucTUKU NONyrnpoOBOAHWUKOBLIX KOHTPONMEPOB M KOHTAKTOPOR AOMKHLI ONpefensaTbCcs cneayto-
LWMMK NoKazaTensamu, ecniv Takue nokasartenu MoryT BbiTb NPUMEHEHbI:

- TUNom annapara (cMm. 5.2);

- HOMWHAMbHBIMW WU NPeAeNbHBIMK 3HaYeHUAMW NapaMeTpoB MaBHoW uenu (cM. 5.3);

- KaTeropuamu npyMeHeHus (cMm. 5.4);

- uenamu ynpaeneHus (cm. 5.5);

- BCNomoraTterbHbiMu uensamu (cMm. 5.6);

- KOOpgWHaUMel ¢ yCTPONCTBaMK AN 3alMThl OT KOPOTKUX 3aMblKaHui (cM. 5.8).

5.2 Twn anekTpoannaparta

5.2.1 Bupg anekTtpoannaparta

Twn nonynpoBOAHUKOBOIO KOHTPONMepa U KOHTakTopa NpUBOAAT C YKaszaHUeM:

a) TMna nonynpoBOOHWKOBOIO KOHTPOMNepa KOMMYTaLMOHHOIO YCTPONCTRA:

- NONynNpPoBOAHWKOBLIA KOHTpONMep;

- NONyNpoOBOAHWKOBLIM KOHTaKTOP;

b) wWyHTMpOBaHHOro NONYNPOBOAHUKOBOIO KOHTPOMNMepa Unu KoHTaktopa (Mpyv NpUMEHUMOCTN);
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c) TMna ynpasneHus (Mo NpUMEHMMOCTI):

- MONHOE BKIOYEHNE;

- yNpaensieMoe yCKopeHue;

- yNpaenseMoe 3ameaneHve;

- (OYHKUNA OrpaHnyeHns Toka.

5.2.2 KonuyecTBo nontocos

KonuyecTBO NOMOCoOB COCTOUT:!

- N3 KONMWYecTBa CUIMOBbLIX MOMIOGCOB;

- KONUYecTBa CUIOBbLIX MOMKOCOB, paboTa KOTOpbIX yNpasnseTcs NnonynpoBOAHUKOBLIM KOMMYTaLWOH-
HbIM 3M1EMEHTOM.

5.2.3 Popn ToKa

Pop Toka — TOMbKO NepemMeHHbIN.

5.2.4 KommyTaumoHHasA cpeda (Bo3agyx, BaAKyym U T. 4.)

[MpMMEHUMO TOMbKO K MEXaHUYECKUM KOMMYTaLMOHHBIM YCTPOWCTBAM, UCMOMb3yeMbIM B KOHTpOMnepax
M KOHTakTopax.

5.2.5 Pabou4ue ycnoBusa 3KkcnnyaTtauuu anekTpoannapara

5.2.5.1 Cnocob onepupoBaHus

Hanpumep —

- KOHTPOMMEpP C CUMMETPUYHBIM YNpaBneHnem (HanpuMmep, NoNynpoOBOOHUK C NMOMHBIM KOHTponem ¢as);

- KOHTPOMMEep C HECMMMETPUYHBIM YNpaBNeHneM (Hanpumep, TUPUCTOPbI U ONOAbI).

5.2.5.2 Cnocob ynpaBsneHusi

Hanpumep —

- aBTOMaTU4ecknin (MocpedCcTBOM aBTOMaTUYECKOro YCTPOWCTBA yNpaBreHus Wnu NporpamMmmupyemoro
KOHTponnepa);

- HeaBTOMaTHYECKUA (MPY NOMOLLW HAXUMHbBIX KHOMOK);

- monyaBTOMaTM4YecKui (HacTU4YHO aBTOMaTUHECKUIA, YACTUYHO HeaBTOMaTU4eCKUi).

5.2.5.3 Cnocobbl coegMHeHns ¢ Harpy3komn

Hanpumep (cm. pucyHok 2):

- Harpy3ka co cxeMon 3Be3fia, TUPUCTOPLI Mexay Harpy3kon U NUTaHueM;

- Harpyska Co CXeMOWN TPeYrofbHUK, TUPUCTOPbLI MEXOY Harpy3kom v NUTaHUEM;

- ogHohasHas Harpyaka, TMPUCTOPbLl COEAUHEHbI MEX QY Harpy3kon U NCTOYHUKOM MUTaHUA.

|
EYTY

a) Harpyaka co cxeMoil 3Be3aa, TUPUCTOPbI MEXAY Harpy3koi U nTaHuem
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FYEY

b) Harpyska co cxemoi TpeyronbHUK, TMPUCTOPbLI MEXKOY Harpy3kon 1 nutaHuem

c) OgHodhasHan Harpyska, TMPUCTOPbLl MEXAyY Harpy3Kon U NuTaHuem

PucyHok 2 — Cnocobbl coeiMHeHUa

5.3 HoMmuHanbHbIE K npegernbHblie 3Ha4YeHWA NapaMeTpoB CUNOBOM uenu

5.3.1 HoMuHanbHbIe HanNpAXeHNA

5.3.1.1 HomunanbHoe paboyee HanpsikeHune U,

MpumeHstoT IEC 60947-1:2020, 5.3.1.1 ¢ HUXKeNpUBEAEHHbLIM AOMNONMHEHUEM:

B HOMMHamnbHbIX XapakTepucTUKax 3NeKkTpoannapaToB NepeMeHHOro Toka AOMKHO BbiTb yKasaHo Komnu-
4YecTBO has, 3a WCKMNKYEHWEM 3MeKTpoannapartoB, nNpefHasHa4YeHHbIX TOMbKO ANA 0AHO(asHoro npumMeHe-
HWSA, B HOMWHAIbHbLIX XapaKTepUCTUKaX KOTOPOro KoNMM4yecTBo a3 AoMnycKaeTcs He yKasblBaThb.

5.3.1.2 HomwHaneHoe Hanpshkenne nzonsauum U;

MpumeHstoT IEC 60947-1:2020, 5.3.1.2.

5.3.1.3 HomuHanbHoe uMnynbcHOe BbiAepxusaemoe Hanpsxenue U,

MpumenstoT IEC 60947-1:2020, 5.3.1.3.

5.3.2 Toku

5.3.2.1 YcrnoBHbIN TENMOBON TOK B OTKPLITOM MCMOMNHEHUN [y,

MpumenstoT IEC 60947-1:2020, 5.3.2.1.

5.3.2.2 YcnoBHbIi Tennosow Tok B o6osnouke [,

MpumeHsioT IEC 60947-1:2020, 5.3.2.2.

5.3.2.3 HomuHarbHblit pabouwin Tok /,

HomuHanbHbi pabounin Tok [, NonynpoBOAHUKOBbLIX KOHTPOSINIEPOB M KOHTAKTOPOB — HOPMasibHbIN
paboynii TOK, MpM KOTOPOM 3neKTpoannapaT HaxOgWUTCs B COCTOSIHAM MOMHOMO BKITKOYEHUS C YyYeTOM HOMMU-
HanbHOro pabouero HanpsikeHust (cMm. 5.3.1.1), HOMUHanNbLHOW YacToThl (CM. 5.3.3), HOMUHANLHOIO pexuMa
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akcnnyaTtauum (cm. 5.3.4), kateropun npuMeHeHnss (CM. 5.4), xapakTepucTMK HOpMarnbHOM HarpyskyM u nepe-
rpy3ku (cm. 5.3.5) 1 Tvna ucnonHeHusa B obonoyke (Mpu HanMuuK).

5.3.2.4 HomuHaneHbIA ANUTENbHbIA TOK /|,

MpumenstoT IEC 60947-1:2020, 5.3.2.4.

5.3.2.5 MakcumarnbHbI TOK B OTKITIOYEHHOM COCTOSHWN [

MakcuManbHbI TOK B OTKIMKOHYEHHOM COCTOAHUU [y e — MaKCUMarnbHbIA TOK, NPOTEKaoW A Yepes oc-
HOBHYIO LieNb KOHTpOMnepa, Npu KOTOPOM OH HAaxOAWUTCHA B OTKIIKOYEHHOM COCTOSIHUM B YCMOBUSIX UCMbLITAHWUS
no 9.3.3.6.3.

5.3.3 HomuHanbHana yacToTa

MpumenstoT IEC 60947-1:2020, 5.3.3.

5.3.4 3HavyeHus U cuMBOnbI pabovero LMKna

B HacTosiwem ctangapte paboyni LMKN BbipaxakwT ABYMSA 00603HaveHuaMu: F u S. OHKM onuckbiBaOT
nepuog paboTbl, a TaKKe onpeaensiioT ANUTENbHOCTb NeprMona OXnaXxaeHus.

F — oTHOLeHWe Nepuoda HaxoXAeHWa Nod HarpysKoW KO BCEMY BPEMEHM, BblpaXeHHOe B MpoLeHTax.
MpeonodTUTENbHBIMKU ABMSATCA CNeayllne 3Ha4YeHUs:

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

S — konnyecTBo pabo4nx UUKNoB B Yac. [1pegnoYTUTeNnbHbEIMKA ABNAKTCA CNeaylolne 3HaYeHUs:

$=1,2,3,4,5,6, 10, 20, 30, 40, 50, 60 paboumnx UMKNOB B Yac.

MpumeyaHue — MaroToBuTenbs BNpaee ykasaTtb Apyrue aHavyeHus F u/unun S.

5.3.5 XapakTepUCTUKN HOpPMaNbLHOW Harpy3Ku U neperpysku

5.3.5.1 Obwue nonoxeHus

MpumensoT IEC 60947-1:2020,5.3.5, ¢ HMKenprBeaeHHbIMW A0NONHEHUSMU.

5.3.5.2 XapakTepuctuka ToKa neperpysku

XapakTepucTuKa ToKa Neperpyskn npegcraeneHa BpeMs-TOKOBbIMM KoopauHaTaMmn ANA ynpaensaemMoro
Toka neperpyskn. OHa o6osHaveHa AByms cumeonamu: Xu T,.

X obo3Ha4yaeT TOK Neperpysku, KparHbin [, BelOpaHHOMY M3 maccusa 3Hadenuin B Tabnuvue 4, n npea-
cTaenseT MakcyManeHoe 3HavyeHue pabo4vero Toka nNpu nycke, NepekniyeHn MM MaHeBprMpoBaHUK B YCMo-
BUAX NMEpPerpyaku.

[NMpenHamepeHHble CBepXTOKW, He npesbliwawwe 10 yuknoB (Hanpumep, fobaBoyHoe HanpsKeHue,
GpOoCoK MpwW Mycke 1 T. 4.), KOTOPbIE MOTYT NPEBbLICUTbL YKa3aHHOe 3HaveHue X - [, He y4nTbIBalOT ANs Xapak-
TEPUCTUKM TOKa Neperpysku.

T, oBozHauaeT CyMMy NPOAOMKNTENbHOCTU KOHTPONMPYEMbIX TOKOB NEpPerpysku Bo Bpems nycka, nepe-
KIMOYEeHMA 1 MaHeBpupoBaHus (cM. Tabriuuy 4).

5.3.5.3 PaboTtocnocobHocTb

PaboTtocnocobHOCTL — coveTaHne criefyLnX XapakTepucTuk:

- KOMMYTaLUWsa 1 NponyckaHWe ToKa BO BKMNIOYEHHOM COCTOAHWH;

- yCTaHOBMNEHWEe W NOAAEPKaHNe OTKIIOHYEHHOTO COCTosAHMSA (BNOKMpOBKa) NMpW MOMHOM HanpsiKeHUn B
YCrOBNAX HOPMAanbHOW HAarpy3kM 1 YCrOBUAX NEperpy3kn B COOTBETCTBMM C KATEropuen NnpuMeHeHns, xapak-
TEPUCTUKOM TOKa NEPErpy3Kkn M 3afaHHbIX LMKIOB pexMMa 3KChnyaTaunm.

PaboTtocnocobHOCTL xapakTepuayeTcs:

- HOMWHanbHbIM paboyum HanpsikeHveM (cm. 5.3.1.1);

- HOMUHanbHbIM paboynum TokoMm (cm. 5.3.2.3);

- HOMMHAITbHbIM PEXMMOM 3Kcnnyataumm (cm. 5.3.4);

- XapaKTepuCTUKOW ToKa neperpy3kn (cm. 5.3.5.2);

- KaTeropuen npumeHeHUs (cm. 5.4);

- HanMymMem QyHKLWK OrpaHUYEeHUs TOKa;

- HanMuMem QYHKLUW OrpaHUYeHNs TOKa BKIKYEHUA ABUraTens.

TpeboBaHusa npuBeaeHs! B 8.2.4.1.

5.3.5.4 XapakTepucTuKN BKIIOHMEHUS, TeMNa HapacTaHUs UMW CHUKEHWUS HamnpsbKeHus U ynpasleHus
Harpy3skom

TUNUYHLIE YCNOBUA 3KCMNyaTauMm nonynpoBOAHUKOBbLIX KOHTPONMNEPOB U KOHTAKTOPOB OMUcaHbl B Npu-
noxexHun B.

5.3.6 HoMuHaNbLHbLIA YCNOBHbLIA TOK KOPOTKOro 3aMbIKaHUsA

MpumenstoT IEC 60947-1:2020, 5.3.6.4.
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5.3.7 NoTpebnseman MOLWHOCTbL NONYNPOBOAHUKOBOIO KOHTpoOnnepa

5.3.7.1 O6wwe nonoxeHus

MoTpebnsemasi MOWHOCTE NONYNPOBOAHWKOBOIO KOHTPOMEpa UM KOHTaKTopa MoXeT BbiTk yKkasaHa
N3rotoBUTENEM.

KoHTponnep cocTtouT M3 CUMOBON NOMYNPOBOAHMKOBOM(bIX) ynpaBnaemon(bix) dassl u nonynpoBOgHU-
KOBOTO yNpaBnsloLWero ycTpoicTBa. 3TWM CMNOBbIE NONYNPOBOAHWKM WYHTUPYHTCA UMK He LWYHTUPYKTCS No-
crne BKIMYEHUs NN HapacTaHWsa Harpysku.

MoTepy B CUMOBLIX MOMYMNPOBOOHMKAX BO BPEMSI HapacTaHUsA (M CHWXEHWS) MPOMCXOOAT B TeYeHue
O4YeHb KOPOTKOTro Nneprofa BPeMeHW (CEeKyHAb!) M MOITOMY He y4WThbIBaoTCS.

MoTpebnsemasi MOLLHOCTb GNpeAenseTca NyTemM pacyera NoTepb MOLLHOCTW CUMOBbLIX NONYNPOBOAHU-
KOBBIX KOMMOHEHTOB B COOTBETCTBUWM C 5.3.7.2 M NyTEeM U3MepeHus notepb B ynNpasnsLlemM YyCTPOUCTBE B
COOTBETCTBUW C NYHKTOM 5.3.7.3

5.3.7.2 ToTepu B CMNOBLIX NOMYNpPOBOAHMKAX (CMMOBas Lenb)

Mpw AnvTensHoW paboTe NOTepu B CUMOBLIX NMOMYNPOBOAHMKAX PACCYUTLIBAKOT CliedyLwmMM obpasom:

a) dopmyna Ansa cxembl be3 WyHTUPOBaHUA:

Pup=n"1y" Vg

r4e N — KOMWYecTBO ynpasnsembix ¢as;

I, — HOMWHanbHbIA pabounin Tok, A;

— noTepu MowHocTK npu paboTe 6e3 WwyHTUMpoBaHus, BT;

V, — nageHve HanpshxeHWsl Ha CUIIOBOM MonynpoBoaHuke (06bi4HO paBHo 1 B);
b) cdhopmyna gns cxembl C LUYHTUPOBaHWEM:

Pup=0.1"Pp

C JOMOMHEHWEM K KoYy npeabiayLiein dopMynsl,
rae P, — aHepronotepu npu paboTte ¢ WyHTUPOBaHWeM.

MpumeyvyaHune — 3HayeHne koadbduureHTa 0,1 OCHOBaHO Ha CpedHecTaTUCTUYECKOM NageHWn HanpskeHus
LUYHTUPYIOLLEro KOHTakTa Mo CpaBHEHWKD C NafgeHWeM HanpsKeHUst NonynpoBOaHUKA.

5.3.7.3 loTepw NonynpoBOAHUKOBbLIX YCTPOWCTB YNpaBrneHus
MoTpebnaemy MOLLHOCTL NOMYNPOBOSHUKOBOIO YCTPOWCTBA YNpaBreHus, BKITOYAaa BEHTUNATOPLI (Npu
Hanu4yMmn), U3MepST 1 ONpedenstoT B cooTBeTcTBMM € 9.3.3.2.

5.4 Kateropusa npumeHeHuUn

5.4.1 O6wKMe nonoxeHu

MpumensoT IEC 60947-1:2020, 5.4, ¢ HUWKenpMBegeHHbIMU AONONTHEHNSIMUA:

Ana nonynpoBOAHWKOBLIX KOHTPONMEPOB M KOHTAKTOPOB CYWTAIT CTaH4APTHLIMU KaTeropum npuMmeHe-
Hug no Tabnuue 1. Jiobow Apyron TMn NpMMEeHeHUs OOMKEH OCHOBLIBATLCH HA COrMalleHUn MexXay U3rotoBu-
Tenem u notpebutenem, HO B Ka4eCcTBe TaKOro cornalleHns MoXeT UCNoMb3oBaThCa MHAOpMaUKs, cogepxa-
LanAca B KaTanore UNu npocnexkTe W3roToBUTEnNs.

B cnyuae AC-5 n AC-6 cooTBeTCTBEHHO NUTepbl «a» U «b» cnyxart ana 6onee nogpobHoro obozHauve-
HUA NPUMEHEeHNUs.

MpumeyvyaHune — B otnuymne oT cornawenus, ncnonsayemoro B |IEC 60947-4-2 onga nonynpoBOOHUKOBBLIX KOH-
TPONMEPOB M NycKaTernein ABUraTenei, 3T NMTepsl HE OTHOCATCS K NOCNEA0BaTENLHOCTU PaboymX LIMKIOB.

5.4.2 HasHa4yeHue napameTpoOB Ha OCHOBaHUMW pPe3ynbTaToOB UCNbITAHUN

KoHTponnepy unu KOHTaKTOpy, UCMLITAHHOMY C OnpefeneHHbIMU napaMmeTpamMy No O4HOW KaTeropuu
NPYMEHEHWUS, MOXXHO HasHa4nTb Apyrve napameTpbl 6e3 ucnbiTaHnsa Npu yCroBUK, YTO:

- HOMWHanNbHbIA paboYnin TOK U HANPsXKEHWE, NMPOBEPSABLUMECH NPU UCTbITAHUM BbINK HEe HKKe napamMe-
TPOB, Ha3Ha4YaeMblX 63 NCMbITaHUS;

- TpeboBaHWsA K KaTEropuu NPUMEHEHUSA U PEXMMY ANA UCNLITAHHOrO NapaMeTpa Bbinu TaknMK xe Unu
Donee XecTkMMK, YeM K HazHa4Yaemomy De3 ucnblTaHua NapaMeTpy; OTHOCUTENTbHbLIE YPOBHM XKECTKOCTH Npu-
BeaeHbl B Tabnuue 2;

- XapakTepucTuka Toka neperpyskn Ons UCMbITaHHOTO napaMeTpa AOoMmkHa ObiTe Takoh xe unu Gonee
KECTKOW, 4eM Ans HazHadaemoro 6e3 ncneiTaHua napameTpa ¢ OTHOCMTENbHLIMKW YPOBHSMMW KECTKOCTH Mo
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Taﬁnmu,e 2. Tonbko Bonee HW3KMe 3Ha4YeHUs X, 4eM ucnbiTaHHOE 3Ha4YeHue, MOryT BbITb Ha3Ha4YeHbl 6e3 uc-
NbITaHUA.

Tabnuya 1— Kateropumm ncnonb3oBaHus

KaTeropus CornacosaHHas FF e
npuMeHeHus KaTteropus NpUMeHeHns? MMHAHOG HASHAHSHY
AC-51 AC-1 HenHAYKTUBHBIE UMW aKTUBHO-MHAYKTUBHbLIE HArpy3sKW, nevym ¢ peaucTme-
HbIM HarpeBsoM
AC-55a AC-5a KomMmyTauus perynaTopoB aNeKTpMYeckUxX paspagHbiX namn
AC-55b AC-5b KommyTaums naMmn HakanueaHus
AC-56a AC-6a KommyTauus TpaHcgopMaTopoB
AC-56b AC-6b KomMmMyTaums koHOeHcaTopHblx Batapei

2 Hoeble kateropun npumMmeHeHns B cooteetcTBun ¢ |EC 60947-1:2020 (npunoxexue A) — oba Tuna kaTteropui,
OelcTBylOLME Ha BpEMS NepexoaHoro nepuoaa.

Tabnuya 2— OTHOCUTENbLHBLIE YPOBHU XECTKOCTH

YpOBEHb XeCTKOCTH Kateropusi nprmeHeHus XapakTepucTuKa Toka neperpysku TpeBosaHus no spemeHun”

Haunbonee xecTkas Bce HawnbGonbLee 13 (X - [e)2 9L Hawnbonbluiee 3HayeHne n3 F - S

2 Ecnu HanBonbluee 3HadeHue m3 (X - 15)2 - T, BCTpEYaeTcs 4Yalle, YeM C OAHUM 3HadeHuem X - [, MpyMeHsoT
HanbonbLwee 3HadyeHne X - ]e.

b Ecnu HanBonbluee 3HayeHve U3 F - S BCTpeYaeTcs Yallle, YeM C OAHWUM 3HaYeHneM S, NpUMeHsioT HanBonbluee
3HayeHune S.

5.5 LUenwv ynpaBsneHus

MpumenstoT IEC 60947-1:2020, 5.5.1, ¢ HUXKeNpUBEAEHHBIMW OONONTHEHUAMMU.

MNepeyeHb xapakTepucTuk, npuBeneHHblx B IEC 60947-1:2020, 5.5.1, HeobxoaMMO AOMNOMHUATH:
- OrpaHUYeHHON MOLLHOCTLIO (ECNU UCTOYHUK cooTBeTCTBYET 8.1.14);

- uctouHukom BCHH (3CHH) (B cooTtBeTcTBUM c IEC 60947-1:2020, npunoxeHue N).

Mpumevanune — B CLWA v KaHage uenwv ynpaBneHWs XxapakTepuayloTca UCTOYHMKaMKM Knacca 2, onpeneneH-
HeiMu B NFPA 70, rocygapcTBeHHOM CBOAE anekTpoTexHuyeckux npasun n CSA C22.1, kaHaackom cBoAe 3NeKTPOTEXHU-
yeckux npasun (CE Code).

5.6 BcnomorartenbHble uenu

MpumenstoT IEC 60947-1:2020, 5.6, ¢ HUXKenpuUBeOEHHbIMW AONONMHEHUAMM.

ONeKTPOHHbIE BCMOMOraTemnbHbIE Lenu BbIMOMHSKT MOMe3Hble yHKUUK (HanpuMmep, MOHUTOPUHT, cbop
OaHHBIX U T. A.), KOTOpble He 06a3aTenbHO ABMATCA PYHKLUSAMK, CBA3AHHBIMU C MPAMbLIM YNpaBrneHueM pac-
YETHbIMUW XapakTepucTMKaMu.

B HOpmarnbHbIX YyCINOBUAX BCMOMOrATENbHbLIE LIENW MMEHT TAKUE XE XapaKTepPUCTUKK, YTO U Lienu ynpas-
MEeHWs, U Ha HUX PacNpOCTPaHATCA eguHble TpeboBaHus. Ecriv BcnomoratensHble (OYHKLWA BKOYaT He-
CTaHOapTHbIe XapaKTepucTukM paboTocnocobHOCTH, CnefyeT NPOKOHCYNLTMPOBAaTLCS C U3rOTOBUTENEeM Ans
onpeaeneHns KpUTUYECKNX XapakTePUCTUK.

LincppoBble Bxoabl U/MnU LU@POBLIE BbIXOALI, UMEKLLKMECH B KOHTpOMMAepax W nyckatensax, AOMKHbI
OblTb COBMECTUMBI C NPOrpaMMUPyeMbIMIA Norudeckumin koHTponnepamu (MJ1K) n cooTeeTcTBOBaTEH TPEbOBA-
HuaMm [EC 60947-1:2020, npunoxeHue S.

5.7 CeobogHoe

5.8 KoopguHauusa c ycTpolcTBaMmu Ans 3aluTbl OT KOPOTKUX 3aMbikaHui (Y3K3)

ﬂOJ'IyI'IDOBO,E[HMKOBbIe KOHTPONINepbl 1 KOHTAKTOPB!I XapakTepu3yrTCcA TUNOM, HOMWUHANbHLIMKW XapaKTe-
PUCTUKaAMW KU XapakTepUucTtukammn Y3K3, KOTOpble NpUMeHAKT And obecnevyeHns CENEKTUBHOCTU neperpysku
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Mo TOKy Mexay nyckaTtenem n ¥Y3K3, a Takke COOTBETCTBYIOLEN 3alnThl NOMYNpPOBOAHUKOBbIX KOHTPOMMEPOB
N KOHTaKTOPOB OT TOKOB KOPOTKOFO 3aMblKaHWUA.
CootBeTcTByOLME TpeboBaHusa NpueedeHsl B 8.2.5 n IEC 60947-1:2020, 5.8.

6 UHncopmaumnsa o6 usgennu

6.1 XapakTtep nHcpopmayuu

W3roToBnTEnem gonxHa ObiTh BblgaHa crieayowas MHopMaumsa:

HoeHmuchurkayus:

a) HavMeHOBaHWe uUnu TOproBas mapka W3roToBMTenNs;

b) oboaHa4veHwe TUNa UnNu Homep cepun (M3genns);

c) obosHaveHue HacTosAWwero ctaHaapTa.

XapaxkTepucTUKW, rMaeHble HOMUHAaIbHbBIE 3HAaYEHWS U HasHa4YeHve:

d) HOMUHanbHble paboyne HanpsxKeHusa (cMm. 5.3.1.1);

e) HOMWHanbHble paboyme TOKM COrMacHoO KaTeropusamM npuMeHeHus (cM.5.4), xapakTepucTuKe Toka ne-
perpy3ku (cMm. 5.3.5.2) u yukny pexuma (cMm. 5.3.4.) unu BpeMeHU OTKMNOYEHWSA, COCTABNAKLLNE HOMUHANLHLIN
napameTp.

MpegnucanHbin opmaT anst AC-1 nokasaH Ha criegyoLlem npumepe:

lNMpumep — 100 A: AC-1: 1,5 x I, — 46 s: 50 % — 30/4.

3710 03Ha4yaeT HoMuHan Toka 100 A obLiero HazHa4YeHWs1 C HEMHOYKTUBHbBIMKW UMK CNerka MHOYKTMBHbLIMM
Harpyakamu. Annapat MoxeT Bolgepxartb 150 A B TedeHne 46 c; Harpy3odHbln koadduumeHT 50; 30 cTaH-
OapTHbIX LIMKNOB OMNepupoBaHns B Yac.

Ecnu HoMUHanbHBIM pabo4unin TOK NpeanvcaH Ans nonynpoBOgHMKOBOIO KOHTPOiepa TONbKO B coveTa-
HUW C WWYHTOM, TOrga 370 AOMKHO ObITe YKa3aHo criedyroLlmum NpeanMcaHHbiM napaMeTpoM, NokasaHHbIM Ha
npumepe ana AC-5a:

Mpumep — 100 A: AC-5a:2 x I, — 30 c:180 c.

370 o3HavyaeT HomuHan Toka 100 A ons BKMOYEHWHA PErynAaTOPOB 3MEKTPUYECKUX paspsagHbIX namn.
Annapat moxeT Bolgepxate 200 A B TedeHne 30 c; BpemMsi OTKITIOMEHUS He O0MKHO ObiTe MeHblwe 180 ¢ go
Ha4yana cnegywLero BKMHYeHUS;

f) MakcumMarnbHbIA TOK B OTKIKOYEHHOM COCTOSIHUMK;

g) nNpwBoAAT nMMBOo 3Ha4YeHWe HOoMWHaNbHOW YacToTel 50/60 'y, Nbo Apyrve HOMWHaMNBHbLIE YACTOThI,
Hanpumep, 16 2/3 'y, 400 u;

h) ykasaHue HOMUWHanNbHbIX HArpy3o0K, eCny NpUMeHUMO (cM. 5.3.4);

i) ranbBaHWYecKasa pas3Bs3Kka MeXay NonKcamMu, ecriv NPUMEHUMO.

BezonacHoOCTb U yCNoBUSA YCTAHOBKM:

j) HOMWHaneHoe HanpsikeHue uzonauum (cm. 5.3.1.2);

k) HOMWMHanNbHOE UMMyNbCHOE BbIAEPKMBAEMOE HanpsxKeHue (cMm. 5.3.1.3);

I) IP kon B cootBeTcTBUM C IEC 60947-1:2020 (npunoxeHue C);

m) cTeneHb 3arpAsHexns (cm. 7.1.3.2);

N) HOMWHAamNbHbBIA YCMOBHbLIA TOK KOPOTKOMO 3aMblKaHWs W TWMIM KOOPAWHAUWW KOHTpOMnepa unv nyc-
KaTens, a TakkKe TUMN, HOMUHAIbLHbLIA TOK U XapaKTePUCTUKKM CBA3AHHOro ¢ HUM Y3K3 (cm. 5.8);

0) XapaKTepUCTMKMN 3aXMMHOro YCTPOWCTBA AN BbIBOAOB, B TOM YMCHe:

- ONWHa N30MaUMK, CHUMaeMOolW nepe NpUucoefMHeHEM MPOBOAHUKA K KITEMME;

- MakcuMmarbHOe KOMMYecTBO NPOBOAHMKOB, BO3MOXHLIX NS NPUCoegUHEHUS.

[ns HeyHMBepcanbHbIX DE3BUHTOBLIX KNEMM:

- «S» UMK «SOl» — Ons KNeMm, npegHa3HaYeHHbIX A5 XXECTKUX OAHOXWUINbHbLIX MPOBOOAHWKOB;

- «r» — ANA KNeMM, NpegHa3HavYeHHbIX ONS XeCTKUX (OOHOXWUIbHbLIX M MHOTOXMWIMbHbIX) MPOBOAHWKOB;

- «f» — ona kneMm, NpegHasHauYeHHbIX AN rmbKUX NPOBOLHUKOB.

MpumevyaHune — B CLWA obBosHauyeHue «str» NpUMeHSsOT Ana uaeHTudukaunuy BelBOAOB, NpedHa3HaqYeHHbIX
ONS MHOTOXUIBHBIX NPOBOLHUKOB;

p) ceobogHo
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Llenu ynpaeneHus:

Q) HOMMHanbHOe HanpsXeHue uenn ynpasnexns U, poa Toka M HOMUHanbHaa 4actoTa U, Npu Heob-
XOOUMOCTU, HOMUHaNbHOE HanpshkeHue NUTaHWs uenu ynpaenewus U, pod Toka v HOMUHanbHasa 4Yacrtora,
a Takke npodne ceBefdeHusa (Hanpumep, TpeboBaHus No kanuGpOBKe MOMHOrO COMPOTUBMEHMN), Heobxoau-
Mble Ons obecrnedeHus paboTel Lenu ynpaeneHus (npumepsl KOHUIypaumnin uenei ynpaeneHus npueBeneHsbl
B IEC 60947-1:2020, npunoxeHue U;

BcromozamenbHbie Uernu:

r) BMO W HOMWMHAamMbHbIE NapaMeTpbl BCroMoraTenbHbix Lenei (cm. 5.6);

CmolKkocmb K 3MeKmpoMazHUMmHbIM noMexam U yposHU U3yHeHUs:

s) cpepa OMC A vnu B npusegeHa B IEC 60947-1:2020; gna obecne4eHWs COOTBETCTBUSI MO YPOBHIO
nanydeHus (cM. Tabnuuy 12) Tpebyetcs BHewHUn IMC-pUnbTp, OH fomKkeH BbiTb YKasaH B kaTanore n pyko-
BOACTBE MO 3KCnnyaTaunu,

HononHumernbHble ceedeHUus:

t) ccbinka Ha cneuManM3npoBaHHYK 3MEKTPOMOHTAXKHYH apMaTypy, KOTOPYH AONYCKAETCs NPUMEHSTh
AN 3NEeKTPOMOHTAaXa NonynpoBOAHVMKOBOMO KOHTPOMNMEepa UMK KOHTakTopa;

u) Tun anekTpoannapara no 5.2;

V) MakcumanbHas gonycTumas BbicOTa 00beKkTa YCTaHOBKW Had YPOBHEM MOpPS, eC/ii OHa MpeBbilaeT
1000 m;

W) MofHoe COMpOoTMBMEHME Mnonca Z, napannenbHOro MexaHW4eckKoro KOMMYTaLWOHHOID 3MeKTpo-
annapaTta WyHTUPOBaHHOMO MOSyNPOBOAHWKOBOIO KOHTpOrnepa unu koutakrtopa no |IEC 60947-4-1;

X) Oexknapauusi Ha matepuwan B cooteeTcTBum ¢ IEC 60947-1:2020, npunoxernne W

y) noTepsi MOLHOCTHU NONYyNPOBOAHUKOBOrO KOHTPONNepa, ecrnv oHa 3asiBneHa.

6.2 MapkupoBka

[na nonynpoBogHUKOBLIX KOHTPOMNNEPOB W KOHTaKTOpoB NpumeHsAlT IEC 60947-1:2020, 6.2 ¢ Huxenpu-
BeAEHHBIMW AOMNOMHEHUAMMN.

HaHHble B cooTBeTcTBMM € 6.1, nepevncnenns d)—u), BOMKHbI ObITh yKasaHsl Ha WKWNbAMKE, HA 3NeK-
Tpoannapare Wnu B TEXHUYECKOW LOKYMEHTALWUW N3TOTOBUTENS.

HaHHble B cooTBeTcTBUMM C 6.1, Nnepevncnenms c), k) (ecnu cTeneHb 3awutel otnuyaeTtcs ot IP00) u q),
AOIMKHbl ObITh HAHECEeHbI Ha aMneKTpoannapar; BPeMs-TOKOBble XapaKTepUCTUKU (MNW Onanas3oH xapakTepu-
CTUK) MPUBOAAT B TEXHWUYECKOW OOKYMEHTaLMKU U3roToBUTEns.

6.3 MHCTPYKUMM NO MOHTaXy, 3KCNnyaTauuu u obcnyxuBaHuio

MpumenstoT IEC 60947-1:2020, 6.3, ¢ HWXKENpUBEAEHHLIM AOMNONHEHWEM.

VIHCTpyKUMKM 0OMKHBI 0XBaTbiBaTh CMeLManbHble 3MeKTPOyCTaHOBOYHbIE U3AENNS.

JononHutenbHaa MHGOpMAaLKUa Mo BbIBOAY U3 3KCNMyaTauun M AEMOHTaXy YCTPOWCTBa AOMKHA ObiThb
JOCTYMHa 4NA Nonb30BaTens B crny4ae NporHo3vpyeMoro onacHoro COCTOAHUA YyCTPOWCTBa, Hanpumep, n3-3a
HaKOMMeHHOW 3HEPruK, HecTabuUnsHOCTW UMM NageHUa NpegMeToB U T. 4.

[nsa nagenwii, COOTBETCTBYIOLMX HAacToSALWEeMY CTaHOapTy, HeobXoAUMO y4YUTeIBaTe CNeAyoW e Xapak-
TEPUCTUKM:

- KOPOTKOE 3aMbIKaHKe;

- ocobble TpeboBaHWa K pexumy paboTel (MpY HaNUYUK);

- HanNU4Me MexaHWYecKMX KOMMYTaUWMOHHbIX YCTPOWCTB, UCMOMb3YEeMbIX B MOMyNpOBOOHWKOBOM KOH-
Tponnepe unu koHtaktope (cm. 8.2.1.6);

- NpeBbILUEHWE TEMNEPATYPbl METANNMYECKON pagnaTopHOM NOBEPXHOCTK arekTpoannapaTta sbiwe 50 K.

Ecnwu B cuny KOHCTPYKTMBHOM 0COBEHHOCTUN ANSA NUTaHWS BTOPUYHOW Uenu TpebyeTcs BHELUHWA UCTON-
HUK MATaHUSA, KOTOPbIN HE SBNSETCH UCTOYHUKOM C OrpaHUuYeHHOM MOLHOCTBH B cooTBeTcTBuUM € 8.1.14, na-
rOTOBWUTEMNbL OOMKEH NPeaoCcTaBUTL COOTBETCTRYIOLLME CBEAEHUSA O 3aLlMTe NOPTOB OT KOPOTKOrO 3aMbIKaHWUS
N CBEPXTOKOB.

[na kaxgoro noTeHUMansHoro BMaa onacHoOCTM M3rOTOBUTENL AOMKEH NPefoCTaBUTL NpeaynpeguTens-
Hble 3HakK, rpaduyeckme obO3HAYEHUA UNKW yBeJOMMeHUs No 6e3onacHoCTW, HanpuMep, B COOTBETCTBUM C
IEC 60417-5036:2002-10. TekcToBble yBeAoMneHus npusegeHsl B 1ISO 3864-2.

MpumeuvaHune — B IEC 82079-1") npuBeneHo pykoBoacTBO No paspaboTke MHCTPYKUMIA MO BE30NacHoCTy.

) 3ameren wa IEC/IEEE 82079-1:2019. OdHako dns o0HO3HauHo20 cobmodeHus mpebosaHus Hacmosuweao
cmaHdapma, ebipaxeHH020 8 0amuposaHHOU CCbINKE, peKoMeHOYyemcs UCMoNb308amMb MOMBKO yKazaHHOe 8 3moll
cehinike usdaHue.
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B WHCTPYKUKMW TaKXKe OOIMKHbI BbITb npuBegeHbl cBegeHunsd (o]5] YCTaHOBKE CpedCTB OTKMHYEeHWA NMpu He-
06X0,EI,MMDCTM TEXHUYECKOIo OﬁCJ’Iy)KVIBaHMFl nocrne nonynpoBOOHUKOBOIO KOHTpONnepa Ul KOHTakTopa.

6.4 UHdopmauuna ob okpyxallwen cpege

MpumeHstoT IEC 60947-1:2020, 6.4.
[eknapaunv Ha maTepuarnsl, ecn TaKOBble MMEKTCH, JOMMKHbLI BbITb NpeAcTaBneHbl B COOTBETCTBUN C
npunoxexHem W k IEC 60947-1:2020.

7 HopmanbHbie ycrnoBus 3KCnnyatauum, MOHTaxa M TPaHCNOPTUPOBaHUA

7.1 HopmanbHbIe ycnoBUA 3KcnnyaTauuu

7.1.1 TemnepaTtypa okpyxatloLiero Bozgyxa

TeMnepatypa OKpyKatoLLero Bo3ayxa He JomkHa npeBbiwate +40 °C, a ee cpefHee 3Ha4YeHue B Teve-
Hue 24 4 He JOMKHO npeBbliwaTte +35 °C.

HwxkHWin npegen Temnepartypbl OKpyxatoLlero Bosgyxa coctaenset 0 °C.

TeMnepaTypoi OKpyXaloLwero Bo3gyxa siBNsieTcs TeMmnepartypa Bozgyxa Bonusm obopynoBaHusi, ecnu
oHO Bes obono4ku, Unu BENK3M 060NOYKK, ecni OHO B 060NOYKe.

MpumeyvyaHme — Ecnu obopygoBaHue npedHasHa4eHo ANs MpUMeHeHWs Npu TemnepaTypax OKpyXKatoLlero
Bo3gyxa cB. +40 °C (Hanpumep, B annapaTtype pacnpefeneHns 1 ynpasneHus U B Ky3HuUax, BoMnepHbIX, TPONMYeckux
ctpaHax) unu Hwke 0 °C (Hanpumep, npy munyc 25 °C, B cooTtBetcTBuM ¢ IEC 61439 anA HM3KOBOMBTHBIX KOMMNEKTHBIX
YCTPOWCTB pacnpefeneHusa 1 ynpaeneHns ONS HapyKHOro MoHTaxa), Heobxoguma KOHCYNbTauWa U3raToOBMTENs unn ob-
paLleHune K ero katanoxHon nHopmaumm.

7.1.2 BbicoTa Haga ypoBHEM MopS

[Mpn HomMuHanNbHOW BbicoTe cBbiwe 1000 M n3roToBUTENb OOMKEH yKa3aTb MaKCUMMarnbHYH BbICOTY C
y4eToM:

- TENMOBBIX OrpaHUYeHniA, eCn OHU HOPMUPYIOTCSA Npu paboTte Ha BeicoTe cBbite 1000 Mm;

- acneKTOB KOOpAMHAaUWKM U30AUNA, eCNY OHU HOPMUPYHKTCA Npu paboTe Ha BbicoTe cBbiwe 2000 m.

[ns anekTpoannapaTtoB, NPUMEHSEMbIX Ha BomnbLUIEl BbICOTE HAA4 YPOBHEM MOPS, HEOBXOAMMO Y4YNThI-
BaTb CHWKEHUE 3NEKTPOMN30NALMOHHBIX CBOMNCTB W 3(pheKkT oxnaxaeHusa Bo3gyxa. nekTpoannapar, npegHa-
3HaYeHHbIN Ans paboTbl B NOAODOHbLIX YyCNOBUSX, pazpaboTaH Ui NPUMEHSeTCs B COOTBETCTBUAW C COralleHu-
eM MeXay M3roToBuTenem u notpebutenem.

7.1.3 ATmocdepHbie ycnoBus

7.1.3.1 BnaxHocTb

MpumensioT IEC 60947-1:2020, 7.1.3.1.

7.1.3.2 CteneHb 3arpsiaHeHns

Ecnu nsrotoBuTEneM He ykasaHo WMHOe, NonynpoBOAHUKOBbLIE KOHTpOMMNepbl U KOHTAKTOPbLI MPUMEHSOT
B YCINOBMSAX CPefbl CO CTENEHbI 3arpasHeHus 3, onpegeneHHeix B IEC 60947-1:2020, 7.1.3.2. B 3aBMCMMOCTH
OT MUKPOKNMUMAaTU4ECKUX YCNOBUIA 40MNYCKAETCA NPUMEHEHNE NPOYMX CTENEHEN 3arpA3HeHUs.

7.1.4 OuHamu4ecKue Harpys3ku v Bubpauyuun

MpumeHsoT IEC 60947-1:2020, 7.1.4 ¢ HUXKenpuBedeHHbIM JOMNONHEHMEM.

CranpgapTHble ycnosus Bubpauum onpegenerbl B IEC 60947-1:2020 tabnuua Q.1, cHocka b).

7.2 YcnoBus npuv TPAHCNOPTUPOBAHMM U XPaHEHUN
MpumensioT IEC 60947-1:2020, 7.2.
7.3 MoHTax

Mo IEC 60947-1:2020, 6.3, a Takke TpeboBaHusa no 3AMC cm. 8.3 1 9.4 Huxe.

7.4 C-)neKTpomaererle noMexm m BOSAeﬁCTBMH SNeKTpUuv4eCKMUX cuctem

TpeboeaHusa no 3MC cm. 8.3 n 9.4.
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8 TpeboBaHMA K KOHCTPYKLUMU U pabOTOCNOCOOHOCTHU

8.1 TpeboBaHMA K KOHCTPYKLUU

8.1.1 O6wWwme nonoxeHns

MpumeHstoT IEC 60947-1:2020, 8.1.1 ¢ HUKeNpUBEAEHHbIM AOMNONMHEHUEM.

JomnkHbl 6bITh NPUHATEI MEPLI MO CHUXXEHWKO BEPOSATHOCTH MOPaXXeHWUsl TOKOM 0BCnyKMBatoLLErO Nepco-
Hana n ywepba MMyLLecTBY B YCIOBUAX MOHTaXa, TeXHWYeCKOoro obcnyKMBaHUsA 1 HOpMarbHOW JKcnnyaTa-
LWK1, HEHOpPMansHOW 3kcnnyaTauun 1 06oCHOBAHHO NMPOrHO3MPYEMOro HENPABUINBHOTO NpUMeHeHUs. Tpebo-
BaHMUAMMW HaCTOSLLEro cTaHfapTa Takue Mepbl NpeaycMOTpPeHbI.

B cooTBeTCTBMM C HACTOSILLMM CTAHOAPTOM B HOPMAarbHbIX YCNOBUAX 3KCNNyaTaLUW U B YCNOBUAX e4u-
HWYHOW HeucnpaBHOCTW Heobxooumo obecneymBaTh 3alWTy OT OMACHOCTEN, CBA3aHHbIX C 3MEeKTPOHHbLIMU
Lensmu.

KOMMOHEeHTLI, NpUMeHseMble B KOHCTPYKUWKW 3reKkTpoannapaTtoB U COOTBETCTBYLLME OnpeferneHHbIM
cTaHOapTam Ha KOHKpeTHoe obopyaoraHue, He TpebyrT oTAenbHOW oueHkM. KoOMNOHEHTBI UMK yanbl KOMMO-
HEHTOB, onpeeneHHble CTaH4apThl HA KOTOPbIe OTCYTCTBYIOT, NOANexaT UCNbITaHUsIM B COOTBETCTBUK C Tpe-
BoBaHuaAMMK HacToALLEro cTaHgapTa. Ecnv npumeHsaoT MexaHU4eckue YCTPOMCTBa KOMMYTAaLUKW, CUMTAETCH,
YTO OHW COOTBETCTBYIOT TPeboBaHMAM KOHKPETHOrO CTaH4apTa Ha aHanornyHele M3Aenust U SONoSTHUTENbHBIM
TpeboBaHUAM HACTOALLErO CTaHAapTAa.

Ecnu anektpoannapar npefHasHayeH ANA NMpUMMeHeHWs COBMECTHO C onpefeneHHbIM BCromoraTesb-
HbeiM O0BopyaoBaHMEM W CNeunanvM3MpoOBaHHOWM 3MEKTPOMOHTAXHOM apMaTypoi, OoUueHKa M ucneiTaHne bes-
OMacHOCTWU AOMKHbI pacnpocTPaHATLCS Ha BCMOMOraTernbHYy annapartypy U apMatypy npy YCroBUK, YTO OHK
He BNUST Ha De3onacHOCTb Kakoro-nnbo obopygoBaHus.

JocTtynHas YyacTb anekTpoannapaTa, 1 0cOBeHHO opraHbl yNpaeneHus, He OOMKHbI UMETb OCTPLIX KpaeB
W YrNoB, KOTOPble MOTYT NPUBECTU K MOPaXeHU0 TOKOM onepaTopa.

B pykoeogcTBe no akcnnyaTtauuu cnenyeT nogpobHo ykasatk Mepbl 6e3onacHoCTH, NpeaHa3Ha4YeHHbie
ans notpebuTens, B TOM YUCHe YeTKoe NpenynpexneHne 0 BO3MOXHOCTM BO3HUKHOBEHWS OMAacHOW cUTyauum
B pAZe KOPPEKTUPOROK UIM HACTPOEK.

B pykoBoacTBe no 3KkcnnyatauvMyM HacTPOWKY NMpefaBapuiHON CUrHanuaauum neperpysku cnegyet pac-
cMaTpuBaTh Kak cneuMansHoe npeaynpexaeHue o 6e3onacHocTy.

Mpy 3amMeHe UNn CoKpaLleHWM NPUMEHEHWS ONacHbIX BELLECTB UM B Lensix obecnevyeHns Mep no npe-
OOTBpaLleHWo BbIDPOCOB UMM KOHTAKTa C HAMW cnefdyeT yunTbiBaTe TpebosaHua IEC 60947-1:2020, npuno-
xenne Q.

MpumeyvaHune — B dygywen nydbnukauumn IEC TS 63058 6yoeT npegctaBneH MeTod OLEHKW BO34EWCTBUA Ha
OKpY:KaKLLYI0 cpeny, pacnpenenqTensHoe YCTPOUCTBO 1 annapaTtypy ynpasneHus:.

8.1.2 MaTtepuansl

8.1.2.1 O6bwwe TpeboBaHna kK maTeprvanam

MpumeHsawT IEC 60947-1:2020, 8.1.2.1, ¢ HMXKenpuBeaeHHbIMW JOMNONHEHUAMM.

HeTtanu n3 n3onsauMoHHbIX MaTePUAnoR, PacnonoXeHHbIe B 3NEKTPUYECKUX LenaxX ¢ NMTaHWEM OT UCTOY-
HWKa MUTaHWA C OrpaHNYeHHON MOLHOCTLI0 No 8.1.14, MOryT He COOTBETCTBOBaTh TPeboBaHMAM HacTOALLErO
NOANYHKTA.

Mpumeuyanne — TpeboBaHua no noxxapoonacHocty npueseneHsl B IEC/TR 63054.

8.1.2.2 VcnbelTaHne pacKkaneHHbIM NpoBogoM

MpumenstoT IEC 60947-1:2020, 8.1.2.2, ¢ HMXeNpUBEAEHHbLIM AOMOMHEHNEM.

VicnbiTaHWs, NpOBOAMMbIE Ha anekTpoannapaTe U1 4acTax, B3ATbIX U3 3neKkTpoannapaTa, YacTax 13o-
NALNOHHOMO MaTepuana, HeobXoAUMbIX ONs YOEepXaHUs Ha MecTe TOKOBEeOYLLMX YacTel, JOIKHbLI OTBeYaTb
TpeboBaHUAM UCNbITAHWIA packaneHHon npoeonokoi no IEC 60947-1:2020, 9.2.2.1, npu UcnbiTaTeNbHON TEM-
nepatype 850 °C.

8.1.2.3 McnbelTaHne, OCHOBAHHOE Ha KaTeropuu BOCMNIaMeHAeMOCTH

MpumenstoT IEC 60947-1:2020, 8.1.2.3.

8.1.3 ToxkoBepgywiuMe YacTu U X coegUHEHUA

MpumensaoT IEC 60947-1:2020, 8.1.3, c HMXENPUBEAEHHBLIM OMNOMHEHUEM.

OneKkTponpoBoAKka, KoTopas MoXeT DbiTb NepemeLLeHa UM 30THyTa BO BPEMS MOHTaXa UIM BO BPEMS
TexHUYeckoro obcnyxuBaHusi, HaNnpuMep NPOBOAKA OT HEMOABWMKHOW 4acTW K YacTu, YCTAHOBINEHHOW Ha OT-
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KWOHOW KpbILIKE UNW ABEepU, A0MKHA ObiTh NPONOXEHa M 3aKpenneHa Takmm obpasom, 4Ttobbl npoBoa He Bbin
MOBPEXAEH BO BPEMS OTKPbIBAHMA M 3aKPbIBAHUS OBEPU UIN KPbILLKK.

8.1.4 3a3opbl M paccTOAHUA NYTU YTEUYKU

MpumeHstoT IEC 60947-1:2020, 8.1.4, ¢ HWKenpUBeLeHHBIMY OOMNONHEHUSMM.

B cootBetcTBUM C 8.1.14 K BO3OYLUHLIM 3a30paM W NyTAM YTeUKU B Lensax ¢ MMTaHWeM OT UCTOYHMKOB C
orpaHu4YeHHoOM MOLLIHOCThLIO, B TOM YMCIe Ha neYaTHbIX MOHTaXHbIX Nnatax, He npeabaBnalT 0baA3aTenbHbIX
TpebosaHuii no IEC 60947-1:2020, 8.1.4.

Ecnu goctynHbl uenm BCHH 1 3CHH, oHu gommkHel ObiTh OTAENEHbI OT ONACHbLIX YacTel nog Hanpshke-
HWEM B COOTBETCTBUM C TPebOoBaAHNAMM NPUNOoXKeHUs L K CONPOTUBNEHUKD B 3aLUWUTHOM LEenu B AOMONMHEHWe K
IEC 60947-1:2020, npunoxeHue N.

MpumeyvyaHmne 1 — Ecnu kakne-nnbo Lenn OOCTYMNHbI TOMBKO B YCMOBUSAX TEXHUYECKOrO 0BCNYXMBaHUA MW
aHanorM4HeIX YCNoBuAX, TO, B 3aBMCUMOCTU OT YPOBHA pUcKa (CTEMEHb THKECTU Bpeaa v BEPOSATHOCTE BO3HUKHOBEHWS),
WX NMpUMeHeHWe LoMyCcKkaeTCcs paccMaTpuBaTh Kak NpUMeHeHWe B HOpMarkbHbIX YCNoBUAX akcnnyataumu (cM. 6.1) n npu-
MeHATb TonbKo 6azoByto nzonaunio. [locTynHele YacTn onpeaensoT UcnbiTaTensHeIMU Wynamu no IEC 61032.

MpumeyvyaHmne 2 — CgoWcTBa NONYNPOBOOHMKA HE MO3BOMAIOT €ro0 MPUMEHATH B LENsAX B KadecTBe
paskeaunHUTenAa.

8.1.5 OpraH ynpaBneHus

CeobogHoe.

8.1.6 YkazaHwve nonoxeHWsA KOHTaKTOB

CeobogHoe.

8.1.7 JononHuTenbHble TpeGoOBaHUA K aMNeKTpoannaparam, NPUrogHbIM OnA pasbeguHeHus

CeobogHoe.

8.1.8 BbiBOoAbI

8.1.8.1 O6WwmMe nonoxeHus

MpumenstoT IEC 60947-1:2020, 8.1.8.

8.1.8.2 O6o3Ha4yeHne N MapKMPOBKa KOHTaKTHbIX BbIBOAOB

MpumensoT IEC 60947-1:2020, 8.1.8.4 ¢ gononHuTenbHbIMK TpeboBaHMAMW B COOTBETCTBUW C NPUIO-
XeHuem A.

3nekTpoannapaT MoxeT ObiTb CHabXxeH cpeAcTBaMW ONs MOAKITHYEHWS K 3a3eMINeHU0 TonbKo Ans
dyHKUMOHAaNBHBIX Lenei (B oTNnYMe oT 3aluTHOro 3asemneHuns). OHW JOMKHbI UIMETb MApKUPOBKY UMW Apy-
ryto uaeHTudmkaumo B cootsetctemu ¢ IEC 60445.

8.1.9 JononHuTenbHble TpebGoBaHWA ANA 3NeKTpoannapara c NonKCcoM HerWTpanu

CeobBogHoe.

8.1.10 MonoXxeHuA 0 3alUTHOM 3a3eMINeHUn

MpumeHstoT IEC 60947-1:2020, 8.1.10.

8.1.11 Kopnyc ansa anekrpoannapaTtoB

MpumensoT IEC 60947-1:2020, 8.1.11.

8.1.12 CrteneHun 3alMTbl KOHTPONNEPOB U NycKaTenen B 3alUTHOM UCMOMHEHUN

MpumeHsitoT IEC 60947-1:2020, 8.1.12.

8.1.13 BoiTArmBaHue, Kpy4yeHue, u3rub cranbHbIX Tpyd ANA NPOBOAHUKOB

MpumeHstoT IEC 60947-1:2020, 8.1.13.

8.1.14 MCTOYHMK C OrpaHUYEHHONA MOLUHOCTLH

8.1.14.1 Obwmne nonoxeHus

Peanuzaumito orpaHM4eHWs MOLLHOCTM MCTOYHMKA BO BTOPWUYHOW LIEMW AOMNYCKaeTCA OpraHW3o0BbIBaTb
npy ee NOAKMIOYEHUN K LLeny ¢ ONacHbIM Hanps:KeHuem Npy NCNoNb30BaHWKM CrieayroLnx CpeacTs:

a) ranbBaHW4ecKoe pasfeneHue;

b) conpoTuBneHwe AN orpaHUYeHns Toka.

Mpumevyanune — WctouHukm knacca 2 B coorBetcTBuMM ¢ NFPA 70 n CSA C22.1 obnagaloT aHanorm4HbIMu
BbIXOAHBIMW 2MEKTPUHECKUMMN XapaKkTEPUCTUKAMM, YTO M UCTOYHMKM MUTaHWA C OrpaHMYEHHOM MOLLHOCTBLIO M ranbBaHnye-
CKUM pasfeneHunem.

8.1.14.2 VICTOYHUK C OrpaHNUYEHHON MOLLUHOCTLIO U ranbBaHUYeCKUM pasfeneHuem

MCTOYHMK NUTaHWA C OrpaHUYeHHOW MOLLHOCTLIO M ranbBaHMYeCcKMM pasderneHueM CoOoepXUT Takow
ranbBaHWYeCcKN pasBsi3aHHbIA KOMMOHEHT, Kak TpaHcdopMaTop, Mexay NepBUYHOW Uenblo U BbIXOAOM orpa-
HUYeHHOUW MoLLHOCTU. OH JoMKeH COOTBETCTBOBATL OQHOMY M3 CNefyroLnx TpeboBaHuiA:

a) BbIXOZ MO CBOMM CBOWCTBaM OrpaHWyeH B COOTBETCTBUM C Tabnuuen 14;
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b) nuHenHoe WNM HeNWHEWHOE COMPOTUBNEHWE OrPaHWYUBAET BbIXOOHYKH MOLHOCTbL B COOTBETCTBMM
¢ Tabnuuen 14. Ecnu npumeHsitoT ycTpoicteo MNTK (Hanpumep, Tepmuctop ¢ MNTK), oHO gomkHO BeiAepXaTb
onpefeneHHble UCNbITaHUSA, yKalaHHble B IEC 60730-1;

C) perynupylowas ceTb OrpaHN4MBaET BbIXOOHYH MOLLHOCTb B COOTBETCTBMMW ¢ Tabnuuen 14 kak c egu-
HUYHOW HEUCMPABHOCTLIO B PErYNUPYHILLENA ceTn, Tak U bea Hee;

d) NpUMeHSAIT 3aLLMTHOe YCTPOWCTBO OT Neperpy3kn no TOKY, NPy 3TOM BbIXOOHOW CUrHamn orpaHuyeH B
cooTBeTCTBMW ¢ Tabnuuen 15;

e) B KauyecTBe YCTPOMWCTBA 3aLMThl OT NEpPerpy3ky No TOKY MPUMEHSIIOT MNaBkUA NpefoXpaHuTerns unm
Heperynupyemoe anekTpoMexaHu4ecKoe YCTPONCTRO.

CooTBeTcTBME ONA OMNpPeLAeneHMs MakCUMarbHOW OOCTYMHOW MOLLUHOCTM MPOBEPSAI0T WCMbiTaHWEM
no 9.2.4.

B cnyuae BHelUHEro UCTOYHMKA NUTaHUs Be3 yCcTpOMCTBa 3alLMThl OT MEepPEerpy3ku No TOKY NnokasaTenu
HEe OOMKHbI NPeBbIaTh 3HAYeHUNR, NpuBeaeHHbIX B Tabnuue 14. B cnyyae BHeLWHEro NCTOMHMKA NUTaHWSA C
YCTPOWCTBOM 3aluThl OT Neperpy3ky no TOKY NokasaTenu He OOMKHbI NpeBbiaTh 3Ha4YeHUn, NPUBEOEHHbIX
B Tabnuue 15.

Tabnuya 14 — lNpegencHble 3HaYEHUST UCTOYHUKOB C OFPaHUYEHHON MOLLHOCTEIO 6e3 yCTpoWcTBa 3aluTel OT nepe-
TPy3Ku Mo TOKy

BoixoagHoe Hanpskenue® U, B
BeixogHoit Tokb: d MakcumansHas
C
NepemMeHHOro Toka NOCTOSAHHOTO TOKa Igo A MolHocTE® 8, BA,
He 6onee 30 (oencTBylolee 3Ha4eHWE) He 6onee 30 He Gonee 8 100
" 2 150
< =
30<U,. <60 Uns 100

& U,, — BbIXOAHOE HaMNps}eHue, M3MepeHHoe B COOTBETCTBUM CO BCEMU OTCOBAMHEHHLIMU Lienamm Harpysku. Ha-
NpsxeHs NpUBegeHsl ANA CUMHYCOMAANsLHOTo NepeMeHHOro ToKa U NocTosHHoro Toka 6e3 nynescauuin. Jns HecuHyco-
1aansHOro NePEMEHHOrO TOKa M MOCTOAHHOMO Toka ¢ nynscauusimu bonee 10 % nvka NUMKOBOE HAMNPsiKEHWUE HE MOXET
npesbiwaTs 42,4 B.

b I . — MaKCKHManbHbIA BbIXOAHOW TOK ¢ 6@3beMKOCTHOWM Harpy3kon, BKMKYan KOPOTKOE 3aMblKaHWe.

¢ S, BA — makcumanbHas BbiXogHas ukcupyemas MOLWHOCTE ¢ 6e3beMKOCTHOR Harpyakoil B COOTBETCTBUM C
9.2.4.

d WamepeHue I . NpoBOAAT Yepes 5 ¢ nocne NPUMEHEHWUs Harpyskn, ecnn aawura obecnedymBaeTcs aneKTPOHHOM
uensto unu yctporicteoMm MNTK (Hanpumep, Tepmuctop c MTK), nnu yepes 60 ¢ — B ocTanbHbIX Cny4asnx.

¢ B CLUA npegenbHbIM aABNsieTcs 3HaveHne 60 B NoCTOSIHHOMO HeNpepbLIBHOMO MMM NOCTOSIHHOTO TOKa, KOMMYTUPY-
eMOoro BHe npegenoe gnanasoHa YyactoTsl oT 10 go 200 My, 1 24,8 B noCTOsAHHOrO TOKa, KOMMYTUPYEMOTO B Npegenax
awnanasoHa Yactot ot 10 go 200 Iy,

Tabnuya 15— lNpegeneHble 3Ha4eHUST UCTOYHUKOB C OFPaHUYEHHON MOLLHOCTBLIO C YCTPOWCTBOM 3allMThl OT nepe-
rPY3KX No TOKY

BeixogHoe Hanpsxenne? U, B H
BbixogHoi Tok?: 4 MakcumansHas yCTpngTvlla;a;aTLLO[llﬂ(?bl or
.d
nepemMeHHOro Toka NOCTOSIHHOTO TOKa Log: A MOLIIRCTE 58, BA CBEPXTOKOR®, A
He 6onee 20 He 6onee 20 He 6onee 5,0
1000
< T 250 150
20 < U, <30 20<U,<30f oc <
UOC
. 150
— 30<U,, =60 =S U
oc
MpumevyaHwune — I1a Tabnuuya bynet nepeHeceHa B Byaywyio pegakuuio ctaHgapta IEC 60947-1 u noatomy
NMpPOHyMepoBaHa nHaye, Yem apyrue 1abnuubl B HaCcTosLWEM cTaHdapTe.

19

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 26/79
CTpanuua nokymeHTa - https://GostExpert.ru/gost/gost-60947-4-3-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=69130
https://gostexpert.ru/gost/gost-60947-4-3-2024?utm_source=pdf&utm_medium=69130&utm_term=page

FOCT IEC 60947-4-3—2024

OkoHYaHue mabnuubi 15

4 U,, — BbIXOHOE HanpsxeHVe, N3MepeHHOe B COOTBETCTBIM CO BCEMM OTCOEAMHEHHBIMK Lienamin Harpysku. Ha-
NpAXeHUsa NpUBEOEHb! ANA CMHYCOMAanbLHOro NepeMeHHOro Toka 1 NOCTOAHHOMO Toka Bes3 nynescauuii. [1nsg HecuHyco-
nganbHOro NepeMeHHOro Toka U NOCTOAHHOTO ToKa ¢ Nynecaunamu 6onee 10 % nuka NMKOBOE HaNPAXeHWe He MOXET
npeebiwaTte 42,4 B.

b { . — MaKcumManbHbIA BbIXOQHOW TOK ¢ 683bEMKOCTHON Harpy3Koi, BKNoYas KOPOTKOE 3aMblkaHue, N3MepeHHbIi
yepes 60 ¢ nocne nogadn Harpysku.

¢ S, BA — makcumanbHas BbixogHasi hukcMpyemasi MOLLHOCTE ¢ 6e3bEMKOCTHOM HArpy3Kkom, naMmepeHHas Yyepes 60
C nocne nogayv Harpysku, B COOTBETCTBMK € 9.2.4.

d OrpaHnuMBaloLLMe TOK COMPOTUBIEHUS OCTAKOTCA B LIENW BO BPeMsl N3MEPEHUIA, HO MPpW 3TOM B LNy npegycMo-
TpeH 00xon YCTPOWCTB 3aLLUMThl OT NMEPErPY3KM Mo TOKY.

€ HomuHarnbl ToKka yCTPOWCTB 3alluThl OT Neperpyski no ToKy, KOTopkle B TedeHue 120 ¢ pa3mMbIKatoT Lemb C TOKOM,
paeHeIiM 210 % HOMWHANBLHOIO TOKA, YKa3aHHOro B Tabnuue.

f B CLUA npenenbHbiM SBAAETCS 3Ha4eHue 60 B NOGTOAHHOM HEMPEPLIBHOMO UMM MOCTOAHHOMO TOKa, KOMMYTUPY-
emMoro BHe npegenos gvanasoHa YactoTel oT 10 oo 200 My, 1 24,8 B nocToaHHOrO TOKa, KOMMYTUPYEMOrO B npeaenax
awanazoHa vactoT ot 10 go 200 Iy,

8.1.14.3 VICTOYHMK C OrpaHNYEHHON MOLHOCTLIO U OrpaHMYMBaOWMM TOK CONPOTUBNEHNEM

VCTOYHMK NUTAHUA C OrPaHUYEHHON MOLLHOCTLH W OFPaHWYMBaOLLIMM TOK COMPOTUBNEHNEM UMEET Che-
OYoLWe XapakTepUCTUKN:

a) BbIXOOHOE HaMnpsKeHWe OrpaHUYeHo B COOTBETCTBUKM C Tabnuuen 16 n

b) nuHerRHoe Mnu HeNWHeEHOE COMNPOTUBIEHNE OrpaHUYMBAET BbIXOAHYH MOLLHOCTE B COOTBETCTBUK C
Tabnuuein 16 Kak ¢ eAMHWYHON HEMCNPABHOCTbLI, Tak 1 be3 Hee.

WcTOYHMK NUTaHnst ¢ OrpaHMYeHHON MOLLHOCTBIK M OrpaHUYMBaKOLL M TOK CONMPOTUBMEHUEM MOXKET BbITh
ycTaHoBreH nubo B cunoBoi cetu, nMbo B Lenu ¢ NPUHYOMTENbHbIM pasgeneHveM, Hanpumep BTOPUYHas
obmoTKa TpaHcopmaTopa.

Tatnuua 16 — lNpegensHole 3Ha4eHUs NapaMeTpoB MCTOYHMKOB C OFPaHUYEHHOM MOLLHOCTBH M OrpaHUYMBaroLLIMM
TOK COnNpoTUBNEeHnem

BuixonHoe Hanpsxexue? Uy, B BsixoaHoii Tok?: 4 MakcumarsHas
nepemeHHOro Toka NOCTOAHHOIO TOKa ]SC" A NIOLL[HOCTI:C S’ BA
He 6onee 30 (oercTByrolLEE 3HAYEHNE) He 6onee 30 0,5 15
Mpumevyanne -— 3JT1a Tabnuua bypet nepeHecera B Byayuwlyio pegakuuio ctaHgapta IEC 60947-1 n noatomy

NpoHyMepoBaHa MHave, Yem apyrve Tabnuubl B HacTosLWweM cTaHgapTe.

8 U,, — BbIXOOHOE HanpskeHWe, 3MepPeHHOe CO BCEMU OTCOEAWMHEHHLIMM LienaMi Harpysku. HanpsekeHua npu-
BeAeHbl AN CUHYCOWAANEHOrO NEPEMEHHOMO TOKa W NOCTOAHHOrO Toka 6e3 nynescauni. [ina HecuHycouwaansHoro nepe-
MEHHOro M NOCTOSIHHOMO TOKAa Mynbcauumn NMKoBoro HanpseHus donee 10 % He MoryT npeBbiwaTs 42,4 B.

b I — MaKkcumarsbHbIiA BbIXOAHO TOK, N3MEPEHHBIN HA BbIXOAE NCTOMHUKE NMUTAHWS C OrPaHWYEeHHOM MOLLHOCTBIO.

¢ S, BA — makcuMmanbHas BbIXxogHas hMKCHMpPYEMas MOLHOCTL B COOTBETCTBUN € 9.2.4.

4 WNamepeHne I, NpoBOAAT Yepes 5 C nocne KOPOTKOro 3amblKaHms.

8.1.15 Uenb c coxpaHeHuem 3aHepruu 3apaga

[etanu, B TOM 4Kcne cOXpaHsiiowme 3apss (KOHOeHcaTophbl), KOTopble OOCTYMNHb! (HanpuMep, 3aXuMebl
KaTYLIKA) UM CHAMAKTCA ONS TEXHWYeCcKoro obcnyxmeaHusa (Takoro, Kak 3aMeHa KaTyllek), MOHTaxa WMu
OeMOHTa)a, He OOMMKHbl NoBbIWaTe (0aKTopbl PUCKa, CBA3aHHOINO C ONaCHOCTbLI BO3AEWCTBUS areKTpUYecKon
SHEepPruu nocne ux oTKMYeHus.

KoHaeHcaTopsl, NpUCOEAUHEHHEIE K AOCTYMHLIM ONACHbLIM AeTanam nof HanpskeHueM, 4OMKHbI pa3ps-
XaTbCcs 40 YPOBHA aHeprun meHee 0,5 MIX B TedyeHMe 5 ¢ nocrne OTKMHYeHUs 3neKTpoaHepruu. B npoTMBHOM
crnydae Ha u3aenuu JOMKHbI BbITe HAHECEHLI OTYETNIMBO PasnuyYMMbIe NpeaynpeauTensHble 3Haku, yKasbiBa-
lolne BpeMs paspsaa Unm NpeanodTUTenbHbIA cnocob pa3spagkn KoHgeHcaTopa A0 NpefenbHbIX 3HaYeHUn,
OOMYCKaKLWUX KacaHNe COeQUHUTENBHLIX KOMMOHEHTOB.

8.1.16 YcnoBuA HeMCNpPaBHOCTU U HEHOPManbHble YCNOBUSA

3nekTpoannapaTt AomKkeH ObiTb CNPOEKTUPOBaH Takum oBpaszom, YTobbl UCKMKOUYNTE pexunMbl paboTel,
KOTOpble MOTYT NMPUBECTU K HEUCNPABHOMY COCTOAHWUIO UMW OTKa3y KOMMOHEHTa, NPUBOASLEMY K BO3HWK-
HOBEHWK) OMACHOCTW, ECINN WHbIE Mepbl NO NPEfOTBPALLEHUI0 ONACHOCTU He NMpegyCMOTPEHbl YCTAHOBKON U
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OTCYTCTBYIOT B CBejeHuax 0B ycTaHoBKe, npyvnaraeMbix K anekTpoannapary. TpeboBaHUsa HacTOSALEro NyHKTa
TaKkKe NPUMEHUMbI K HEHOPMarnbHBIM YCIOBUAM 3KCNyaTauuu B 3aBUCMMOCTUW OT CUTYaLUK.

AHanuMs unM ucnelTaHKWe Uenen NpoBoAAT ANSA OnpeneneHwus Toro, He NpuBedeT N HEeWCNpPaBHOCTb
onpeneneHHoOro KOMMOHEHTA, BKMoYas CUCTEMY M30MNALMU, K BO3HUKHOBEHWH ONACHOCTU.

[aHHbIA aHanM3 gormKeH BKNYaTk 06CTOATENLCTBA, NPU KOTOPbLIX HEMCNPAaBHOCTE KOMIMOHEHTAa, B TOM
Yucne neperpee CUMOBOro NOMynpoBOOHUKA UMK M30MsILUUKM (OCHOBHOW M OOMNOMHUTENBLHOWM), MOXET NpUBO-
OWThb:

- K PUCKY NOpa>KeHUs 3NeKTPUYEeCKUM TOKOM;

- pUcKy Jerpagauuu, npueoasalLleld K 06pazoBaHUID MraMeHn, BbiAEMNEHUO TOPALLMX YacTWL, UMM pac-
nnaeneHHoro MmeTanna;

- MeperpeBy CUMOBOro NONyNnpoBOAHUKA.

AHanus unu UcnbITaHWs AOMXKHbI BKIKYaTb AEACTBUE YCMNOBUIA KOPOTKOTO 3amMblKaHus 1 0bpbiBa B Lenu
KOMMOHeHTa. McnblTaHua HeobXxoOouMMbl, ecnu No pesynsTaTtaM aHanuia HEBO3MOXHO OJHO3HA4YHO CKa3aTb,
YTO B YCIOBUAX KOPOTKOTO 3aMblkaHWA 1 0BpbiBa LLlenn HEMCNPaBHOCTb KOMMOHEHTA HE NPUBELET K ONacHOCTK
nopaxxeHUs 3rNeKTpUYeckuM TOKOM MK noxapa. CooTBeTCTBME NPOBEPST UCNbITaHKMeM no 9.2.5.

CuuTaertcs, YTO KOMMOHEHTbLI, BbliAEPKaBLUIWE OLIEHKY Ha HaJeXHOCTb No CTaHOapTy Ans COOTBETCTBY-
lOLLlero KOMMOHEHTA, COOTBETCTBYHOT YCTAHOBIEHHbIM TpeboBaHMAM U He TpebyrT AONOMHUTENLHOW OLeH-
KW, ecrni UCMbITaHWS NPOBOAWIMMCH B YCIOBUAX, KOTOPbIE COOTBETCTBYHT LIENEBbIM YCIOBUAM 3KCMnyatalum
anekTpoannapara.

8.1.17 3awuTa NOpPTOB OT KOPOTKOIO 3aMbIKaHWUA WU Neperpy3kuv

Ecnu MCTOYHUK 3HEPrUn Ons BHELWHEro CUrHansHoro UNu CMNOBOro BBOAA 3MeKTpoannapaTta He CooT-
BeTCTBYeT TpeboBaHuAM, NpegbABRMSAEMbIM K UCTOYHWKAM C OrpaHuyeHrneM molHocTy no 8.1.14, anekTpo-
annapaTt NpeAcTaBnseT 0NacHOCTb B YCMOBUSAX KOPOTKOIO 3aMblKaHWa Unv neperpysku. IHCTpykUuMmn no ycra-
HOBKE BHELUHUX CPeACTB 3aLl1Thbl OT Neperpy3Kkun No ToKy OOMKHbI ObiTh NpeqocTaBneHbl B COOTBETCTBMM C 6.3.

CooTBeTcTBME NMPOBEPSAKT MYTEM OCMOTPA WU, NP HEOBXOAMMOCTU, — MYTEM MMUTALWUKW YCIOBUIA ean-
HWUYHON HEWUCNPABHOCTH.

8.2 TpeboBaHuA K paboTocnocobHOCTH

8.2.1 Pabouue ycnoBusa

8.2.1.1 Obwme nonoxeHus

BcnomoraTenbHble YCTPOWCTBA, NPUMEHSIEMbIE B NOJTYNPOBOAHUKOBBLIX KOHTPOMMEpax W KOHTakTopax,
OOMKHBbI paboTaTbh B COOTBETCTBMM C MHCTPYKLMAMMW M3rOTOBUTENSA M COOTBETCTBYHLIMMU CTaHgapTamu Ha
NPOAYKUMIO.

[MonynpoBOOHVKOBbLIE KOHTPOMMNEPbl M KOHTAKTOPbl O0MKHbI BbiTb CKOHCTPYMpPOBAHbLI Tak, YTOBbI OHK
obecneuunsanu:

a) ceobogHoe pacueneneHue (BO3BpalleHne B OTKNIOYEHHOE COCTOSHWE C hUKcaLMerd B HEM, B crny4dae
Korga onepawms OTKMIOYEHMS HaYMHaeTcs B pesyfbrate cpabaTbiBaHWs 3alUuUT, JaXe ecriv CoOXpaHsieTcs Mno-
Ja4a KOMaHAbl Ha BKMOYEHue);

b) c momoLblo cpeacTB ynpaBneHusi BO3BpaLleHe B PasoOMKHYTOE MOMOKEHUE UM OTKMIOYEHHOE Co-
cTOsiHME 13 paboyero NONOXEHUs U NepPexoannm U3 OTKIMKYEHHOrO BO BKITKOYEHHOE COCTOSHUE C hUKcaunen
3TOro COCTOSIHUSA.

CooTBeTcTBME NpOBEPSAETCA cOrnacHo NyHkTy 9.3.3.6.4.

He pomkHo Hapywartbcsi (OYHKUWOHUMPOBaHWE B MOMNYNPOBOAHWKOBLIX KOHTPOMNIepax WM KOHTaKTo-
pax BCNeACTBME MEXaHWYEeCKUX yOApOB U 3MNeKTPOMarHWTHLIX MOMEX, Bbl3BaHHbLIX paboTon MX BHYTPEHHUX
YCTPOWCTB.

CooteeTtcTBUE NpoBepsaT no 9.3.3.6.4.

[MoaBMXHEIE KOHTaKThl MEXaHUYECKOrO KOMMYTAUMOHHOMO YCTPOWCTBA, COEAUHEHHOrO NocneaoBaTenb-
HOTO AOMKHbI BbITE MEXaHMYeCKM CoefMHeHbl TakiuM oBpa3om, 4Tobbl BCe Monca COeauHANUCE U pasmblka-
NUCb NPaKTUYECKMN OOHOBPEMEHHO, HE3ABUCWMMO OT TOTO, YyNPaBMsKTCSA MW OHW BPYYHYH UMW aBTOMATUYECKN.

8.2.1.2 lNpepgenbHble 3HA4YeHUA NapaMeTPoB HaNpPsKeHUa NUTaHWSA MoNyrnpoBOOHUKOBLIX KOHTpOMne-
POB M KOHTaKTOPOB

MonynpoBOOHWKOBbIE KOHTPOMMEPbI M KOHTAKTOPbI AOMKHbLI (DYHKLMOHMPOBAaTE MPpY MOOOM HanpsHKeHum
oT 85 % a0 110 % mx HomuHarnbLHoro paboyero HanpskeHus U, 1 HOMUHaNBHOTO BXOLHOTO HAMPSKEeHUsT Leni
ynpasneuus U, npu ucneitaduax no 9.3.3.6.4. Ecnn ykasaHn guanasoH HanpsxeHus, 85 % ero JOMmKHO mc-
Nonb30BaTLCA Kak HMxHee 3HadeHune n 110 % — kak BepxHee.
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8.2.1.3 Pene u pacuenutenb MUHUMarNbHOIO HanpsKeHWss 00befWHEHHble C NONYyNpPOBOAHUKOBbLIMM
KOHTpONMNepamn 1 KOHTakTopamu

Pene vnu pacuenuTens MMHUMAaNbHOMO HaNpsKeHUss MOXET OblTb CBA3aH C NONYNMPOBOAHUKOBbLIM KOH-
TPONNEpPOM WK KOHTaAKTOpoM. B gononHeHue Kk TpeboBaHnam K UCNbITAHWAM, UanoxeHHbiM B 9.3.3.6.5, npe-
penbl cpabatbliBaHns pene v pacuenutenei MMHUMAaNbHOro HanpsXeHns OoMXHbl ObiTe ONpegeneHbl M3roTo-
BUTENEM, eClU MPUMEHUMO.

8.2.1.4 CeobogHoe.

8.2.1.5 CeobopaHoe.

8.2.1.6 MexaHnyeckne KOMMYyTaLMOHHbIE YCTPOWCTRA, NMPYMEHAEMbIe B MONMYNPOBOOHUKOBLIX KOHTPOM-
nepax W KoHTaKkTopax

KoMMyTauuoHHbIE YCTPONCTBA cneayeT NpoBepsiTb Kak YacTb NonynpoBOAHUKOBOrO KOHTponnepa unm
KoHTakTopa. McnbiTaHme KOMMYTaLMOHHOW CNOCOBHOCTM B COOTBETCTBMM C 8.2.4.2 He TpebyeTcs, ecnu Mmexa-
HUYECKME KOMMYTALIMOHHbIE YCTPOMCTBA 3abNoKMpoBaHbl TakumM 06pa3om, 4YTO OTCYTCTBYET HeOBXOAMMOCTb
BKITKOYEHMWS UMK OTKITKYEHWS TOKOB Nneperpya3ku 6e3 npaMoro BMeLlaTenscTBa NonynpoBogHUKOBOIO KOMMYTa-
LIMOHHOrO ycTpoicTea. CrnegoBaTensHo, NONynpoBOOHUKOBOE KOMMYTALUOHHOE YCTPOMCTBO AOMXKHO ynpas-
NATL TOKOM, NPOTEKAKOLW MM B CUITOBOW Lienu, B criyyae HeobXxoanMOoCTY BKITKOMEHUSA UMK OTKMHOYEHUS TOKOB 40
TOKOB Meperpyaky BKIKOYUTENBHO.

8.2.2 lMNpeBbilWeHUe TeMmnepaTypbl

8.2.2.1 Obwwme nonoxeHus

MpumeHsitoT TpeboBaHusa IEC 60947-1:2020, 8.2.2, K HOBbIM NMONYNPOBOAHWKOBLIM KOHTPOMEpam 1nm
KOHTaKTOpam.

B cny4ae npoBeneHus ncneitaHusa npy HanpsikeHun Hyxe 100 B gonyckaeTtcs BbINONMHUTL OYUCTKY KOH-
TaKTOB MEXaHWYEeCKUX MepeknoyanlLmnx ycTponcTs nubo nwbbim HeabpasuBHbIM MeTodoM, NMBO 3a cyeT
BbIMONTHEHUA paboymx LUMKMOB C Harpy3kon unv 6e3 Hee HEeCKONMbKO pas A0 Hadana UCMbITaHus Npu nbom
3Ha4YeHWU HanpsXKeHns.

MpumedvaHue — o NpUYKMHE OKUCNEHUA KOHTAKTHOE CONPOTUBMEHUE CNOCOBHO NOBNMATL BO BPEMS UCMbITa-
HWSA Ha NpeBbileHWe TEMNEPATYPbI NMPU UCMbITATENBLHOM HanpskeHun Hibke 100 B.

[onyckatoTca OTKNOHEHWA OT NpeBbileHns Temnepatypbl B 50 °C Ha MeTannm4eckoi NOBEPXHOCTH pa-
Avatopa nonynpoBOAHUKOBbLIX NPMBOPOB B crnyyae, ecnv K HUM 3anpeLleHo NpukacaTbCa BO BPeMS HOpMarib-
HOW paboTbl.

Ecnu npegen 50 °C npeBbilweH, BONPOC O NPeAoTBpaLLleHW ONacHOCTM HAXO4MTCH B 30HE OTBETCTBEH-
HOCTW MOHTaXHWKa. M3roToBUTENb AOMKEH NPeaocTaBUTh COOTBETCTBYOLLEE NpeaynpexneHue (Hanpumep,
cumeonom IEC 60417-5041:2002-10) B cooTBeTcTBUM C 6.3.

cumeon |[EC 60417-5041:2002-10

8.2.2.2 CobogHoe.

8.2.2.3 CobogHoe.

8.2.2.4 CobogHoe.

8.2.2.5 Cunosas uenb.

8.2.2.5.1 O6wue nonoxeHus

CvnoBas uenb NonynpoBCAHMKOBOIO KOHTPOMNepa WM KOHTakTopa, NpOoBOAsLWas TOK B MOMHOCTBH
BKMIOYEHHOM COCTOSIHMM, BKMOYas MakcMManbHble pacuenuTeny Toka, KoTopble MOryT ObiTb 0BbefgWHeHsl
C HWM, JoMmkHa BbiTe cnocobHa NpoBoAWTE TOK Be3 npeBbileHus TeMnepaTypbl CBEpX NMpedenoB, yKkasaH-
HblX B |IEC 60947-1:2020, 8.2.2.2, np1 UCNbiTaHUK B cOOTBETCTBUM € 9.3.3.3.4 CBON OObIYHLIA TENNOBOWM TOK
(cm. 5.3.2.1 u/unn 5.3.2.2) 1 cOOTBETCTBYIOLLMIA HOMUHASBbHbIW pabounia Tok (cm. 5.3.2.3).

8.2.2.5.2 MexaHu4ecKkne KOMMYTaLWOHHbIE YCTPOWCTBA B MOMYNPOBOOHMKOBbLIX KOHTPOMMepax v KOH-
TakTopax

MMpeBbilleHe TemnepaTtypbl NpoBepsaoT cnocobamu, onpegeneHHsiMu B 9.3.3.3.4 n 9.3.3.6.2, B TOM
yucne B Tabnuuax 5 1 10. YCTpoACTBO AOMKHO BbITh MCNBITAHO Kak HEOTbEMMNEeMas 4acTb afekTpoannapara
C NocnefoBaTeNnbHOCTLI onepauui, KoTopas gonmxHa BbiTb TAKOW Ke, KaK 1 NpyM HOPManbHOW SKcnnyaTauuu.
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8.2.2.5.3 lMonynpoBogHUKOBbIE NPUBOPbLI, BKITHOYEHHBIE B CUMOBYIO LEMNb

[MpeBblweHne TeMnepaTypbl NONYNPOBOAHUKOBbLIX YCTPOWCTB, NMOOKIMIOYEHHbLIX K CMNOBOW Lenu, Heob-
XOOWMMO MPOBEPATH B COOTBETCTBUWU C npoueaypamu, npuBegeHHbiMu B 9.3.3.3.4 1 9.3.3.6.2 (ncnbiTaHme Ha
TEpMOCTabUIBLHOCTL).

8.2.2.6 Uenwu ynpaeneHus

MpumenstoT IEC 60947-1:2020, 8.2.2.6.

8.2.2.7 OBMOTKM KaTyLUeK 1 3NeKTpoOMarHuToB

MpumenstoT IEC 60947-1:2020, 8.2.2.7. MNpepens! NpeBbILLEHWA TeMnepaTypbl U30MUPOBAHHLIX KaTy-
LUIeK ¢ BO3OYLUHOW UMW MacnsHON cpeaol npueefeHsl B Tabnuue 3.

Tabnuuya 3 — lNpegenecl NPeBLILLEHNA TEMMNEPATYPL! M30MMPOBAHHLIX KaTyLEK C BO34YLWHOW UM MacnsaHoW cpegoin

KNace M30nsiuMoHHOTo MaTepuana Mpenen npesbilLeHWA TemnepaTypbl, U3MePeHHbLIM N0 M3MEHEHWK conpoTueneHns, K
(no IEC 60085)
Karywwku B BO3oyxe Kartywkw B macne
A 85 60
E 100 60
B 110 60
F 135 —
H 160 _—

8.2.2.8 BcnomoratenbHbie Uuenu

MpumenstoT IEC 60947-1:2020, 8.2.2.8.

8.2.2.9 lNpoune getann

MpumensatoT IEC 60947-1:2020, 8.2.2.1.

8.2.3 CBOMCTBa 3NEKTPUUYECKON N30MALMK

8.2.3.1 Obwme nonoxeHus

TpeboeaHua HacTosLWero NOANYHKTa OCHOBaHbI Ha MonoXeHuax ctaHdapTos cepun |IEC 60664 v obe-
crievyeHUn cpedcTB AN AOCTKEHUS COOTBETCTBUA TpebyeMbiM 3HAYeHWSIM CONPOTUBMAEHUA U30MSLUKN 3Mek-
TpoannapaTta C yCnoBuaAMU BHYTPU YCTAHOBKM.

3nekTpoannapat gomkeH ObiTb cnocobeH BbloepXnBaTh:

- HOMUHarbHOE MMMNYMbLCHOE BbiAepXKMBaemoe HanpsikeHue (cM. 5.3.1.3) B COOTBETCTBUM C KaTeropuen
nepeHanpsxeHus, npueeaeHHon B IEC 60947-1:2020, npunoxenue H;

- UMMYNbCHOE BblAEPXKMUBAEMOE HanpsXKeHWe Ha pacTBope KOHTAKTOB, AfieKTpoannapaToBs, MPUrogHbIX
ans pazbeguHeHuns, B cooteetcteun ¢ IEC 60947-1:2020 (tabnuua 14);

- HanpsbKeHne NPOMbILLITEHHON YacTOThl.

M puMmeyHYaHune 1— ﬂOHyCKaeTCH NMPUMEHATE HanpAXeHne NoCToOAHHOIO ToKa npu ycnosvn, 4To €ro 3Ha4eHvme
He MeHbLUe NPOrHo3npyemoro NMKOBOIro 3HaveHnA nepemMeHHOro UcnblTaTteribHOro HanpaxeHua.

MpumeyvyaHune 2 — CoOTHOLEHNE MeXOY HOMUHANbHLIM HanpsXeHWem CUCTEMbl MUTAHUSA U HOMUHAMBHLIM
UMMNYNbCHBIM BblAEpXKUBaEeMbIM HanpsheHWeM anekTpoannaparta npueegeHo B IEC 60947-1:2020 (npunoxeHue H).

HomuHanbHoe MMNyNbLCHOE BhIAEPKMBAEMOE HaNpsXeHWe Ana OaHHOro HoMWHansHoro paboyero Ha-
npsekeHus (cm. IEC 60947-1:2020, nognyHkT 5.3.1.1, npumedanuns 1 u 2) AoMKHO ObITe HE HUXKE COOTBETCTBY-
IOLWEero HoMUHanbHOMy HanpshxkeHuo no IEC 60947-1:2020, npunoxeHue H, cuctembl NMUTaHMA LENW B TOYKE,
B KOTOPOW anekTpoannapat OyaeT aKcnnyaTMpoBaThCs, MU COOTBETCTBYHOLLEN KaTeropuu nepeHanpsKeHns.

CooTteeTcTBME TpebOBaAHUAM HACTOALLErO MOANYHKTA NPOBEPAKT UCNbITaHMaMK Mo 9.3.3.4.

8.2.3.2 NmnynbCcHOE BblAEPKMBAEMOE HanpsiKeHne

1) Cunoeas uens

MpumenstoT IEC 60947-1:2020, 8.2.3.2, nepeuncneHue 1).

2) BcnomoratenbHas uenb W Lenu ynpasneHuns

MpumenstoT IEC 60947-1:2020, 8.2.3.2, nepeuyncneHune 2) COBMECTHO C NepeYucneHnem 2a), UaMeHeH-
HbIl cnegyow M obpasom:

a) 4Ns BCMOMOraTenbHbIX Lenei W Luenen yrnpaBneHus, KOTOpble 3anuTaHbl HEMOCPEACTBEHHO OT CU-
MOBOI LEenu npu HoOMWHaNbLHOM pabodYemM HanpPsPKeHUK, 3a30Pbl MeXOy TOKOBeAYLMMK YacTaMW U HacTsaMu,
npefHasHa4yeHHbIMKU NS 3a3eMSIEHUA, a TakKe Mexay MorocamMmu JOIMKHbl BblAepXUBaTh UCMbITaTenbHoe
HanpspkeHue, ykazaHHoe B IEC 60947-1:2020, Tabnuua 12, cooTBETCTBYIOLLEE HOMUHAMNBHOMY UMMYMNBCHOMY
BbILEPKNBAEMOMY HAMPSKEHWNIO.
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8.2.3.3 BbigepnBaemoe HanpsKeHue NPOMbILLAEHHON HYacTOTbl CUITOBON Lienn, BCnoMoraTenbHbIX Le-
nen v uenen ynpasneHua

MpumensioT IEC 60947-1:2020, 8.2.3.3.

8.2.3.4 BosgylwHble 3a30pbl

MpumensioT IEC 60947-1:2020, 8.2.3.4.

8.2.3.5 TlyTn ToKa yTe4dku

MpumeHstoT IEC 60947-1:2020, 8.2.3.5.

8.2.3.6 Teeppoasa naonaumsa

MpumeHsatoT IEC 60947-1:2020, 8.2.3.6.

8.2.3.7 PaccToaHusa mexay otaenbHbIMK Lensamu

MpumeHstoT IEC 60947-1:2020, 8.2.3.7.

8.2.4 TpebGoBaHuA K paboTOCNOCOOHOCTU NPYU HOPMarnbHOW Harpy3Ke ¥ Npu neperpyske

8.2.4.1 TpebosaHusa k paboTocnocobHoCTH

KoHTponnepbl U KOHTAKTOPbI NPW UCNbITAHWK cornacHo 9.3.3.6 gomkHbl Be30Tka3Ho W Be3 noepexae-
HWA obecrneqmMBaTh BKITHYEHHOE COCTOSIHME, KOMMYTMUPOBATL M MPOBOAWTEL TOKW Meperpy3ky yCTaHOBIEHHOMO
YPOBHS, a TakXKe ycTaHaBNMBaTb W NOAOEPXUBATL COCTOSIHWE OTKIMIOYEHUS.

HomMuHanbHble 3Ha4YeHUsa OOMKHbI ObITh MPOBEpPEHbI B YCNOBUSAX, yKa3aHHbIX B Tabnuuax 5 n 6 u B cooT-
BeTcTBMM ¢ 9.3.3.5.2 1 9.3.3.5.3 cTangapTa IEC 60947-1:2020.

Ecnun X - 1, 6onbwe 1 000 A, npoBepka neperpy3o4Hoit CnocobHOCTY A0MKHA NPOBOANTLCS MNPy yCro-
BWW COTMacoBaHWa Mexay M3roToBUTeneM WU nonb3oBartenem (Hanpumep, ¢ NOMOLLbLK KOMMbIOTEPHOIO Moae-
NMpOBaHus).

B Tabnuuax 5 n 6 Bpems BKNIOYEHUA 1 OTKMIOYEHMs1 JOMKHO COOTBETCTBOBaTL Tabnuue 2 ons Hanbonee
»ecTkoro paboyero uukna. Ecnu KOHTponnep paccynTaH U NpoTeCTUPOBaH Ha pabouunii LMK, KOTOPLIW ABNSA-
eTcs bonee XecTkuM, YeM CTaHOapTHbLIA paboYnin LWK, NPOU3BOANTENDL MOXET NMPUCBOUTL TOT XKEe PEATUHT
ans ctaHgapTHoro paboyero uukna 6e3 AonoNHUTENBHbLIX UCTbITAHMIA.

Tatnuua 4 — MuHUManbHOe BPEMS BbIOEPXUBAHWA TOKa neperpyskn T, B 3aBUCKMOCTW OT KoadhhuuMeHTa Toka
neperpyskm X

Karteropua npumerenns | T,=20mc | T,=200 mc T.=1¢ T,=10¢ T.,=60¢ T,=300c¢c | AnutensHoctb
AC-1 X=14 X=14 X=14 X=12 X=11 X=10 X=1,0
AC-5a X=10,0 X=6,0 X=4,0 X=30 X=20 X=18 X=1,0
AC-5b X=10,0 X=6,0 X=1.2 X=11 X=1,0 X=10 X=1,0
AC-6a X=30,0 X=6,0 X=1,2 X=11 X=1,0 X=1,0 X=10
AC-6b X=130,0 X=14 X=11 X=1,0 X=1,0 X=10 X=1,0

Tabnuua 5— MuHUManbHble TpeboOBaAHUA K YCNOBMAM AN UCMLITAHUA TENMOBOW CTabUnbHOCTH

b
Kateropusi npumexeHus <DyHKuMﬂ00;zi;mqum WcnbiTaTeneHell Tok [, | BknioueHHoe Bpems?, ¢ OTK“'O%H';UG" Bpemsa’,
fla Lim*
Bece T, 3600/S-T,
Her X1,

[MapameTpbl UCNLITAaTENBHON LEenu:

Ie — HOMMWHanbHbLIN pabounit Tok;

1}, — ycTaBKa Toka Ana hyHKUUM OrpaHnyeHus Toka;

I — vcnblTaTenbHbIi TOK;

Uy — vcnbiTaTenbHoe HanpsxeHne (MoXeT NnpuHumarth nioboe sHaveHune);

COS () — KO3(PPULMEHT MOLLHOCTU UCMLITATENBHOW LIenU (MOXKET NPUHUMAaTL Moboe 3HayeHue).

@ T, BblbupaeTca s Tabnuubl 4 B COOTBETCTBUN € X = IT/IE.

b KonunuectBo paboumx LMKIOB 3aBUCUT OT NPOAOIMKMTENBHOCTY BPEMEHM, HEOBXOAMMOro KOHTponnepy Ana Ao-
CTUKEHWA TENMNOBOMO PaBHOBECKS.

¢ I, — NpefensHoe 3HaYeHe ToKa, 3anBMeHHoe M3roToBUTENeM B COOTBETCTBUM G XapakTepUCTUKON ToKa nepe-
rpy3ku no 5.3.5.2.
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Tabnuua 6— MuHUManeHbIe TpeboOBaHUA K YCAOBUAM A5 UCMbITaHUA paboToCnoCOBHOCTM NpUY Neperpyske

KaTeropusa MNapameTpbl CTbITaTEnNEHOM Lieni Bknro4yeHHoe Bpems OTKMNYEHHOE BpEMSA KonuyecTeo unknos
NpUMeHeHUs! LI, | uju 2 | cos b LMKna onepupoeanus, ¢ | UWKNa onepupoBaxus, ¢ onepupoBaHus

AC-1 X 0,8 5

AC-ba 3,0 0,45 5

AC-5b 1.5 1,05 d) TXC) <3600/S-T, 50

AC-6a 30 <1 5

AC-6b f 8) 1000
O6o3Ha4eHusn:

[, — vcnbiTatenbHbIA TOK;

I, — HOMWHanbHbIA paboqnii TOK;

U, — HommHanbHoe pabodyee HanpsKeHue;

U, — BoccTaHaenuBaloLieecs HanpsKeHue NpOMbILLNEHHOR YacToThl.

TemnepaTtypHble yCrnoBus:

HavaneHas Temneparypa kopnyca C; AN Kaxaoro UCMbITaHUs He MOXeT BbiTb Huke 40 °C nmoc MakcumarnbHoe
NpeBbILEHWE TEMNEPATYPLI KOpNyca BO BpeMs UCMNbITaHWA Ha NpeBblleHne Temnepatypbl (cM. 9.3.3.3). Bo Bpemsa uc-
NbITaHUA TEMMNEPATYpa OKPYKatoLLEero Bo3ayxa HaxogauTca B guanasoHe mexay 10 °C u 40 °C.

& U,/ U, =1,05 B Te4eHue nocreqHnx Tpex NonHbIX Neprogos BpeMeHU NpomnycKaHUsa ToKa NpOMbILINEHHOM 4acTo-
Tbl NAKOC NepBasn cekyHaa BpemeHn obectouneaHnA (Nepyroj nonHoro HanpsxeHus). U,/ U, MoxeT npuHumMars noboe
3Ha4YeHWE B TEYEHWE BPEMEHW BHE NEPUOLA NOMHOMO HAaNPsKeHUs (Nepron NOHWXEHHOTO HanpsiKeHns).

b XapakTepucTuku Lenm (Cos ¢ M MaKcMManbHO BO3MOXHBIA TOK) ABMAIOTCH 0BA3aTenbHLIMM B TeYeHMe nepruoaa
MonHoro HanpsxeHusa. B nepnog NoHWKEHHOTO HaMNPsKEeHWA 9TW XapakTEPUCTMKX He ABnATCA obsasatensHeIMU Npu
YCMOBWK, YTO LieMb Harpysku OOMNycKaeT TOK Bbille /.

€ T, Bbibupaetca U3 Tabnuubl 4 B cootBeTCTBUM G X = [/ I,

4 McnblTaHna QoMmkHbl MPOBOANTLCS C NaMMOoN HaKanMBaHus.

€ WcnbITaHWs JOMKHBI MPOBOAUTLCA C EMKOCTHOM Harpy3koi.

f MapameTpel koHOeHcaTOpa MOryT BbiTh NOMyYEHB! N0 PE3yNLTATAM KOMMYTALMOHHbIX UCMbITAHWIA KOHAEHCcaTopa
unu 3agaHbl Ha 6ase ycTaHoBMBLLEWCA npakTukn. OprveHTUpoBaThea cneayet Ha hopmyny:

[pmax = ITSM‘/E’

rAe may — MWKOBLIA NYCKOBOI TOK KOHAEHCaTOPa;

ITSM — He I'IOBTDpﬂIOLI.l,VII;‘ICFI MMNynbC NponyckaemMoro Toka.

8.2.4.2 Bkniovarollasa v OTKMYarLwas crnocobHoOCTH AN aneKkTpoannapaToB B CUMOBOMN LEenu

8.2.4.2.1 Obwme NonoxeHUs

[MonynpoBOOHWKOBLIA KOHTPOMNMEP UMK KOHTaKTOP, BKIOYasa pacLenuTenn MakcManbHOro Toka u obb-
€[WHEHHbIE C HAM MEeXaHW4Yeckne KOMMYTaLMOHHbIE YCTPOMCTBA, JOMKHLI BbiTh cnocobHbl Be3oTkasHo cpa-
BaTbiBaTh MpY HaNMM4YUKM TOoKa ABUraTens ¢ 3abnokMpoBaHHbIM POTOPOM, TOKa BKITIOYEHWUS] 1 TOKA Neperpysku.

CnocoBHocTb 6e30TKa3HOIo BKIMIOYEHWST U OTKINKOYEHWS] TOKOB JOMKHa NPOBEPATHCS NpY YCNOBUAX, yKa-
3aHHbIX B Tabnuuax 7 u 8, ons TpebyeMbix KaTeropuini NPUMeHeHUs ¥ yKa3aHHOro KonnM4ecTsa onepayun.

Tabnuuya 7 — WMcnblTaHMe KOMMYTaUWOHHOM CNOCOBHOCTKU. YCMOBMS BKMAKYMEHWS U OTKNIOYEHWA B COOTBETCTBUW C
KaTeropuaMu NpUMEHeHMA ANa MexaHUYeCcKnX KOMMYTaLMOHHbBIX YCTPOWCTB

YCNoBns BKINIOYEHUS 1 OTKIIOHEHKS!
KaTeropusa
NpUMeHeHUsi 1, U, cos © BK;pl{;i:ﬂe;HCoe OT;J;:;:H;D(& Kogg;;ﬁ;?ﬂ:::;os
AC-1 1,5 0,80
AC-5a 3.0 1,05 0.45 0,05 a) 50
AC-5b 1,50 b
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OkoHYaHue mabnuubi 7

YCnosus BKNHYEHWSA W OTKNKHEHWUSA
KaTeropusa
npUMeHeHNs BkntoueHHoe OTknoveHHoe Konu4ectso LuKnos
I/, UlUe ko Bpemsi, ¢ Bpemsi, ¢ onepupoBaHusi
AC-6a 30 0,05 =2 50
1,05
AC-6b d)

I, — TOK BKMIOYEHMA 1 OTKITIOYEHWA, BbIPAKEHHBINA Tox [, A OTKNOYEHHOE BpEMS, C
Kak cpedHekBadpaTU4HOE 3Ha4YeHWe CUMMETPUY-
HOIA COCTABNAIOLLEN NEPEMEHHOrO TOKa; 1,=100 10
I, — HOMWHanbHLIA PaBo4MIA TOK; 100 <1,= 200 20
U, — HoMmuHaneHoe pabodee HanpsHkeHue; 200 <7,=300 30
u, — BOCCTaHaB/MBAIOLIEECs HaMpsikeHne npo- 300 < I, < 400 40
MbILLNEHHOW 4YacTOThl.
a -

Bpewmsa OG?CTOHVIBaHMH He OOMKHO BbITh Bonb 400 <1, < 600 60
e 3HAa4YeHU, yKasaHHbIX B Tabnuue.
b Y X

McnblTaHns NPoBOOAT C Harpy3kowW namn Haka 600 <7, < 800 80
NMBaHWA.

= . . < <

c Icpea-k =30 -1, ‘/z” 800 </, = 1000 100
npednoymumerbHbiLl 1000 <7, <1300 140
cos ¢ < 0,45. 1300 <7, <1600 180
d NapameTpsl KOHAEHCATOPa MOTYT BbITh NOMyYe- 240

Hbl MO pesynsTatam KOMMYTaUWOHHBIX UCTBITAHWIA
KOHOeHcaTopa unv 3agaHbl Ha Base ycTaHOBMB-
LeNCH NPaKTUKA.

1600 </,

Tatnuua 8 — YcnoBHele paGoqme XapaKTepUCTUKK BKNMKOYEHWA U OTKNKOYEHWUA B COOTBETCTBUKU C KaTeropuamMu npu-

MEeHeHNA MeXxaHN4eCKoro KOMMyTaunoHHOro YCTpOI;'ICTBa

YCrnoBus BKKHEHMA 1 OTKMIOHMEHNS

Kateropusa

npUMeHeHna LI, U, cos 0 BK;'IpIOe‘-nlAeﬂl-’iHcoe OT:J;:);?:—!SOB Kogg:sﬁ;ic; :::I;OB
AC-1 1,0 0,80 .
AC-5a 20 0,45
AC-5b 1,00 1,05 b 0,05 a 6000d
AC-6a ¢ c 60
AC-6b G &

O6o3HayeHus:

1, — TOK BKMIOYEHNS 1 OTKMIOYEHWS, BbIPaXEHHbIA Kak cpefHeKBaapaTUiHOe 3HaYeHe CUMMETPUYHON CocTaBns-
loLLielt NepeMeHHOro ToKa;

I, — HOMWHambHLIN paBoYunin TOK;

U, — HomuHaneHoe paboqee HanpskeHue;

U,— BoccTaHaBnMBalolLeecs HanpsKeHne NPOMbILLNEHHOM YacToThl.

a8 Bpemsi 06ecTouMBaHNS He J0MKHO ObiTe Gonblue 3Ha4eHWiA, ykazaHHbIX B Tabnuvue 7.
b UensiTaHue NpoBOAAT ¢ HATPY3KOW Namn HaKanMBaHWA.
¢ Ha paccmoTpeHuu.
d [N KOMMYTaLMOHHBIX YCTPOWCTB PYYHOrO YNpaBneHKUs YACAO LIMKMOB ONepupoBaHus OOMKHO cocTasnaTs 1000
npv NpoTekaHnn Toka ¢ nocneayrowmmmn 5000 npu obecTouMBaHNA.

8.2.4.2.2 MexaHu4eckme KOMMyTaUWOHHbIE YCTPOWCTBA NONYNPOBOAHWKOBLIX KOHTPOMMNEPOB UMK KOH-

TAaKTOpPOB

KommyTauunoHHas cnocobHocTe Oo/mKHa OblTh MpoBepeHa MpW UCNbITAHUMKM Kak KOMOWHWPOBAHHOIO
Bnoka B cooTBeTCTBUM C npoueaypamu 9.3.3.5.2.
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8.2.4.2.3 MNonynpoBoOHWKOBbIE KOMMYTALWOHHBIE NPMBOPLI

CnocobHocTe ynpaBnATe TOKaMW Neperpys3kn NpoBepsaloT MeTtogamu, onpeferneHHbimn B 9.3.3.6.3 un
9.3.3.6.4.

8.2.4.3 TpeboBaHUA K MYCKOBOI Harpyske

MyckoBas Harpyaka Ans UCMbITAHUA HA KOPOTKOE 3aMblkaHue (CM. pucyHok |.1) JomkHa npeactaBnaTh
coboll NOAXOASLYI0 NACCMBHYIO Harpy3ky co crneaylownumMmn XxapakTepucTukamm:

a) HOMUMHanNbHLIM HaNPSXeHWeM, paBHbIM UK Npesbilwawwnm U, Ana neneiTyemoro ycTponcTsaa;

b) koacbhuumeHTom mMowHocTn mexay 0,8 u 1,0;

c) HanpsbkeHuem U, NpuknagbiBaeMbIM K MyCKOBOW Harpyske, NpoTeKaLwmM TOKOM Moboro aHaveHus,
Sonblwe 1 A.

8.2.4.4 3HepronoTepu NonynpoBOAHWKOBOrO KOHTPOMMEpa U KOHTakTopa

Mpw ykasaHuM noTepb MOLLHOCTM MOMYNPOBOOHWUKOBOTO KOHTPOSINEPa UMM KOHTaKTopa NnoTepy B CUMo-
BbIX MOMYNPOBOAHUKAX AOMKHbI ObITh paccyMTaHbl B COOTBETCTBMM € 5.3.7.2, a noTepu B NONYNPOBOOHUKOBbLIX
YCTPOMCTBax ynpaeneHus gOMKHbl OblTe M3MepeHbl B cooTBeTcTBMM ¢ 9.3.3.2,

8.2.5 KoopamHauua ¢ yCTPOMCTBaMU 3alUUThLI OT KOPOTKOTO 3aMbIKaHUA

8.2.5.1 PaboTocnocoBbHOCTb B YCNOBUSIX KOPOTKOMO 3aMbIKaHUS

HoMUWHanbHbLIA YCNOBHLIA TOK KOPOTKOTO 3aMbIKaHWsl NOMYNPOBOAHUKOBLIX KOHTPOMNINEPOB M KOHTAKTO-
poB, nogaepxusaembix Y3K3, nomkeH ObiTb NOATBEPKAEH MCMBITAHUMAMM HAa KOPOTKOE 3aMblkaHWe, Kak yKa-
3aHo B 9.3.4. [laHHble UCNbITaHUA ABNATCA 00A3aTEeNbHbIMM.

HomuHanbHble xapaktepucTuki Y3K3 nomkHbl cooTBeTCTBOBaTL MOOOMY AaHHOMY HOMMHANbHOMY pa-
©ouemy TOKY, HOMUHANBHOMY pabodyemy HanpPsKeHUIO U COOTBETCTBYHOLLEN KaTeropyum NpUMEHEHUS.

Y3K3 moxeT 6bITb BCTPOEHO B NONYNPOBOAHUKOBLIN KOHTPOMMNEP UIMN KOHTaKToP.

JonycTumbl aBa Tuna KoopAuHauuu — Tun 1 unu Tun 2. YcnoBus ucneitaHuii Ana oboux TUNOB npu-
BeaeHbl B 9.3.4.3.

KoopavHauus Tuna 1 Tpebyert, 4Tobbl B YCNOBMAX KOPOTKOFO 3aMblKaHWA 3reKkTpoannapaTt He co3gasarn
onacHoCTW Ans Nogei unu obopyaoBaHus, XOTs OH MOXKET OKas3aTbCa HeNMpUrogHbIM ANA AarnbHenWwen aKe-
nnyaTtauun 6e3 peMoHTa 1 3aMeHbl YacTel.

KoopauHauua Tuna 2 tTpebyeT, utobbl B YCNOBUSIX KOPOTKOrO 3aMbIKAHUS 3nekTpoannaparT He co3faBarn
onacHOCTKU Ana nwaer unu obopyaoBaHWs M OCTaBarncs NpurogHbIM Ons JanbHerwen akcnnyatauun. Ons
MeXaHWYeCKOro KOMMYTaLMOHHOIO YCTPOMCTBA MOMyNpoBOAHUKOBOIO KOHTPOMNepa Unm KOHTakTopa BO3MOX-
HOCTb CBapUBaHWS KOHTAKTOB J0OMYCKAETCH, U B 3TOM Clyyae U3roTOBUTESb JOMKEH peKoMeHA0BaTh Mephbl No
obCcnyX1BaHWID 3NeKTpoannapartos.

MpumeyvyaHune — MNpumeHeHne Y3K3, He COOTBETCTBYHOLLEND peKOMEHOAUUAM U3rOTOBUTENS, MOXET MPUBECTH
K HEBO3MOXHOCTK 0BecneqeHns KoopauHaLmu.

8.2.5.2 CeobogHoe.

8.3 TpeboBaHMA NO 3NEKTPOMarHUTHON coBMecTUMocTH (3MC)

8.3.1 O6wWwme nonoxeHns

MpumeHsaoT IEC 60947-1:2020, 8.3.1, ¢ HWXeNPUBEASHHbLIM AOMNONMHEHUEM.

JlloOble ABNeHUs, TakMe Kak 3MUCCUS UM MOMEXOYCTOMYMBOCTL, paccmaTpMBaloTca ¢ y4eTom ocobeH-
HOCTeWn cpeflbl YCTAHOBKW: YCTAaHOBMNEHHbIE Npedernbl OTHOCAT K YCNOBUAM, KOTOPbIe, Kak CYUTAETCS, He UMetoT
KYyMYMSTUBHBIX 3PP EeKTOB.

Ona ucneitaHua Ha AMC nog MUHUMAanNbBHOW paccMaTpyBaEMON CUCTEMON NOHUMAKT MOMYNPOBOAHUKO-
BblA KOHTPOMNMNEP UMK KOHTAKTOP, COEAUHEHHBIA C HArpy3kon U kabensamu.

8.3.2 YCTOMYMBOCTb K 3NIeKTPOMarHMTHbIM NoMexam

8.3.2.1 Obwme nonoxeHus

PesynbraThl UCNbITAHUIA MPUBEOEHbI C KpuTepusiMmu paboTocnocobHocTy no Tabnuue 9.

Tabnuya 9— Kputepun cooTBETCTBUA ANSA UCMBITAHWA HA YCTOMYMBOCTE K 3NEKTPOMarHUTHBIM NoMexam

HauMeHOBaHMe KpUTEpHS Kputepuu coyHKUMOHMpOBaHWSA (paboTa Bo BpEMS UCMbITaHKUA)
hYHKUMOHUPOBAHUS 1 2 3
A Ob6wada OTcyTcTBME 3aMeTHbIX W3- | 3ameTHble uameHeHus (BW- | MiameHeHns B pabounx xa-
paborocnocobHoCTe | MeHeHuA B paboumx xapak- | 3yanbHble WMy 3BYKOBbIE) B | pakTepucTukax. AKTMBauus
TEPUCTUKAX. paboynx xapakTepucTUKax. YCTPOWCTB 3aLUUThI.
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OkoHYaHue mabnuubi 9

HaumeHoBaHne Kputepus

Kputepun dyHkumoHupoBaHus (paboTa Bo BpeMs UCMbITaHWA)

CUMOBBLIX 1
NpUBOAHLIX Lenei

KOTOpblE HE MOTYT Bbi3BaTb
pacuenneHue, Unn U3MeHe-

hYHKLMOHUPOBaKKA 1 5 3
Pabotaet B coorBeTcTBUM ¢ | CamoBOCCTaHOBNEHWE OrtcyTcTBME  CamoBOCCTa-
npegHasHa4YeHnem HOBIEHWA
B ®yHkumoHupoBaHue | Pabota 6e3 HapylleHui BpemeHHble  Hapywenus, | OTknodeHue.

AxkTMBauus yCTPOWCTB 3a-
LUNTEI.

OVCnnees
W naHenen
ynpaeneHus

oTobpaxaeMoW Ha gucnnee
WHhopMaumm.

Tonbko He3Ha4YnTENbHbIE
cBeToBbIE KonebaHusa ceBeTo-
OMOO0B MMM HEeaHa4uTenb-
Hoe pgpoxaHue u3sobpaxe-
HUA

MEHEHWA WNU noTeps WH-
chopmaumi.

HenpenycMoTpeHHoe
YeHWe CBETOAMOLOB

CcBe-

HWA puTMa W 3Byka, xapak- | OTcyTcTBME  camoBOCCTa-
TepUayloLiMe BpalalolWind | HoBneHus
MOMEHTa ABUraTens

C ®yHkumoHupoBaHue | OTcyTcTBME M3MeHeHUA B | BpemeHHble Buaumble u3- | OTKNoYeHue.

Bes3Bo3BpaTHasd noTeps Unu
oTOBpaXeHWe HenpaBuslb-
HOW UHhopMaLmK.
HeponycTuMeld pexuM pa-
B60ThI.
OrTcyTcTBUE
HOBINEHUSA

camMmoBOCCTa-

D ®yHKkuum obpaboTku
W CYUTLIBAHUA
WHchopmMauum

CBs3b 1 0BMEH JaHHbIMUK C
BHELIHUMW  YCTPOWCTBaMM
B6es3 nomex

BpEMEHHbIe nomMmexu CBA3N C
BHYTPEHHMMWU W BHELWHUMWK
WCTOYHUKamMn C COOGLL[BHH-
AMU O BO3MOXHbIX OLIMBKax
CBA3U

OwwnboyHasa obpabotka WH-
chopmaumu.

YTpata gaHHbIX W/unv KH-
chopmMaumn.
Owunbku cBA3MN.
OTcyTCcTBME
HOBIEHUA

camMmoBOCCTa-

8.3.2.2 BnekTpocTaTudeckue paspaabl
McnbiTaTenbHble 3Ha4YeHUs M MeTo4bl MCMNbITaHWA NpuBeaeHbl B 9.4.2.1.
8.3.2.3 Pagno4vacToTHbIE 3MEeKTPOMAarHUTHLIE NOoMs
WcnbiTaTteneHble 3HAaYEHUS U MEeTOb! UCMbITAHWIA NpuBedeHbl B 9.4.2.2.
8.3.2.4 HaHocekyHAHbIe UMMYNbCHbIE NOoMexu (0Bwmin pexum) (5/50 He)
McnbiTaTtenbHble 3HAYEHUST M METOb! UCMNbITAHWIA NpuBeadeHbl B 9.4.2.3.
8.3.2.5 Wmnynbcebl (o7 1,2/50 go 8/20 mkc)
McnbiTaTenbHble 3HAYEHUS U METOAbL! UCMBITAHWA NpuBeaeHbl B 9.4.2.4.
8.3.2.6 [apMOHMKM ¥ KOMMYTaLWUOHHbIE UMMYILChI
McnbiTaTeneHble 3Ha4YeHUs1 U MeTodbl UCMNbITAHWIA NpuBeaeHbl B 9.4.2.5.
8.3.2.7 KpaTkoBpeMmeHHble NpoBarnbl U NPepLIBAHUS HaNpPsXeHns
McnbiTaTenbHble 3HAYEHWUS U METOALI UCMbITaHUA NpuBeneHbl B 9.4.2.6.
8.3.2.8 MarHuTHbIe nons NpoOMbILUNEeHHOW YacToThkl
McnbiTaHusa He TpebyrTca. YCTOMYMBOCTE K 3MEKTPOMAarHMTHbBIM MOMeXamMm NoATBEepXOakT YCMeLlHbIM
NPOXOXAEHWEM UCMNBITAHWK Ha paboTocnocobHocTs (cM. 9.3.3.6).
8.3.3 NMomexoamuccun
8.3.3.1 Huako4acToTHOE U3NyYeHWe OTHOCUTENbHO CeTH C NPOMBbILLNEHHOW YacToToN
8.3.3.1.1 TapMOHUKHM
[Mockonbky B MNOMHOCTLIO BKMOYEHHOM COCTOSAHWM HE BO3HWKAET 3HA4YMTEeSbHbIX rAPMOHWYECKUX M3ny-
YEHWIA, UCMbITAHUA He TpebyrTcs ANA Tex NonynpoBOAHWKOBbLIX KOHTPOMMNEPOB MW KOHTaKTOPOB, KOTOpbIe
paboTalT TONMbKO B MOMHOCTLI) BKIMHOYEHHOM COCTOAHMM WITW KOTOPblE OTKYAaKTCA MeXaHW4YecKuM nepe-
KrYaLwWwmm YCTPOMCTBOM MOCIe 3aBepLlUeHns 3anycka.
OnekTpoannapaTtkl, NpeaHaszHa4YeHHble ANA NOOKMYeHMs K HU3KOBOMLTHLIM pacnpeaennTensHbiM ce-
TAM 06LLero nonb3oBaHWs, KOTOpble MOTYT HernpepbiBHO paboTaTte B COCTOSHUKM, OTIMHMHOM OT MOMHOCThLH
BKITHOYEHHOIO COCTOSAHUSA, AOMXHbI cooTBeTcTBORaTh IEC 61000-3-2 npu HOMUHaNbLHOM TOKe MeHee UNnu pas-
HoM 16 A B kaxgoi base n IEC 61000-3-12 npv HOMWHaNLHOM TOKe Bbiwe 16 A 1 paBHOM unu Huxke 75 A.
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8.3.3.1.2 KonebaHusa HanpsKeHus

OnekTpoannaparhl, NpegHa3Ha4YeHHble ANS MOAKIMTHYEHUS K HU3KOBONLTHLIM pacnpefenuTenbHbIM ce-
TSM 00Lero nonb3oBaHUA, KOTOpPble MOTYT HenpepbiBHO paboTaTb B COCTOAHWW, OTNMMHOM OT MOSTHOCTLHO
BKITHOYEHHOIO COCTOSHWUA, AOMKHbI cooTBeTcTBOBaTh |IEC 61000-3-3 npn HOMUHANbHOM TOKe MeHee unu pas-
HoM 16 A B Kaxgoi dasze u IEC 61000-3-11 npy HOMMHANBEHOM TOKE, PABHOM UMK HIKe 75 A.

8.3.3.2 Bbicoko4acToTHOE U3nyyYeHue

8.3.3.2.1 KoHOYKTMBHOE pagno4acToTHOE ManydyeHue

Mpenensl, NnpvBegeHHble B Tabnuue 12, Heo6xoOoMMo NpoBepsiTb B COOTBETCTBUM € MPOLIEAYPONR, ycTa-
HoBneHHow B 9.4.3.1.

8.3.3.2.2 3OnekTpomMarHMTHoe Uany4yeHue

Mpenensl, npuBegeHHbIe B Tabnuue 13, cnenyeT NpoBepsiTb B COOTBETCTBUM C NPOLIEAYPON, YCTAHOB-
nexHHon B 9.4.3.2.

9 UcnbiTaHuga

9.1 Buabl UcnbITaHUNA

9.1.1 O6LwWMe NnonoxeHns

MpumensoT IEC 60947-1:2020, 9.1.1.

9.1.2 TunoBble UCNbITAHUA

TunoBble UCNbITAHWUA NpeaHasHaueHbl Anst MPOBEPKU COOTBETCTBUS KOHCTPYKUUKM NONYNPOBOOHUKOBLIX
KOHTPOINEPOB W KOHTAKTOPOB BCEX TWUMOB WM NPEAHA3HAYEHHOW ANS HUX 3NEKTPOMOHTaXKHOW apmartypbl Tpe-
BoBaHMAM HacTosiLero cTaHaapTa. [porpaMMa TUNOBLIX UCMBITAHUIA COOEPHKUT CNeayoLLMe NPOBepKU:

a) npegenos MpeBbilLleHns TemnepaTypbl (cm. 9.3.3.3);

b) anekTpoM30onALNOHHBIX CBONCTB (cM. 9.3.3.4);

c) ycrnoeHol paboTocnocoBGHOCTK B npouecce 3kcnnyartauuu (cm. 9.3.3.6);

d) cpabatbiBaHua u ero npegenos (cMm. 9.3.3.6.4);

€) HOMWHAamNbLHOW BKNOYAKLLEN M OTKNOYaoLed cnocobHOCTY K YCNOBHOWM paboTocnocoBGHOCTU BKIHO-
YeHHbIX NocrnegoBaTelbHO MeXaHWYeCcKMX KOMMYTAUMOHHBIX YCTPOMCTB anekTpoannapatos (cMm. 9.3.3.5);

f) pabotocnocobHOCTM B YCNOBMAX KOPOTKOTO 3aMblkaHus (cMm. 9.3.4);

g) MexaHW4ecKWx CBOMCTB BbiBOAOB (MpumeHsaT IEC 60947-1:2020, nyHkT 9.2.5);

h) cTeneHn 3aWWTbl NONYNPOBOAHWKOBbLIX KOHTPONNEPOB W KOHTAKTOPOB 3aKPbITOrO WCMONHEHUS
(cm. IEC 60947-1:2020, npunoxeHue C);

i) ncneitanna 3MC (cm. 9.4).

9.1.3 KoHTponbHbIe UCNbITAHWUA (MPUEMO-CAATOUYHbIE)

MpumenaT IEC 60947-1:2020, 9.1.3, npy ycrnoBuW, 4To BbIBOPOYHbIE WCMBITAHUA HE MPOBOAATCS
(cm. 9.1.4).

0na cneunaneHbIX NPUHAANEXKHOCTEN ANSA 3NeKTPOMOHTaXa, NOCTaBNAeMbIX OTAeNbHO, MPUMEHSAETCS
TOMBKO UCMNbITaHWe Ha QN3NEKTPUYECKYH0 MPOHULAEMOCTb.

Mporpamma KOHTPOMbHbLIX WUCMNbITAHWIA NOMYNPOBOAHUKOBbLIX KOHTPONMNEPOB W KOHTaKTOPOB COOAEPKWUT
crnefyroLlmMe UcnbiTaHus:

- cpabaTtbiBaHWA 1 ero Npenenos, Ho Tonbko ans AC-1 (cm. 9.5.2);

- ANaneKTpuyeckme nucnblitaHmsa (cm. 9.5.3).

9.1.4 BbibopoyHble UCNbITaHUA

Mporpamma BbIGOPOYHBLIX WCMBLITAHWIA NONYNPOBOOHWKOBBLIX KOHTPOMMEPOB W KOHTAKTOPOB COOAEPKWT
crnenyroLmne UcnbiTaHus:

- cpabaTtbiBaHWA 1 ero npefenos, Ho Toneko anst AC-1 (cm. 9.5.2);

- QnanekTpudeckue ucneitadms (cm. 9.5.3).

MpumeHstoT IEC 60947-1:2020, 9.1.4, ¢ HUXXENPUBEAEHHBLIM JOMNONMHEHUEM.

WaroToBuTENs BNpaBe NpoOBECTM BbIBOPOYHbLIE UCMBITAHUA BMECTO KOHTPOSbHLIX MO CBOEMY YCMOTpE-
Huto. OTbop 0Opas3LoB OOMKeH COOTBETCTBOBaTL MM NpeBbilwaTtk TpeboBaHua no 1ISO 2859-1:1999 (t1ab-
nuua 2-A).

OT60p 06pa3LoB NPOBOAMTCA HA OCHOBE NPUEMITEMOro YpoBHSA KavecTea (AQL), He npeBblwatwem 1:

- npuemoyHoe yucno Ac = 0 (gedrektoB He oDHapyKeHo);

- yncno otbpakoBkM Re = 1 (Npu ogHOM AedEeKTe UCMbITLIBAKOT BCKO NAPTUHD).
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OT60op obpa3uoB HEOBXOOUMO NPOW3BOAUTL YEpPE3 PEryNApHbIe NMPOMEXKYTKM BPEMEHW ANA KaXKI0W KOH-
KpEeTHOW napTun.

[onyckaeTcsi NpUMEHEHWE anbTepHaTUBHbLIX CTATUCTMYECKUX MeToAoB, obecneyvyrBaloluX COOTBET-
CTBME BbllleyKa3daHHbiM TpeboBaHuam ISO 2859-1, Hanpumep CTaTMCTMYECKUX METOOO0B KOHTPONSA Henpe-
PLIBHOTO NMPOM3BOACTBA UMM KOHTPOMSA Npolecca ¢ MHAEKCOM BO3MOXHOCTEN.

BbIBopoYHbIE UCNbITAHWMA ANSA MPOBEPKM BO3QYLUHbIX 3a30poB B cooTBeTcTBUM ¢ IEC 60947-1:2020,
9.3.3.4.3, HaxoOaTCcHa Ha cTaguy pacCMOTPEHUS.

9.1.5 CneuunanbHble UCNbITaHUA

HeobxogMmocTe NpOBEAEHUS CNeunanbHbIX NCNbITAHWMIA ONpeaenseTca M3roTOBUTENEM.

CreumnanbHble UCMbITAHWMSA BKIHOYAKT MCMbITAHWS Ha BRaKHOE Tenno, COMSAHOW TymaH, BMOpauuio M
yaapsl.

LOns 3Tux cneumnanesHbIX UCnbITaHUIA npumeHsatoT IEC 60947-1:2020, npunoxeHne Q.

Ecnu no IEC 60947-1:2020 (tTabrnuua Q.1) TpebyeTtca npoBepka paboTocnocobHOCTH, ee NpoBoasT B
cooTBeTCcTBMK C 9.5.2.

BubpaunoHHble McnbiTaHus cnegyeT NpPoOBOOMTL Ha 3nekTpoannaparte ¢ MeXaHWY4eckuM KOMMyTauu-
OHHbIM YCTPOWMCTBOM B Pa3OMKHYTOM M 3aMKHYTOM MONOXEHUsX (Npu Hanuyaun). [ns npoBepky noBeaeHus
rMaBHbIX M BCMOMOraTerbHbIX KOHTAKTOB UCMLITAHWS OOMYCKaeTcs NPOBOOWTL Mpu NoboOM 3HavyeHuu Toka/l
HanpsKeHWs.

WMcneiTaHue anekTpoannapaTa ¢ BO3AeNCTBUEM yaapa HeoOX04MMO NPOBOAWTE B pa30MKHYTOM MOMNoXe-
HUW MEXaHUYECKUX KOMMYTALMOHHbIX YCTPOWCTB.

Ons ucnbiTaHWA CyXMM TEMMOM MeXaHW4eCKOe KOMMYTaLMOHHOe YCTPOWCTBO OOIMKHO ObiTh B 3aMKHY-
TOM nonoxeHuu B nepuog nogrotoeku (cm. IEC 60068-2-2, nyHkT 5.3.3). nga kateropuin A, B n C ncnbiTaHune
JonyckaeTca npoBoauTh Be3 Toka B uenw, a ansa kateropui D, E n F ucneiTaHue cnegyeT npoBogvTh Npu Mak-
CMManbHOM HOMWHANbHOM TOKE, HO M3 MpakKTU4YecKnx coobpaxeHWi TOK AonyckaeTca orpaHuynte o 100 A,
B TeveHne nocnegHero Yaca KOHTponnep gomkeH cpabotath 5 pas.

[Ons ncneiTaHWIA NpY HU3KUX TEMMNEPATypax BMecTo ucnbliTaHua Ab cnenyet BeibpaTts ucneiTaHne Ad, a
MexaHW4YecKoe KOMMYTalMOHHOEe YCTPOWCTBO JOMKHO ObiTh B PA30MKHYTOM MONOXEHWM B Te4eHue nepuoga
oxnaxgeHus. 3aTemM B TeYEHME NOCNEeOHEero Yyaca Ha Hero nogawT HanpskeHue. [na kateropuin A, B n C uc-
nbiTaHWe OOoMycKaeTcs NpoBoAUTL Dea Toka B uenu, a ang kateropuin D, E u F ucneitanne npoBogaTt npu Mak-
CMManbHOM HOMUWHaNbHOM TOKe KaTeropun npuMeHeHus AC-3, KoTopblil gonyckaeTtcs orpaHnyante go 100 A,
B TeueHne nocnegHero Yaca KOHTponnep gomkeH cpaborate 5 pas.

WcnbiTaHue Ha BnaxHoe Tenno ans kareropuin A, B n C gonyckaetca npoBoauTh 6e3 Toka B nontocax.
Onsa kateropuin D, E n F K anekTpoannapaTy OOMmKeH ObiTb NOAKMNIOYEH HOMWHANMBHLIA MakCUManbHbIA TOK
kaTeropuu AC-3 B TedeHne NepBoro UMKNa U OTKMOYEeH B TeYeHne BTOporo uukna. M3 npaktuyeckux coobpa-
XEHWI TOK MOXeT BbITh orpaHudeH go 100 A. Mocne ypaBHOBeLIMBaHWS TeMnepaTypbl B TEHEHWE NepBbiX 2 Y
NepBoro LMkna 1 B Te4eHne nocnegHux 2 4 BTOPOro UMKNa KOHTponnep gomkeH cpabotaTth 5 pas.

Mo cornacoBaHWM0 C M3rOTOBMTENEM MPOAOIHKUTENBHOCTL NEpPUoga BOCCTAHOBNEHUS] MOXET ObiTbk CO-
KpaljeHa.

Mocne UcnbiTaHUA B YCNOBUSIX COMNEBOro TyMaHa anekTpoannapar A4onyckaeTcs NpoMbITe NO cornaco-
BAHMWIO C M3rOTOBUTEMNEM.

9.2 CootBeTcTBME TPeBOBAHMAM K KOHCTPYKLUWK

9.2.1 O6wKMe nonoxeHUn

MpumensioT IEC 60947-1:2020, 9.2.

9.2.2 3nekTpu4yeckKue nokasartenu 6e3BMHTOBbLIX 3aXKMMHbIX 3MeMEHTOB

MpumeHsoT IEC 60947-1:2020, 9.2.5.7, ¢ HMXeNPUBEOEHHLIMW OONOMHEHUAMU:

YcTaHOBKY M OTCOeOWHEHWUs MPOBOAHWKOB CriedyeT BbiMOMHATE B COOTBETCTBUM C yKa3aHUSAMW U3roTo-
BUTENA.

MeTogbl M pe3ynsTaTsl M3MepeHUi OOMMKHbI OblTh 3300KYMEHTUPOBAaHbLI B MPOTOKOME WCMbITAHWA.
McnbiTatenbHbIi TOK £y,

I punMmedYyaHUe — B Kopnyce oGpasua aneKkTpoannapaTta oNyCKakTCcA OTBEPCTMA UNKM aHanorMyHble NpUCNoco-
BneHus, KOTOpble obecneymBakoT AOCTYN AnA naMepeHud nageHua HanpaXeHAa Ha Knemmax.
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9.2.3 UcnbiTaHMEe N3HOCOCTOMKOCTN 6E3BUHTOBbLIX 3aXUMOB

MpumeHsatoT IEC 60947-1:2020, 9.2.5.8, ¢ HMXKenpuBeaeHHbIM U3MEHEHWEM:

VcnbiTaHne NpoBOgAT Ha anekTpoannaparte, 060pygOBaHHOM 323XWMHBIMKW 3rieMeHTaMu. McnbiTatens-
HbIA TOK ),

n puMedaHUue — B Kopnyce 06paaua aneKTpoannaparta OonyCcKkakTCcAa OTBePCTUA N aHanoryHble Nprucnoco-
GneHus, KOTOpLbIE obecneymeaoT O0CTyn AnA naMmepeHnd nageHna HanpsxXeHus Ha KneMmmax.

9.2.4 AcnbiTaHWe C UICTOYHUKOM OrpaHUY4eHHOW MOLHOCTLID

Llenb MCcToOYHKMKA C OrpaHUYeHHON MOLHOCTBI UCTILITBIBAKT B HOPMaribHbIX YCNOBUAX 3KCMyaTauum no
cnenylollen cxeme.

B cnyyae uctovHMKa ¢ orpaHMYeHHON MOLLHOCTLI0 TpeboBaHusA 3aBUCST OT YCTPOMCTR 3aLLMThI OT Nepe-
FPY3KW MO TOKY; YCTPOWCTBa SOMKHbI BbITh 3aMKHYTbI HAKOPOTKO.

Ecnu anektpoannapat paboTaeT B HOpManbHbIX pabounx yCcnoBUAX, NEPEMEHHYH PE3UCTUBHYIO Ha-
rPY3Ky NOAKITKYAKT K UCMBITYEMbIM YacTsM U PErynupYrT ANd MNony4YeHWs YpoBHS Tpebyemon ukcupyemMon
MOLLHOCTK B BomnbT-amnepax (BA). Mprn HeoBXoaMMOCTIW BbINOMHAKT SOMNOMHUTENbHYI0 PErynMpoBKy A5 Noa-
JepaHus orpaHudYeHHon UKCMpPYeMOon MOLLIHOCTU B BonkT-amnepax (BA) B TedeHue nepuona, ykasaHHOro
B 8.1.14.

[MepemMeHHY0 pe3VCTUBHYIO Harpy3Ky NMoAKMIO4aT K UCMbITYEeMOW Lenu U perynupyroT ans nony4yeHus
npenena uKCMpyeMon MOLLHOCTH, KakK yka3aHo B Tabnuuax 14, 15, 16, B 3aBucumocTy oT cutyauuu. MNpu He-
06XO4MMOCTW BBINOMHAKT AanbHENW Y0 PErynnpoBKy ANA nogaepxaHua npegena GUKCUpYEMoi MOLLHOCTM
B TEYEHWE Nnepuoda BpeMeHu, ykasaHHoro B Tabnuuax 14, 15, 16, ecnu npMMeH1MMo.

McnbiTaHWe cuyuTaeTca BLIMOMHEHHLIM YCMELLIHO, €CrvM Mocne WUCNbITaHWus OOCTynHas uUKcupyemas
MOLLIHOCTb He MpeBblllaeT npeaenbHblX nokasaTenew, onpefeneHHbix B Tabnuuax 14, 15 unu Tabnuue 16,
€CnKn NPUMEHUMO.

B cnyyae uctoyHMKa c orpaHMYeHHON MOLLHOCTLI0 TpeboBaHWe 3aBUCUT OT YCTPOMCTB 3aLLMThI OT Nepe-
rPY3KM MO TOKY; HOMUHAIbHbIA TOK, KK MMHMMYM, OQHOMO 3aLUMTHOTO YCTPOWCTBA B NPOBOLAHMKE HE LOOMKEH
NpeBbIWaTh 3HAa4YEeHWNI, yKasaHHbiX B Tabnuue 15.

[aHHble UcnbITaHUSA NpoBOAAT Npu Hanbonee HebnaronpUATHOM COYeTaHUM HOPMUPOBAHHLIX M3TOTOBK-
Tenem paboynx napameTpoB B COOTBETCTBUM € 5.5.

9.2.5 HapexHoCTb KOMMOHEHTOB

9.2.5.1 Obwue nonoxeHus

lMpoBepKy BO3MOXHOFO BbIXOA4a M3 CTPOSA KOMMOHEHTA, Haubonee KpUTMYECKMX KOMMNOHEHTOB Lenu no
8.1.16 npoBOOAT MCMbITAHUMEM MPW YCTAHOBMEHHLIX KOMMOHEHTAX B aneKkTpoannapaTte, paboTatoleM noj Ha-
rpy3KOon, ¢ BO3OEeNCTBMEM Hanbonee ecTKUX YCIOBUIN SKCNyaTaLumn.

Mpumeuvanune —Ilo 8.1.16 gaHHOe UcnbITaHWe NpoBOAAT AnA obecneveHns BezonacHOCTK IKCNNyaTauuu, npu
aToM gonyckatorcs cboun B (PyHKLUMOHUPOBaHUW anekTpoannapara.

BbinonHeHve ncnbitTaHus He TpebyeTcs B cregyolwnx cryyasx:

- eCMX aHanu3 ueny yKasblBaeT, YTo B pe3ynbTare KOPOTKOro 3aMblkaHusa unu obpeiBa apyroro KOMro-
HEeHTa He BOZHMKHET neperpy3ky noboro Apyroro KOMNOHEHTAa WK YacTK Lenw;

- ANA KOMMNOHEHTOB, BKMKYEHHbIX B LN NMTaHUsa OT MCTOYHWKA C OrpaHUYeHHON MOLHOCTbLIo no 8.1.14;

- Ha CUNOBbLIX NMONYNPOBOAHUKOBLIX YCTPOWCTBAX, ECMN aHanorMyHoe UcneiTaHne NpoBoaMIoCh BO Bpe-
MS UCMbITAHUIA NPYU KOPOTKOM 3aMblKaHWUW;

- ONA KOMMNOHEHTOR, KOTOPbIE YCMELIHO MPOLUNW OLEHKY B aBAPUNHLIX PEXMMAX, Haxo4aALWMXCa B Lenu
M BHYTPpW 3nekTpoannapara.

9.2.5.2 WMcnblTaHne Ha HageXHoCTb KOMMNOHEHTOB

Kaxobiih ugeHTUhUUMPOBaHHEIA KOMMOHEHT NOQMNEXWUT UCMNbITAHUK Ha HAOEXHOCTE KOMMOHEHTOB MpK
KOPOTKOM 3amblKaHuM 1 oBpbiBe Lenu B 3aBUCUMOCTM OT TOTO, YTO ABNAETCA Haubonee XecTKUM.

McnbiTaHMe Ha HaOeXHOCTb KOMMOHEHTOB J0MNycKaeTcd NpoBOAUTbL TOMbKO B LENsX anekTpoanapara,
KOTOpblE MOTYT MOBMUATL HA PE3yNbTaThl UCNBITAHUS NPU NONHOW Nojave NUTaHus U pabodnx ycrnoBusax.

Bo Bpemsa gaHHOro NCnbiTaHWst He AOMKHO OblTh BEIOPOCOB NNaMeHn UNW NNaBneHna MeTanna, a Takke
BO3ropaHusa TKaHW. [naBkue anemMeHThbl He JOMKHbI NneperopaTts.

KoMnoHeHThI, Takue Kak KOHOEHCATOPb! UMW AUoAbl, OOMKHBLI BbiTh 3aMKHYThl HAKOPOTKO UMW OOMMKHbI
ObITb pasoMKHyThI. [1ns anekTpoannapaTa OTKPbITOro UCNOMHEeHUS JOIMKeH ObiTe NpedycMOTPEeH BHELUHWA Me-
TanaM4ecKkuii KOXyX Unn ceTka U3 NpoBONoKK (C xron4yatobymaxKHOW CeTKOM Ha kapkace), kotopas B 1,5 pasa
fonklwe pasmepa anekTpoannaparta (UNu MHas B COOTBETCTBUN C TpeDOBaAHUSIMUW U3TOTOBUTENS), ANS UMATa-
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UMM NOTEHLMANbHO 3a3eMNeHHbIX YacTell BOKPYr anekTpoannaparta. B cnyvae 3akpbiTOro MCMNofHeHWs Hag
BCEMMW OTBEPCTUAMW HeobOXoOMMO pasMecTuTb xnonyatobyMakHbld matepuan. BHeWwHWn meTannuyeckui
KOXKYX UMW CEeTKA M3 NPOBOMOKK (MPKU HANU4MK), @ TakKe 3a3eMIeHHble UMW OTKPLITbIE MeTannuyeckue 4acTtu
He nof HanpsKeHWeM AOMKHbI ObiTb NOAKMOYEHBI K LIEMW NUTaHUsS Yepes NNaBKuid aneMeHT F B COOTBETCTBUM
c IEC 60947-1:2020, nognyHKT 9.3.4.1.2, nepeuuncnexue d).

MpumeyaHue — OnpedeneHne anekTpoannaparta 3akpbiToro Tuna npueegerHo B IEC 60947-1:2020, npunoxe-
Hue C.

9.2.6 UcnbiTaHWe NnpoBofa Ha u3rnb

B cooTtBeTcTBUM Cc TpeboBaHuaMK 8.1.3, NpOBOOKY MeXAy KOMMOHEHTaMW, YCTAHOBMEHHLIM Ha OBEpU
UMW KpbILLKe, HeoBX0OUMO MPOBEPSATE OTKPbIBAHMEM OBEpPLIbl UMW KPbILLIKW, HACKOMBLKO 3TO BO3MOXHO (Npu
3TOM (DUKCUMPYIOLLIME YCTPONCTBA, OOIMKHbLI OCTaBaTbCA Ha MecTe) M NocneayrLw M ee 3akpbiBaHueM npu 500
uuknax pabotel. lNocne gaHHOrO UcMbITaHWA 3NekTpoannapar crnefyeT NoABepratb UCMbITAHWK Ha YCTOMYM-
BOCTb 3MEKTPOM30NALUNA K HanpskeHuto no 9.3.3.4.1, npuMeHsemMoMy Mexay NpoBOOAHUKaMKM M MexXay NpoBo-
OHUKaMW 1 3eMnen.

9.3 CooTBeTcTBME TpebGoBaHUAM K paboTocnocobHoCcTH

9.3.1 UuKknbl ucnbiTaHun

McnbiTaHna kaxgoro LMKNa NpoBOAAT Ha HOBbIX obpasuax.

[ng yoobcTBa MCMbITAHWA UAM NO AOrOBOPEHHOCTU C U3rOTOBUTENEM WCMbITaHWUs LOMNYCKaeTcs NpoBo-
OWTb Ha OTAenNbHbIX HOBbIX 0bpa3uax 6e3 BKMHYeHUs B COOTBETCTBYHOLLMIA LUMKN. [TpUMEHMMO TOMBKO K crneay-
OLLMM UCMbITaHUAM No TpeboBaHuo:

- |IEC 60947-1:2020, 9.3.3.4.1, nepeuncneHue 7: NpoBEPKA NMYTWU YTEUKH;

- |[EC 60947-1:2020, 9.2.5: MexaHW4eCcK1e CBOMCTBA BbIBOOOB;

- |IEC 60947-1:2020, npunoxeHue C: cTeneHn 3aliuTbl anekTpoannaparta 3akpbIiTOro MCNoNHeHus.

MNocnepoBaTenbHOCTE UCMBbITAHUIA AOMKHA ObITh CrieayroLen:

a) UWKM UcnbiTaHun I

1) npoBepka npeBblleHus Temnepatypbl (cM. 9.3.3.3);
2) npoBepka aneKTpoW30nALMOHHbIX CBOMCTB (cM. 9.3.3.4);
b) umkn ucneiTaHui Il: npoBepka paboTocnocobHocTM (cm. 9.3.3.6):
1) ucnelTaHue Tennoson ctabuneHocTy (cm. 9.3.3.6.2);
2) ucnbiTaHne pabotocnocobHOCTM Npu neperpyake (cm. 9.3.3.6.3);
3) ucnbiTaHne paboTocnocoBbHOCTH BNOKMPOBKU U KOMMYTaLWOHHOK cnocobHocTu (cMm. 9.3.3.6.4), B
TOM 4YKcne NpoBepka cpabaTbiBaHWS 1 ero Npeaernoe;

c) uukn ucneitanmi lll:

paboTocnocoBbHOCTL B YCNOBMSAX KOPOTKOrO 3amblkaHus (cM. 9.3.4);

d) umkn ucnbiTaHui 1V:

1) npoBepka MexaHW4YecKux CBOWCTB KNeMMHbiX BbiBoAoB (cM. |IEC 60947-1:2020, nyHkTbl 9.2.5,
9.2.219.2.3)

2) NpoBepka CTeMeHW 3aluTel 3NeKTpoannapara 3akpbiToro ucnonHexus (cm. IEC 60947-1:2020,
npunoxeHue C);

€) uuKn ucneltaHui V:

ucneitaHus 3MC (cm. 9.4).

9.3.2 O6wuKe ycnoBus UCNbITAHUNA

MpumensoT IEC 60947-1:2020, 9.3.2, ¢ HWKenpnBe4eHHbIMY A0NONHEHNSMMN:

3a nckniYeHneM anekTpoannapaTtos, cneunansHo paccHUTaHHbIX TOMLKO HAa OAHY YacTOTY TOKa, UCTbI-
TaHusa npoeoaAT npu Yactote 50 Uy, KoTopasa oxBaTbiBaeT NpumMeHeHne Ha 60 U, n HaobopoT.

OT160p 0bpasLoB ANg UCMbITAHUA CEPUKN aNeKTpoannapaToB aHanorM4YHON OCHOBHOM KOHCTPYKLMK 1 Be3
3HaYUTENbHbIX KOHCTPYKTUBHBIX OTNMYMIA JOMKeH ObiTb OCHOBAH Ha MHXXEHEPHOM pacueTe.

Ecnu He ycTaHOBMNEHO UHOE B COOTBETCTBYHLLEM MYHKTE UCMbITAHUNA, KPYTALWMA MOMEHT NpW 3aTHAru-
BaHWM COeWHEHWN OOMKEH YKa3biBaTbCA WU3rOTOBWUTENEM, a €ClM He YKa3aH — COOTBEeTCTBOBAaTb OAHHbLIM
IEC 60947-1:2020, Tabnuua 4.

Ecnu ykasaHo HeckoneKo OTBOAOB TeNna, CneayeT NpMMeHsATb TOT, KOTOPbIA MMeeT HanbonbLlee Tenno-
BOE COMPOTHBIEHNE.
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9.3.3 PaboTtocnocobHOCTL B YCNOBUSIX OTCYTCTBMA Harpy3ku, HOPMarnbHOW Harpyskm u
neperpy3ku

9.3.3.1 CeoboaHoe.

9.3.3.2 BHepronoTpebneHue

MoTpebnaemy MOLLHOCTL NMONYNPOBOAHUKOBOMO YCTPOWCTRBA YNPaBEHWUA U3MepPAT C UCNOMNb30BaAHN-
eM BaTTMeTpa Ha KNeMmax NUTaHug LUenu ynpaerneHus B pexunme nonHoro BKMNIOYEHUS B TeMeHWe ctaHgapT-
Horo paboudero uukna.

9.3.3.3 lpesBbiweHne TemnepaTypbl

9.3.3.3.1 Temnepatypa oKpyxaioLlero Bozayxa

MpumensatoT IEC 60947-1:2020, 9.3.3.3.1.

9.3.3.3.2 NamepeHue TemnepaTypbl HacTen

MpumenstoT IEC 60947-1:2020, 9.3.3.3.2.

9.3.3.3.3 lpeBbilWweHWe TeMnepaTypbl YacTewn

MpumenstoT IEC 60947-1:2020, 9.3.3.3.3.

9.3.3.3.4 lpeBbilWweHWe TeMnepaTypbl CUMOBOW Lenu

MpumenstoT IEC 60947-1:2020, 9.3.3.3.4, kpome ogHoha3HOro MCNbITAHUA, NPX KOTOPOM BCE Montca
CUITOBOM Lenu HarpyxawT UX UHOUBUAYalNbHbIMU MakCUMalbHbIMU HOMWHAIbHBIMW TOKAMW U KakK YKa3aHo B
8.2.2.5, N C HUXKernpueBeaAeHHbIMIK JONOMHEHUSIMM.

[nsa nonynpoBOAHMKOBbLIX KOMMYTALMOHHbLIX YCTPOWCTB, BKIIOYEHHbIX B CMIOBYK Lenb (cMm. 8.2.2.5),
CpencTBa M3MepeHust TeMnepaTtypbl OSKHbI DbITb MPUKPENeHbl K BHELLHEN NOBEPXHOCTU Kopnyca Nonynpo-
BOAHWMKOBOrO KOMMYTALWOHHOIO YCTPOWCTBA, B TOYKE, UMEKLLEn Hanbonbluy BEPOATHOCThL MPEBbILLEHNUS
TeMnepaTypbl BO BPEMSA AAHHOTO UCMbITaHus. KoHeYHyo TemnepaTypy Koprnyca Cy 1 KOHEYHYIO OKpYXKatoLyto
Temnepartypy A; pErMCTPUPYIOT ANS NMPYMEHEHUS B NCMbITaHum no 9.3.3.6.3.

K MexaHWyeckuM KOMMYTaLMOHHbLIM YcTponcTeam (cM. 8.2.2.5.2 n 8.2.2.5.3) cpeacTtea namepeHus Tem-
nepaTtypbl AoMKHbI BbITb NPUKpPEnneHsbl B COOTBETCTBUM C TpeboBaHusamu IEC 60947-1:2020, 9.3.3.3.

Ha Bce BcnomMoraTterkeHkble Lienu, HopMarnsHo NpoBoAsiLLIKMe TOK, NoAaloT Harpy3ky paBHY MakcUMarbHO-
my paboyemy Toky (cm. 5.6), B Lenu ynpaeneHust NogarT UX HOMWHANbLHOE HanpsiKeHue.

9.3.3.3.5 lpeBbilleHre TeMnepaTyphl Lenen ynpasneHus

MpumeHstoT IEC 60947-1:2020, 9.3.3.3.5, ¢ HUXeNpuUBeOEeHHbLIM OOMOMNHEHUEM.

[NpeBblweHne TemnepaTypbl cnegyet U3MepsaTb BO BpeMs ucnbiTaHua no 9.3.3.3.4.

9.3.3.3.6 lpeBbilweHWe TeMnepaTypbl KaTtyLleKk U aNeKTpoMarHuToB

Mo IEC 60947-1:2020, 9.3.3.3.6, c HMKenpMBeLeHHbIM JOMONHEeHWEM.

ONeKTPOMarH1Tbl MEXaHUYECKNX KOMMYTALMOHHbIX YCTPOUCTB, NMpegHa3Ha4yeHHbIX ANA sKcnnyaTauumn B
NONyNpPOBOAHUKOBbLIX KOHTpONAepax Wnu Ans WYHTUPOBaHHbLIX MEXaHWYECKUX KOMMYTaLUWOHHbIX YCTPOWCTB,
OOIMKHbI cOOTBeTCTBOBaTh 8.2.2.7 Npu NpoTeKaHWM Mo rMaBHOW Lenu BO BpeMsi UCMbITaHUS COOTBETCTBYIOLLE-
ro HomMuHarneHoro Toka. lNpeBkIlleHne TemMnepaTypsbl ClefyeT U3MepATb BO BpemMs ncneitaHua no 9.3.3.3.4.

9.3.3.3.7 [lpeBbilleHne TemnepaTypbl BCNOMOraTenbHbIX Lienei

MpumenHstoT IEC 60947-1:2020, 9.3.3.3.7, C HUXeNpUBeaAEHHbLIM OOMOMNHEHUEM.

[MpeBbllweHWe TeMnepaTypbl cneayet M3epaTb BO Bpems ucnbitaHus no 9.3.3.3.4.

9.3.3.4 3nekTpoM3onAUWOHHbIE CBONCTBA

9.3.3.4.1 TunoBble UcnbITaHNSA

1) OB6LWwme yCrnoBMsA UCMbITAHUS BbIAEPXKMBAEMOrO HaNpsiKeHWs

MpumenstoT IEC 60947-1:2020 [mognyHkT 9.3.3.4.1, 1)].

2) MNpoBepka MMMNYNbCHOrO BbIAEPKMBAEMOrO HaMpsKeHUs

a) O6wume nonoxeHus

MpumenstoT IEC 60947-1:2020 [mognyHkT 9.3.3.4.1, 2), a)].

b) WcneiTaTensHoe HanpsaxeHue

MpumenstoT IEC 60947-1:2020 [nognyHkT 9.3.3.4.1, 2), b)] ¢ HMKENpMBEAEHHBLIM JOMNOMHEHUEM.

K Yyactam, anekTpon3onsunoHHbIE CBOMCTBA KOTOPbIX HE 3aBUCAT OT BbICOThI (HAanpuMep, CoeauHUTenu
onTuyYeckux kabenew, repMeTM3MpPOBaHHbIE YacTu U T. 4.), NONPaBOYHbLIA KO3MMULMEHT HA BLICOTY HE MpK-
MeHseTCs.

c) MNopgada McnbITaTenbHOro HaNpPsKeHUs

K amekTpoannaparty, ycTaHOBNEHHOMY W MOATOTOBMNEHHOMY, KaK yKa3aHo B nepeduncnedud 1), ucneita-
TENbHOE HanpsiKeHue NpuMKnanbiBaT B crefyolwem nopsake:

i) mMexgy BceMU KneMmMamKn CUITOBON Lienu, COeAMHEHHbIMW BMECTE (BKIHOYAasa Lienu ynpasneHus u BCo-
moraTernbHble Lenu, NOAKMIYEeHHbIe K CUITOBOW Lienu), U KOPNyCOM MM MOHTaXXHOW MaHemnbio C KoHTakTamu
(NP1 HanMM4YKMKU) BO BCeX HOpManbHbIX Pabovmx MONOXKEHUSX;
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ii) 4na NoncoB CUITOBOR LEnu, ranbBaHWYeckn pa3geneHHblx (cM. nognyHkT 3.4.21) ¢ gpyruMm nomnto-
caMu: Mexay KaxablM MoncoM U OCTanbHbIMW MOMKCaMU, COEQUHEHHBLIMU BMECTE, a TakKe KOPMycoM UMK
MOHT&XXHOIN NaHenblo ¢ KOHTakTamu (MpW HanM4um) BO BCEX HOPMarnbHbIX pabo4mx NONoOXeHWsX;

iii) Mexay Kaxgol ynpaeBnsioLlled U BcnoMoraTenbHOW UeNnsiMi, Kak MpaBuIo, He MOLKMOYEHHLIMA K
CUITOBOW LEnu, 1

- CUNMOBOW Lenbto;

- OpyrMu LensiMu;

- OTKPbITBIMW TOKOMPOBOAALLMMK YACTAMU;

- KOPMyCcOM WM MOHTaXKHOM NaHenbo, KOTopble Npy HeobXogMMOCTM MOTYT BbiTh COBAMHEHbI BMECTe;

iv) Ans anekTpoannapaTa, NPUMEHseMOoro ans pasbeauHeHUs, Yepes Nonca CMNoBOW LEenu, Npu 3Tom
BbIBObI CO CTOPOHbI MOAa4YU NUTaAHWUS COEAUHEHBI BMECTEe W BbIBOAbl CO CTOPOHbI HArpy3ku Takke coeguHe-
Hbl BMecCTe. VcnblTaTenbHoe HanpsekeHUne AOMKHO OblTh MPUMOKEHO MeXAY BbIBOAAMMW CO CTOPOHbLI MOAaYM
NUTaHWss U BbIBOAAMM CO CTOPOHbLI HArpy3ku, Npu 3TOM KOHTaKTbl JOMKHbI HAXOAWTLCS B M30NTUPOBAHHOM
Pa30MKHYTOM MONOXEHUW M 3HA4YeHWe HanpPsHKeHUs OOMKHO ObiTh TakuMm, Kak ykasaHo B IEC 60947-1:2020
[noanyHkT 8.2.3.2, 1), b)].

d) Kputepuu cooTBeTCTBUS

MpumensoT IEC 60947-1:2020 [mognyHkT 9.3.3.4.1, 2), d)].

3) lMpoBepka BbIAEPKUBAEMOr0 HaNpPsKEHUA NPOMBbILLMEHHON YacTOThl ANA TBEPAON U30NALMK

a) Obwwme nonoxeHus

MpumensoT IEC 60947-1:2020 [nognyHkT 9.3.3.4.1, 3), a)].

b) WcnbiTaTensHoe HanpsbkeHWe

MpumensoT IEC 60947-1:2020 [nognyHkT 9.3.3.4.1, 3), b)] ¢ HKenpuBegeHHbIM OOMOSIHEHMEM Nocne
nepsoro absaua.

Ecnv nepemeHHOe UCNbITATENBHOE HAMPSKeHWe He MOXET ObiTb NPUINOXKEHO U3-3a KOMNOHeHToB IMC
dunbTpa, KOTOpble HEBO3MOXHO NErko 0TCOeAUHUTb, A0MYyCKAaeTCa NPUNoXeHne NMoCcTOAHHOro UCnbiTaTenb-
HOro HanpsKeHWsl, MMEKLEro TO e 3Ha4YeHWe, YTO U MMKOBOE 3HaYeHWe npeanonaraeMoro nepeMeHHoro
MCNbITATENBLHOTO HANPSKEHUS.

c) MNopava vcnbiTaTENBLHOIO HANPKEHUA

MpumensoT IEC 60947-1:2020 [nognyHkT 9.3.3.4.1, 3), ¢)] ¢ HMKENPUBEAEHHLIMW AOMNOMHUTENbHBIMW
YCIOBUSAMMN:

Y nonynpoBOAHWMKOBLIX KOHTPOIMEPOB M KOHTAKTOPOB C MOCMNEeAoBaTenbHO MOAKMHOYEHHBIMU MEeXaHu-
YECKMMW KOMMYTaLUWOHHBIMKM YCTPOUCTBAMU KITEMMbI OAHOVMMEHHbBIX MOMCOB CUMOBON Lenyu CoednHSATCS
BMeCTe KaK CO CTOPOHbLI CETW TaK U CO CTOPOHLI Harpysku.

VcnbiTaTensHOe HanpsbkeHWe credyeT NpuknagbiBaTe B TEHEHUE 5 ¢ NMpY CNeyLwmnx yCnoBusx:

- B COQTBETCTBMWM C i), ii) w iii) nepeuncnenus 2), c);

- ONsi NONyNPOBOLAHWKOBbLIX KOHTPOMNNEPOB M KOHTAKTOPOB Yepes Nnonkca CUNoBOA Lenu, Npyu 3TOM Bbl-
BO/bl CO CTOPOHbI MUTAHWUA COEAMHEHbI BMECTE W BbIBOAbI CO CTOPOHbI HArPY3KN COeOUMHEHbI BMECTe.

d) Kputepuu cooTBeTcTBMSA

MpumensoT IEC 60947-1:2020 [mognyHkT 9.3.3.4.1, 3), d)].

4) MNpoBepka BbiAEPKMBAEMOro HANPSXXEHWUA NMPOMbILUNIEHHON YaCTOTbl MOCHE KOMMYTaLMOHHbIX WCMbl-
TaHU U UCMbITAHWIA HA KOPOTKOE 3aMblKaHue

a) Obwme nonoxeHus

MpumeHsoT IEC 60947-1:2020 [mognyHKT 9.3.3.4.1, 4), a)].

b) WMcneitatensHoe HanpsaxeHve

MpumeHsoT IEC 60947-1:2020 [mognyHKT 9.3.3.4.1, 4), b)].

c) Mogadva McnbiTaTeNbHOrO HanpsXKeHus

MpumensitoT IEC 60947-1:2020 [nognyHkT 9.3.3.4.1, 4), c)] C HMKENPUBELEHHBIM LOMNONHEHWEM B KOHLE
nepsoro absaua.

MpumeHeHne MeTannuyeckoin conbri B cootBetcTBum ¢ IEC 60947-1:2020 [nognyHkT 9.3.3.4.1, 1)] He
TpebyeTcs.

d) Kputepum cooTBeTCcTBUA

MpumensoT IEC 60947-1:2020 [mognyHkT 9.3.3.4.1, 4), d)].

5) CeobogHoe.

6) lNMpoBepka BbIAEPKUBAEMOrO MOCTOSHHOIO HAMPSAXKEHWS

MpumensoT IEC 60947-1:2020 [nognyHkT 9.3.3.4.1, 4)].

7) lMpoBepka NyTn yTeuKK

MpumensoT IEC 60947-1:2020 [mognyHkT 9.3.3.4.1, 7)] (cm. Takxke 8.1.4).
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8) lNpoBepka ToKa yTe4ykn arekTpoannapara, NpUMeHAeMoro Ans pasbeanHeHNst

MakcuManbHbIA TOK YTEYKM HE JOIBKEH NPEBbILATh 3Ha4YeHWI, npuBeaeHHbix B IEC 60947-1:2020, 8.2.7.

9.3.3.4.2 CobogHoe.

9.3.3.4.3 Buibopo4HbIE UCMbITAHUA ONA NPOBEPKM BO3AYLLIHLIX 3230p0B

1) OBLwme NonoxeHus

MpumenstoT IEC 60947-1:2020, 9.3.3.4.3.

2) WcnbiTatenbHoe HanpsaxeHue

McnbiTaTensHoe HanpsikeHue [OOMKHO COOTBETCTBOBATb HOMUHANBLHOMY WMMYMNLCHOMY BbIAEPXKU-
BaeMOMY HanpsbiKeHuUIo.

3) MNoga4a ucneiTaTenbHOro HanpsKeHus

MpumenstoT IEC 60947-1:2020 [mognyHkT 9.3.3.4.3,3)].

4) Kputepuu cCoOOTBETCTBUSA

MpumensatoT IEC 60947-1:2020 [nognyHkT 9.3.3.4.3,4)].

9.3.3.5 KommyTaumoHHas cnocobHOCTe MEXaHNYeCKNX KOMMYTaLMOHHBIX YCTPOWCTB

9.3.3.5.1 O6LwKre nonoxeHus

KommyTaumoHHy cnocobHocTek NpoBepsAkoT B cooTeeTcTBUM ¢ IEC 60947-1:2020, 9.3.3.5.

[aHHoe ncnbiTaHWe OOMKHO OXBaThiBaTbh YCNOBUA MakCUMarbHbIX OTKMHOYaeMbIX 3HAaYeHUWA Hanpske-
HUA, MOLLHOCTMK W TOKA.

9.3.3.5.2 MexaHun4ecKne KOMMYyTaLMOHHbIE YCTPOWCTBa NOMYNPOBOOHUKOBLIX KOHTPOSINIEPOB M KOHTaK-
TOpPOB

Y3en B cbope € YCTAHOBMEHHbIM LUYHTOM MOABEPrakT UCMNbITAHWAM B HOPManbsHbIX YCNoOBUSAX paboThl.
lMocnenoBaTenbLHOCTL ONEPUPOBAHUSA ANA UMWTALMU MyCcKa U OCTAHOBKW AOM¥KHA ObiTh TAKOW Xe, KaK B HOp-
MarnbHbIX YCIOBUAX aKCNnyaTauuu.

Ecnu mexaHnyeckne KOMMYTaLWOHHLIE YCTPOMCTBA YKe COOTBETCTBYIOT TpeboBaHuam Tabnuubl 7 1 1a-
onuupbl 8, NOBTOpEHMe UcnbiTaHWs He TpebyeTcs.

9.3.3.6 PaboTocnocobHOCTb

9.3.3.6.1 Obwme nonoxeHUs

CooTteetcTBre TpeboraHusam Kk paboTocnocobHocTn no 8.2.4.1 NpoBepsOT CriegyLWUMy TPeMS UCTbI-
TaHUAMM:

a) ucnblTaHWeM TennoBoi cTabunbHOCTHY;

b) ncnelTanvem paboTocnoco6HOCTM NPY NEpPerpyske;

C) ucnelTaHMeM cnocoBHOCTY BIIOKUPOBKUA M KOMMYTaLUW.

McnbiTanua uMmutupyoT 8 4 paboTel.

MoaknyeHWsa K CUNOBOIM LIENW OOIMKHLI ObITh Kak ANS HOPMAanbHOW 3KCNnyaTauuu anekTpoannapara.
Ynpaensiollee HanpseHWe OOMKHO BbiTh 3adukcupoBaHo Ha ypoBHe 110 % HOMWHANBLHOrO HanpsXXEeHWs
nuTaHna uenu ynpaenexna U..

Tabnuya 10 — TexHU4eCKMe YCNOBUA UCNBITAHUIA HA TENMOBYIO CTABUNBLHOCTL

3aronoBok YpoeeHb MHCcTpyKUuMm

Liene ucneitaHuns [MpoBepuTb, YTO M3MeHeHWe TemnepaTypbl Mexay nocrnegoBaTenbHbIMU WOEHTUYHBIMU
pabounmm UMKnaMu B NocneqoBaTensHOCTU CHKEHO A0 MeHee YeM 5 % B TeyeHue 8-ya-
COBOro nepvoga.

lMpoBepuTb, 4TO MpeBbILLIEHWE TemMnepaTtypbl AOCTYMHLIX KNEMM MEXaHW4YEeCKOro KoM-
MYTaLMOHHOIO YCTPOWCTEa B CUMOBOW LENW He MPEBLIWAET Npegena, YCTaHOBMNEHHOTO
IEC 60947-1:2020 (Tabnuua 2)

[MpogonxuTenbHOCTb MposoanTb ucneiTaHue Ao Tex nop, noka A, < 0,05 unu go nctedeHuns 8 4

MCMbITaHuA A, =(C,-C, 1 —A,+A _C,_)

YCnoBus UCNbITAHWUA Tabnuua 5

Temnepatypa? C,, Temnepatypa | CpeAcTBo uaMepeHWUs Temnepartypbl, NPUKPENNeHHOe K BHeLHel no-
Kopnyca BEPXHOCTWM OAHOrO MOMYNPOBOAHWKOBOIO MNEPEKHYaLWeEro ycTpon-

cTea (cMm. 9.3.3.3.4).
KoHTponk nonynpoBOAHWKOBOrO KOMMYTALMOHHOIO YCTPOWCTBA, KO-
Topoe BeposTHee Bcero ByaeT HarpeeaTbCs Donblue ocTanbHbIX
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OkoH4YaHue mabnuubi 10

3aronoBok YpoBeHb MHCTpyKUMK
Okpyxatowas A, TpebyeMblii Cpencteo M3aMepeHnsa TeMnepaTypbl 48 KOHTPOMNSA U3MEHEHWIA OKpY-
Temnepartypa YPOBEHb xatowen Temnepatypel (cm. IEC 60947-1:2020, nognyHkT 9.3.3.3.1)
Mony4aemble 1) A, =0,05 B TeueHune 8 u.
pesynksTaThl 2) Be3 Bu3yanbHbIX NPU3HaKOB NOBpPEeXAeHUs (Hanpumep, AblM, obecLBeynBaHue).

3) MNpeBbiweHve Temnepatypbl OOCTYMHBIX KIEMM MEXaHWYECKOTO KOMMYTaLWMOHHO-
ro yCTPOWCTBA B CWUMOBOW LEMW He [OOMMKHO MpeBbilaTe nNpeferna, YCTaHOBMEHHOro
IEC 60947-1:2020 (Tabnuua 2).

4) Ecnu BbiBOALI HEQOCTYMHLI, 3Ha4YeHua Tabnuusl 2 IEC 60947-1:2020 moryT ObITe npe-
BhILLEHbI MPY YCMOBWMW, YTO COCEAHWE YaCTU HE NMOBPEXAEHbI.

2 McnbiTeiBAaEMOe 0BopyaoBaHue.

9.3.3.6.2 Mpouenypa ucnblTaHWsi TENOBOM CTabUnbHOCTH

TexHuyeckne YCNnoBUS U KpUTEPUX COOTBETCTBUA NpuBedeHbl B Tabnuue 10. MNpodunu ucnbiTanus npu-
BegeHbl Ha pucyHke F.1.

1) MNpuceamBadT HOMEpP NOCNEeA0BaTENBEHOCTM N KaXA0MY Nepuoay Nof Harpy3Kon B Cepun MCMbITaHWM
(Hanpumep, n=0,1, 2, ..., N-1, N).

2) 3anucbiBaloT HavanbHy Temnepatypy kopnyca Cg. 3anvcbiBaloT HauyanbHy0 OKpYXaloLlyo Temne-
patypy Ag.

3) 3agaT ucnbiTaTtenbHbIA TOK /1, ypoBeHb 1 (GM. Tabnuuy 5). 3ameHsAOT 1 HOBbIM 3HAYeHWeM, rae
n=n+1.

4) MNopalT ucnbITatenbHOEe HanpsHKeHue U+ Ha BBOAHLIE BbIBOALI MaBHOM Uenun NA (vcnbiTyembin an-
napar). U MOXeT NpuknanbiBaTbCA B TEYEHUE BCETO UCTbITAHWSA, @ MOXET BKIIOHYaTbCs W OTKMIOYATHCA CUH-
XPOHHO C AeNCTBMEM YNPAaBMAOLIEro HanpsxeHus U,

MepexniouatoT MA B cocTosiHue BKNoYeHUs (Hanpskenue ynpaenexduna MA, U, — BKIKOYEHOD).

n punMmedYyaHne — Hayanom nepwuoga BpemMeHu TX CYMTAIOT MOMEHT, KOraa UcnblTaTenbHbIA TOK JOCTUraeT 3Ha-
YeHnA [T' Mo aToun npuynHEe BpeMA YCKOpPeHWA, ynpaBndaeMoro UcnbltaternbHbIM TOKOM, KOTOprFI AormnxeH OOCTUYb ]F
yBenn4mBaet obLwee BpemMs UCNbITaHUA.

5) Mocne spemeHHoro uHTepsana T, (cM. Tabnuuy 5) nepeknioyaT WA B NMonoXeHne OTKIMIOYEHO.
6) 3anucbiBaloT Temnepartypy kopnyca C,, 3anucsLiBaloT TeMnepartypy cpefsl A .

7) PeweHune 06 okoHYaHUM (UMW NPOQOIMKEHUN) UCTIBITAHNUS:

a) BbIMMCAAIT KO3IPMULMEHT M3MEHEHMUA MPEeBbILEHWA TeMNepaTypbl Kopnyca

A =(C

n

- Cn71 _An * An~1)’f(cng1);

n

b) npoBepsAlT cooTBETCTBME NOMYyYEHHBIM pe3ynstatam (cM. Tabnuuy 10).
Ecnn A, > 0,05 v obuiee Bpems UCNbITAHUA MEeHbLLE 8 Y M nonyYeHHble pesynstatel 1) u 2) Tabnuubl 10
He HapyLleHbl, MOBTOPAT aTanbl 3—7.
Ecnn A, > 0,05 n obuiee Bpems MCbITaHWA Gonblue 8 4 Unu NonyYeHHble pesynbraTel HapyLeHbl, 3a-
BEpLIAT ucnbeiTaHue. 3T0 OTKa3.
Ecrm A, < 0,05, obuiee Bpema WCMbITAHMA MeHblle 8 4 W Mony4eHHble pesynbtatel 1), 2), 3), 4)
Tabnuuel 10 He HapyLeHbl, 3aBepLIaKT UCNbITaHUEe. 3TO COOTBETCTBYE.
9.3.3.6.3 MNpouenypa ucnsiTaHusa pabotocnocobHOCTM Npu Neperpyske
1) YcnoBusa ncnbiTaHus
a) Cm. Tabnuuy 6. Npoduns UcnbITaHWA NPUBELAEH HA pUCyHKe F.2.
b) MonynpoBOAHUKOBBLIE KOHTPOMMEPb! M KOHTAKTOPLI, NUCMNOMb3YIOLLNE TOKOYNpaBnsemMblid pasbeau-
HWTemnb, MOMUMO YCTPOMCTBA AN 3alUThl OT CBEPXTOKA, obecnevMBatoLLero 3awmTy oT Nneperpy3ok npu pas-
rOHE B COCTOSIHWM MOMHOMO BKIHOYEHWS, AOMMKHBI UCMBITEIBATLCH C YCTAHOBNEHHbLIM pasbefvHuTenemM. B atom
UCMbITaHUKM NPeanoYTUTeNnbHO ANS pasbeAWHUTeNns nepekniyate WA B cocTosiHMe oTkNoYeHus B Bonee Ko-
pOTKOE BpeMs, YeM 3a4aHHOE BPEMS BKITHOUYEHHUS.
2) PerynvpoBKu UCNBITYEMOro aneKkTpoannapara
a) McnblTyembli anekTpoannapat AOMKeH BbiTb OTperynMpoBaH Takum obpasom, 4Tobbl MUHUMU3NK-
poBaTb BpeMsl YCTaHOBIEHUS YPOBHS NCMbITATENLHOIO TOKa /1.
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b) WcnbiTyemblin anekTpoannapart, OCHaLLeHHbIR (PYyHKUMEN OrpaHUYeHns ToKa, AoMmKeH BbiTh ycTa-
HOBIEH Ha MakcuMarnsHoe 3HaveHune [ .

N punmedyaHne — BpemeHHoﬁ WMHTEPBan Tx HayMHaeTcs B TOT MOMEHT, KOrga MCnblTaTenbHbIA TOK AOCTUraeT
3Ha4YeHnA [T‘ B cBA3n ¢ aTum BpemMA ucnblTateneHOro yCKOpeHUa C ynpasneHemMm UcnbliTaterlbHbiM TOKOM, KOTOprﬁ aon-
XeH A0CTU4b [T’ yBenudmeaet obwee BpemMaA UCnblTaHWA.

3) Wcnbitanmne
a) YcraHaBnMBalT Ha4YarnbHble YCNoBuWs.
b) MopatT ncnbiTatenbHOE HaNPsXKEHWE Ha BXOAHbIE KMEMMbI CUNOBOM Lenu NCMbITYEMOro anek-
Tpoannapara.

Mpwu nocrnenoBaTenbHOM COEAMHEHWUM MONYNPOBOAHWKOBOMO KOHTPONNEpPa UMW KOHTAKTOpa C MEeXaHu-
YECKUM KOMMYTaUMOHHbLIM YCTPOMCTBOM KOHTaKT MOCNEA0BAaTENbHOIO MEXaHW4EeCKOro KOMMYTaLWOHHOro
YCTPOWCTBA 3aMbIKaHT.

WcnbiTatenbHoe HanpsikeHWe NoaatT B TEYEHWE BCErO UCMbITaHMSA.

c) MepekntoyaoT UCMLITYEMBIA 3MeKTpoannapaT BO BKMHYEHHOE COCTOSIHME.

d) Mo ncteyeHun BpeMeHu BKIOYEHUs (CM. Tabnuuy 6) nepeknioyanT UCNbITYeMbl 3NeKkTpoannapar B
OTKIMKYEHHOM COCTOSAHUM.

e) MoeTopsAtT Wwaru c) n d) AnNA KoNUYecTBa UMKNOB U3 Tabnuubl 6. 3aBepLualoT ucneiTaHue.

HauyanbHble TemnepaTypHble yCnoBust 06OMOYKM NMPU NPOBEAEHUW UCMBLITAHWA OOMKHLI COOTBETCTBO-
BaTb yKasaHHbIM B Tabnuue 6.

9.3.3.6.4 WcnbiTaHne cnoco®HOCTM DIOKMPOBKN M KOMMYTaLMK

Mpocunu ucnblTaHnsa NprBeaeHbl Ha pucyHke F.3. MNapameTpbl aCMHXPOHHOIO ABUraTens U MmexaHude-
CKOI Harpysku npuBegeHsl B Tabnvue 11.

Tabnuua 11 — XapakTepUCTUKK UCMbITAHWA Ha CNOCOOHOCTE K BNOKMPOBKE M KOMMYTaLMK

Kareropus MapameTpbl UCNbITaTENLHOW Lenu Linknbl ucnbitaHuin
MpUMEHeHIsa Uiy, MowHocTb cos ¢ BknioveHHoe Bpems umkna, ¢ | OTKNYeHHoe Bpems uukna, ¢
AC-1 1,0 a 0,8...1,0 0,5 0,5
AC-5a 1,0 b 0,45 0,5 0,5
AC-5b 1,0 ¢ & f 0,5
AC-6a 1,0 g <045 N 9)
AC-6b 1,0 & e f h

@ McnbiTatensHOM HArpyskoi AormkHa ObiTe Moban yoobHasa cnabouHayKTMBHAS Harpy3aka.

b WMcnbiTaTensHoi Harpy3koit gomkHa BbiTe Mobas yoo6Has MHAYKTMBHAS Harpyaka.

¢ McnbiTaTensHoW Harpy3kon JomkHa BbiTe niobas yaobHan namna HakanmeaHus.

d VenbitatensHoi Harpyakoil gomkeH BuiTb Nioboit yaobHbIN TpaHcdhopmaTop.

€ WcnblTaTenbHoW Harpy3koi AomKkeH BbiTe NMoBoi yaobHLIR KoHAeHcaTop unu BaTapea KOHAEHCATOPOR.

f Bpems skniouenns gomkHo BbiTb Gonblue, Yem Bpemsi, HeoBXoarMOe AN AOCTWKEHUA YCTAHOBMBLLIETOGCA HOMU-
HarnbHOro ToKa.

9 BpeMs OTKNOYEeHWs1 — 3TO BpeMsi, HeobxoamMmoe Anst Toro, YTobbl Tok cTan MeHswe 10 % HOMUHAaNBHOro ToKa BO
BKJTHOMEHHOM COCTOSHWM.

h Bpems oTknioueHns — aTo Bpems, HeoBxoauMoe ANA Toro, UToBL! HAaNPsXKeHNE Ha KOHAeHcaTope CTano MeHbLLe
10 % oT HOMMHaNBLHOrO 3HAaYeHWA B pe3ynbTaTe pa3pana KoHZeHcaTopa Yepes noboi yaobHbIn paspagHbeli pe3ncTop.

MpoBoOAAT criegylowmne UCnbITaHus:

- ucnbitanne 1: 100 umknos onepuposaHus npu 85 % U, v 85 % Ug;

- ncneitanme 2: 1000 umnknoe onepuposanns npu 110 % U, u 110 % U,

Bo Bpemsa ucnbiTaHui:

- Harpyska 1 OKpyXatoLMin Bo3ayx MOryT uMeTe nobyto Temnepatypy B npegenax ot 0 °C go 40 °C;

- CPEACTBO WM3MEpEeHUst UCTUHHOIO CPeAHEeKBaapaTUYHOTO 3HAYEeHWs TOKa LOMKHO ObiTe MOZKMOYEHO
MeXay BbIBOOAAMW OBUraTens M BLIBOAAMM HA CTOPOHE HArpy3ky Ha Ka)4oM MoMce UCTbITYeMOro 3neKkTpo-
annapata. CpeacTea omKHbl BbiTe CNOCOOHBI M3MEpATEL TOKM B AManasoHe Munnvamnep;
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- KOHTpOnnepkl ¢ yHKUMEN YyNpaBnAeMoro ycKopeHns ByoyT HacTpoeHbl Ha MakcuManbHoe BpeMs pas-
roHa unu 10 ¢, B 3aBUCMMOCTM OT TOrO, KaKoe 3Ha4YeHne MeHbLUe;

- KOHTponnepkl ¢ PyHKUWER orpaHnYeHnsi TOKa yCTaHaBNUBAaOT HA MUHUManbHoe 3HavyeHne X, KoTopoe
No3BONSAET 3aMyCTUTL ABUraTens (B COOTBETCTBMM ¢ Tabnuuen 11);

Monyyaemele pesynbTaThbl:

a) al) unw a2) QOMKHbI YOOBMNETBOPATh:

al) Iog<1MAN/z<1MA;

a2) ecrm [ > 1 MA unu I > 1 MA, TO:

- Al <1 gna kaxpgoro nontoca, rae Al = (]F— O) / [O Y

- I v Iz gomkHel 66iTh B Npeaenax /j;,,, NPMBEAEeHHOTO B TEXHUYECKON [OKYMEHTaLUWU Ha KOHTponnep.

Bes Bu3yanbHbIX NPU3HaAKOB NOBPeXAeHUs (Hanpumep, AbiM, obecuBeyYnBaHue);

b) 6e3 noTepu yHKUMOHANBHOCTM, YKa3aHHOW M3rOTOBUTENEM.

[nsa nonynpoBOAHMKOBOrO KOHTPOMMNepa Unn KoHTakTopa, CoOeguHEeHHOro nocneaoBarefibHo C MexaHu-
YeCcKMM KOMMYTALMOHHbLIM YCTPOWCTBOM, KOHTaKThl MOCNEA0BATENbHOM0 MEXaHWYeCKOro KOMMYTaLWUOoHHOMO
YCTPOWCTBA QOMKHbBl OCTaBaTbCA B 3aMKHYTOM MONOXKEHUW B TEYEHWE BCEro UCTbITaHWS.

1) WMcnbiTyemblid anekTpoannapaT AOMKeH OblTb CMOHTUPOBAH W MOAKIIOYEH Kak NPy HOPMarnbHOW 3KC-
nnyaTtauMu ¢ AnvMHON kabensa Mexay MCNbITyeMbiM 3MeKTpoannaparom WU UCnbiTaTenbHOW HarpysKkon He bonee
10 m.

2) CpencTtea naMepeHns Toka JOMmKHbl BbITh yCTAHOBMNEHbI C y4eToM yoobcTBa permctpauny 3HavyeHuni
TOKa YyTeYKM Yepe3 KOHTponmnep, HaxoasaLWwmnincsa B OTKIHYEHHOM COCTOSHUN Ha aTanax 3) u 7).

Ecnu gpyrve BcnomoratenkbHble Lenu MaM yCTPOWCTBa NOogKNIoYaTCs napannensHo nonynpoBOgHUKO-
BbIM 3MeMeHTaM, Heobxoammo cobniogaTe OCTOPOKHOCTb, YTOObLl M3bexaTb M3MepeHUss napannenbHbIX To-
KOB; crefyert WamepsiTk TOMbKO TOK YTEYKM NOMYyNpoBOAHUKOBLIX 3NEMEHTOB, W CPeAcTBa ANdA Nony4yeHus aTux
N3MEPEHWUI OOMKHbI BbITh YCTAaHOBNEHbLI COOTBETCTBYKOLLMM 06pasom.

3) lMpwu npunoxexnun Hanpskenun U, n Ug (cm. Tabrnmuy 11), K ucnbiTyeMoMy anektpoannaparty c oT-
KMIOYEHHBLIM YNPaBnsowWumM HanpsxeHnem U, nsMepeHne Toka NpPOBOAST B KaXOOM MOMKCE UCTbITYEMOro
anekTpoannapara W 3anucbiBaloT 3T M3MEPEHUS B Ka4eCTBE MHOXECTBA TOMEK AN HaYanbHbIX AaHHbIX /.

WcnbiTaTenbHaa Uenb QOMKHA OCTaBaTbCs 3aMKHYTOW C Hayana atana 4) 0o 3aeBeplueHus atana 7).
CpefcTBa M3MepeHns Toka MOryT BbiTb 3aMKHYTbl HAKOPOTKO CPEACTBaMW AUCTAHUWMOHHOIO yNpaBneHns Bo
Bpems 3TanoB 5) u 6), HO OHW HE MOTYT BbiTb CHATHI, MHAYe Lenb Pa3oOMKHETCS.

4) B Hauane ucnbiTaHusa HanpsikeHus U, u U (kak ykasaHo B Tabnuue 11) npuknagbisatoT K UCNbITye-
MOMY 3neKTpoannaparty B Te4eHWe BCero MCnbiTaHus, 40 3aBeplUeHus atana 7).

5) MocpencTeoM ynpaBnawLWero HanpskeHus U, BbINOMHSAETCA LMK OT COCTOSHUA BKMIOYEHWUS 40 CO-
CTOSAHWS OTKITIOYEHWS UCMBITYEMOro anekTpoannapara, kak ykasaHo B Tabnwvue 11. Ecrniv nonynpoBogHUKOBBIN
KOHTPOMNNep He BhIMOMHWI YKa3aHHbIX Onepauui v ecnu nosiBisoTCA NPU3HaKK ero NoBpexaeHns, Ncnbita-
HWe MpeKpawainT U CYATaT HeYOOBNEeTBOPUTENbHBLIM.

6) Mocne TpeByemoro konuyecTsa LMKNOB OnepupoBaHus U OTKIHOYAIOT, U A0MYCKAETCS UCMbITYEMOMY
anekTpoannapaTy BepHYTbCS K HaYanbHON TeMnepaType OKpy>KatoLleil cpelbl.

7) MoBTOPSAOT TEKyLLYIO MpoLedypy atane 3) 1 3anuCcbiBaloT Kak MHOXECTBO TOYEK KOHEYHbIX AaHHbIX /r,
COOTBETCTBYIOLLMX MHOXKECTBY TOYEK HaYarnbHbIX AAHHbIX /.

8) OnpenennTb 3Ha4YeHUs TOKOB B OTK/IOYEHHOM COCTOSIHMM Yepe3 KaxdblA MOMKC, Kak yka3aHo B
nyHKTe 1), U3 pe3ynsTaToB, KOTOPbIE AOMKHLI BbITh NONy4YeHbl B COOTBETCTBMM C Tabnuuen 11.

[nsa nony4eHna TOYHbIX pe3ynkTatoB HeobxoauMo cobrngeHue KpUTepues, MPUMBEAEeHHbIX B NyHKTax 1),
2) u 3) v Tabnuue 11.

9.3.3.6.5 lNosegeHWe NoNynpoBOAHWKOBOTO KOHTpOMepa BO BpeMs U ero COCTOAHWE Nocne UCMbITaHui
Ha paboToCnoCOBHOCTL B YCMNOBUAX 3KCMAyaTaLmm

a) KommyTtauunoHHas cnocobHocTb

Ecnu nonynposogHukoBbie anekTpoannapaTtkl He obecneqmBaloT NOMHYK KOMMYTauuio, TO 3TO CBMAe-
TenbCTBYET O CHWKeHun pabotocnocobHocTu. NpogomkeHue paboTkl B 3TOM pexume NpyuBeaeT K TeNMNoBoOMY
pasroHy. KoHeuHbIM pesyneratom ByneT neperpes n notepa BnokupyloLlen cnocobHoCTK.

b) Tennoeas cTabunbHOCTL

MonynpoBoOHWKOBbLIE 3MeKTpoannapaTsl, MogBepraeMble YCKOPeHHOMY LUKy onepupoBaHUA, MOryT
HeJOCTaTOYHO OXnaxgaTbes. 3TO MOXET MPUBECTU K HeynpaBnsieMblM TEennoBblM MpoueccamM, BegyLum K
notepe GrnokupytoLen cnocobHocTy.
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c) bnokupymLias cnocobHocTb

Brnokupytowaa cnocobHoCTs — CMOCOBHOCTL K OTKMHYEHUD U NpebbiBaHU B 3TOM COCTOAHUW OMW-
TenbHOoe Bpemsi. YUpeamepHas TennoBas Harpyska yxyalaeT BnokupytoLlyto cnocobHocTe. OB oTkaze ceuie-
TenbCTBYET YacTU4Hasa UMW NoHasn noTeps yrnpasneHus.

d) PYHKLMOHANLHOCTb

HekoTopble BUAbI OTKA30B MOTYT He ObITb KPUTUYHBIMW HA PaHHUX CTaauax. Takue HeucrnpaBHOCTU 06-
Hapy>XMBatT Mo NOCTENEHHOW NoTepe yHKUMoHaNLHOCTU. OBHapyXeHWe 1 UCNpaBneHue Ha paHHer ctagun
MOXET NPeaoTBpaTuTL HeobpaTuMoe NoBpeKaeHne.

e) BuayanbHbI KOHTpPOnb

UpeamepHasa TennoBasa Harpys3ka BCMeACTBME MOBLILIEHHBIX TeMMepaTyp MOXeT NpUBecTU K Heobpa-
TUMOMY MoBpexgeHnto. BuayansHble nogTBepxaeHusa (obiM unu obecupednBaHve) obecnednBaloT paHHee
npegynpexgeHune o NofHoOM oTKase.

9.3.4 PaboTtocnocoBbHOCTEL B YCNOBUAX KOPOTKOro 3aMbiKaHUSA

9.3.4.1 Ob6LMe yCNoBMUS UCMLITAHUIA NPY KOPOTKOM 3aMbIKaHUK

9.3.4.1.1 Ob6uwwme TpeboBaHWA K UCMbITAHWAM NPU KOPOTKOM 3aMblKaHMN

O6wue ycnoBusi MCNbITAHWIA NMPW KOPOTKOM 3aMblKaHUW CrieaytoLme:;

- onepauus «O»: B Ka4yecTBe YCNoBus, HeobxoouMMOro nepen UcnbITaHMeM, NonynpoBOOHUKOBLIA KOH-
TaKTOp UMW KOHTpornnep HeobXoAMMO BhiAepKaTbk BO BKIHOYEHHOM COCTOSIHMMW ¢ BannacTHOW Harpy3koi OBK-
ratens. Tok nepen UCNbiTAaHMEM MOXET NoA4EepKMBaTbcsl HA NOOM NMPOM3BONBHOM HU3KOM YPOBHE, MPEBbI-
WwatowemM MUHUMAanNbHbIA TOK Harpysku nonynpoBOAHUKOBOrO KOHTaKTOpa UMW KOHTponrepa. TOK KOPOTKOro
3aMbIKaHuA NogaeTcsl Ha NonynpoBOAHUKOBLIN KOHTAKTOP UMM KOHTPONMep NyTeM 3aMblKaHWsa KOPOTKO3aMbl-
KawLlero nepeknodarens. Y3K3 gOMmMKHO OTKITHOYNTL TOK KOPOTKOIO 3aMbIKaHWSA, @ NoNyrnpoBOAHUKOBLIA KOH-
TakToOp WM KOHTPONMep AOMMKEH BblAEePKNBaTb CKBO3HOW TOK;

- onepauus «CO» anga NonynpoBOAHMKOBOrO KOHTAKTOpa UMW KOHTPOINMepa NpsAMOoro NoaknioYeHus.

HauanbHasa TemnepaTypa kopnyca gomkHa 6eiTe He MeHee 40 °C. B oTgenbHbIX Criydyasax MOXET oKa-
3aTbCs HEBO3MOXHbIM MpedBapuTenbHbIN Harpes MCNbITYEMOro arnekTpoannapaTa W nogaepaHve Hadanb-
HOW TemMnepaTtypbl KOprnyca Ha UcnbiTaTenbHOM CTeHAe, npegHa3Ha4YeHHOM UCKITIHUTENbHO A5 UCMbITaHWA
Ha KOpOTKOoe 3amblkaHue. B Takmx criyyasax M3roToBUMTENb U NOTPeBUTENs MOTYT AOTOBOPUTLCA 00 UCNLITAHUN
anekTpoannapaTta npu TemnepaTtype OKpyXarwLen cpegbl. [1py 3ToM B NPOTOKONE UCMNbITAHWA OOMKHA BbITh
3anuMcaHa HWXHAA TeMneparypa.

MpumeHstoT obwume TpeboraHusa IEC 60947-1:2020, 9.3.4.1.1, ¢ HWKenpuBegeHHbIM U3MEHEHUEM.

Kopnyc gomxeH cOOTBETCTBOBaTb TEXHWYECKMM YCIOBWUSAM WU3roToBuTens. Ecnu npegycMoOTpeHo He-
CKONbKO BapuaHTOB TUMOB KOPMYCOB, criegyeT 6paTbh KOpnyc ¢ HAMMEHbLIUM 06bemMom.

Ecnu anekTpoannaparbl, UCNbITAHHLIE HA OTKPBLITOM BO34yXe, TakKe OONycKaeTcs NMPUMEHATb B KOp-
nycax, ux OOMOMHUTENBHO UCMLITLIRAOT B HAMMEHbLUEM KOpnyce, YKazaHHOM narotosutenem. Ons anekTpo-
annapartoB, UCMbITAHHbLIX TOMBKO HAa OTKPLITOM BO34yXe, OOMKHA ObiTh NpefocTarneHa MHopMauns, ykasbl-
BaloLLana Ha TO, YTO aneKTpoannapar He oueHuBarncs Ans NpPUMeHeHWs B MHAMBUAYaNbHOM Kopnyce.

9.3.4.1.2 VcneiTatensHasa Lenb Ans MPOBEPKU HOMUHAamNbLHbIX 3HAYEHUA NPU KOPOTKOM 3aMbIKaHUN

MpumeHsAT McnbiTaTenbHyo Uenb no |[EC 60947-1:2020, 9.3.4.1.2, 3a WCKNOYEHWEM TOro, YTO AnS
koopavHaumu 1-ro TMnNa NNaBkUi dNEeMeHT F 1 ConpoTMBneHne R 3aMeHAT OOHOXKUMTbHBIM 6 MMZ NpoBoOM
anuHon ot 1,2 go 1,8 M, NOACOEANHEHHBIM K HEWTPanu Unu, No COrnacoBaHWD C U3rOTOBUTENEM, K OOHOMY
13 MOMKCOoB.

n puMmedaHue — BblLIJeyI(aSaHHbII;I npoeon BonbLlero AvamMmeTpa NpUMeHAKT He B Ka4eCTBe OeTeKTopa, a and
YCTaHOBMNEeHWA COCTOAHMA 3a3eMNneHnA, NO3BONAKLWEro OUeHUTb NoOBpeXaeHne.

Kpome TOro, MeToq OOCTVXKEHWUSA MOMHOCTLI0 BKMKOYEHHONO COCTOSAHUA UCMBITYEMOrO 3nekTpoannapara
OOMKeH DbITh BoIDpaH cpegu cregyowx BO3MOXHOCTEN:

a) cxema AWCTAHLUWOHHOrO yNpaBneHus, NPUMEHSeMas K KaxOoMy KOHTPOMMepy Tak, YTO BbIXOOHbIE
YyCTPOWCTBA NPUBOAAT B MONTHOCTLIO BKIHOYEHHOE COCTOSHWE HE3ABUCKMMO OT MoBon Harpy3ku;

b) HavanbHOW HarpyskM C XxapakTepucTuKamK, ykaszaHHbIMKU B 8.2.4.3, B Ka4eCcTBe YCITOBHOW Harpysku.

Ona b) ucnoiTatensHas cxema |EC 60947-1:2020, 9.3.4.1.2 gomkHa 6bITb U3MEHEHA M NOAKMHYeHa, Kak
nokasaHo Ha pucyHke |.1. KopoTko3ameikatens (He SBNSETCS YacTbi MCMBITYEMOrO 3fekTpoannapara) aon-
¥eH BblTb cNnocobeH BKMYaTh M NPOBOAMTE TOK KOPOTKOrO 3aMbIKaHUA, HE BNUAS HA NPoUEecc nogadn Toka
KOPOTKOro 3aMblkaHus (Hanpumep, Apebesr unu apyrue npepoiBMCTbIE pasMbiKaHWUs KOHTAKTOB).

9.3.4.1.3 KoathduUumeHT MOLLUHOCTKU UCMbITATENbLHOW Lenin

MpumenstoT IEC 60947-1:2020, 9.3.4.1.3.
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9.3.4.1.4 CpobogHoe.

9.3.4.1.5 KannbpoBKa UcnbiTaTeNbHOW LEnu

MpumeHsoT IEC 60947-1:2020, 9.3.4.1.5.

9.3.4.1.6 MeToguka ncnblTaHKs

MpumeHstoT IEC 60947-1:2020, 9.3.4.1.6, ¢ HMKeNpUBEAEHHLIMW OOMOMHEHUAMMU.

OnvHa kabener MoXeT npesbiWaTh 2,4 M, €CN OHW pa3MelleHbl B Lien Bo BpeMsi KannbpoBku.

MonynpoBOAHWKOBbIA KOHTPOMMEP UM KOHTAKTOP M CBA3aHHoe ¢ HUM ¥ 3K3 gomkHbl ObiTh YyCTaHOBMEHBI
N MOAKIIOYEHbI Kak Mpy HOpMalbHbIX YCroBusx akcnnyatauun. OHW JomKHbl ObliTb MNOAKMIOHYEHb! K UCMbITa-
TEeNbHOW Lenu ¢ McnonsL3oBaHWeM kabensa gnuHoi He bonee 2,4 M (B COOTBETCTBUN ¢ paboyuMM TOKOM Mony-
NPOBOAHMKOBOIO KOHTPONIEpa UM KOHTakTopa) ANA KaXO0h CUMOBOKN Lienu.

Ecnu Y3K3 oToeneHo oT nonynpoBogHUMKOBOTO KOHTPOMNMNEpa UM KOHTaKTopa, ero cnefyeT NoAKITKYnUTh
K nyckaTeno ¢ ucnonb3oBaHuem kabens, ykasaHHOro Bbiwe (obwas anvHa kabens He ofiKHa npeBbiwaTth
2,4 m).

CuunTaeTcs, 4T0 UCMbITAHUA Ha Tpexda3HOM TOKe pPacnpoCTPaHAKTCA M Ha NpUMeHeHne oaHOMa3HbIX
TOKOB.

Ecnu ucneiTaHne NpoBOAAT B COOTBETCTBUM ¢ MeTofoM b) no 9.3.4.1.2, rpacduk nocneqoBaTensHOCTU
WCMbITaHWIA NpUBEOEH Ha PUCYHKe |.2.

a) WcnbiTaHne HauyMHaeTca Npu pasoMKHYTOM KOPOTKO3aMblKalowem nepeknoyarene (spema 7).

b) 3atem npuknagbiBaloT UCMbITaTeNbHOE HanpsikeHuwe, U (OUKTUBHas Harpyska gBuratensi OofKHa
orpaHu4MBaTh TOK OO0 YPOBHS, KOTOPbIW, MO KpanHen Mepe, 4ocTaTo4eH Ans nogaepMaHusa nonynpoBogHUKO-
BOrO KOHTPOSepa BO BKIOYEHHOM COCTOSIHUM (Bpems T;).

c) B nwoboe Bpemsa nocne Toro, Kak TOK Yepes NonynpoBOAHWKOBLIN KOHTPOMMEP UMW KOHTAKToOp cTabu-
NU3NPYETCH, KOPOTKO3aMbIKaKLLMA NMepekroYaTens MoXeT BbiTh 3aMKHYT NPOU3BONLHO U MOXET obecneunTs
NyTb TOKA KOPOTKOTO 3aMblKaHWA Y4epe3 MCNbITyeMbln anektpoannapat (spems T,), KOTOpbIi AomKeH BbiTh
oTknoveH Y3K3 (spema T;).

9.3.4.1.7 CeobopHoe.

9.3.4.1.8 NHTepnpeTauusa sanucen

MpumeHstoT IEC 60947-1:2020, 9.3.4.1.8.

9.3.4.2 CBobogHoe.

9.3.4.3 YcnoBHbIWA TOK KOPOTKOro 3aMbIKaHWUA KOHTPOMMNEPOB U NyckaTenewn

9.3.4.3.1 ObwuMe nonoxeHus

[MonynpoBoAHWKOBBLIA KOHTPOMNEP UMW KOHTAKTOP C WYHTUPYIOWMM KOMMOHEHTOM, MpoLwwealm TUno-
Bble UCMbITaHUA UK 6e3 Hero, 1 cooTBeTcTByOWEee Y3K3 fomkHbl ObiTh MOABEPrHYTEl UCMBITAHUAM, YKa3aH-
HbiM B 9.3.4.3.2.

LLlyHTUpOoBaHHLIE NONYNPOBOAHWKOBEIE KOHTPOMNMNEephL! A0MKHbI BbITh NOABEPTHYTHI ABYM OTAEMNbBHLIM UC-
NbITAHWAM Ha KOPOTKOE 3aMblkaHne B cooTBeTcTBUM € 9.3.4. UcnbiTaHue 2 He TpebyeTcst ONS LWYHTUPOBaHHbIX
MonynpoBOAHUKOBLIX KOHTPOMNIEPOB M KOHTAKTOPOB, UCMOMb3YIOLWMX BHELIHNE MeXaHWYeckne KOMMYTaLNnoH-
Hble YCTPOCTBA, KOTOpLIE YXKe Oblfv UCnbiTaHbl B COOTBETCTBUM C 9.3.4.3.2.

a) UcnbitaHue 1. MicnbiTaHne NnpoBogAT ¢ NONYNPOBOAHUKAMM B NMPOBOASILLEM PEXWME U C PA30OMKHYThbI-
MU WYHTUPYIOLWMMU KOHTaKTamu B LIeNsIX MOAENMPOBaHUA YCNOBUIA KOPOTKOTO 3aMblKaHWUS, BO3HUKAOLWKNX NpU
3anycke B pexume, ynpaesnsaeMom nonynpoBogHUKaMu.

b) WcnbiTanue 2. McneiTaHve NpoBOAST C OTKITHYEHHBIMW MONYNPOBOAHMKAMM U 3aMKHYTHIMK LUYHTU-
PYHOLWWUMK KOHTAKTaMK B LiendxX UMUTAL UK YCITOBUA KOPOTKOIO 3aMblKaHWA, BO3HUKAIOLWUWX NPU LWYHTUPOBaHUK
NosynpoBOAHUKOBbLIX UCTILITYEMbIX 3MIeKTpoannaparos.

McnbiTaHus cnedyeT NPpoOBOAMTL B YCIOBUSAX, COOTBETCTBYIOWMX MakCUMarnbHOMY [, U MakcMMarbsHo-
my U,.

Ecnu oguH n 10T e NonynpoBOOHWMKOBbLIA KOMMOHEHT NPUMEHSOT ANst HECKOMNbKMX HOMWHAMNbBHbLIX Na-
pamMeTpoB, UCMbITAHWE cnefyeT NPOBOAUTb B YCMOBWAX, COOTBETCTBYIOLWMX HaWBbICLLIEMY HOMUHAMNLHOMY
TokKy /.

Llenu ynpasneHns SOM¥HbI NOMy4yatk NUTaHWE OT OTAENbHOTO UCTOYHWKE NMUTAHUA C 3aJaHHbIM yrpas-
nsawrm HanpsxxeHneMm. MNMpumensemoe Y3K3 gomKHO COOTBETCTBOBATL yKa3aHHoMy B 8.2.5.1.

Ecnu Y3K3 sBnaeTca aBToMartuuyeckum BhIKINIOYATENEM C PETYNMPYEMOR YCTABKOW MO TOKY, UCMNbITAHUE
NPOBOAAT C aBTOMATUHECKMM BhIKIKOHaTeNeM, OTPerynupoBaHHbIM Ha MakCUManbHYH yCTaBKy Ans KoopauHa-
UMM TMna 1 u Ha MakCUManbHYH 3aaHHy YyCTaBKy 0N KOoOpauHauuy Tuna 2.

Bo Bpems ucnbiTaHUs BCce OTBEPCTUS B 0O0MOYKE O0MKHbI ObiTh 3aKpbIThbl, KAK MNP HOPManbHON 3KC-
nnyatawlmu, a ABepLa UK KpbillKa 3aKkpenneHbl npegycMoTpeHHbIM cnocobom.
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[MonynpoBOAHWKOBLIA KOHTPOIMEP WM KOHTAKTOP, OXBaTbiBAKLINA OMana30oH HOMUHANOB Harpysku u
OCHALLEHHbIN 3aMeHAEMbIMM YCTPOACTBAMM ANA 3alLuTbl OT CBEPXTOKOB, CNeayeT UCMbITbiBaTbh C YCTPOW-
CTBOM C HanBomnbLUUM MOMHbLIM COMPOTUBMEHWEM U C YCTPOWCTBOM C HAWMMEHBLUMM MOMHLIM COMPOTUBINEHUEM
COBMECTHO C COOTBETCTBYHOLLMMN Y3K3.

Onepauuns «O» unn «CO» OomkHa BbINONHATLCA Ha BblIDOpKe npu Iq.

9.3.4.3.2 WcnbiTaHne Nnpy HOMUHANBHOM YCITOBHOM TOKE KOPOTKOIo 3aMblKaHusA ]q

VMcnbiTaTensHyo Lens HeoBX0AMMO OTPerynvpoBaTh A0 OXMOAEMOro TOKa KOPOTKOrO 3aMblKaHUs ]q,
PaBHOMO HOMWHAMNBLHOMY YCIIOBHOMY TOKY KOPOTKOIO 3aMblKaHWs.

Ecnn Y3K3 npencraendaet coboi NnpefoxpaHUTENb, U UCTbITATeNbHbLIA TOK HAXOQUTCA B Npefenax guana-
30Ha OrpaHNYeHns ToKa NpenoXpaHnuTens, TO NNaBKUA NpeaoXpaHnTenb cneayeT No BO3MOXHOCTY BbIBUparh
C pacyeToM Ha MosyYyeHne MakcumanbHOro 3HadeHus Toka otcedkm [, (B cooteetcTBum ¢ IEC 60269-1:2006,
PUCYHOK 4) N MaKCMMankHble CKBO3HbIe 3HaueHus [,

3a MCKMKYeHMeM KOHTPONNEepoB WMKU nyckatenew NpsMoro AelcTBMs, OOHY onepauuio OTKIIYeHWs
Y3K3 HeobX0AMMO BBINOMHUTE NPW 3aMKHYTOM KOHTposnepe WK nyckatene n ¥Y3K3; TOK KOPOTKOTO 3aMblKa-
HWS JOMMKEeH NofaBaTbCa Yepes OTAeNbHOe KOMMYTaUMOHHOE YCTPONCTRO.

[na nonynpoBOAHWKOBLIX KOHTAKTOPOB NPSIMOro NOAKMKYEHNS O4HY onepaunto pasmbikadus Y3K3 Bbi-
NOMHSAKOT NYTEM KOPOTKOrO 3aMblKaHWs NoMynpoBOAHUKOBOIO KOHTaKTopa.

9.3.4.3.3 MNony4aemble pesynsraThl

Cuntaercs, 4YTO MOMYNPOBOLHUKOBLIM KOHTPOMNSIEP WM KOHTAKTOP BblAepXanu UCNbITaHUS MpU OXu-
OaemMoM ToKe Iq, €CNnu BbIMOIMHAKTCA CriefyoLlne ycrnoBUs AMs 3asiBNEeHHOro TUna KoopauHauum.

KoopauHauua oboux TUNoe:

a) TOK KOPOTKOro 3aMblKaHusa Oblf YCNELWHOo OTK0YEH MONyrnpoBOAHMKOBEIM KOHTPOSIIEPOM MMM KOH-
TakTopoM. Kpome Toro, npefoxpaHuTenb, NaBKUi aNeMeHT UMK coeaUHEHWe MeXy KOprnycoM U MCTOYHUKOM
NUTaHWA He OOMXHbLI pacnnaBnUTLCS;

b) oBepb Mnu Kpbiwka Kopnyca He Bbinu OTKPLIThI, 1 BO3MOXHO OTKpPbITUE ABEPU UMW KPLILUKWA MO OKOH-
YaHUM NpoBefdeHwUs ucnesiTaHusa. Jedopmauns Koprnyca cuMTaeTca OOMYCTUMORW, eCrii CTEeNEeHb 3alUThl KOp-
nyca He Huxe IP2X;

C) HeT NoBpeXAeHWA NPOBOOHNKOB UMW KNEMM, ¥ MPOBOOHWKM HEe Dbl OTAENeHbl OT KNeMM;

d) M30NALMOHHOE OCHOBAaHME HE pPacTpPecKanoch UMM He CNOManoch HacToMbKOo, YTO Hapyllunack ue-
MOCTHOCTL Kakon-nubo yacTu, HaxodsaLwencs nom HanpsikKeHneM;

Koopdurayus muna 1

e) He bbino Bbibpoca YacTen 3a npegensl koprnyca. [oBpexaeHne NonynpoBOAHWKOBOIO KOHTponnepa
M CPEeACTB 3alluTbl OT CBEPXTOKOB AO0MNYCTUMO. [10NynpoBOOHWMKOBLIA KOHTAKTOP UMW NOMYNpOBCOOHWKOBLIN
KOHTpOMnnep MoryT He paboTaTk nocne UCnbITaHus;

KoopduHayuss muna 2

f) noBpexaeHwuit Kaknx-NnMbo YacTel He MPOM30LLNO, U 3aMeHa YacTell He JOMNyCcKaeTCca BO BpeMs UCMbI-
TaHuA, 3a UCKNYeHWeM nnaskoro anemedTa Y3K3 (npu Hanuyumn). [Ins nonynpoBOAHUKOBbLIX KOHTPOIIEPOB
M KOHTaKTOPOB C MOCHeAoBaTelNbHbIM MEXaHUYECKMM KOMMYTALWOHHBIM YCTPONCTBOM [OMYyCKaeTcsa cBapu-
BaHME KOHTAKTOB, eCM OHW Nerko pasbeduHsaTCs (Hanpumep, NyTeM MHOTOKPATHOrO BKITKOYEHMWSA KaTyLLKU
MEeXaHWYEeCKOro KOMMYTaLMOHHOIO YCTPOMCTBA UMK MepeMeLleHns paboymMx OpraHoB, UMK NMPUMEHEHUS WH-
CTpyMeHTa, Takoro Kak oTBepTKa, ANSA pa3feneHusl cBapeHHbIX KOHTaKToB) Be3 3aMmeTHoW Aedopmanuu (bes
HapyLUeHWs1 U30NSALNN MEXaHNYECKOro KOMMYTaLMOHHOIO YCTPONCcTBa). B cnyvyae cBapuBaHWsi KOHTAKTOB, Kak
yKa3aHo Bblle, (PYHKLMOHANBbHOCTL YCTPONCTBa HeobxooMMo NpoBeEpUTL B YCNOBUAX no Tabnvue 6 ansa 3a-
SIBMEHHOW KaTeropuv npumMeHeHus nytem npoeegeHus 10 paboumnx umknos (BMecTo 5);

g) OTKMOYeHWe CPeAcTB 3alMTbl OT NMepPerpysky no ToKy SOIBKHO MPOBEPATHCS NPY 3HAYEHUW, KPaTHOM
3aaHHOMY TOKY, M AOMKHO COOTBETCTBOBATL OMNyBNMKOBAHHLIM XapakTepMCTUKaM OTKITHOYEHMWS KaK 40, TaK 1
nocrie UCMNbITAHUA Ha KOPOTKOE 3aMbIKaHWE;

h) anekTpuMyeckyd NMpPOYHOCTb M3OMSALMUWM NPOBEPSIOT MPOBEAEHUEM WUCMbITAHWA HA MOMyNnpOBOOHWKO-
BOM KOHTpOMnepe unu KoHTakTope. McneiTaTenbHoe HanpsKeHWe OO/MKHO ObiTb MPUNOXKEHO, Kak yKasaHo
B 9.3.3.4.1, 4).

9.4 UcnbiTaHMA Ha 3NeKTPpOMarHUTHYyrH COBEMeCTUMOCTb

9.4.1 O6LwWMe NnonoxeHns
MpumenstoT IEC 60947-1:2020, 9.4.
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YTtobbl 06ecneunTs cooTBeTCTBHE 0O6OPYA0BaHMA SMNEKTPOMarHMTHOM COBMECTMMOCTM B TEYEHMWE CpoKa
ero crny»6bl Ha OCHOBE 3TOr0 TUMOBOIO UCMNbITAHWA, U3TOTOBUTENL OOIMKEH PACCMOTPETL BOMPOC O TOM, Kak
NnoaaepKMBaTh OXMAaeMble U3MEHEHWNA XapakTepuUcTMK 000pyaOBaHNA B COOTBETCTBYIOLLMX Npeaenax.

OnekTpoMarHMTHas COBMECTMMOCTb AOMkHa BbiTb NpoBepeHa Ha penpe3eHTaTMBHOM obpasle npouns-
BOACTBEHHOW cepuu. B Tex cnydasix, korga gMana3oH nonynpoBOAHWKOBOrO KOHTpOMNnepa UMM KOHTakTopa
COAEPXAT aHanorM4Hy ynpaensoLly aNeKTPOHUKY 1 AAaTYMKU C OOMHaKOBLIMKW pasMepamu Kopnyca, Heob-
XOOUMO NPOTECTMPOBATL TOMLKO OAWH penpe3eHTaTUBHLIA obpa3sel NnonynpoBOLHMKOBOrO KOHTPOMNepa uim
KOHTakKTopa.

B npoTtokonax UcnbITaHWA U PYKOBOACTBE MO 3KCMMyaTalMu OOMKHbI BbiTe NpUBeAeHbl Niobble cneuu-
anbHble Mephbl, KOTOpble ObINKM NPegnpUHATLI NS OOCTUXEHUS COOTBETCTBUSA, HAaNpPUMep NpUMeHeHWe 3Kpa-
HWPOBaHHbLIX UMK cneunanbHbIX kabenen. Ecnv ¢ nonynpoBOAHMKOBBIM KOHTPOMMNEPOM WM KOHTaKTOPOM
NPUMEHSIIOT BCMOMOraTensHoe YCTPOMCTBO, UTODbI COOTBETCTBOBATL TPeDOBAHUAM MO NOMEX03alLULLEHHOCTH
WM U3NYYEHUID, CBEAEHUSA O HEM JOMMKHbI ObiTh NPUBEAEHbl B MPOTOKOME UCMbITAHWA U MHCTPYKLUKA NO 3KC-
nnyataumu.

Ana vcnbiTaHuii HeobXoAMMO MPUMEHEeHWe Harpy3kM namn HakanvBaHWs U €MKOCTHOW Harpysku Ans
kateropunn AC-5b n AC-6b cooTBeTcTBEHHO. ECnu yCcTpoMCTBO NpegHasHayeHo AN HEeCKONbKUX KaTeropuin
NPYMEHEHUS, UCMNbITAHWE MPOBOOAT TOMBKO C Harpy3KoWl, COOTBETCTBYKLLEN KaTeropun npumeHeHuns AC-1.
Ecnn ycTpolcTBO NpegHa3sHavyeHo ans kateropyuu npumeHeHuns AC-1, ncnblTaHne NpoOBOAST NO COrMalleHnto
Mexay u3rotoBuTenem u notpebutenem. 3a CKMKOHYEHEM UCTIBITAHUS Ha N3MyYeHWe rapMOHUK, OCBEeTUTENb-
HOW LIenn WNWM KOHZEeHcaTopy He HYyXHa Harpyska. Ecrnv B Kakom-To M3 MCMbLITaHUI MCMOMb30BaHa Harpyska
MeHbLUEl MOLIHOCTKW, YeM OManas3oH MOLLHOCTEN, HeobxoaMmblx ANS NpennoraraemMoro HasHadyeHus nony-
NPOBOAHMKOBOIO KOHTPONNEepa, 3TO OOMKHO ObITh 3anncaHo B NPOTOKOME ucneiTaHuin. [na kateropun AC-1
obopygosaHme JOMKHO UCMbITbIBATLCA MPY HOMUHANBHOM paboyem TOKe M G CoS @ = 17005 Nns yctpoitcTs ¢
1, =16 A vcnbiTaternbHbIA TOK 4OMKeH ObiTe paseH [,. [na ycTpoincTs ¢ [, > 16 A ucnbiTatenbHbIA TOK JOMKEH
ObITb MPeaAMETOM COMMaLlleHnss MexXay M3roToBWTEeNnemM M noTpedbuTenemM npu ycnoBuu, 4to ToK cB. 16 A. 310
3Ha4YeHWe JOMKHO BbiTb OTPaXeHO B NPOTOKOMNE UCNbITaHWA. cnbiTaHMAM HE NOABEpralT BbIBOA BbIXOQHOW
MOLLHOCTW. ECNU MHOE He YCTaHOBMEHO N3rOTOBUTENEM, ANMHA COeQUHEHUIN NCNbITATENbHOW Harpy3Ku JOMK-
Ha BbITb 3 M.

MpumevyaHne — Bpema ckaHUPOBAHUS NPU aHANM3e YacTOTkl YacTo NpeBLIWaeT Bpemsa nepenadn. CornacHo
cepun |IEC 61000-4 cooTBETCTBYIOLWMIA pe3ynbTaT MOXeT ObiTb MONyYeH TONbKO B YCTAHOBUBLUMXCS YCIOBUAX.

McnbiTaHusa gonkHbl ObiTb BOCMPOU3BOAUMBIMMU.

MonynpoBOAHWKOBbLIE KOHTPOMMEPLI, B KOTOPbIX CUITOBbIE MEpEeKIoYaLLne 3NeMeHTbl, HanpuMep Th-
PUCTOpPLI, HE MOMHOCTEIO NPOBOAAT TOK BO BpeMs onpedeneHHbIX UM BCeX YCTAHOBUBLUMXCS PEXMMOB pa-
B0oTbl, 4OMKHBI BbITh UCMbLITAHBI B YCMOBUAX MUHMMAaNbHOW NPOBOAMMOCTU, BblIBpaHHOW M3roTOBUTENEM ANA
npegcraenexHna paboTel NONyNnpoBOOHUKOBOrO KOHTpONepa B ToYKax ANUTENbHOIO MakCUMansHOro uanydve-
HWUST UM BOCMPUMMYMBOCTH (CM. 9.4.2).

9.4.2 WNcnbiTaHUA 3NeKTPOMarHUTHOW NOMEXOYCTONYMBOCTH

9.4.2.1 BnekTpocTratudeckue paspsabl

MpumensoT IEC 60947-1:2020, 9.4.2.2, C HMXXENPUBEAEHHLIMWA OONOMHEHUAMMU.

MonynpoBOOHWKOBbIA KOHTPOSIEP MM KOHTaKTOP AOMKEH COOTBETCTBOBaThL KpuTepuio paboTtocnocob-
HocTK 2 no Tabnuue 9.

McneiTaHusa cunoBbix BIBOAOB He TpebytoTca. Paspagkl cnegyeT nogaBaTth TOMNBKO B TOYKK, OOCTYMHbIE
npv HopMarbHOM NPUMEHEHUN.

McnbiTaHna HEBO3MOXHO BbIMOMHWTL, €CNK MONyNpOBOOHUKOBLIA KOHTpOMNNeEp npeacTtaBnsieT cobon
Brok ¢ oTKpbITON paMoi NMBo Wwaccu, unu co cteneHsio 3awmnTel IPO0. B gaHHOM criyyae u3rotoBUTeNb 40M-
KEH MPUKPENUTbL K BrioKy 3TUKETKY, MHOOPMUPYIOLLYID O BO3MOXHOCTW MOBPEXAEHUS BCNenCcTBME cTaTude-
CKOro paspsga.

9.4.2.2 Pagno4acTOTHbIE 3MeKTPOMarHUTHbIE Nomns

Ons ucnblTAHWIA Ha KOHAYKTUMBHYK MOMEXOYCTOMYMBOCTE NpuMeHsaT nonoxeHus IEC 60947-1:2020
(mognyHkT 9.4.2.4) ¢ kpuTepuem pyHKUuMoHKpoBaHua 1 no Tabnuue 9.

[Ons vicnblTaHWA HA HEBOCMPUUMYUBOCTE K M3NYYaeEMbIM paguMovyacTOTHBIM SMNEKTPOMarHUTHLIM NONsm
npumeHstoT Tpebosanua IEC 60947-1:2020, 9.4.2.3, c kpuTepuem dyHKUMoHUpoBaHua 1 no Tabnuue 9.

9.4.2.3 HaHocekyHOHble UMNYyNbCHBIE MomMexu (5/50 He)

MpumensoT IEC 60947-1:2020, 9.4.2.5, ¢ HWXeNPUBEAEHHLIMW OONMOMHEHUAMMU.
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Knemmebl Lenew ynpaeneHws n BCroMmoraTenbHbIX Lenen, npegHazHa4yeHHble Ans npucoeguHeHmns npo-
BOOHWKOB ANMHOW Bornee 3 M, mognexar UCMbITaHnAM.

MonynpoBOOHWKOBLIA KOHTpONnep AOMKeH COOTBETCTBOBAaTb KPUTEPUI0 (PYHKUMOHWPOBaHMA 2 no
Tabnuue 9.

9.4.2.4 Nmnynbcel HanpsixeHusa/Toka (1,2/50 mke — 8/20 mMKc)

MpumenstoT IEC 60947-1:2020, 9.4.2.6.

MpepnoyTuTenbHbIM hasosblin yron coctaenaeT 90° unm 270°. [pyrve dasosbie yribl B COOTBETCTBUM C
|IEC 61000-4-5 Takke [OMKHbI OblTh NCNbITAHbI, €CMKM OHN COOTBETCTBYIOT HauXyALeMy Cryyaro.

MpumeyaHune — B npuHuMne, 90° n 270° ABNAKOTCHA HaUXYOLWWMK Cry4asmy UCMbITAHWIA ONA CUNOBLIX Nony-
NPOBOAHWKOBLIX BEHTUIBbHBIX YCTPOWCTB.

MonynpoBOOHUKOBbLIA KOHTPOMMAEep AOMKEeH COOTBETCTBOBAaTL KPpUTEPWIO (DYHKLMOHMPOBaHWA 2 no Ta-
6nvue 9.

9.4.2.5 NapMOHUKN 1 KOMMYTaLMNOHHbLIE NOMEXU

TpeboBaHuA He onpedeneHbl; YPOBHU UCMLITAHUS HA CTaaUKM U3YYEeHUs.

9.4.2.6 lNpoBanb! HAMPSXKeHUA U KpaTKOBPEMEeHHbIe OTKMIOYEeHUs NUTaHuA

MpumeHsatoT IEC 60947-1:2020, 9.4.2.8, ona kpuTepus PyHKUMOHMpoBaHUs 3 no Tabnuvue 9, 3a UCKIIo-
yeHrem 0,5 uukna u 1 yuKna, K KOTOpbIM MPUMEHUM KpUTepuii OYHKLMOHMPOBaHUa 2 no Tabnuue 9.

9.4.3 UcnbiTaHMA HA2 NOMEXO3MUCCUID

9.4.3.1 YcrnoBue ncnbiTaHUs HA MOMEXO3MUCCUID

OnuncaHne ncnbiTaHus, METOAMKA UCMbITaHUA U NapaMeTpbl cnbiTaHna npueedeHsl B CISPR 11:2015 u
CISPR 11:2015/AMD1:2016 (pasgen 7).

WcnbiTaHua Ha nanyyYeHve cregyeT NPOBOAWTb B YCINOBUSX YCTAaHOBUBLUETOCS pexunma paboTbi.

Ecnu gna obecnedyeHus COOTBETCTBUS YPOBHAM WM3NyYeHWid, NpuBeeHHsIM B Tabnuue 12, Tpebyetcs
dunstp SMC, oH gomkeH BbITh ykasaH.

MpumeyaHue 1 — MamepeHue U3Ny4eHUs BO Bpems 3aMycka C MCMOMb30BaHMEM CYLLECTBYHOLEro Uamepu-
TensHoro o6opyaoBaHUa HEBO3MOXKHO, NOTOMY YTO BPEMS CKAHWPOBaHWA ANA YACTOTHOIO aHanu3a Yyacto HamHoro Bonbk-
we, 4eM BpeMd 3anycka. B cooTBeTcTBUM € AencTByowWwen cepuei ctaHgaptos [EC 61000-4 cooTBeTCTBYOWMIA pe3yneTaT
M3MEPEHUA MOXKET BbITh MONYYEH TONBKO B YCTAHOBUBLLEMCS PEXUME.

Tabnuya 12 — Mpeqens BO3MYLLAIOLEro HanpsXKeHWa Ha BeIBOAAX AN UCMBITAHUA HA KOHOYKTUBHbIE pagModacToT-
Hble U3ny4eHus (4Ns NOPTOB CUMOBLIX Lienei NnepeMeHHOro Toka)

Cpepna® A A A B
HoMuHaneHas MOLWHOCTL HomwHaneHas MOLWHOCTE HomuHaneHas MoLWHOCTE MNonHas HomMMHaneHaA
YacToTHbIN < 20 kBAC® >20 kBA®: © >75 kBAb: ¢ MOLLHOCTb
OnanasoH,
My Keazunumk CpepgHee Keaaunwmk CpepnHee Keasunuk CpegHee Keasunmk CpegHee
ab (vkB) Ab (MkB) ab (mkB) ab (mkB) a6 (mkB) ab (mkB) ab (mkB) ab (mkB)
0,15—0,50 79 66 100 90 130 120 66—564 56—464
0,50—5 73 60 86 76 125 115 56 46
5—30 73 60 90—73d 80—604 15 105 60 50

MpumedaHune 1 — [nda4acToThl Nepexona NpUMeHsTCA Bonee cTporue npegens.

MpumevyaHwe 2 — [Ana NonynpoBOAHUKOBOrO KOHTPOMMepa U KOHTaKTopa B cpefe knacca A, npefaHasHavyeH-
HbIX 15 NOAKMHYEHUS TOMbKO K M30NMPOBAHHOK HERTpanM UM K NPOMBbILUTNEHHBIM pacripesenvTenbHblM CETSM C 3a-
3eMneHneM Yepes Bbicokoe conpoTueneHune IT (cm. IEC 60364-1), MOryT NpUMEHATLCA Npedensbl, YCTaHOBNEeHHbIe AN
aneKkTpoannapara rpynnel 2 ¢ HOMMHanNbHON MoLHoCThH > 75 KBA B CISPR 11:2015 (tabnuua 8).

a8 37K orpaHWYeHUa NPUMEHSIOT K NonynpoBOAHUKOBOMY KOHTPOMMEPY M KOHTAKTOPY ¢ HOMUHAMBHON MOLLHOCTLIO
cebiwe 20 KBA, KoTopble NpegHasHadyeHb! 4NA NOAKMIOYEHUS K BbIAENEHHOMY CUMNOBOMY TpaHctopMaTopy Uinmv reHe-
paTopy M He NoAKMIoYeHb! K HU3KOBOMLTHLIM (HB) BO3OYLIHEIM NUHMAM anekTponepedadn. Ons nonynpoBO4HWKOBOTO
KOHTpOMNepa W KOHTaKTopa, He NpefHasHaYeHHbIX ANs MOoAKMHYeHWUs K BbiOENeHHOMY CMNOBOMY TpaHcdopMaTopy
notTpebutens, NpUMeHST orpaHnydenns He Bonee 20 kBA. NarotoBuTens M/MnM NOCTaBLUMK OOIMKHbI NPeaoCTaBUTb
PEKOMEHOALIMK MO YCTAHOBKE, KOTOPbIE MOTYT ObiTb MPUMEHEHBI ANS CHUMMXEHWSA U3NYYEeHWIA OT YCTAaHOBIMEHHOro Nnomny-
NPOBOAHUKOBOIO KOHTPONNepa U KoHTakTopa. B yacTHOCTH, AOMKHO BbITh YKa3aHo, YTo 3TOT NONyNpPOBOAHVIKOBEIN KOH-
TPONNep W KOHTAKTOp NpegHa3Ha4YeH Ans NoaKNoYeHUs K BolAeneHHoOMY CUNOBOMY TpaHCcthopMaTopy Uik reHepaTopy,
a He K HM3KOBOMLTHLIM BO3AYLUHLIM NMMHUAM 3MeKTponepenadu.
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OkoHYaHue mabnuubi 12

b 371 orpaHUyeHNs NPUMEHUMBI TOMBKO K 3NEKTPOHHOMY MOMyrNpoBOAHUKOBOMY KOHTPONNEPY W KOHTaKTopy 6orb-
LIOW MOLLHOCTW G HOMWHANbHON MOLLHOCTbIO CBbIle 75 KBA, ecnu oHM npegHasHaqeHbl AnA YCTaHOBKM CREayLWnm
obpasom:

- MUTaHWe YCTAHOBKWM Peanu3oBaHO OT BbIAENEHHOrO cMNoBoro TpaHctopmaTopa unu reHepaTopa, a He nocpeg-
CTBOM MOZKMNIOYEHUSA K HU3KOBOMBLTHBIM BO3AYLUHBIM NIMHUAM 3MeKTponepenayu;

- yCTaHOBKa (PM3MYECKU OTAENEHA OT KWUMbIX NOMELLEHWIA paccTosHrem Gonee 30 M UMK KOHCTPYKUMER, KoTopas
OenCcTBYET Kak Bapbep Ans UanyyeHun;

- U3rOTOBUTENE W/WAW NOCTaBLYMK JOIMKEH YKa3aTk, YTO 3TOT MOMYNPOBOAHUKOBLIA KOHTPOMMEP W KOHTaKTOp COOT-
BETCTBYET Mpeaenam HanpsxeHus nomex Ans 3NeKTPOHHOIo NonynpoBOgHWKOBOTO KOHTPOMMepa U KOHTakTopa BbICO-
KOW MOLLHOCTW C HOMWHaMBHOW BXOOHOW MOLLHOCTLIO CBhIlWe 75 KBA, 1 npefoctaBute MHOpMaLMo 0 Mepax no ycta-
HOBKE, KOTOpblE JOIPKEH NPeAnpUHATE MOHTaXKHMK. B 4acTHOCTK, OH JOIMKEH yKasaTb, YTO 3TOT NonynpoBOLHWMKOBLIN
KOHTPOMMep WM KOHTaKTop NpefHasHaveHsl AN NpUMeHeHWs B yCTaHOBKe, KOTOPas NMTaeTcs OT BblAENEHHOro CUMOBOro
TpaHchopMaTopa Unv reHepaTtopa, a He OT HU3KOBOMLTHBIX BO3AYLUHbEIX NMUHWIA 3anekTponepeaauq.

¢ BbiGop COOTBETCTBYIOLLENO KONMYecTBa NpeaenoB AOMKeH OCHOBbLIBATLCA HA HOMUHAMNLHOM MOLLHOCTH NepeMeH-
HOro TOKa, yKa3aHHON N3rOTOBUTENEM.

d MuHeliHo yBbIBaeT ¢ NorapuMOM HacToThl.

€ Ycnoeusa okpyxatowen cpegbl A u B onpegenerel B IEC 60947-1.

MpumevyaHune 2 — HoMmmHanbHaa BxogHas UNn BbixogHas MolHocTe 20 kKBA cooTBeTCTBYET, HanpuMep, TOKY
npubnuanutensHo 29 A Ha a3kl B cnyyae TpexdasHbix ceTeit anektpocHabxkeHusa 400 B » Toky npumepHo 58 A Ha chasy
B criydae TpexdiasHbiX ceTel anektpocHabxeHus 200 B.

9.4.3.2 VcnbiTaHua nany4aemMon pagnovactoTHON aMUCCUKM
OnucaHue ucnblTaHua, MeTOAWKK UCNbiTaHus U TpeboBaHuin K ncnbiTaHuio npueenexsl B CISPR 11.

Mpumevyanne — B CWA undposble ycTponcTea ¢ notpebnaeMon mMoLHOCTEI0 MeHee 6 HBT He nognexar
MCMbITAHWSAM Ha pagMo4acToTHOE U3MyYeHKe.

,D,OCTETO‘-IHO MCnblTaTe OOHY penpe3eHTaTUBHYH BbIGOpKy M3 pada KOHTponnepoes WUIn nycxa‘renerﬁ Cc
pPa3nnyHbIMM HOMWHAIbHbBIMU MOLWHOCTAMMWN.
JMmuccns He A0JKHAa NpeBblWaTth 3HA4YeHun, YKa3aHHbIX B TE16TIMLI,9 13.

Tabnuua 13 — lNpegeneHble Nokasatenu UCNbITaHUA U3NyYaeMol 3MUCCUN

Cpepna A2 Cpepa B2
[unana3soH 4acTor, Ksazunwuk ob (mkB) Keaaunuk gb (MkB)
= B30 m B10 ™ B3 M B10m B3M
30—230 30 40 50 30 40
230—1 000 37 47 57 37 47

@ WcnbiTaHusa gonyckaeTcs NPOBOAUTE HA PACCTOAHUW 3 M TOMBLKO A8 MUHUATIOPHBIX 3NEKTPOannapaTos (3NeKTpo-
annaparbl HACTOMNbHOIO TWNAa UMK CTOALLUME Ha MOy, KOTopble, BKNoYasa kabeny, ycTaHaBNMBalOTCA B UCTMbITaTeNbHbIN
UunuHapu4eckuin obbem guametrpom 1,2 M 1 BbicoTor 1,5 M OT nona).

9.4.3.3 VcnbiTaHue Ha HU3KOYAaCTOTHYH 3MUCCUIO

B cooTBeTcTBYHOLWMX CnydYasax NPUMEHAKTCHA WCMbITAHWUA MO CTaHdapTtam, ykasaHHeiM B 8.3.3.1.1 mu
B:3:3:1.2.

Ecnv pag nonynpoBOLHWKOBLIX KOHTPOMMEPOB WMMeEeT aHanorMyHyr KOHMUIrypauuw ynpasnsioLlen
3MNEeKTPOHWKWN, B Npefenax OAWHaKoBbIX pazMepoB Kopnyca, HeobXoQuMo NpoBOAWTL UCMbLITAHUA TOMbKO Of-
HOro penpeseHTaTMBHOTO 0bpasLa NnonynpoBOOHUKOBOrO KOHTpOMMepa Unmn KOHTakTopa.

9.5 MpuemMo-caaTouYHbIe U BbIGOPOUYHLIE UCNLITAHUA

9.5.1 O6wmne nonoxeHusa

MpuemMo-caaToqHble UCMbITAHWA — WUCMbLITAHWA, KOTOPLIM NOABEPraloT Kaxabii OTAeNbHLIA NonynpoBo-
OHWUKOBbIA KOHTPOMMEpP UM KOHTAKTOp BO BPEMS UM NOCNe Npou3BOACTEa, NPOBOAUMbIE C LIENLIO NOATBEDX-
OEeHWUsA COOTBETCTBUS 3asiBMeHHbIM TpeboBaHnsaM.

MpuemMo-caaTouHble UNM BeIGOPOYHbLIE UCMBITAHUS MPOBOAST B TEX YCMOBUSAX, KOTOpble onpefdeneHsb
ANs TUNOBLIX UCMNLITAHWA B COOTBETCTBYHOWMX YacTax 9.1.2 unm aHanornyHbelx ycnosmax. OgHako npegensi
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cpabatbiBaHus no 9.5.2 gonyckaeTcs NpoBepATh Npy Npeocbnagatilell TeMnepaType OKpy»KakLero Bo3gyxa
M Ha OTAENbHOM pene neperpysky, Npyv 3aTtoM MOryT notpeboBaTbCcsi MOMPaBKW ANA NpMBEAEeHUsA K HopMarb-
HbIM YCINOBUSIM OKpYXatolllen cpeabl.

Ecnu ucnbiTaHns yCTPOMCTE NPOBOAAT NO OTAENBHOCTU, X COYeTaHue HeobXxoauMOo UCTLITLIBATE B paM-
Kax UCNbITAHUA SMEKTPOM30NALMNOHHBIX CBOWCTB M COOTBETCTBYHLLMX UM UCMNbITAHUIA cpabaTteiBaHus. Mexay
TeM ecnu KombuHauma npeacTasnsieT Cobol yKe MCNbITaHHbIe CUCTEMbI MOAKITIOYEeHUST UMW BCoOMoraTesibHbie
KOMMOHEHTbI, JOMOMHUTENbBHbLIE UCTIbITAHUS 3MEKTPOM30NSALNOHHBIX CBOWCTB He TpebyrTes.

9.5.2 CpabarbiBaHue ¥ Npegenkl cpabaTbiBaHUA

AnnapaTkl UCNbITEIBAKOT Ha cpabaTeiBaHWE B Npefenax, ykasaHHbix B 8.2.1.2.

MpoBooAT ABa CreayLWMX UCTILITAHKUS:

a) yHKUNOHANLHOCTL NMPOBEPSAT UCMLITAHUAMU Ha BNOKUPYIOLLYIO U KOMMYTaLMOHHY cnocoBHOCTL
no tabnuue 11 n 9.3.3.6.4.

TpebyeTtcs nposefeHne ABYX LMKIOB onepuposaHna, oauH npu 85 % U, ¢ 85 % U, apyron 110 % U,
¢ 110 % U,

He ponyckaetcsa notepsa dyHKLUMOHANBHOCTK B Npefenax, yCTaHOBMEHHLIX M3rOTOBUTENEM;

b) nposepsatT paboty obopynosaHus no Tpeboeanusm 8.2.1.2.

9.5.3 WUcnbiTaHMA 3NEKTPOU3ONALUMOHHLIX CBOUCTB

MpumensatoT IEC 60947-1:2020, 9.3.3.4.2, ¢ HUXKENpUBEAEHHbLIM JOMONHEHUEM.

MpoBepka 3NeKTPON3ONALMOHHBIX CBOWCTB MOMET OblThb BbINOMHEHA Mepen OKOH4YaTenbHOW cOOpKON
anekTpoannapata (To ecTb nepen NOAKMIO4YeHNEM YYBCTBUTENbHbIX YCTPOMCTB, TAKUX KakK KOHOEHCATOpHbIe
PUNLTPLI).

McnbiTaHWe BoIAEPKMBAEMOr0o HAMNPSBKEHUS UMMYTNTBCHOW ¥ NPOMBILLNEHHOW YacTOThl MOXET BbITh 3aMe-
HEHO e0MHUYHBIM UCMbITAHWEM BbIAEPKWUBAEMOrO HaMpsKeHWA MPOMbILLNEHHOW YacToThl, [ae NUKOBOE 3Ha-
YeHWe CMHYCOWAAaNbHOW BOMHbI COOTBETCTBYET 3HAYEHWID BbIAEPXXUBAEMOrO HarMpsKeHUs MMMYNbCHOW UNK
NPOMbILLUMEHHOW YacToThbl, B 3aBUCUMOCTH OT TOrO, Kakoe U3 3Ha4yeHun bonbLue.

Mo YyCMOTPEHWIO WM3rOTOBWUTEMNSA YCTPOWCTBO, BKMIOYAKLLEe KOMMOHEHThbl OrpaHUY4eHUs HanpsbKeHus,
OOMKHBI ObITE NPOBEPEHLI B CreAyoLLe NnocneaoBaTensHOCTKU OT a) Ao b):

a) nogava MCMbITaTeNbLHOMO HanpsKeHUs.

WMcnbiTanue npoeonat B cooteeTcTBUM ¢ IEC 60947-1:2020 [mognyHkT 9.3.3.4.2, 2)]. 3HaueHune ucnbita-
TENBHOMO HaMNpPsHKeHUs AOMKHO ObIThb Uy, cpepHekBagpaTU4Hoe 3Ha4eHUe (makcumaneHoe pabodvee Hanps-
KEHWEe KOMMOHEHTOB, OrpaHUYMBAIOLLMX HaMpPAXeHUe) UN MakcumarnbsHoe 3HadyeHue U, NOCTOSHHOrO Toka
KOMMOHEHTOB, OrpaHUYMBAOLLUX HaMpsKeHWe ¢ AONYCTUMbIM OTKNOHEeHneM, MuHyc 10 %.

KpuTepun cooTBETCTBUSA: pene 3alinTbl OT CBEPXTOKA UCMEITATENBHON annapaTtypbl He JOMKHO pacLe-
NNATECH (HUKHUIA NOPOr pacuenneHuns);

b) npoBepka Hagnexallelh paboTocnocobHOCTN KOMMOHEHTOR, OTPAHUYMBAIOLLUX HANpsaKeHUe.

WcneiTaHwe npoBogsaT B cootBetcTBum ¢ IEC 60947-1:2020 [nognyHkT 9.3.3.4.2. 2)]. 3Ha4yeHne ucnbl-
TaTenbHOro HanpsKeHus BbIOMpaloT Tak, 4ToObI 3Ha4YeHWe NPUNOKEHHOIO TOKa HAaXOAWTOCE MEXY BEPXHUM
NOpPOroM pacuenneHns U HUWKHUM NoPoroM pacLenneHns UcnbiTatenbHoW annapaTypbl.

KpuTepun cOOTBETCTBUSA: TOK AOIKEH BbITh B Mpegenax Mexay a) U b), a orpaHuuuBaoLL A HANPSKEHWE
KOMMOHEHT HE JOMKEH NOMYYUTh NMOBPEXOEHUNA.

MpumedyaHune — CUNOBOK LIENbIO OAaHHOMO UCNbITAHMA ABNAETCA onpeaeneHne Hagnexawen paboTel orpaHu-
YMBaKLWEro HanpaxeHue anemMmeHTa.
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MpunoxeHune A
(o6azaTtensHoe)

MapkupoBKka U uaeHTU(PUKaLUA BLIBOOOB

A.1 Obwme nonoxeHus

MpumenstoT IEC 60947-1:2020, pasgen L.1, ¢ HuKenpyveedeHHbIMW JONONHEHUAMMN.

A.2 MapkupoBKa U MASHTU(PMKALWA BbIBOSOB NONYNPOBOAHUKOBLIX KOHTPONMNEPOB U KOHTAKTOPOB

A.2.1 MapkupoBKa U uaeHTU(PUKaLUSA BLIBOAOB CUMOBLIX Lenein
BbiBOALI CUMNOBLIX LENer MapKUpYOT O4HO2ZHAYHBIMIK YUcramMmu BYKBEHHO-YMCITOBON CUCTEMON.

Tabnuua A.1— MapkupoBka BbIBOAOB CMMOBOW Lienu

Bbigogb! Mapkuposka
1/L1-2/T1
3/L2-4/T2

[MaBHasA Lenb
5/L3-6/T3
7/L4-8/T4

[nsi onpeneneHHbIX TUNOB MOMYNPOBOAHNKOBLIX KOHTPOMMNEPOB W KOHTAKTOPOoB (cM. 5.2.5.3) U3rotoBUTENb OOMKEH
NpefocTaBUTb 3NEKTPUYECKYHD NMPUHLMMUATBHYH CXEMY.

A.2.2 MapkupoBKa U uaeHTUpUKauua BLIBOAOR Lenen yrnpaeneHus

A.2.2.1 BblBogbl NUTaHUA Lenen ynpasneHus

MpumenstoT IEC 60947-1:2020, L.2.1.

A.2.2.2 BblBoAbl BCNOMOraTenbHbIX LENEN N BXOAHbLIX/BbIXOAHBIX CUrHanoB

Mpumensatot IEC 60947-1:2020, L.3.2.
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MpunoxeHune B
(cnpaBo4Hoe)

TUnu4Hble YCNoBWA 3KCnnyaTaunn KOHTPONNEepPOB N KOHTAKTOPOB

B.1 VnpaBneHue Pe3INCTUBHbIMW HarpeeaTernbHbIMA 3neMeHTaMn

30eck onucaHbl TpW TUMMYHBLIX criocoba yrnpaeneHus a), b) u c):

a) NpocToi NONYNPOBOAHWKOBLIN KOHTAKTOP ¢ (yHKUMER BKMYEeHUsa 1 oTkniodeHus. OgHoNoMoCcHLIe NonynpoBo-
[OHWKOBBIE KOHTaKTOPbI C HYMEBOW TOYKOW NEepekniyeHns MoryT BbiTe MCMOMb30BaHbl AN MUHUMKW3ALMW NEepPexoqHoro
npouecca npun ekndeHu (AC-1);

b) B cny4ae HaBWUTLIX PE3UCTUBHLIX MEMEHTOB TOK BKMHOYEHWS MOXET COCTaBMATk A0 1,4 HOMWMHaMNLHOro ToKa.
BkrioyeHne Taknx HarpeeaTenbHblX 3M1IEMEHTOB C MOMOLLIBIO MOCTENEHHOrO MOBbILLIEHWNS HaNpsHKeHWsA Ha BbIBOOAX MOXET
MUHUMW3NPOBATE MEXAHUYECKYIO U 3MEeKTPUYECKYIO Harpysky;

C) ynpaeneHwe HarpeBaTenbHbIMU Pe3NCTUBHBIMK 3NIeMeHTaMy NOCPencTBOM PErynMpoBKK HanpsaxeHWs Ha BbIBO-
Jax Harpysku (KOHTPOMb HanpshXeHWs) UMK COOTHOLLUEHWEM BPEMEHW BKMIOYEHWUS M BPEMEHW OTKMKYEeHUs (KoMMyTauus
NP NONHOM HaNPsKEHUW), UMM KOMBUHALWER TOro M APYroro. YNpaeneHus Harpy3kon MOXHO JOCTUMHYTh C MOMOLLbBIO CUr-
Hana obpaTHOWM CBA3W OT Harpysku K LienW CpaBHEHWS UMW YCTPOWCTBY, KOTOPOE onpenenseT LMK OnepupoBaHva W/nnm
BbIXOOHOE HanpsxXeHWe NonynpoBOAHWMKOBOMO KOHTponnepa. Takoe YCTPOUCTBO CPaBHEHWS UMW YNPaBIeHUa MOXET BbITb
BK/IIO4EHO B COCTaB MOMYyNpOBOAHWMKOBOIO KOHTPOMMEpa Ui NPUMEHHATBCH UCKMIHYUTENBHO AN reHepUpOBaHUA KOMMY-
TUPYIOLWEro curHana (HanpuMep, B cryyae nonynpoBOogHWKOBOIO KOHTaKTopa).

B.2 KommyTauus ynpaBneHUs aneKTpUYecKMMU pas3psaaHbIMA laMmnamu

C yyeTom criegyowyx nyHKToB a)—d) MoxeT BbiTh BoibpaHa COOTBETCTRYIOLLAA KATErOpUSA NPUMEHEHUS.

a) B xoge HopmanbHOW asbl BKNHOYEHWS (hryopecUeHTHbIX Namn C HeKOpPeKTUpyeMblM KoadPULMEHTOM MOLLL-
HOCTW WK Namn NapHOro MHepPLMOHHOTO BKMYeHUs obpasylowmecs TOKM NpegBapyUTenbHOroO Harpeea MoryT AoCTUraTb
3Ha4YeHUI OBOWHOrO HOMUHAINBHOIO TOKAa 3a KOPOTKUIA nepuog BpemeHu (AC-5a).

B cnyvyae mapannenbHOro BKMOYEHWUA (OMYOPeCLEHTHBIX Namn C KOMMNeHcauuen MOryT BO3HWKaTb MepexogHble
MycKoBble TOKW, paBHble 20-HOMUHAaNbLHOMY TOKY KoHOeHcaTopa (AC-6b).

B cnyyae dinyopecueHTHBIX NamMn ¢ 9NeKTPOHHBIMW BannacTHeiMu GriokamMm 3a KOPOTKVE Nepuoasl BpEMEHU MOTyT
BO3HWUKATL NMYCKOBbIE TOKW, paBHbie 10-HOMUHANEHOMY TOKY Namribi.

b) PTyTHble n meTannoranoreHHble namrel BbICOKOrO OABMNEHNUA (C KOPPEeKTUPYeMbIM UMM HEKOPPEKTUPYEMbIM KO-
achdurUreHTOM MOLHOCTH) BKNKOYatoTea Yepes GannacTHsle Brioku B hopMe nocnefoBaTenbHelX MHOYKTOPOB, a B cnyyae
METannoranoreHHsIX Namn —— ¢ NOMOLLbI0 YCTPOWCTB 3axurains. B TedyeHve nepBbix 3—5 MUHYT nocne BKMKYEHUs U
0O TOro, Kak namnel JOCTUralT CBOEro HOpMarnbHOro paboyero CoCTOAHWA MPU HOMMHAaNbHOM TOKe, BblpabaTeiBaeTcs
npeobnagalwmin MHOYKTUBHBIN TOK. OTOT TOK MOMXET NpeBbiaTe HOMWHAMNbHBIM TOK NaMnbl B ABa pa3a. BpemaTokoeas
XapakTepucTHvKa NonynpoBOAHUKOBOMO KOHTaKTOpa AonycKaeT Takoe 3HadeHune Toka (AC-5a).

c) HaTpueBble Namnbl BbICOKOTO OaBMEHUS (C HEKOPPEKTUPYeMbIM KO3 (OULIMEHTOM MOLLHOCTI) 0BpasytoT MHAOYK-
TUBHbIW TOK, paBHbI NpUbnnanTenbHo 1,7—2,2 HOMWHanNBHOro Toka namnel 3a 5—10 MUH 40 JoCTUXEHUN elo paboyero
cocToaHus. CBEpPXTOKOBAA XapakTepucTyKa NonynpoBOAHWKOBOIO KOHTaKTOpa AONycKaeT Takoe 3HadeHve Toka (AC-5a).

d) PTyTHblE, METANMNOranoreHHbIE U HAaTPUEBLIE NamMMbl BEICOKOTO AaBNEHUs (C KOPPEKTUPYEMbIM KO3thULUEHTOM
MOLLIHOCTM) Bbl3bIBaKOT BbICOKME NEpexXofHble EMKOCTHbIE MYCKOBbIE TOKW. DTO cneayeT yunTeiBaTk Npy Belbope nonynpo-
BOOHWKOBLIX KOHTAKTOPOB AnA Takux Harpy3ok (AC-6b).

B.3 KommyTauusa namn HakanvBaHuA

MonynpoBOOHWKOBbLIE KOHTAKTOPbl MOTYT MPUMEHATBCA ANS KOMMYTauuW OCBETUTENbHbIX Lenel HakanuBaHus,
4acTo COMPOBOXKAAILWMXCA BbICOKMMW NYCKOBBLIMW NepexodHsiMy Tokamu (AC-5b).

KopoTkue 3ambiKaHus Mexay BUTKaMKM HUTW Hakana B Nnamnax HakannBaHWa MOryT Bbl3blBaTb BbICOKWE CBEPXTOKM,
npoTekaloLMe Yepes nocrnegoBaTenbHO CoeguHEHHOE KOMMYTaUMOHHOE YCTPOWCTBO. 3TO sBNEHUe KNnacCcuuUUMpYIOT Kak
COCTOAIHWE KOPOTKOrO 3amMblkaHusa. KoopawHauuio mMmexay nonynpoBOAHWKOBBIM KOHTAaKTOPOM W YCTPOWCTBOM 3alUThl OT
KOPOTKOTO 3amblkaHua paccmatpuBaioT B 8.2.5.

B.4 KommyTauusa TpaHccopmMaTopoB

MonynpoBOAHWMKOBLIE KOHTAKTOPbl C KOMMYyTauuWel B 3aJaHHON TOYKe U cneumansHon pyHKUMen NUHERAHOro BO3-
pacTaHWs KOMMyTaLunWM MOTYT NPUMEHATLCA ANA ONTUMW3ALMA KOMMYTaUWMKM TPaHCOPMaTOPHbLIX HAarpy3ok (orpaHuyeHne
MMMYNbCOB), TaK KaK BbICOKWE MepexodHble MYCKOBbIE TOKW, BO3HMKAIOLWME NPY BKKOYEHUW TpaHcdopmaTopos, B Bonb-
el cTeneHn 3aBUCAT OT ha3HOoro yana nogaBaemMoro HanpsiXKeHWa B MOMEHT Hayana npoxXmKaeHns ToKa.
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B.5 KommyTtauma 6atapei KoHOeHCaTopoB

AMRNATYAY Y YacTOTY NepexofHblX MYCKOBbIX TOKOB OMPEAENAeT HE TOMbKO EMKOCTb HAarpy3ku, HO TaKKe peakTUB-
Hble COMPOTUBINEHWUA B COMMAcOBaHHOW LENW U MWHWAX NUTaHWS W TOYKa Ha BOMNHE NOAABAEMOr0 HanpsKeHWa nepemMeH-
HOro ToKa B MOMEHT Havana npoxoxgeHus Toka. B cnyvae koHgeHcaTopHbIX Batapei (HanpuMep, B CUCTEME C KOPPeK-
TUpYyeMbIM KO3hPULMEHTOM MOLLHOCTW) KOHOEHCATOPLI yXKe NpeacTaBnsoT B Lenu AOMNOMHUTENEHBIA MCTOYHWK 3Heprum
W MOTYT paspsxaTbCs B KOMMYTUPYEMYHD EMKOCTHYIO Harpysky 4epe3 HU3KOMHOYKTUBHbBIE COeQUHUTENbHBIE NPOBOOHMKA
W annapaTtypy pacnpefeneHus (Hanpumep, NonynpoBOAHWMKOBBIM KOHTAKTOP). Takne BbICOKWE MYCKOBLIE TOKW criegyeT
Y4UTBIBATE NpW BbIBOpEe KOMMYyTaUMOHHOIO ycTponcTea (AC-6b).

Kpowme Toro, cneayet yuuTbiBaTh NepeHanpaxeHve (pasHuuy Mexay HanpsKeHnem KoOHOeHcaTopa v HanpsKeHnem
nnuTaHua).

48

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 55/79
CTpanuua nokymeHTa - https://GostExpert.ru/gost/gost-60947-4-3-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=69130
https://gostexpert.ru/gost/gost-60947-4-3-2024?utm_source=pdf&utm_medium=69130&utm_term=page

FOCT IEC 60947-4-3—2024

MpunoxeHune C

CeobogHoe
49
Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 56 /79

CTpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-60947-4-3-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=69130
https://gostexpert.ru/gost/gost-60947-4-3-2024?utm_source=pdf&utm_medium=69130&utm_term=page

FOCT IEC 60947-4-3—2024

Mpunoxenwne D

CBobogHoe
50
Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 57179

CTpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-60947-4-3-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=69130
https://gostexpert.ru/gost/gost-60947-4-3-2024?utm_source=pdf&utm_medium=69130&utm_term=page

FOCT IEC 60947-4-3—2024

MpunoxeHue E

CeobogHoe
51
Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 58 /79

CTpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-60947-4-3-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=69130
https://gostexpert.ru/gost/gost-60947-4-3-2024?utm_source=pdf&utm_medium=69130&utm_term=page

FOCT IEC 60947-4-3—2024

MpunoxeHue F
(cnpaBo4Hoe)

PaBoTtocnocoBbHoCTL B ycnoBuAax aKkcnnyatayuu

°CA
C, - -
Co-1- [(CrCo-1)An—An1){C1)=0,05 \\
N\
LN
A
XapakTepHbiii NpodovnE NPeBLILLIEHNS TBMNEpPaTYPbI
A
OTrn. OTrn.
Bxn. Brn. —
XapakTepHblii Npodunbk LMKNOB NoJ Harpy3koi/Ges Harpyak
U,
OTxn. OTkn.
Bkn. Bkn. ===
XapakrepHelii npothunk HanpsokeHWA yrnpaeneHus, U,
5 [y
Tx
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c |

MpegBapuTensHLIA

Harpee {npu

HeobGXoaUMOCTH)

XapakTepHblil npoduns NpeBbLIlLSeHNsA TeMMNepaTypbl
A Bpems BinioueHnAa
fy
i — EEE-. . e
MpeppapuTenbHbIA Bpemn
Harpes BbIKITIO4EHUA
(npu HeoBXoaUMOCTH)
—ier
Mpothune MCNBITATENBHOMO TOKA
&
Ue - MNpensapuTenbHBIA
HArpeB
(npu HeobxoanMocTH) : o Bsson
Mpodrne HanpsKeHWA ynpasneHus U,
7 1

1,10,

MpegpapuTensHLIA
Harpee

{Np1 HeobXOAMMOCTH)
—i-

Mpodune UcnsITatensHEre HanpsokeHnA Uy rmasHoOR uenw

PucyHok F.2 — lNpodunb UChbITAaHWA Ha Neperpy3o4Hyr cnocobHOCTb
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Mpodune HanpskeHnn ynpaeneHus U,

[vdadavd

Mpodune HanpsKEHWA Harpysku

PucyHok F.3 — MNpohune ucneitTaHns Ha BNOKUPYIOLLY U KOMMYTaLWOHHYHO CNOCOBHOCTL

54

GostExpert.ru
https://GostExpert.ru/gost/gost-60947-4-3-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=69130
https://gostexpert.ru/gost/gost-60947-4-3-2024?utm_source=pdf&utm_medium=69130&utm_term=page

FOCT IEC 60947-4-3—2024

MpunoxeHue G

CeobogHoe
55
Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 62 /79

CTpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-60947-4-3-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=69130
https://gostexpert.ru/gost/gost-60947-4-3-2024?utm_source=pdf&utm_medium=69130&utm_term=page

FOCT IEC 60947-4-3—2024

Mpunoxenne H

CBobogHoe
56
Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 63/79

CTpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-60947-4-3-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=69130
https://gostexpert.ru/gost/gost-60947-4-3-2024?utm_source=pdf&utm_medium=69130&utm_term=page

FOCT IEC 60947-4-3—2024

MpunoxeHne |
(obsAzaTentHoe)

MoauncdumuupoBaHHasa uenb ANA UCMbITaHUA HA KOPOTKOE 3aMblKaHUe nonynpoBogHUKOBLIX
KOHTpONMNepoB U KOHTAKTOpPORB

CtaHgapTHble CXeMbl AN UCMbITaHWIA Ha KOPOTKoe 3amblkaHue npusedeHsl B IEC 60947-1:2020, pucyHku 9—12.

Cxema Ha pucyHke |.1 oTobpaxaeT n3MeHeHNA TONbKO OAHOM ha3bl CTAHAAPTHOM NCNbITATENBHOW CXEMbI AN NPOo-
BEAEHWA UCMbITAHUIA HA KOPOTKOE 3amblKaHWe NonynpoBOAHUKOBbIX KOHTponnepos. Mogndukaummn kaxgon dasbl ucrbl-
TaTenbHON CXeMbl MAEHTUYHBI ANA UCNbITaHWA MHOrodasHbeIX aneKkTpoannapatoB. EQMHCTBEHHbIE U3MEHEHUs, KOTOpbIe
Heobxo4MMO BHECTU, NpuBeaeHbl Ha pucyHke |.1.

HenbiTyembli
annapar
[~ B B - B |
Y3K3
1
MonynpoBoAHWUKOBLIA
KOHTPOMNNEep/KOHTAKTOP !
. ] ] ] ] o
BannactHas
KopoTkosamblkaTens Harpyaka

McneiTyeMblil anekTpoannapar (B TOM Yucrne coednHUTeNbHble kabenu)

M pumMmedYyaHne — BoloeneHne o3HavaeT MeTannmyeckmi JKpaH 1Unn Kopnyc.

PucyHok |.1 — VaMeHeHHas cxema Ans UcnbiTaHWiA NonynpoBOAHUKOBLIX
anekTpoannapaToB Ha KOPOTKOe 3aMblKaHue
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Tox i

Tok
KQPOTKOM
3aMbIKaHWA

Tok go ‘ (

WUCNBITAHWA ‘ ]

oy

Ty T T, Ta Bpemsa

Ty — pasmbikaHue KopoTKo3amblkatowlero nepekntovatens (cm. 9.3.4.1.6 a)); T, — wucnoiTatencHas Uenb Mo HanpskeHuem
(cm. 9.3.4.1.6 b)); T, — 3ambikaHWe KOpOTKO3aMblKkatoLlero nepexniovatens (9.3.4.1.6 c)); T, — Y3K3 oTkno4aeT KopoTkoe 3aMblkaHue

PucyHok .2 — Ocbk BpeMeHu Ans UCNbITaHWs Ha KOpOTKoe 3aMblkaHue no 9.3.4.1.6
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MpunoxeHune K
(o6azaTtensHoe)

MprMepbl CHAXKEHUA KaTeropvuu rnepeHanpaxeHus

K.1 Of0wure nonoxeHun

PucyHkn K.1—K.9 npegHasHayeHbl Ans HarnsgHoro otobpaxeHus TpebosaHui 8.1.4, 8.2.3 1 8.1.14 HacTosAwero
ctaHgapTta u |[EC 60947-1:2020, npunoxeHue N. OHM He ABNAIOTCA NOKasaTenaMu Haanexallen NpakTUk1 NpoeKTupoBa-
Hua. B tabnuue K.1 npueegeHa paclwmvdgposka 0603Ha4eHUA, NPUHATLIX Ha PUCYHKaX.

Tabnuua K.1— Pacwundposka 0bo3Ha4YeHWI CXEM

_______ basosasn zawmnTa

______ ,ElOCTyI'IHble TOKOBeAyLWKne 4acTtu

P S — 3alwuTHoe pasgeneHne

Y3un YCTpoWCTBO 3aWuThl OT MMMYMNbCHBLIX NEPEHaNPsKEHWA (MPUMEP Mepbl MO CHIDKEHWIO UMMYNbC-
HbIX NepeHanpsaXKeHui)

ove KaTteropus nepeHanpsixkeHus. CBA3b MeXOyY KaTeropruen nepeHanpsixeHns M MMNYNbCHBIM Hanps-
*eHuewm npueegeHa B IEC 60947-1:2020 (npunoxexue H).

K.2 U3onauus okpyxeHUs
K.2.1 Uenw, nogkn4yeHHble HENOCPEACTBEHHO K CeTU NUTaHuA

L 1
HV Ezj
i
ovC IV I B |
azoBas
v | M3ONALNA |
] ovVC IV
S T |

Mpumeyanune — PacwudpoBka npuBeneHa B Tabnivue K. 1.

PucyHok K.1 — OueHka OCHOBHO U3onaLuI ANga Lenei, NoaKmioUYeHHbIX HENOCPeACTBEHHO KO BXOAY CETU NUTaHKUA
YCTaHOBKM
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MocToAHHOE coeauHeHUe
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\

ovCii

MpumeyaHune — Pacwudgposka npuseneHa B Tabnuue K.1.

f 1
T
Basopas |
M30NALMA
ovelil |
|

PucyHok K.2 — OueHKa OCHOBHOW M30MNSALMK AN Lenel, NOAKMHYEHHbIX HEMOCPEACTBEHHO K CETU NMUTaHUA

173 pasbl
PasbeMHOe |
cosfvHeHWe .

el i i
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MpumeuaHne — Pacwudposka npueeneHa B Tabnuue K.1.

usonAunuA

Bazoean —|l_
ove il |
p—|

PMCVHOK K.3 — OueHka oCHOBHOW 13onsauum onsa 3NeKTpoannapara, He NOCTOAHHO NOAKMIYEeHHOTo

K CETWU NNTaHWNA
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K.2.2 N3onauma Mexay uenamu
Maonauwa mexay OByMSA LensMuy, KOTOpbIE yKasaHbl ¢ NMpUHyaAUTENbHBIM pa3aeneHneM, AomkHa ObITe CNpoekTupo-

BaHa B COOTBETCTBUKM C LENbIO, K KOTOpOI:"I npeaobLAaBnATCA Gonee CTporue TpeﬁOBaHHﬂ.

| \
1 il
| | |
|
I
HV |
[ I ]
OVC IV T bazosas E
| W30NALNA |
¥ ] ovC v ‘
- |

Mpumeyanune — Pacwudposka npuseneHa B Tabnivue K. 1.

PVIC.yHOK K.4 — OueHka 0CHOBHOW W30NsAUUK ON9 N30naumMm MeXxay uendamMu, KOTopble NOAKNKYeHbl HenocpeCTBEHHO
KO BXOOY CETW NMTAaHUA YCTAaHOBKW W YKa3aHbl Kak NpUHYOUTENbHO pa3feneHHbie

| |
MNecToaHHOe coeguHeHne L % :

|
|
|

F
ove Il T Bazosas |
| M3onsALMA |
r T ove il |

A
l L __________ _I

Mpumeyanune — PacwudpoBka npuseaeHa B Tabnivue K. 1.

PI/ICVHOK K.5 — OueHka OCHOBHOW M30N5LMK 4718 N30M8UMn Mexay uendamMu, KOTopble NOAKNKYeHbl HeNoCcpeCTBEHHO
K CETU NMTAaHWA W YKa3aHbl Kak NPUHYOWTENBHO pasgeneHHble
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1/3 dhasw i et
pasbemMHOe \ ovCli |

coeauHeHue L e L
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§
.
ovell T Bazoean
| M3OMALMA |
L ] ovecll |
. S ]

MpumeyaHune — Pacwudgposka npueeneHa B Tabnuue K. 1.

PVICVHOK K.6 — OueHka OCHOBHON M30MALMMK ANA M30MALUWK MeXay uenAamMin, KOTOpble HE NOCTOAHHO NOAKNHOYEHbI
HenocpedCTBEHHO K CETU NUTaHWUA U 3aABNeHbl C NPUHYOWTENBbHbIM pasgeneHuem

ovCIv

T
<
\
y3un
oz o -
o
558
<Eg %

- — —

MpumevaHne 1— Pacwudposka npueeaeHa B Tabnuue K.1.
MpumeuvaHne 2—Cm. 8.1.14.

PucyHok K.7 — OueHka 0CHOBHOW M30MALWKM ANA M30NALMK MEXAY LensMU, KOTOpble NOOKMHYeHbl HEMOCPeaCTBEHHO
K MCTOYHMKY NMUTaHWUSA YCTAHOBKM W YKa3aHbl Kak NPUHYAMTENLHO pa3geneHHbIe Npy NpUMeHeHUM BHYTpeHHNUX Y3UI
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Heobxooumo obecneuntb cnexeHue 3a Y3WM. [Ona koHTpona Y3WI Takke gonyckaeTcs NPUMEHATb YCTaHoB-
neHHoe Y3K3.

|
MocTosAHHOE coeaUHEHWe _:_ e e |

i L |

~
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N
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o
ovC il T Basoeas |
| naonAauma
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MpumevyaHune 1 — Pacwwudposka npueeneHa B Tabnuue K. 1.
Mpumeyvyanune 2—Cm. 8.1.14.
PucyHok K.8 — OueHKka OCHOBHOM M30MSILLMNA ANS M30NSALUMKM MEXAY LensiMu, KOTopble NOAKMoYEeHbl HeNMoCPeaCTBEHHO
K CeTW MUTaHWA U yKasaHbl KaK NPUHYAWTENLHO pasfeneHHbIe Npu npyMeHeHu BHyTpeHHUX Y3

Heobxogumo obecneunTs cnexenuve 3a Y3WI. Ona koutpona Y3UM Takke gonyckaetcs NpUMeHATE YCTaHOBMNEH-
Hoe Y3K3.

3awuTtHoe
ovC il paspeneHue
‘ * | OVe L,

[

Lenn

% EECHH (3CHH)

|
|
|
MocTosHHOE ovC il | ovCii
coeaMHeHne I e
i

A i
Bazosan
avei T usonsAumnA
Y } ovc i

MpumeyvyaHune 1 — PacwudpoBka npueegeHa B tabnuue L.1.
MpumevyaHnne 2—Cm. 8.1.14.

PMcyHOK K.9 — OueHka 0CHOBHOW W30NsLUUK ANs N30nsumMm MeXay uenaMu, KOTopble NOAKNKYeHbl HeNOCPe4CTBEHHO
K CETU NUTaHWA 1 YKa3daHbl Kak NPUHYOWTENBbHO pasaereHHbie
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MpunoxeHue L
(o6azaTenbHoe)

HononHuTenbHbIe TPEGOBGHWH U NCNbITaHWA INeKTpoannapaTa € 3allMTHLIM pa3beguHeHWeEM

L.1 Obwme nonoxeHun

Llenbio HacToALEro NpunoXeHna ABNAETCS onpeneneHne JononHUTeneHbix TpebosaHui k IEC 60947-1:2020, npu-
noxeHne N.

L.2 OnpegeneHuna

B HacToslweMm cTaHOapTe NPUMEHSIOT TepMMHbl U onpedenenus no IEC 60947-1:2020, N.2, a Takke cnegylowme
TEPMMWHBI U ONpeaeneHuns:

L.2.1 TOK NPUKOCHOBEHUA: DNeKTPUUYECKUIA TOK, NPOXOAALLMIA Yeped TeNo YenoBeka Unn Yepes Teno XUMBOTHOTO,
KOTfa OHO KacaeTca OAHOW MMM HECKOMBKUX JOCTYMHLIX YACTeil aNeKTPUYeCckon YCTAaHOBKW UMK anekTpoannapara.

[IEC 60050-826:2004, 826-11-12]

L.3 TpeboBaHus

L.3.1 MeTtoa ucnbiTaHua Ansg peanusauuy 3alMTHOro CoNpoTMBIIEHMSA

3alWunTHOE CoNPOTUBNEHWE OOMKHO DbITh OPraHW3oBaHo Tak, YToObl B HOPMarbHLIX YCIIOBUAX U YCIIOBUAX e0UHWNY-
Horo oTkasza B cooteetcTBUKM ¢ IEC 61140:2016 (4.2 1 4.3) TOK NPUKOCHOBEHUA U UMEKOLLAACH aHeprna paspsaga Obinm
OrpaHuYeHsbl.

3alnTHOE CONPOTUBNEHUE OOMKHO ObITh 3aNPOEKTUPOBAHO W UCMBITAHO HA YCTOMYMBOCTL K MMMYMbCHLIM Hanps-
KEHUAM U BPEMEHHBIM MEepPerpyakam no HanpsKeHUo B LENAX, K KOTOPbIM OHO MOAKMOYEHO.

CooTeeTcTBME TpeboBaHVAM NO OrpaHUYEHUI0 TOKa NPUKOCHOBEHWSA MPOBEPSIOT UcnbiTaHwem no L.3.2.

CootBetcTBME nNpegensHoMy 3Hadenuo 0,5 mx sHeprumn paspsga NnpoBepaoT NYTEM PACHETOB W/WNKU M3MEPEHWN
[ONs ONpeseneHns HanpsekeHUs 1 eMKOCTU.

Ha pucyHke L.1 npuBeneH npyMep metoaa NPUMEHEHWA 3aLUWTHOMO CONPOTUBIEHNS.

r _______________________________ A
| Zz y4 T T T T - \
iy B | 1
I | ‘
! U \ [

4 \
1 ! | |
l + Z z \ _p
T g B s B ; ‘\I }
I o i e i i e ‘
: |
! 1
' 1
! |

Z — wMnepawc; U, — onacHoe HanpsikeHie, 3a3eMrneHHOe UNu HesasemneHHoe;
Ug — OMacHoe HaMNpsKEHWE B YCNOBUAX KOPOTKOrO 3aMbIKaHWS Ha 3eMMH;
I — TOK NpUKOCHOBEHWSA

M punMedyaHune 1 — Ona obecneyeHus 3alUWTbl B YCNnoBUAX €OWHWMYHOINo OTKal3a WMCNOoNb3yrT cnegyrllee

asHeHve: | = —=.
yp Z

MpumeuvaHnwune 2 — [daHHbIn prcyHOK BocnpousBedeH Ha ocHoBe |EC 62477-1:2012 (pucyHok A.2).

PucyHok L.1 — 3awuTta ¢ ncrnonb3oBaHWeM 3aLlTHOrO CONpOTUBIEHUS

L.3.2 UamepeHue TOKa NPUKOCHOBEHUS

WMcnelTyeMblid anekTpoannapat gofikeH 6biTk yCTaHOBMNEH B M30NMPOBAHHOM COCTOsiHMM Be3 Kakux-nubo nogkntove-
HWIA K 3eMINE, U Ha HEro JOMKHO BbITe NOAAHO HOMWHAMNBHOE HanpskeHwe. B aTux ycnoBusx TOK NPUKOCHOBEHWSA M3Meps-
0T Mexay AOCTYMHBIMW MPUKOCHOBEHMWIO YacTAMW 1 3eMMel B UCMbITAaTENBHOW Lienn No pucyHky L.2.

[na anekTpoannapaTta, NOAKMHYaEeMOro K CETU C 3a3eMINEeHHON HelTpanelo, HeldTpanb CMIMOBOW Lenu obbekTa uc-
NbITaHWI OOMKHA BbITh HANPAMYIO NOOKMIYEHA K 3eMIe.

[nsa anekTpoannapara, NoOAKNYaeMOro K CETW C 3a3€MMNEHHOW HENTPAnbLH UMW 3aLWMTHBIM CONPOTUBINEHUEM, HEW-
Tpanb CUNOBOW UCNLITATENEHON Lenu JomKHa BbiTe HaNpAMYHO NOAKMI0YEeHa K 3emne.
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LonyckatoTca cneayollime MakcMManbHble 3Ha4eHUs: TOKa NPUKOCHOBEHUSA (3HAYeHNs NepeMeHHOro Toka YacToTon
no 100 Mu):

a) cTabunbHLIA TOK, NPOTEKAKLWMA Yepe3 OAHOBPEMEHHO AOCTYMHbIE NMPOBOOALUME YAaCTU, HE MPEBLILLAKLLNIA
0,5 MA ona NepemMeHHOro Ny NOCTOAHHONO TOKa B HOpMarbHbIX pabounx ycrnoBusx;

b) 3HaueHus, He npeBbiwaowme 3,5 MA nepemeHHoro Toka unu 10 MA NOCTOAHHOIO TOKa B YCNOBUAX €AUHUYHOIO

OTKasa.
Kak nokazaHo Ha PUCYHKe L.2, M3MepPAKT HanpAxXeHWe U2 W TOK pacCHUTLIBAKOT NyTeM geneHnda MaMmepeHHOro Ha-

npskeHna U, Ha 500 Om.

CpenHee sHaueHne ToKa
NPUKOCHOBEHUA
{BocnpuATUe/peaKUua)
A =2
Knemmb! Rs =—=Cg = Sog (MMK0BOS 3HavBHYE)

NOOKMIOYEHNA 1 %

M3MepUTelb- i

Horo npuopa ]

B -

RB D C1 :S\I
\

L

Rg = 1500 Om; Rg= 500 Om; R, = 10 kOm; Cg = 0,22 Mk®; C, = 0,022 mkd

MpumeyvyaHune — McnelTatenbHasa naMmeputensHasa uenb npymeegeHa no IEC 60990:2016 (pucyHok 4).

PucyHok L.2 — WamepuTteneHbiii npubop

QHEKTPMHBCI{MG N3MEPUTETbHbIE I'IpVIGOpr [OMKHBI UMETEL A0CTAaTOYHLIA AnanasoH ans obecneyeHns ToYHbIX Mo-
KasaHWin ¢ YHETOM BCEX COCTaBMNAKLLNX (I'IepEMEHHOFO TOKa, YacToThl MMTAKLLEN CETU NOCTOAHHOIO TOKA, BLICOKOW 4acTo-
Tbl N coaepXXaHUA FapMOHVIK) M3MepAaemMoro napametpa. Ecnn M3MepAOT cpeaHekBadpaTnyHoe 3HavyeHue, HeobBxogMMo
obecneunTb nony4vyeHue ot N3MepUuTenbHbIX I'IDVIGODOB MCTUHHBIX CpeaHekBagpaTUYHbIX nokasaHuin HeCUMHycoundarnbHbIX U
CMHycOuganpbHbIX CArHanoB.
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MpunoxeHne OA
(cnpaBo4Hoe)

CBefeHUs 0 COOTBETCTBUM CChINMOYHLIX MeXayHapoAaHbIX CTaHOApPTOB
MeXrocyaapcTtBeHHbIM CTaHOapTam

Tabnuua OA.1

0603Ha4YeHWe CCbINOYHOro CreneHb ObosHavYeHe 1 HaMMEeHOBaHUE COOTBETCTBYHILLEro MEKroCyaapCTBEHHOMO
MexayHapogHoro ctaHgapTta COOTBETCTBUA cTaHgapTa
IEC 60445 MOD MOCT 33542—2015 (IEC 60445:2010) «OcHoBononarawwme npuH-

LMMBl M NpUHUWNBL B6E30NacHOCTVM AN uHTepdenca «4enoBek—ma-
WKHA», BbINONHEHWE U MaeHTUdKMKauMA. NaoeHTudrKauMsa BbIBOOOB
aneKkTpoobopyaoBaHUA, KOHLOB NMPOBOAHUKOE W MPOBOAHUKOBY

IEC 60715 IDT [OCT IEC 60715—2021 «AnnapaTypa pacnpegeneHus 1 ynpaeneHuns
HW3KOBOMLTHAA. YCTAHOBKA U KpPenneHne Ha HanpaBnaioLwmUx anekTpu-
YecKKX annapaToB B YCTPOWCTBAX pacnpeneneHns v yrnpagneHus»

IEC 60730-1 IDT MOCT IEC 60730-1—2016 «ABTOMaTU4YeCKME 3MNEKTpU4EecKue ynpas-
nsawwre yetponctea. Yacte 1. Obwme TpeboBaHMA»

IEC 60947-1:2020 — %N

IEC 60947-4-1 IDT MOCT IEC 60947-4-1—2021 «Annapatypa pacnpefeneHuis U ynpas-

NEHWNs HU3KOBOMbTHaA. YacTe 4-1. KoHTaKTOpkI 1 NycKkaTenu. SnekTpo-
MeXaHW4ECKNEe KOHTaKTOPbI M nyckaTenu»

IEC 61000-3-2 IDT [OCT IEC 61000-3-2—2021 «3nekTpomMarHMtHas COBMeCTUMOCTb
(BMC). Yacte 3-2. Hopmbl. HopMbl 3MUCCUM rapMOHUYECKNX COCTaB-
narwmrx Toka (obopyaoBaHue C BbIXO4HLIM TOKOM He Bonee 16 A Ha

dazy)»

IEC 61000-3-3 IDT OCT IEC 61000-3-3—2015 «3nekTpoMarHuTHas COBMECTUMOCTb
(3MC). YacTe 3-3. Hopmbl. OrpaHuyveHve WU3MeHEeHWA HanpsixeHus,
koneGaHui HanpskeHns 1 nvkepa B 0BLLECTBEHHBIX HU3KOBOMNBTHBLIX
cucTeMax aneKkTpocHabxeHns ons obopygoBaHus ¢ HOMWMHaNBHBIM TO-
koM He Bornee 16 A (B ogHOoW dhasze), NoOAKMYaEMOro K CETU ANeKTpo-
nuTaHus 6e3 ocobbIX YCroBUA»

IEC 61000-3-11 IDT OCT IEC 61000-3-11—2022 «3nexkTpoMarHuTHas COBMECTUMOCTb
(BMC). Yactb 3-11. Hopmbl. OrpaHuyeHne U3MeHeHW HanpsxeHus,
konebaHuy HanpsXKeHna 1 dnvkepa B 0BLLECTBEHHbIX HU3KOBOMNBTHbIX
cucTeMax aneKkTpocHabxeHns ons obopysoBaHna ¢ HOMMHaNBHBIM TO-
koM He Bonee 75 A npu cobrnitogeHny ocobbiX YCrOBUA MOOKMHYEHUAR

IEC 61000-3-12 IDT [OCT IEC 61000-3-12—2016 «3nekTpoOMarHMTHas COBMECTUMMOCTb
(BMC). Yactb 3-12. HopMbl. HopMbl rapMOHUYECKMX COCTaBNALLIMX
TOKa, co3gaBaemblx obopydoBaHWEM, MOAKMOYAEMbIM K OOLLECTBEH-
HbIM HU3KOBOMLTHLIM CUCTEMAaM, C BXOAHLIM TOKOM Bonee 16 A, HO He
6onee 75 A B ogHon thaszer

IEC 61000-4-5 IDT OCT IEC 61000-4-5—2017 «3nekTpoMarHuTHas COBMECTUMOCTb
(AMC). YacTb 4-5. MeToabl UCMBITAHWIA U M3MepeHnid. McnelTaHue Ha
YCTOMYMBOCTBL K BbIGPOCY HAMPSKEHWUS »

1) B Poccuiickoit ®enepauun geiticteyet MOCT IEC 60947-1—2017 «Annapatypa pacnpefeneHus 1 ynpaeneHus
HuU3koBomnMbTHagd. YacTte 1. Obuwme npasuna.
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OkoHYaHue mabnuusr JA.1

SO 2859-1:1999

OBo3Ha4YeHUe cCbINOYHOro CreneHs OBbo3Ha4YeHue U HaMMeHoBaHWe COOTBETCTBYHILLEN0 MEXIOCYAapCTBEHHOIO
MEXyHapoAHOro ctaHaapTa COOTBETCTBUA cTaHaapTa
IEC 61140:2016 — + 1)
CISPR 11:2015 — *
* 2)

BETCTBUA CTaHOAPTOB!

* COOTBETCTBYIOLLMIA MEXIOCYOAPCTBEHHbIA CTaHAAPT OTCYTCTBYET. [0 ero MPUHATUS PEKOMEHIYETCH UCMONb30-
BaTb NepeBo Ha PYCCKMIA A3bIK AaHHOTO MeXayHapoaHOro CTaHAapTa.

M pmMmevyaHmne — B HacTosiwen tTabnuue Mcnonb30BaHbl cnegywlline yCcrioBHble 0603Ha4YeHns CTeneHn cooT-

- IDT — ngeHTWYHblE CTaHaapThL;
- MOD — moaudcuumMpoBaHHbIA cTaHaapT.

) B Poccwitickoir denepaumn aeiicteyer FOCT P 58698—2019 (M3K 61140:2016) «3awmta oT nopaxeHns
anekTpu4eckum Tokom. OBLIKMe NONOXEHUA ANSA 3NEKTPOYCTAHOBOK U 3MeKTPO0BopyaOBaHWS».

2) B Poccwiickoii ®depepauvn gencteyer TOCT P MCO 2859-1—2007 «Cratuctmdeckve metogbl. [Mpouenypel
BbIOOPOYHOrO KOHTPOMA NO ansTepHaTUBHOMY NpuaHaky. Yactb 1. [naHbl BeIDOPOYHOrO KOHTPONA MocnegoBaTenbHbIX
napTuii Ha OCHOBE NMPUEMIIEMOr0 YPOBHSA KadyecTeay.
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Bubnuorpadcun

International Electrotechnical Vocabulary (IEV) — Part 151: Electrical and magnetic devices
(MexoyHapoaHbIA 3NeKTPOTEXHUYECKUIA croBapb. YacTte 151. BnekTpuyeckMe U MarHATHbIE
YCTPOWCTBA)

International Elektrotechnical Vocabulary (IEV) — Part 161: Electromagnetic compatibility
(MexnoyHapoaHbIA anekTpoTEXHUYECKMIA cnoeapb. YacTb 161. BnekTpoMarHuTHasi COBMeCTU-
MOCTb)

International Electrotechnical Vocabulary (IEV) — Part 195: Earthing and protection against
electric shock (MexayHapoOHbIA aNeKkTpoTeXHUYECKMA cnoBapb. YacTte 195. 3azemneHune n
3alMTa OT ANEeKTPUYECKOro yaapa)

International Electrotechnical Vocabulary (IEV) — Part 441: Switchgear, controlgear and fuses
(MexxoyHapoOHbIi anekTpoTexHUYecKkuii cnoeapb. Yacte 441. KomMmyTaumuoHHasa annapartypa,
annapartypa ynpasneHus 1 NpefoxpaHuTenm)

International Electrotechnical Vocabulary (IEV) — Part 442: Electrical accessories (MexayHa-
POOHLIN 3MNEKTPOTEXHUYECKNIA cnoBapk. YacTe 442, QnekTpuyeckue akceccyaphbl)

International Electrotechnical Vocabulary (IEV) — Part 826: Electrical installations (MexayHa-
POOHLIN 3MNEKTPOTEXHUYECKNIA cnoBapk. YacTe 826. QnekTpuyeckue yCTaHOBKK)

Environmental testing — Part 2-2: Tests — Test B: Dry heat (McneiTanms Ha Bo3geicTeue
BHeLWHMX dpakTopoB. YacTe 2-2. Mcneitanua. Micneitanve B: Cyxoe Tenno)

Explosive atmospheres — (BapbiBoonacHble cpeapl)

Electrical insulation — Thermal evaluation and designation (3SnekTpuyeckas usonsauus. Knac-
cudpukaumna rno TepMUYecKUM CBOMCTBaM)

Semiconductor converters — General requirements and line commutated converters () (Mpe-
obpaszogateny nonynpoBoAHUKOBbLIE)

Low-voltage fuses — Part 1: General requirements (MpegoxpaHuTenu nnaeBkne HU3KOBOLT-
Hble. YacTb 1. Obwme TpeboBaHus)

Low-voltage electrical installations — Part 1: Fundamental principles, assessment of general
characteristics, definitions (3nekTpoycTaHOBKM HWM3KOBOMLTHLIE. YacTk 1. OCHOBHLIE NONoOXe-
HWA, OLleHKa 0DLLUMX XapaKTepUCTHK, onpegeneHus)

Graphical symbols for use on equipment (padnyeckue obo3HaqveHns, NpuMeHaeMble Ha 0bo-
pygooBaHUK)

Insulation coordination for equipment within low-voltage systems (KoopauHauus wsonauum
ans o6opynoBaHUst HU3KOBOSETHBIX CUCTEM)

Low-voltage switchgear and controlgear — Part 2: Circuit-breakers (Annapatypa pacnpegene-
HWSA W yNpaBneHns HU3KOBOMbTHan. YacTe 2. ABTOMaTUYECKNe BbIKNKYaTenu)

Low-voltage switchgear and controlgear — Part 3: Switches, disconnectors, switch-disconnec-
tors and fuse-combination units (AnnapaTypa pacnpegeneHus 1 ynpasneHus HA3KOBOMNbLTHAS.
YacTe 3. Beiknoyatenu, pasbeavHUTENN, BLIKMIOYaTENN-Da3beaUHUTENN M KOMBUHALMM UX C
npefoxpaHUuTenamn)

Low-voltage switchgear and controlgear — Part 4-2: Contactors and motor-starters — AC
semiconductor motor controllers and starters (AnnapaTtypa pacnpeneneHus U ynpaeneHus
HW3KOBOMLTHad. YacTb 4-2. KoHTakTopbl M NyckaTenu anekTpoasurateneii. [NonynpoBogHUKO-
Bbl€ KOHTPOMNMNEPbL! U NycKaTenu ANg aneKTpoaBuraTeneil nepeMeHHoro Toka)

Methods of measurement of touch current and protective conductor current (MeToabl namepe-
HWUSA TOKA MNPUKOCHOBEHMWS W TOKA 3aLYUTHOMO MPOBOAHMKA)

Electromagnetic compatibility (EMC) — Part 4: Testing and measurement techniques (3nek-
TpOMarHuMTHas COBMeCcTMMOCTb. HacTb 4. MeToabl UCNbITAHUIA U U3MEPEHNIA)

Protection of persons and equipment by enclosures — Probes for verification (3awwuta niogen
n obopynoBaHua, obecrnedneaemas obonodkamu. LLynbl ucneitTatensHele)

Low-voltage switchgear and controlgear assemblies (YcTpoiicTBa KOMNNeKTHbIE HU3KOBOIbT-
Hble pacnpegeneHns 1 ynpaeneHus)

Solid-state relays (Pene TBepgoTencHoe)
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IEC 62477-1:2012 Safety requirements for power electronic converter systems and equipment — Part 1: General
(TpeboBaHus Ge3onacHOCTK K cMucTeMam 1M oBopyooBaHMIO CUIMOBLIX 3MNEKTPOHHLIX Npeobpa-
3oBatenei. Hacte 1. OBwme nonoxeHus)

IEC TR 63054 Low-voltage switchgear and controlgear — Fire risk analysis and risk reduction measures
(AnnapaTypa pacnpefeneHus U ynpasneHus HU3KOBONLTHaA. AHanu3 pUckoB BO3HWKHOBEHUS
noXapa v Mepbl NO CHKEHWIO pUCKa)

IEC TS 63058" Switchgear and controlgear and their assemblies for low voltage — Environmental aspects
(AnnapaTypa pacrnpefeneHus 1 ynpasneHus 1 X KOMAMNeKkTHbIE YCTPONCTBA HU3KOBOIMBTHLIE.
3Konorvyeckve acnekTbl)

IEC TR 63201 Low-voltage switchgear and controlgear — Guidance for the development of embedded soft-
ware (AnnapaTypa pacnpefeneHus U ynpasneHws HW3KOBOMbTHas. PykoBoAcTBO no paspa-
60TKe BCTPOEHHOrO nporpamMmmMHero obecneveHns)

IEC TS 63208 Low-voltage switchgear and controlgear — Security aspects (Annapatypa pacnpegeneHus u
ynpasneHnsa HU3KoBonsTHas. AcrnekTel GesonacHocTy)

IEC 82079-1 Preparation of information for use (instructions for use) of products — Part 1: Principles and
general requirements ([MogroToBka WHOPMaLKUKM MO NPUMEHEHWUIO MPOAYKUAW (MHCTPYKUWIA NO
npumeHeHunto). Yacte 1. MpuHumnel n obwnre TpeboBaHna)

IEC Guide 104—2019 The preparation of safety publications and the use of basic safety publications and group
safety publications (lMogrotoBka nybnukauuii no 6e3onacHOCTU M MCNONb30BaHNE OCHOBOMO-
naratomx v rpynnoBbix nyénukauni no 6ezonacHocTn)

ISO/IEC Guide 51—2014 Safety aspects — Guidelines for their inclusion in standards (AcnekTel 6e3onacHocT. PykoBo-
OsLe yKasaHus no BKIIOYEHWIO X B CTaHOAPTHI)

ISO 3864-2 Graphical symbols — Safety colours and safety signs — Part 2: Design principles for product
safety labels (CumBonel rpadwuyeckue. CurHanbHble UBeTa M 3Haku BesonacHocTu. Yacts 2.
MpWHUMNEI NPOEKTMPOBaHWMA 3TUKETOK Be30NacHOCTM Ha M3Oenusx)

NFPA 70 National Electrical Code (HaunoHanbHbIN 3NeKTPoOTEXHUYECKWIA KOOEKC)

CSAC22.1 Canadian Electrical Code (KaHagckuii anekTpoTeEXHUYECKMIA KoOeKe)

1) B ctaguu noarotosku. CocTosiHMe Ha MoMeHT nybnukauuu: IEC PRVDTS 63058:2020.
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YK 621.316.053:006.354 MKC 29.130.20 IDT
31.180

KntoyesBble CnoBa: KOHTAKTORbLI 3NeKTpoaBuratener nepemMeHHoro Toka, nonynpoBOAHUKOBBIE KOHTPOINEPHI,
yCTpOI?ICTBa nnaeBHOrNo nycka, NCnblTaHKWA
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