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Mpeancnoeue

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

CeeneHus o cTaHgapTe

1 MOOrOTOBNEH AkuuvoHepHbIM o6LiecTBoM «[uanekTpuyeckue kabensHble cuctembl» (AO «OKC»)
Ha ocHoBe cOOCTBEHHOrO NepeBoda Ha PYCCKUIA A3blk aHIMOA3LIYHON BEPCUMW CTaHA4apTa, yKasaHHOro B MyH-
KTE 5

2 BHECEH ®epgepanbHbIM areHTCTBOM MO TEXHUYECKOMY PETrYNMPOBaHUIO U METPONOrK

3 NMPUHAT MexrocyoapcTBeHHLIM COBETOM MO CTaHA4apTu3auuum, MeTponorum u cepTudurkaumm
(npotokon ot 31 mas 2023 r. Ne 162-11)

3a NMPUHATKE NporosiocoBanu:

KpaTtkoe HaumeHoBaHWe CTpaHbl Kopg ctpaHsbl CoKpalgHHOe HauMeHOBaHWe HaLWMOHANLHOro opraHa
no MK (MCO 3166) 004—97 no MK (MCO 3166) 004—97 no craHgapTuaayum
ApmMeHuns AM 3A0 «HauuoHaneHbIM opraH No cTaHgapTU3auuu

v meTponoruny» Pecnybnvku ApmeHus

Kupruanga KG KelpreisctaHgapt
Poccug RU PoccraHgapt
YabekucraH uz Yactangapt

4 lMpukasom denepansHOro areHTCTBa Mo TEXHUYECKOMY PerynMpoBaHuio U MeTponorum oT 12 uwonsa
2023 r. Ne 505-cT mexrocynapcTteeHHbl ctangapt FTOCT IEC 60947-4-2—2023 BeefeH B AeWCTBUE B Kade-
CTBe HaluuoHanbHoro ctaHaapta Poccuiickoin ®enepaunn ¢ 1 niona 2024 r.

5 Hactoawwmi ctaHgapT ugeHtudeH mexgyHapogHomy ctavgapty |IEC 60947-4-2:2020 «Annapary-
pa pacnpegeneHus U ynpaerneHWs HUM3KOBOMNbTHAA. YacTe 4-2. KoHTakTopbl U MyckaTenu anekTpogsurarte-
neu. MNonynpoBOAHWKOBLIE KOHTPOMNMepbl, NyckaTenu U nnaeHble nyckatenu» («Low-voltage switchgear and
controlgear — Part 4-2: Contactors and motor-starters — Semiconductor motor controllers, starters and soft-
starters», IDT).

MexgyHapogHbli ctaHgapT IEC 60947-4-2 paspaboTtan nogkomutetom 121A «HU3KOBONBTHOE KOMMY-
TauMOHHOE U pacnpegenutTensHoe obopynoeaHme» TexHudeckoro komuteta 121 «KommyTaumoHHas annapa-
Typa W annapaTtypa ynpaBrneHus 1 ux cbopku ona HU3KOro HanpsikeHus» MexayHapooHON 3neKTpoTexHuYe-
ckom komuccuu (IEC).

HavmeHOBaHMe HacToAWEro cTaHaapTa M3AMEHEHO OTHOCUTENBHO HAaMMEHOBAHUWA YKA3aHHOTO MeXay-
HapoQHOTro cTaHgapTa ons npueeaeHus B cooteeTcTBue ¢ FOCT P 1.5 (nogpasgen 3.6).

Mpy NpUMMEHeHWM HACTOSILLEero cTaHgapTa pekoMeHayeTca UCNoMNb30BaTh BMECTO CChINMOYHbIX MeXay-
HapodHbIX CTAHOAPTOB COOTBETCTBYIOLLME UM MEXTOCYAapCTBeHHble CTaHAapThl, CBEeAeHUss O KOTOPbIX Npu-
BeOEeHbl B AOMNONMHUTENLHOM NpUunoxeHun OA

6 B3AMEH IOCT IEC 60947-4-2—2017
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HHpopmayus o esedeHuu 8 delicmeue (npekpawjeHuu delcmeus) Hacmosaweao cmaHdapma u uame-
HeHUl K HeMy Ha meppumopuu yKkasaHHbix ebiuie 2ocydapcme nybnukyemcs 8 ykasamensx HauuoHambHbIX
cmaHdapmos, uzdasaemsix 8 amux 2ocydapcmeax, a makxe 6 cemu MiHmepHem Ha calimax coomeemcmey-
OWUX HaUuUOHaIbHbIX 0p2aHoe Mo cmaHdapmu3ayuul.

B cnyyae nepecmMompa, UaMeHeHUs Umu OmMeHbl Hacmosiwea2o cmaHdapma coomeemcemaytowas UH-
gopmayus 6ydem onybnukoeaHa Ha oghuyuanbsHOM UHmepHem-calime MexeocydapcmeeHHO20 cogema o
cmaHOapmu3sayuu, Memponoauu u cepmughukayuu e kamanoee «MexezocydapcmeeHHble crmaHdapmabi»

© IEC, 2020
© OdbopmneHue. ®IBY «MHcTUTYT cTaHgapTuaauuu», 2023

B Poccuiickon ®eaepalmm HAacTOALWMA CTAHAAPT HE MOXKET ObiTh MOMHOCTLIO UMK
o7 YaCcTMYHO BOCMPOM3BEAESH, TUPaXKMPOBaAH M pacnpocTpaHeH B KayecTee ouumansHoro
n3gaHua bes paspelleHua PefepanbHOro areHTCTBa N0 TEXHUYECKOMY PerynupoBaHui

W MEeTponorvm

i
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M E X I OCVYOAUPTC CTUBTETHHUB # C TAHAOAUPT

AMMNAPATYPA PACMNPEOENEHWUA U YNIPABNEHWUA HU3KOBONBTHAA
YacTtb 4-2

KoHTakTOopb! 1 nyckatenu GHBKTPD,D,BMFBTBHEI‘;L
nOﬂyﬂpOBOﬂHHKOBbIe KOHTponnepbl U NycKkatenu gna QHEKTPO,E{BMraTEHEI:I nepemMeHHOro ToKa

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

Oarta BeepeHna — 2024—06—01
C NpaBoOM AOCPOYHOro NPUMEHEeHUA

1 O6nacTb npuMeHeHUs

HacToAawuin ctaHgapT pacnpocTpaHsaeTca Ha NonynpoBOAHUKOBLIE KOHTpoONMepsl Ans nycka asurate-
newn, nyckatenu 1 ycTponcTBa NNaBHOro nycka, KoTopkle MOTyT codepXaTk nocrefosarenbHoe MexaHuyeckoe
nepeknoyarLee yCTPONCTBO, 3MeMEHTbI LWYHTUPOBaHWS, AONONHUTENbHbIE DYHKLMK, TakMe Kak yrnpasense-
MbI MYCK U OCTaHOBKA, MaHEBPUPOBaHWe W ynpasnaemMblil XOf anexkTpoasuratens. [lepedyucneHHble Bbllle
YyCTPOWCTBa NpefHasHadYeHbl 4NA NOAKNYEHUs K Lensam, HOMUHaNbHOe HanpsXeHne KOTOPbIX He NpesbiaeT
1000 B nepemMeHHOro Toka.

Hactoawmin ctaHgapt codepxuT TpeboBaHWsa, OTHOCALUMECH K MOMYyNpOBOAHMKOBEIM KOHTpOIMepam
ANS nycka gBuraTenei n nyckatensM co cpeacTBamu LYHTMPOBaHUs 1 Bes HuX.

HacTosawmin cTaHaapT He pacnpocTpaHsieTcs:

- Ha NonynpoBOAHWKOBbLIE KOHTPOIEpPbl U NycKaTenu anekTpoasuratenen, MCnonb3yemMble s Henpe-
pbiBHOW paboTkl aneKkTpogBMraTenein nepemMeHHoro ToKa npu CKOPOCTSAX, OTAIMYHbBIX OT HOPManbHOW CKOPOCTH
nsuratens’);

- 3MeKTPOMEXaHWYecKue KOHTAKTOpLI U BHELUHWe pene neperpy3ku (cM. IEC 60947-4-1 1);

- YCTPOWCTBA 3alUWTEl OT KOPOTKOrO 3aMblKaHWS, CBA3aHHbIE C MOMYNpPOBOAHUKOBBEIMIW KOHTpONnepamMu
n nyckatensimu anektponsuratenen (cm. IEC 60947-4-1, IEC 60947-2 n IEC 60947-3);

- MONynpoBOAHWKOBbLIE anekTpoannapatbl, B TOM 4YWCre MOofyrnpoBOAHWKOBBIE  KOHTaKTOPbI
(cm. IEC 60947-1:2020, nyHkT 3.4.13), ynpaensawlwue He ABUratenbHbiMKU Harpyakamn (cm. IEC 60947-4-3);

- MOMNynpoBOAHWKOBLIE KOHTPOMMepk! U NycKaTenu anekTpogeuratenen Ans Lenen potopa’);

- perynvpyemsle 3NeKTpUYeckmMe npuBodHele cuctemsl (cm. IEC 61800);

- NMpUMEHeHWe U3aenuin Bo B3pbiBoONacHbIX aTMocdepax (cm. IEC 60079);

- TpeboBaHuMA K NporpaMMHOMYy obecrneqeHuio u mukponporpammam ).

MpumeyaHnue 1 — PyKoBOACTBO MO BCTPOEHHOMY MporpaMMHOMY 0OecnevyeHuo NpuBEOeHO B
IEC/TR 63201 [7];

- acnekTbl knbepbesonacHoctr (cm. IEC TS 63208).

KoHTakTopbl, pene neperpysku 1 anekTpoannapatbl Ans Lenew ynpasneHusi, NpuMeHseMble B KOHTPOM-
nepax 1 nyckaTensx, JOMKHbl COOTBETCTBOBaThL TpeboBaHWAM CTAHAAPTOB Ha KOHKPeTHble nagenus. MNpume-
HAEMblE MeXaHWYECKMEe KOMMYTaLWOHHBIE YCTPOWCTBA OOMKHEI 0TBeYaTh TpeboBaHUsSIM CBOWX CTAHAapTOB Ha
“3genusa, a Takke AOMNOMHUTENBHEIM TpeBOBaHWAM HACTOSALLEro CTaHaapTa.

1) B atom cny4yae M3rotoBvTerb HECET OTBETCTBEHHOCTE 3a obecneyeHue AONONTHUTENBHBIX MEpP BesonacHocTK.

MapaHune ochbuumnansHoe
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Llenbro HacTosWero ctaHgapTa ABnaeTcsl ycTaHoBMeHue:

a) xapaKTepucTWK MOoNynpoOBOAHUKOBBLIX KOHTPOMMEPOB anekTpodsuraTenei, nyckatenein, yCcTpPOWCTB
NNaeBHOro NycKka W CormacoBaHHOMo ¢ HUMW 060pyA0BaHuUs;

b) ycrnoBuid, KOTOPLIM OOMKHbLI COOTBETCTBOBATL MOMYNPOBOAHUKOBLIE KOHTPONNepbl OABUraTenei, ny-
cKaTenu 1 ycTpoicTBa NNaBHOTO Nycka, OTHOCUTENBHO!

- paboTbl U PYHKLMOHUPOBaAHUS B pasnnyHbLIX pabodmx yCrnoBuaX, BKIOYAs pexumsl paboTel ¢ nepe-
rPY3KOM Mo TOKY;

- 3MNeKTPOU30MNALUOHHBIX CBOWCTE;

- cTeneHu 3alnThl, oBecneuyneaeMoll 06ono4YKamm, ecnm NPUMeHUMO;

- KOHCTPYKUMU, B TOM YMCMe MepaM 3alluThbl OT NOPaKeHUs 3NeKTPUYECKUM TOKOM, NMOoXapoonacHoCTU
N MexaHU4ecKoW ONacHoCTH;

C) UCMbITaHWUA, NpeaHasHa4YeHHbLIX AN NoATBepXxaeHUa cobnaeHus BelllenepeyncrieHHbIX YCNoBUid, 1
METOA0B, NPUMEHUMbIX B 3TUX UCTILITAHUSAX;

d) nHdpopMauum, NpefoCcTaBNsSeMOoN ¢ aneKTpoannapaTtamMmm U B TEXHUYECKOWM JOKyMeHTauun naroTo-
BUTENS.

M punMmedvyaHKUe 2 — O6Lwunin TEPMUH «NYyCKaTenb» UCNONb3YyeTCA B HACcToAWeM CTaHOapTe B YacTh aNneMeHTOB
CMINMOBBIX NONYNPOBOAHWKOBBIX KOMMYTaUMOHHBIX 3NEeKTpoannapaTtoe BMeCcTe C yCTpDﬁCTBaMM 3alnThbl OT Neperpys3kun.

2 HopmaTuBHbIe CCLINKK

B HacTosiliem cTaHgapTe MCNofb30BaHbl HOPMATUBHLIE CCHINMKKM HA crieaylowne cTaHaapTsl [ana gatu-
POBaHHbLIX CCbINOK NPUMEHSIOT TONBKO YKa3aHHOe M3[4aHWe CCbINOYMHOrO CTaHaapTa, ANs HEAATUPOBAaHHbIX —
nocrnegHee u3gaHue (BKN4Yas BCe U3MEHEHUS)]:

IEC 60034-1:2017"), Rotating electrical machines — Part 1: Rating and performance (MaluuHbl anek-
Tpuyeckue Bpawawwmnecs. Yactb 1. HoMUHanNbHbIEe 3HAYEHWA NapaMeTPOB M IKCMNyaTauMoHHbIe XapaKTepu-
CTUKK)

IEC 60445, Basic and safety principles for man-machine interface, marking and identification — Identification
of equipment terminals, conductor terminations and conductors (OcHOBHbIE NPUHUMMEI U NpaBuna obecnevyeHns
Be3onacHoCTW ANs UHTepdEeNca «YENOBEK-MALLMHAY, MAapPKUPOBKa U naeHTudukauua. MoeHTndukaums BuIBo-
0B 3MeKkTpoobopyaoBaHWA, OKOHEYHbIX YCTPOMUCTB NPOBOAHWUKOB 1 CAMUX NPOBOAHUKOR)

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
HW3KOBOMLTHAas. YCTAHOBKA WM KPEMMEHWEe Ha HanpaensoLWnX ANEKTPUYECKUX annapaToB B yCTPOWCTBAxX pac-
npegeneHns v ynpasneHus)

IEC 60730-1, Automatic electrical controls — Part 1: General requirements (ABTomaruyeckue snexkTpu-
yeckue ynpasnsioLme yctpoinctea. Yacte 1. O6wme TpeboBaHus)

IEC 60947-1:2020, Low-voltage switchgear and controlgear — Part 1: General rules (Annapatypa pac-
npegeneHns 1 ynpasneHus HW3koBonsTHas. YacTe 1. OBwume npasuna)

IEC 61000-3-2, Electromagnetic compatibility (EMC) — Part 3-2: Limits — Limits for harmonic current
emissions (equipment input current <16 A per phase) [QnekTpomarHutHasa coBmectuMmocTb (AMC). Yacts 3-2.
Hopmbl. Hopmbl aMuccuy rapMoHuYeckoro Toka (obopyaoBaHue ¢ notpebnseMbim Tokom He Gonee 16 A B
ogHow hase)]

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 coBMectumocts (OMC). Hacte 3-3.
Hopmbl. OrpaHmyeHne n3MeHeHnin HanpsikeHus, konebaHnin HanpsxeHus 1 dnukepa B 0BLWECTBEHHbIX HWU3-
KOBOMBLTHBLIX CUCTEMAX anekTpocHabxeHws ansi o6opyaoBaHWsA C HOMUHAMbHLIM TOKOM He Gonee 16 A (B
0aHO# hase), NOAKNI0YAEMOro K CETWU aneKTponuTaHusa 6e3 ocobblx yCnosuii]

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 subiject to conditional connection [BnekTpomarHutHas coBmecTumocTtb (3MC). YacTte 3-11. Hopmbl.

1) 3ameHen Ha IEC 60034-1:2022. OgHako AnA 04HO3HAYHOrO coBnioaeHms TpeboBaHMA HacToALLero ctaHgapTa,
BbIpa)KeHHOTO B OATUPOBAHHOW CCbifKe, PeKOMEeHOYeTCsl MCMOMNb30oBaTh TONbKO AATMPOBAHHYHK CChIMKY Ha YKasaHHbIA
cTaHgaprT.

2
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OrpaHunyeHne M3MeHeHUNn HanpskeHusa, konebaHui HanpsXXeHWs 1 nukepa B 0BLECTBEHHbBIX HU3KOBOMbLT-
HbIX CMCTEMax anekTpocHabxeHusa ana obopygoBaHUA C HOMUMHANMbLHBLIM TOKOM He Bonee 75 A npu cobnwoge-
HUW ONpeferneHHbIX YCIOBUI NOAKNIYEHWS]

IEC 61000-3-12, Electromagnetic compatibility (EMC) — Part 3-12: Limits — Limits for harmonic currents
produced by equipment connected to public low-voltage systems with input current >16 A and <75 A per phase
[OnexkTpomarHutHas coBmecTuMocTe (AMC). Yacte 3-12. Hopmbl. HOopmMbl rapMOHMYECKMX COCTaBMSIOLIMX
TOKa, co3faBaemblx 0DOpyAOBaHWEM, NOOKNIOHAEMbIM K 0OLLEeCTBEHHBIM HU3KOBOSBTHBIM CUCTEMAaM, C BXOZ-
HbIM TOKOM Bonee 16 A, Ho He Bonee 75 A B ogHoW dhase]

IEC 61140:2016, Protection against electric shock — Common aspects for installation and equipment
(3awmTa OT NnopaxeHus anekTpuveckum TokoMm. OBLIMe NONOXKeHNA AN 3MeKTPoyCTaHOBOK U anekTpoobopy-
LOBaHWA)

CISPR 11:2015, Industrial, scientific and medical equipment — Radio-frequency disturbance
characteristics — Limits and methods of measurement (O6opynoBaHne NpoMbIlLNEHHOe, Hay4HO-UCCreno-
BaTENbCKOE M MEOULMHCKOE. XapaKkTepucTukm pagnonomMex. MpegenbHble 3Ha4eHust 1 MeTodbl M3MEpPEHMs)

ISO 2859-1:1999, Sampling procedures for inspection by attributes — Part 1: Sampling schemes
indexed by acceptance quality limit (AQL) for lot-by-lot inspection [[pouenypel BLIGOPOYHOIrO KOHTPONSA NO
KayecTBeHHbIM npuaHakam. YacTe 1. lNnaHbl BEIBOPOYHOrO KOHTPOIS C yYKa3aHUeM MpUeMIeMOro YpoBHS Ka-
yecTBa (AQL) ons nocnegoBaTenbHOrO KOHTPOMNSA NapTuid)

3 TepmuHbI, onpegeneHns, 0603Ha4YeHUA U COKpaLLeHuUs

3.1 TepmuHbl M OnNpegeneHuns

B HacTosLleM cTaHgapTe NpuMeHeHbl TepMuHbl No |IEC 60947-1, a Takke cnedyloline TEPMUHLI C COOT-
BETCTBYIOLLMMK onpeaeneHnsmu.

ISO u IEC BenyT TepMuHONorudeckue 6asbl AaHHbIX, UCNOMb3YeMbIX NMPU CTaHOAPTU3aLUKU U OOCTYMHbIX
no cnegywwuM agpecam:

- nouckosas nnatcgopma ISO goctynHa no agpecy http://www.iso.org/obp;

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

3.1.1 TepMuHBbI 1 onpefeneHUn, KacawLwmecs TUMOB NONYNPOBOAHUKOBLIX KOHTPONMNEPORB U Ny-
cKaTenen anekTpoaBUraTenemn

3.1.1.1 nonynpoBoAHUKOBbLIA KOMMYTaUUOHHLIWA annapart (semiconductor switching device): Kommy-
TaUWMOHHbIA 3reKTpoannapar, NpeaHasHavYeHHbIN ANA BKIKOYEHWUA W/WNKW OTKIMOYEHUS TOKA B SMNEKTPUYECcKOn
Luenu NocpeacTBOM BO3AENCTBUA Ha perynupyemyro NnpoBoAUMOCTb NONYNPOBOAHUKA.

Mpnmevyanue — [aHHoe onpedeneHwe oTnuyaeTtcs ot npuBeaeHHoro B IEC 60050-441:1984, 441-14-03, no-
CKOMBKY NOMNynpOBOAHMKOBEIA KOMMYTAUMOHHbIA 3reKkTpoannapat PaccyiTaH Takke Ha OTKNIOYEHUE TOKa.

[IEC 60947-1:2020, nyHkT 3.4.3]
3.1.1.2 nonynpoBOAHUKOBbLIM KOHTponnep (semiconductor controller): MNonynpoBOAHWKOBBLIAR KOMMY-
TaUWOHHBIN 3aneKkTpoannapar, NpegHa3HavyeHHbIA 45 BbINONHEHNA yHKUMW NycKa Y OTKIMIOYEeHWs dBvraTens.

MpumedaHue 1—TlockonbKy B OTKMNOYEHHOM COCTOSHMM NOMYNPOBOAHWMKOBOIO KOHTPOMNEPA MOryT BO3HUKaTb
OonacHble YPOBHW ToKa yTeuky (cM. 3.1.2.12), BeIBOALI HATPY3KW CHATAKOT MOCTOAHHO HAXOOAWMMWUCA NMog HanpaKeHUeM.

MpumeuvaHnne 2— B uenu, B KOTOPOW TOK (NEPEMEHHBINA UMW UHOW) NPOXOOWT Yepe3 HoMb, 3EKT «HEBKMIO-
YeHWUs» TOKa, CrnefyioLLero Nocne HyneBoro 3Ha4eHnsl, paBHO3HaYeH TOKY OTKMHOYEHWUS.

MpumevaHune 3 — OnpegeneHve NonynpoBOgHWKOBOIO KOMMYTALMOHHOIO 3MekTpoannapara npveedeHo B
IEC 60947-1:2020 (nyHKT 3.4.3).

MpumeyvaHue 4—NonynpoBOOHWKOBBIN KOHTPOMNEP MOXET BbITh OCHALLEH BHYTPEHHUMU 3NeKTpOMEXaHye-
CKMMMW KOMMYTaLMOHHBIMKW YCTPOWCTBAMK, BKMOYEHHBIMU B 00X04 MNK NOCNE[0BaTENBHO C NOMYNPOBOGHUKOM MO YCMO-
TPEHWIO N3rOTOBMTENS.

3.1.1.3 nonynpoBOAHUKOBLIN KOHTpONNep anekTrpoaBurarens (semiconductor motor controller): MNo-
NyNpoBOAHWKOBbLIWM KOHTPOMNIEP, KOTOPbIA obecnevnBaeTt chyHKL WK MycKa AN 3NeKTPoABUraTens nepeMeHHo-
ro Toka U3 OTKIMHYEHHOIo COCTOSAHUSA.

MpumedaHue 1— [aHHOE YCTPOWCTBO MOXET NpedyCcMaTpUBaTh BO3MOXHOCTE NMPUMeHeHUs nioboro metoda
nycKa, yKasaHHOr0 M3roToBUTENeM, OYHKLUM YNpaBIeHns, KOTopble MOTYT UMETh NBYH KOMBUHALMIO MaHeBPUPOBaHMS,
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KOHTPONMPYEMOro yCKOpeHusl, paboTbl UMW yNpaBnsemMoro 3aMmefneHus ABuratens nepeMeHHoro Toka. Takke OHO crno-
cobHo obecneunte cocTonHWe «nonHoro BknwdeHua» (FULL-ON).
MpumeyvyaHue 2— CMm. pucyHok 1.

3.1.1.4 nonynpoBOAHMKOBLIN KOHTPOMNMep 3nekTpoaBuratena npamMoro aencteuA [direct-on-line
semiconductor motor controller (DOL)]: MonynpoBOAHWKOBLIW KOHTPOMNMEpP 3MNeKTpoLBUratens, B KOTOPOM
hyHKUMA Nycka orpaHndeHa meTofom nycka 6e3 NMHerHOro YCKOpeHWs, a JononHuTenbHas OyHKLMS ynpas-
TNEeHUs OrpaHMyYnBaETCs TONbKO COCTOAHUEM NonHoro BkrodeHus (FULL-ON).

MpumeyaHmne 1 — [JaHHoe yCTPOWCTBO MMEET KOPOTKOE KOHTPONWPYEMOE BPEMSI Pa3roHa B HECKOMbKO LiM-
KNOB, YTO OrpaHNYMBaET TOK BKNIOYEHWA ABUraTENA A0 YPOBHSA, ykasaHHoro B Tabnuue 9.
Mpumevyanne 2— Cm. pucyHok 1.

3.1.1.5 nonynpoBoOHWKOBbLIA NycKaTenb 3nekTpoaBuratensa (YCTPOWCTBO MNMaBHOroO nycka)
(semiconductor motor-starter, soft-starte): MonynpoBogHUKOBbLIA KOHTPONNEP 3MEeKTPOABUraTeENsA C Haanexa-
Lien 3alMTOoM OT Neperpy3kuy, B BUAE 3aKOHYEHHOro anekTpoannapara.

MpumMmedaHne — TepMUH «YCTPOUCTBO MMABHOTO MyCKa» WCMOMbL3YIOT, Kak NpaBuno, Ans o6oaHaveHus nony-
MPOBOAHMKOBOTO KOHTPOSINepa aMeKTPOABUraTens ¢ 3almToin OT Neperpysku unv 6es Hee, HO B HACTOALLEM cTaHdapTe
noJ yCTPOMCTBOM MIABHOIO MyCcKa NOHUMAHT TWUM MYCKATENs, KOTOPLIN N0 ONpeaeneHnio BKIYaeT 3aLuTy OT Neperpysku.

3.1.1.6 nonynpoBOAHUKOBbLINA MycKaTenb 3NeKTpoABUraTens npAMoro nogknw4eHus (direct-on-
line semiconductor motor-starter, DOL semiconductor motor-starter): MNonynpoBogHWKOBEIA KOHTPOMMAEp anek-
TpoABMraTerns NPAMoro NOAKMNIYEeHUs C 3allMTON OT NeperpysKkun, B BUAE 3aKOHYEHHOro anekTpoannapara.
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OnekTpoannapart dyHKUMOHanbLHaA cxema npubopa
MonynpoBOgHUKOBBINA .
yrposoa L MonynpoBOAHUKOBLINA KOHTpONnep i
KOHTpoOnnep _—
3neKTpoaBMraTens
anekTpodBWraTens
MonynpoBOAHWKOBbIRA L [MonynpoBOAHWKOBLIA 3awmTta T
nyckartenbs e KOHTpOnnep nsurarens
anekTpoaBWraTens anekTpoaBUraTens OT Neperpy3ku
MonynpoBOAHWKOBIIA
KOHTpONnnep
unu nyckarens MocnepoBatensHO MonynpoBOAHWKOBLIN
anekTpoaBuUraTens L NOAKMOYEHHOe KOHTponnep T
C nocnefoBarernbsHbIM KOMMYTaLMOHHOE WK nycxaTtenb
MEXaHU4ECKUM YCTPOMCTBO anexkTpoaswraTens
KOMMYTaUWOHHbBIM
YCTPOWCTBOM
MapannensHo
noaKmnYeHHoe
LYHTMPOBaHHLINA KGMMYTaLIMOHHOS
MOMNYNpPOBOAHUKOBLINA YCTPOMCTBO
KOHTponnep L T
ANEKTPOABNFATENR MonynpoBoAHUKOBLINA
KOHTpOnnep
Unu1 nyckaTesnb
MapannensHo
NoAKNYeHHoe
LLyHTMPOBaHHBI HalikyTal pokice
MOMyNPOBOAHWKORIN YCTPONCTRO
nyckarens
3neKkTpoasuratena L MonynpoBOAHMKOBbI 3awmTa T
KOHTponnep aswratens —_—
Wnu nyckarens OT neperpysku

L — n1TaHwne oT CeTU CUNOBOW Lenu; T — TUPUCTOPHLIW BbIXOM CUMOBOW Lienu

PucyHok 1 — lMNonynpoBOOHUKOBLIE YCTPOWCTBA YNpaBIeHus anekTpoasuratenamm

3.1.2 TepMWHbI M onpegeneHnA, Kacarowmuecsa NonynpoBOAHUKOBbLIX KOHTPOMEpPoB U nyckaTe-
nen anekTpoaBuratenen

3.1.2.1 pbyHKUMA orpaHuHeHua Toka (current-limit function): CnocobHoOCTL KOHTpONNepa orpaHMYnBaThb
TOK ABUraTens 4o 3a4aHHOro 3Ha4YeHus.

M puMmedvyaHune — Hanwuuune ,anHOl?I beHKLI'VIVI He o3Ha4aeT Hanu4yue cnocobHocTH orpaHu4eHna MrHoOBeHHOro
TOKa B YCNOBUAX KOPOTKOIO 3aMbIKaHWA.

3.1.2.2 maHeBpupoBaHue (manoeuvre): JTiobas npegHaMepeHHas onepauns, Bbi3biBaloWas N3meHe-
HWe 3HaYeHUs ToKa, KoTopasi MOXeT BblTb OXxapakTepu3oBaHa W ynpaensema (Hanpumep, UMMYMbCHBIA pe-
KUM, TOPMOXKEHUE).

Mpnmevanue 1 — lNyck aBnaetcs oba3aTenbHOW onepauueid MaHeBpUPOBaHUA, KOTOpas paccMaTpuBaeTcs
OTAEMNBHO.

MpumeyaHune 2— Onepaunn TOPMOXKEHUS, BbINOHAEMbIE NMOMYNPOBOAHUKOBBIM KOHTPONNEPOM UMK Nyckarte-
nem ABUraTens, CHATalTCA MaHeBPMPOBaHMEM B paMKax HacTOALLEero ctaHgapTa.
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3.1.2.3 ynpaBnaemoe yckopeHue (controlled acceleration): YnpaesneHue paboton gBuratens ¢ ogHO-
BPEMEHHbIM YBENUYeHWeM CKOPOCTW ABUraTtens npu Bo30encTBMK Ha SreKTponuTaHne asuratens.

3.1.2.4 ynpaBnaemoe 3ameaneHue (controlled deceleration): YnpaeneHue paboTtoi gBuratens ¢ ogHo-
BPEeMEHHLIM CHUXEHWEM CKOPOCTU ABUraTens npu BO3AerWCTBUM Ha 3MNeKTponuTaHue ABuratens.

3.1.2.5 ynpaBnsiemblit xog (controlled running): YnpaeneHue paboton ABuratensi npu BO34ENCTBMM Ha
ero anekTponuTaHne ¢ OAHOBPEMEHHbIM XOO0M [ABWUraTens npyu HOpManbHOW CKOPOCTU (HanpuMep, 3Hepro-
cbepexeHue).

3.1.2.6 oxnMpaembii TOK B Len YCTPONCTBA, KOMMYTaLMOHHOIO YCTPOWCTBA UMK NNaBKoro npe-
JoxpaHuTens [prospective current (of a circuit and with respect to a switching device or a fuse)]: Tok KOTOpbIiA
OyoeT npoTekaTb B Lienu, ecnu Kaxabiv NOMc KOMMYTaLMOHHOIO yCTPOMCTBA UMK NAaBKOro NpeaoxpaHuTens
3aMeHUTb NPOBOAHUKOM C HE3HAYUTENbHbLIM MOMHLIM CONPOTUBIIEHUEM.

I pupMmeHaHne — MBTD,E[, VICI'IDJ'Ib3yEMbIl71 AnA OUeHKW U Bbipa)XeHWA OXnOoaemMoro TokKa, yKasbiBaloT B COOT-
BETCTBYOLLEM CTaHOapTe Ha I{OMMyTaLI,VIOHHblI?I aneKTpoannapar.

[IEC 60947-1:2020, nyHkT 3.7.5]

3.1.2.7 oxmpaembli TOK 3abnokuposaHHoro potopa /| gp [prospective locked rotor current (/ gp)l:
OxmMaaemblil TOK, KOTOpbIA Dy4eT NnpoTekaTtb Npu Nogade HoOMWHAaNLHOTO HanpsKeHus Ha ABuraTtens ¢ 3abno-
KWPOBaHHbLIM POTOPOM.

MpumedvaHne — McnbiTaTenbHbiN TOK /| pp ANA paboTOCNoCOGHOCTM NpK Neperpyskax npueedeH B Tadnuue 9.

3.1.2.8 BknoyeHHoe cocTtosHue (ON-state): CocTosaHue KOHTponnepa, Npyu KOTOPOM TOK NPOBOLAWMO-
CTW MOXET NPOTeKaTb Yepes3 ero OCHOBHYIO Lienkb.

3.1.2.9 nonHoe BknK4YeHue (coctoaHue KoHTponnepa) [FULL-ON (state of controllers)]: CocTtosHue
KOHTpOnnepa, Nnpy KOTOPOM ynpasnawLme dyHKUNM HacTpoeHbl Ha obecnevyeHre nogaqvn HoOpManbHOro Nos-
HOTO HanpsXKeHWs Ha Harpysky.

3.1.2.10 MMHMMaNbLHLIA TOK Harpy3ku (minimum load current): MUHUManbHbIA paboynii TOK B CUITOBOK
uenu, HeobxoauMbIM ANA KOPPEKTHOW paboTkl KOHTPONNepa BO BKIHYEHHOM COCTOAHWM.

M pumMmevyaHmne — MwuHMManbHbIA TOK Harpys3kn yKa3blBalOT B Ka4ecTBe ,EleI;'ICTByI-OLLI,EFO 3Ha4YeHuA.

3.1.2.11 otkn4eHHoe cocTosAHue (OFF-state): CocTtosaHue koHTponnepa, Npyu KOTOPOM He NogaeTcs
yNpaensoLwmMin cMrHan 1 B CUNOBOKM LienK He NpoTeKaeT TOK, NPeBbIWakLKit TOK OTKITHYEHHOIO COCTOSIHUA.

3.1.2.12 TOK yTeuku B OTKNO4YeHHOM cocTosHum I, [OFF-state leakage current (/; )]: Tok, KoTopbii npo-
TeKaeT Yepes CUMOBYIO Lienb KOHTponnepa B OTKMIYEHHOM COCTOSHUU.

3.1.2.13 onepupoBaHue (koHTponnepa) [operation (of a controller)]: MNMepexoa 13 BKMIOYEHHOrO B OT-
KITHOHEHHOE COCTOsAHWE UNK HaobopoT.

3.1.2.14 uukn onepupoBaHuA (KoHTponnepa) [operating cycle (of a controller)]: NMocnegoBaTensHOCTL
onepauun cpabartbiBaHWs (KOHTponnepa) ¢ NnepexoaoM M3 OAHOro COCTOSHWA B Apyroe v obpaTHo B nepBoe
COCTOSIHUE.

MpumevyaHunme — T[locnegoraTenbHOCTE ONepaunii, He 0bpasyoLWUX LKMKI, HA3LIBAETCA CepUEn onepaLumi.

3.1.2.15 paboTtocnocobHocThk (operational capability): B 3agaHHbIX ycrnoBusax cnocoBHOCTE BbINONMHATL
CepUro LIMKNOB onepupoBaHnsa Bes oTKasos..

3.1.2.16 xapakTepMcTMKa ToKa neperpy3ku (overload current profile): Bpemsa-TokoBas koopguHara,
onpegenswLLas TpeboBaHWs K pacnonoXeHUo BblASPKMBAEMbIX TOKOB NEPEerpy3kn B TeHeHNe onpeaerneHHo-
ro nepuoga BpemMeHu.

MpumeyvyaHne — Cm. 5352

3.1.2.17 HoMMHanbHbIN NapameTp (rating index): HdopmMaLus o HOMUHanNe, opraHM30BaHHasA B Npes-
nucaHHoM copmate, 06beaMHAKLWAA HOMUHATBHBIA paboYni TOK U COOTBETCTBYIOLLYH KaTeropuo NpuMeHe-
HWS, XapaKTEPUCTUKY TOKa NEPErpy3kn U Nepuos Harpy3ku Unu BpeMsl OTKITHYEHNS.

Mpumeuvyannme — Cwm. 6.1, nepeuncneHue e).

3.1.2.18 onepauusa pacuenneHUs KOHTponmepa WNu nyckatena aswuratensa (tripping operation of
a controller or starter): Onepauus nepexoda v NogaepXaHwWs OTKIIHYEHHOro COCTOSAHMA (MM PasoMKHYTOe
COCTOSIHWE B Clly4ae nocrnefoBaTenbHO BKIKYEHHOro MexaHU4eckoro KOMMYTaL/MOHHOro afnekTpoannapara),
WHULMMPOBAHHAs YNpaBmnsoLWLMM CUTHANom.

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 10/98
CrpanHuua ookymeHTa - https://GostExpert.ru/gost/gost-60947-4-2-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67182
https://gostexpert.ru/gost/gost-60947-4-2-2023?utm_source=pdf&utm_medium=67182&utm_term=page

FOCT IEC 60947-4-2—2023

3.1.2.19 pene vwnu pacuenuTernb Neperpy3ku, YyBcTBUTENbHbIe K 06pbIBY [BbinageHuto] casbl
(phase loss sensitive overload relay or release): MHoronontcHoe pene Unu pacuenuTens Neperpysku, cpa-
fOaTbIBalOLLME B CyYae Neperpysku, a Takke B cnydae BbinageHWs ¢asbl B COOTBETCTBUM C 3a4aHHLIMUK Tpe-
BoBaHUaAMMU.

3.1.2.20 pene unu pacuenutens MMHUMansHoro Toka (under-current relay or release): iameputens-
HOe pene Mnu pacuenuTens, cpabaTbiBaolliMe aBToOMaTMYecky Npu nageHruy NpoTeKalero Yyepea HUX Toka
HWXE YCTAHOBMEHHOMO 3HA4YEeHUA.

3.1.2.21 pene unu pacuenMtenb MMHUManbHOro HanpsikeHMa (under-voltage relay or release): W3-
MepuTenbHOe pene unu pacuenuTens, cpabaTtbiBalolMe aBTOMaTMYECKM NPU NageHWM NogaBaemMoro Ha HUX
HanNpsKeHUs HUXKEe YCTaHOBMNEHHOrO 3Ha4YeHM .

3.1.2.22 aneKTpOHHOE perne neperpyskn, YyBCTBUTENLHOE K ONPOKUALIBaHUIO poTopa ABUraTtens
(stall sensitive electronic overload relay): OnekTpoHHoe pene neperpysku, kotopoe cpabaTbiBaeT, ecnum ToK
He CHW3UICH HWXKe 3aJaHHOro 3Ha4YeHusa B TeHeHWe 3aJaHHOro nepuoga BpemMeHu npu nycke unv ecnu pene
nony4YaeTt BXOLHOW curHan ob oTcyTCTBUM BpaLLeHUs ABuraTtessi nocne 3agaHHoro nepuoaa BpeEMeHW B COOT-
BETCTBUU C YCTAHOBINEHHbLIMW TpebGOBaHUSMM.

MprumedyaHue — OnpokuabiBaHWe o3Ha4aeT BNOKMPOBKY poTopa Npu MycKe.

3.1.2.23 3nekTpoHHOEe pene neperpy3ky, YyBCTBUTENbLHOE K TOPMOXEHWK poTopa OBWratens
(pene ynopa) (jam sensitive electronic overload relay): OnekTpoHHoe pene neperpysku, kotopoe cpabaTsiBa-
eT Npu neperpyske, a Takke Npu NOBbILLEHUX TOKA CBbILLE 3a1aHHOro 3Ha4YeHUs B Te4eHue 3a4aHHOoro nepuo-
Ja BpemeHu npu paboTe ABuratens B COOTBETCTBUK C TpeboBaHMAMMN.

n punMedvyaHune — TDPMO)KEHVIE‘ — 3TO 3Ha4YUTENbHAaA Neperpy3ka, BO3HUKLWIAA nocrne 3aBepleHna nycka, npu
KOTDpOGI TOK JOCTUraeT 3Ha4eHWA ToKa 3aTOPMOXXeHHOro potopa ynpaendaeMoro anekTpoasmraTend.

3.1.2.24 Bpema TopmoxkeHus (inhibit time): Mepuog 3agepXku BpEMEHUW, B TEYEHWE KOTOPOTO (OYHKLINS
pasMblKaHWA pene NPOUCX0AWT C 3a4epPKKOM (MOXeT perynupoBartbes).

3.1.2.25 Bpema BkntoveHua (ON-time): lNepron BpemeHu, B TeHEHWE KOTOPOTO KOHTPOMNMEp HaxoauTcs
nog Harpyakomn.

MpumeuvaHne — Cm. npumep Ha pucyHke F.1.

3.1.2.26 Bpems otknwoyeHus (OFF-time): Nepuon BpemMeHu, B TEHEHWE KOTOPOro KOHTPONEp HaxoguT-
Cs1 HE MOop, Harpy3Kon.

MpumeyaHune — Cm. npumep Ha pucyHke F.1.

3.1.2.27 wyHTUpPOBaHHbLIA MOMYNPOBOAHWKOBLIA KOHTponnep [nyckaTenk] anekTpogBWratensi
(bypassed semiconductor motor controller, bypassed semiconductor motor-starter): 3nekTpoannapar, B Ko-
TOPOM KOHTaKTbl CUMOBOW LienW MeXaHM4eCcKoro KOMMYTALNOHHOIO YCTPOWCTBA COeAWHEHbI napanmnerbHo ¢
KOHTakTaMu CMIIOBOW Lieny nonynpoBOAHVMKOBOIO KOMMYTaLMOHHOIO YCTPOWCTBA, U B KOTOPOM paboyne op-
raHbl ynpasrneHus ABYX KOMMYTaUMOHHbIX YCTPOWUCTB CKOOPANHNMPOBAaHbI, UCMbITAHbI U OLEHEHbI Kak eauHbIN
anekTpoannapart.

MpumedvyaHne — Cm.cTpokn 4 n 5 pucyHka 1.

3.1.2.28 onepauusa «CO» (CO operation): PaaMmbikaHue Lienu yCTPOWCTBOM AN 3aLUThl OT KOPOTKOro
3ameikaHua (Y3K3) B pesynstate 3aMbikaHus Lenu UCnbITYeMbIM 3NeKTpoannapaTom.

3.1.2.29 onepauma «O» (O operation): Paambikanue uenun npu nomowmn Y3K3 B pesynstate 3aMblKaHns
Lenu Ha NCMbITYEMbIA 3reKkTpoannapar, KOTOPbIA HAaXoOUTCs B 3aMKHYTOM MOJTOXEHWM.

3.1.2.30 MowWwHOCTbL NONYNPOBOAHUKOBOTO KOHTpoONnepa anekrpoasuratena (semiconductor motor
controller power losses): MolWHoCTL, NoTpebnaemas NonynpoBOAHUKOBLIM KOHTPONNEPOM WNKU NyckaTenem
3MNEeKTPOABUraTens B COCTOSIHMM NMOMHOMO BKMHYEHUS MPY MAaKCUMaNbHOW HOMUHAMBHON MOLLHOCTMU.

3.1.2.31 ranbBaHW4eckas pa3Bsazka (galvanic separation): lNpegoTepalleHe 3neKTpUYecKoro coeau-
HEHWSA MeXay OBYMS NEKTPUYECKUMM LensiMn, npegHasHavyeHHbIMKU Ans 0OMeHa MOLLHOCTbIO anekTponuTa-
HWS W/UNK CUTHAaMNOoB.

MpumeyaHue — [anbBaHMYeckas pasBazka moxeT obecneumBaTtbes, HanpyuMep, pasgenuTenbHbeIM TpaHc-
dopmMaToOpOM WK ONTUHECKON Napon.

[IEC 60050-151:2001 [151-12-26]
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3.1.3 TepmuMHbI M oNpeAeneHUnA, OTHOCALLMECA K acnekTam 6e3onacHoOCTH

3.1.3.1 HeHOpManbHbIe yCcNOBUA 3KcnnyaTtauuu (abnormal operating condition): Pabo4ee coctosiHue,
He ABNSOLWEeecs HopManbHbIM paboyuM COCTOSHMEM, a TaKkke He ABNAKLWeecs YCNoBUAMU eAUHUYHON HEWC-
NpaBHOCTW CamMoro anekTpoannaparta.

MpumevyaHue 1 — AHomaneHoe paboyee COCTOSIHUE — BPEMEHHOE COCTOsIHME, KOTOpoe MOXeT OblTb 06-
YCINOBMeHo 0bopynoBaHUEM UMK YEMOBEKOM M MOXET NPUBOLMUTL K BEIXOQY W3 CTPOA KOMIMOHEHTA, areKkTpoannapara un
ycTponcTea BesonacHocTy.

MpumeyaHue 2— [aHHoe onpedeneHne UCMonb3yeTcs B KOHTEKCTE aHann3a pUcKoB 0TKa3a KOMMOHEHTOB.

3.1.3.2 poctynHasa 4YacTb (accessible part): YacTb, KOTOPOI MOXHO KOCHYTbCSt MOCPEACTBOM CTaHOapT-
HOro MCMbITaTENbHOMO NanbLa.

[I[EC 60050-442:1998-11, cTtaTtbsa 442-01-15]

3.1.3.3 onacHaa TokoBeayuwana 4acTtb (hazardous-live-part): TokoBegyuias 4yacTb, kKoTOpas Npu onpe-
OEeNeHHbIX YCNOBUAX MOXET BbI3BaTb CYLLECTBEHHOE NOpPaXeHWe 3NeKTPUYECKUM TOKOM.

[IEC 60050-195:1998-08"), ctatba 195-06-05]

3.1.3.4 NCTOYHMK C OrpaHNYeHHOM MoWHOCTLHIO (limited energy source): cToYHKMK, paspaboTaHHbIN
W 3alMLLEHHbIA Takum o6pa3om, YTOObl M B HOpMarbHbIX YCMOBUSAX, U B YCIIOBUSX OQHOKPaTHOrO KOPOTKOMO
3aMbIKaHUA TOK, KOTOPbIA MOXET NpoTeKaTb, He NPeaCcTaBnan ONacHOCTU B YAacTW BO3HWKHOBEHWUA Noxapa.

3.1.3.5 zawuTHOEe conpoTuBneHue (protective impedance): ConpoTvBneHue, BKIIOYEHHOE MEeXOy
OMNacHbIMW YacTAMMW NOA HANPSKEHWEM W OOCTYMHbIMWA TOKONPOBOOALLMMM YACTAMU, C TAKUM 3HAYEHMEM, YTO
TOK MPY HOpMaribHbIX YCIIOBUSIX IKCMAyaTaLumn U Npu BepOATHOM KOPOTKOM 3aMblKaHWW orpaHnymnBaeTca tes-
OnacHbIM 3Ha4YeHWeMm, Mpu 3TOM AneKTpoannapar MMEeeT KOHCTPYKUMIO, CoXpaHawwy ero pabotocnocob-
HOCTb B TEYEHWE BCero cpoka cryxosbl.

[IEC 62477-1:2012, nyHKT 3.42]

3.1.3.6 BO3MOXHOE MNpefckalyemoe HenpaBuNnbHOE Wcnonb3oBaHue (reasonably foreseeable
misuse): Micnonb3oBaHWe NpoayKTa Unn CUCTEMbI HEe NpeaHAa3Ha4YeHHbIM NOCTaBLLMKOM 06pa3oM, BO3MOXKHO,
BCIeACTBME Merko npegckasyeMoro nosefdeHus YernoBeka.

[PykoeogcTeo ISO/IEC 51:2014, nyHkT 3.7]

3.1.3.7 cocTofiHME eAMHUYHOM HeucnpaBHOCTH (single fault condition): CocTosHWe, Npy KOTOPOM MMEET
MEeCTO HEWCMNPABHOCTb OAHOM 3aLUMThI (HO HE YCUINEHHON 3aLLWThl) UMW OOHOTO KOMMOHEHTA WUINK YCTPONCTBA.

MMpumeyvyanume 1 — Ecnu cocTosHWe egUHUYHON HEMCMPABHOCTUA NPUBOOUT K OOHOMY KN Gonee Opyrux co-
CTOAIHUIA HEMCNPAaBHOCTK, BCE OHW CYUTAKOTCH COCTOAHMEM €0UHWNYHOW HEMCMPaBHOCTH.
MpumeyvaHue 2— YcuneHHas 3awuta onpefdeneHa B IEC 60050-903:2013, ctatbda 903-02-08.

[PykoeopacTteo IEC 104:2019-07, nyHKT 3.8]

3.1.4 AncpaBUTHBLIN YKa3aTenb TEPMUHOB

B
BKIMHOYEHHOE COCTOAHUE ON-state 3.1.2.8
BO3MOXHOE MnpejcKkasyemMoe HenpaBunsHOe Ucronb3oBaHne  reasonably foreseeable misuse 3.1.3.6
Bpems BKIIOYEHUs ON-time 3:1:2.25
BpeMs OTKIoYeHUs OFF-time 3.1:2.26
BpeMsi TOPMOXKEHNS inhibit time 3.1.2.24
r
ransBaHWYyeckasn pa3Baska galvanic separation 3.1.2.27
a
OOCTYMHasA 4acTb accessible part 3:1:3.2
3
3alUMTHOE CONPOTUBMNEHME protective impedance 3:1:3.5

1) 3ameHeH Ha IEC 60050-195:2021. OaHako Ans ofHO3HaYHOro cobnoaeHns TpeGoBaHUA HACTOSLLEro cTaHaap-
Ta, BbIPAXXEHHOTO B AATUPOBAHHOM CChINKE, PEKOMEHOYETCS MCNONb30BaTh TONLKO YKasaHHOEe B 3TOW CChINKe U3faHue.
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MWHUMATbHBIA TOK Harpyskum

MOLLHOCTb NONynpoBOOHMKOBOro KOHTponnepa
anekTpoaeuraTend

H
HeHOpPMarkbHbIe YCMNOoBKA aKcnnyaTalum
HOMMHArbHbIA NapameTp

o
OXuaaemblii TOK 3aBMnoKMPOBAHHOMO poTopa /| pp

OXMOaeMbI TOK B LEenu yCTpDﬁCTBa KOMMYTaUuWMOHHOTO
yCTpOﬁCTBa N NNaeBKoro npenoxpaHuTens

onacHadA ToKkoBeayuwas 4acTb

onepaumna pacuenneHra KOHTponnepa mnn nyckarend
aBuratens

onepauns «CO»
onepauuga «O»
onepupoBaHue (KOHTponnepa)
OTKMOYEHHOE COCTOAHUE

rn
MOMHOEe BKMHYEHWE (COCTOAHWE KOHTpONnepa)
MONynpoBOOHUKOBLIN KOMMYTALMOHHLIN annapat
MonyrnpoBOAHUKOBLIA KOHTPONNep
NOMynpoOBOOHWKOBLIN KOHTPONNEP 3NeKTpoABUraTensa

I'IOJ'IyI'IpOBO,D,HMKOBbIF‘l KOHTpONnep anekrpoaBuratena
npamoro OencTBus

NonynpoBOAHUKOBLIA NycKaTenb aNeKTpoaBUraTens
(YyCTpOMCTBO NNaBHOro nycka)

I'IOJ'IyI'IpOBO,EI,HMKOBbII‘/'I nycKaTenb anekTpoasuraTend
npAMOro nNoaKnr4vyeHmna

P
paboTocnocoBHOCTL

pene unv pacLennTenbs MUHUMANbHOTO HanpsXeHus
pene unu pacuenuTens MUHUMansHoOro Toka

pene unu pacuenuTent Neperpyaku, YyBCTBUTENbHLIE
K 00OpbIBY [BbiNageHuo] hasbl

C

COCTOSIHWE eMHWYHON HEUCMPaBHOCTH
T

TOK YTEHKWN B OTKMHOYEHHOM COCTOSIHIM |
Y

ynpaensemMoe 3aMeaneHue

yNpaensieMoe yckopeHue

ynpaensemMbli Xof
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limited energy source

manoeuvre

minimum load current

semiconductor motor controller power losses

abnormal operating condition

rating index

prospective locked rotor current (/, pp)

prospective current (of a circuit and with
respect to a switching device or a fuse)

hazardous-live-part
tripping operation of a controller or starter

CO operation

O operation

operation (of a controller)
OFF-state

FULL-ON (state of controllers)
semiconductor switching device
semiconductor controller

semiconductor motor controller

direct-on-line semiconductor motor controller
(DOL)

semiconductor motor-starter, soft-starte

direct-on-line semiconductor motor-starter,
DOL semiconductor motor-starter

operational capability
under-voltage relay or release
under-current relay or release

phase loss sensitive overload relay or
release

single fault condition
OFF-state leakage current (/)
controlled deceleration

controlled acceleration

controlled running
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3.1.3.4

3.1.2.2
3.1.2.10

3.1.2.30

3.1.3.1
3A.2A7

3:N2.7

3.1.2.6

3.1.3.3

3.1.2.18

3.1.2.28
3.1.2.29
3.1.2.13
3.1.2.11

3.1.2.9
3114
3:1:1.2
3.1.1.3

3.1.1.4

3.1.1.5

3.1.1.6

3.1.2.15

3:1.:2.21
3.1.2.20

3.1.2.19

3.1.3.7

3.1.2.12

3.1.2.4

3.1.2.3
3.1.25
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hyHKUMA orpaHuy4eHns Toka current-limit function 3.1.2.1
XapakTepucTUKa ToKa Neperpysku overload current profile 31216
LIMKI ONepupoBaHuA (KoHTponnepa) operating cycle (of a controller) 3.1.2.14
LIYHTUPOBaHHBIA NOMYNPOBOAHWUKOBLIA KOHTpOnnep bypassed semiconductor motor controller 31297
[nyckaTene] anekTpoasuratens bypassed semiconductor motor-starter T
3NeKTPOHHOEe pere neperpysku, YyBCTBUTENbHOE i ;
p P perpy y stall sensitive electronic overload relay 3:1.2.22
K OMpoknAbIBaHWIO poTopa ABUraTens
anNeKTPOHHOE pere neperpysku, YyBCTBUTENBHOE ; o ;
p P PRy y jam sensitive electronic overload relay 3.1.2.23
K TOPMOX€HWI0 poTopa ABuratens (pene ynopa)
3.2 O603Ha4YeHMA U COKpaLLEeHUA
B HacToswWweM cTaHgapTe NpUMeHeHbl criegytoline 0603Ha4YeHns U CoKpaLueHus:
Qfinsnadanma Onpepenexue Ccblinka Ha
1 COKpaLleHus pen
Af KOHeYHan TeMNepaTypa OKpyKalowen cpedbl 9.3.3.34
Cs KOHe4Has TemrepaTypa Kopnyca 9.3.3.34
le TOK BKMIOYEHWS U OTKIOYEHNS Tabnuua 11
le HOMMWHaMbHLIA pabounii Tok 5.3.23
I TOK YTEYKM nocre BroKMPOoBKN M UCMbITAHWUA HA KOMMYTAaLMOHHYO CNOCOBHOCTL 9.3.3.6.4
Lot Ha4anbHbIA TOK UCMbITAHUA 9.3.3.6.3
lrp OXMOaeMblil TOK 3abnoKMpoBaHHOro poTtopa 3020
lg TOK yTeYkn nepeq GnokMpoBaHWEM W MCMbITAHMEM Ha KOMMYTaLWOHHYO cnocoBHOCTb 9.3.3.64
m MaKcUMarnbHbIA TOK NPY OTKMHOYEHHOM COCTOAHUU; 5.3.2.5
J'q MaKcyMarbHbIA YCNOBHBIA UCMNbITATENBHBIA TOK KOPOTKOrO 3amblkaHuaA 9.3.4.3.2
him yCcTaBKa ToKa Ana PyHKUMW orpaHuyeHns Toka 8.241
I YCMNOBHbIA TEMNMNOBOW TOK B OTKPLITOM MCMONMHEHWW (Ha OTKPbITOM BO34yXe) 53.2
lne YCMOBHBIA TENNOBOW TOK B 3aKPbITOM WCMOMHEHWA (B OTAENSEMOM 3aLUWTHOM OT 53992
BHELUHUX BO3OENCTBMIA Kopryce) e
1 HOMWHAMNbHBIA HENPEPbLIBHLIA TOK 5324
Y3K3 YCTPOWCTBO 3aLyUThl OT KOPOTKOro 3aMblKaHWA 5.8
A HOMWHaNbHOE HaMpsmHKeHWe Lenn ynpaeneHns 6.1
U HOMWHanbHoe paboyee HanpsxeHue 53141
U, HOMUWHamNbHOE HaNPsHKEHWE N30NALNK 5.3.1.2
Uimp HOMWHAmNbHOE BblAEPXMBAEMOE MMYNbLCHOE HanpsikeHue 5.3.1.3
U, HanpsikeHne NpoMbILLEHHO YacToThl MW BOCCTaHaBNMBAOLLEECH HaMnpshkeHue Ta6nuua 10
NOCTOAHHOIO TOKa e
U, HOMWHaNbHOE HanpsHXeHue NUMTaHUA Lenu ynpaeneHns 6.1
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4 Knaccudmkaumn

,ﬂaHHble, ncnonb3yeMble B Ka4eCTBe KpUTepuee anAa KJ'IaCCMdDMKaLI,VIVI, npuBeneHbl B 5.2.

5 XapakTepMCTUKM NONYyNpPOBOAHUKOBLIX KOHTPONMEpPOB U NyckaTenewn
anekTpoaBUrarenewu

5.1 NepeyeHb xapaKTepUCTUK

K nmonynpoBOOHWKOBBIM KOHTPOMMepam W nyckaTensm NpUMEHSIOT crefylolue XapakTepucTUKn, ecriv
OHW NPUMEHWMBI:

- TWN anekTpoannaparta (5.2);

- HOMMWHarbHblE W NPedenbHbIE 3HAYEeHUsA AN CMNOBbIX Lenen (5.3);

- KaTeropus npumeHeHus (5.4);

- uenw ynpaeneHus (5.5);

- BCnomoraTternbHble uenu (5.6);

- XapaKkTepucTUKW pene u pacuenutenei (5.7);

- KOOpOWHaUUA YCTPOMCTB 3alUThl OT KOPOTKOro 3ambikaHuns (5.8).

dopmar gaHHbIX AnA obmMeHa nHdopMaunen B aNeKTPOHHOM BUAE O BaXKHbIX XapaKkTepucTuKax nycka-
Tenen ABUraTernein, KOHTAaKTOPOB W UX apMmatypbl onpegeneH B IEC 62683-1.

5.2 Tun anekTpoannaparta

5.2.1 Bupg anekTpoannaparta

Twun NoNynpoBOAHUKOBbLIX KOHTPOIIIIEPOB W NycKaTenen NpuBoaAT C YKasaHnem:

a) TMna nonynpoBOAHWKOBOTO KOHTPONNepa anekTpoaBuraTens:

- MOMNynpoBOAHWKOBbLIN KOHTPOMMep anekTpoasuraTens unu

- MONynpoBOAHWKOBLIN NycKaTenb: C Hagnexallen 3aluTon OT Neperpysku, paccmaTpuBaeMblil Kak
e[WHLIN aneKTpoannapar,

b) WyHTUpOBaHHOrO NONYNPOBOOHWKOBOTO KOHTpONNepa unu nyckatens (npyv NnpuMeHUMocTu);

c) Tuna ynpaeneHusi (No NPUMEHUMOCTH):

- MOSIHOE BKMOYeHue,

- yrnpaensemoe ycKopeHue,

- ynpaensemoe 3ameaneHue,

- PYHKUMA OrpaHnyeHus ToKa.

5.2.2 KonuyecTBO NoncoB

Konu4ecTBo NOMCOB COCTOMUT:

- 13 KoNu4ecTsBa CUMNOBbIX MNOMCOB;

- Konv4ecTBa CUITOBbIX MOMIOCOB, paboTa KOTOPbIX yNpaBnseTcs NonynpoBOgHMKOBBEIM KOMMYTaLMOH-
HbIM 3rTeMEeHTOM.

5.2.3 Poa Toka

Pop Toka — TONbLKO NepemMeHHbIN.

5.2.4 KommyTauuoHHas cpega (Bo3gyx, Bakyym v T. 4.)

[MpUMEHNUMO TOMNBbKO K MEXaHWYEeCKUM KOMMYTaLMOHHBLIM YCTPOMCTBaM, UCMNOMb3yeMbIM B KOHTponnepax
M nyckaTensx.

5.2.5 Paboune ycnoBMA 3KCNNyaTaluu anekTpoannapara

5.2.5.1 Cnocob onepupoBaHus

Tpumep —
- KOHMpoJIep ¢ CUMMeMPUYHLIM yrpasiieHueM (HarnpumMep, nojaynpoe8odHUK C MO/IHLIM KOHmMposieM ¢has);
- KOHMpOoAep ¢ HeCUMMEMPUYHLIM ynpaesneHueM (Hanpumep, mupucmopsi U Guodsbi).

5.2.5.2 Cnocob ynpaeneHus

lpumep —

- aemomamuyeckull (nocpedcmeomM asmomamu4ecKkoz20 ycmpolicmea yrnpaesieHusl unu rnpozpamMmMupye-
MO020 KOHmponnepa);

- Heaemomamuyeckul (Mpu NoMowU HaKUMHbLIX KHOMOK);

- noslyaemoMamuyeckull (Yacmu4yHo asmoMamuYyeckul, 4acmu4yHo Heagmomamu4eckKull).
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5.2.5.3 Cnocob nogcoeguHeHus

lMpumep (cm. pucyHok 2) —

- Gsuzamenb ¢ NOGKIOYEHUEM 10 CXeMe «Mpeyz2osibHUK», MUpUCMopbl, ModKMHYeHHbIe nocredoea-
mensHO ¢ o6MomkoL;

- deuzamernb ¢ NOOKAOYEHUEM MO CXeMe «38e3dar», MUPUCMOpPbI, MOOKIIOYEHHbIE 10 cXeMe « Tpey2onbHUK»;

- deuzamernb ¢ MOOKIOYEHUEM 10 cXeMe «mpeyaosibHUK», MUPLUCMOopkl, NOJKIoYeHHbIe Mexdy o6Mom-
Kol U UCMOYHUKOM Mumatusi.

3

2a) [euratens ¢ NOAKNHOYEHWEM MO CXeMe «TPeyrofNbHUK» — TUPUCTOPLI, NOAKMIOHYEHHbIE NOcneJoBaTeNbHO C 0BMOTKON

rh
x Lig! x
3 2

2b) [lBuratent ¢ NOAKMKYEHWUEM NO CXeMe «3Be3fa» — TUPUCTOPEL!, NOAKMIOYEHHEIE MO CXEME «TPeyronbHUK»

1 2 3
o

AAA,

X

2c) [isvratent ¢ NOAKNIOYEHWEM MO CXEME «TPEYrofibHUK» — TUPUCTOPbI, NOAKMIOHEHHbIE MeXay OOMOTKOW M MCTOMHUKOM NUTaHWA

PucyHok 2 — Cnocobbl nogknioyeHns
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5.3 HommHanbHbIe K npegeribHble 3Ha4YeHWA ONA CUNOBbLIX LIEHEI‘;I

5.3.1 HoMmuHanbHbIe HanpsAXeHWA

5.3.1.1 HomuHansHoe paboyee HanpsikeHne U,

MpumensatoT IEC 60947-1:2020 (noanyHKT 5.3.1.1) co cneaytooLwmM AOMONTHEHWEM:

B HOMMHamMbHbIX XapakTepucTuKax anekTpoannapaToB NepeMeHHOro Toka 4OMKHO ObliThb yKasaHo Konu-
4YecTBO pas, 3a UCKIMYEHWEM 3MeKTpoannapaTos, NpejHasHa4vyeHHbIX TONbKO ANA ogHodasHoro npuMeHe-
HWSI, B HOMWHAmNbHbIX XapakTepPUCTUKax KOTOPOro KONMYecTBo a3 AoMyCcKaeTCca He yKasbiBaTh.

5.3.1.2 HomnHansHoe HanpsxeHue nsonsunn U,

MpumenstoT IEC 60947-1:2020 (nognyHkT 5.3.1.2).

9.3.1.3 HoMVHanbHOE BhblAEMKUBAEMOE UMNYNECHOE HanpsxKeHue Uy,

MpumensaoT IEC 60947-1:2020 (nognyHkT 5.3.1.3).

5.3.2 Tokun

5.3.2.1 YCroBHbI TEMNMOBOW TOK B OTKPLITOM UCMNOSHEHNA /yy,

MpumenstoT IEC 60947-1:2020 (nognyHkKT 5.3.2.1).

5.3.2.2 YcrnoBHbIN TENMOBON TOK B 3aKPLITOM UCMOMHEHWUM [y

MpumensatoT IEC 60947-1:2020 (nognyHKT 5.3.2.2).

5.3.2.3 HomuHanbHbIi pabounii Tok /,

HoMuHanbHbIR pabouunii ToK l, KOHTpOMNepoB U nyckatenen — HOpManbHbIA Pabo4yuid TOK, MpU KOTO-
pOM aneKTpoannapar HaxoQuTCA B COCTOSHWMW MOMHOrO BKIKYEHWS C YYETOM HOMUHanbHOro paboyero Ha-
npspkeHus (cm. 5.3.1.1), HOMMHaNbHOW YacToThl (cM. 5.3.3), HOMWHANBLHOMO pexuMma 3kcnnyatauum (cMm. 5.3.4),
KaTteropun npumeHeHus (cMm. 5.4), xapakTepucTUK HOPManbHOW Harpyskn u neperpysku (cm. 5.3.5) u Tuna 3a-
KpbITOro UCMOMTHEeHWUs (MpY Hanu4um).

YKasaHue HOMUWHanbHoro paboyero Toka MOXeT ObITb 3aMeHeHO UMW AOMNOMHEHO yKaszaHWem Makcu-
ManbHON HOMWHaMNBHOW BEIXOOHOW MOLLHOCTM MpW YKasaHWW HOMUHanbHoro paboyvero HanpsikeHus gsurate-
ns, AnNa KOTOpOro npegHasHadeH anekTpoannapar.

p

n punMmeyaHune — B NPUNOXEHWUK G npuBeaeHbl 3Ha4eHnA, Kacaklnecqd COOTHOLWEeHUA Mexay HOMWUHanbHbl-
MK paﬁO"II/IMM TOKaMun 1 HOMMHarnbHbIMW paGOHHMM MOLWHOCTAMW.

5.3.2.4 HoMyHanbHbIA HeNpepbiBHbIA TOK /|,

MpumensatoT IEC 60947-1:2020 (nognyHKT 5.3.2.4).

5.3.2.5 MakcumanbHbIiA TOK OTKMIO4YEHHOrO COCTOAHMUSA /|

MakcMmanbHbli TOK OTKITHOYEHHOTO COCTOAHUS /|, — MaKCMMarbHbIi TOK, MPOTEKaLnA Yepes OCHOB-
HYH Lenb KOHTpomnnepa, NPy KOTOPOM OH HaxXxOO4WTCSl B OTKIMIOYEHHOM COCTOSIHUM B YCIOBUAX UCTBLITAHUS MO
9.3.3.6.3.

5.3.3 HomunHanbHasa yacToTa

MpumenstoT IEC 60947-1:2020 (nyHkT 5.3.3).

5.3.4 HoMMHanbHbIe peXUMbl IKCNNyaTauumn

5.3.4.1 MepuoOn4eCcKnin pexmnm

B HacTosweM cTaHaapTe NepuoAMYecKniA PeXXUM 3KCNyaTalun BelpaxXatT OBYyMs 0603HaYeHUAMM: F 1
S. OHu onuckiBatoT Nepuod paboThl, a Takke onNpenensaT ANUTENbHOCTE Nepruoga oOXnaxaeHus.

F — oTHOLWEHMe Neprofa HaxXOXOeHUA NO4 Harpy3kon KO BCEMY BPEMEHW, BbIPaXKEHHOE B MpOLIEHTax.
Mpeono4TUTENbHBIMKU ABMSTCA CNeaylline 3Ha4YeHUs:

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

S — konuuecTBO UMKMNOB ONepUpoBaHKs B Yac. MNpeanodTUTensHbIMKY ABMAKTCA crefyLlne 3HauYeH !

S$=1,2,3,4,5,6, 10, 20, 30, 40, 50, 60 unknoB onepupoBaHnsa B 4ac.

MpumedyaHune — WMaroToBuTemNb BpaBe ykasaTb Apyrve 3HadeHust F n/unu S.

5.3.4.2 MNocnegoBaTtensHOCTL paboyux LUKMNOB

[Be nocnepoBaTenbHOCTU paboynx LMKIOB onpefeneHbl B COOTBETCTBUM C CydhdUKCOM 0603Ha4YeHMs
KaTeropumn npMMeHeHus1 cregyowm obpasom:

a) nocnefoBatenbHOCTE A: NoMHble paboyne LUKIbl, NPU KOTOPbLIX NOMYNpPOBOAHUKOBLIA KOHTpPOMMep
UNW MycKaTenb 3rekTpoaBUraTens NpoBOAMT TOK OBUraTens B Te4eHue Bcex dras: «nycky», «pabounin xoa» u
«OCTaHOBKa» ABuraTensHon Harpysku. OHa BkmwodaeT B cebs cnocoBbHOCTE HEMpepLIBHO NMPOBOAUTE HOMMU-
HanbHbLIN TOK 4O U NOCne TENNOBOro PaBHOBECUS;
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b) nocneposatensHocTs B: pabodne uuknbl «Nyck» W «OCTaHOBKa», MpW KOTOPbLIX MOMYNpPOBOLHUKO-
Bbl KOHTPOIMEpP WINK NycKaTenb 3NeKTpoABMraTens NponyckaeT TOK ABUraTens B TedeHue as «nmyck» u/nnm
«OCTAHOBKa» ABMUraTenbHOM Harpy3ku.

5.3.5 XapakTepucTUKU HOpManbHOW Harpy3Kku v neperpysxu

5.3.5.1 O6Wwmre nonoxeHus

MpumensitoT IEC 60947-1:2020 (nyHkT 5.3.5) co cnegyownumm AONOAHEHUSIMUA.

5.3.5.2 XapakTepucTuka Toka neperpysku

XapakTepucTMka TOKa Neperpysku npefcraBneHa BpeMs-TOKOBbIMIW KoopaMHaTamu Ans yrnpaesnsaemoro
Toka neperpyskn. OHa o6o3HaveHa AByMs cumeonamu: X u T,.

X obozHavaeT TOK neperpyskun, kpaTHeln I, BbiGpaHHOMY U3 Maccuea sHaveHuin B Tabnuvue 7, n npeg-
CTaBnseT MakcuMansHoe 3Ha4YeHue paboyvero Toka npu Mycke, NePEKNYeHUN N MaHEBPUPOBAHMUK B YCNO-
BuUAX neperpysku. X = I1/l, B cooTBeTCTBUM G UcNbITaHWemM no Tabnuue 10 6e3 pyHKUMM OrpaHnyeHns Toka.

MpefHaMepeHHble CBEPXTOKW, He npesbiwatowme 10 umknoe (Hanpumep, nobaBo4HOe HanpsiKeHue,
BpOocoK Npun Nycke 1 T. [1.), KOTOpbIe MOTYT NPEeBLICUTL YKasaHHoe 3HadeHne X - [, He yYnThLIBaT ANA Xapak-
TEPWUCTUKM TOKA Neperpyaku.

T, obosHa4yaeT CyMMy NPOAOIIKUTENBHOCTA KOHTPONMPYEMbIX TOKOB Neperpysky Bo BpeMs nycka, nepe-
KITHOYEHUS U MaHEBPUPOBaHUSA (CM. Tabnuuy 7).

Ons nyckatena 7, — MuHnmansHoe paboyee Bpems, orpaHnyMsaemoe AONycKamMu pene neperpysku.

5.3.5.3 PaboTtocnocobHocTh

PaboTocnocobHOCTL — coveTaHMe CrneayoLlnx XxapakTepucTuk:

- KOMMYTaLM$ 1 NponycKaHWe ToKa BO BKIMOYEHHOM COCTOSIHWM;

- YCTAHOBMEHMWE U NogAep}aHue OTKMHUYEHHOro coCcTosAHWUS (BNoKMpOoBKa) NpU NOMHOM HAMPSXEHWUU B
YCMOBWAX HOPManbHOW HArpy3ku M YyCrNoBUAX Neperpy3ku B COOTBETCTBUM C KATErOpUen NPUMEHEHWS, Xapak-
TEPUCTUKOW TOKA Neperpyskn 1 3afaHHbIX LUKINOB pexnma aKkcnnyartaunm.

PaboTocnocoOHOCTL XxapakTepuayeTcsi:

- HOMMWHaNbHbIM pabodnm HanpsbkeHnem (cm. 5.3.1.1);

- HOMWHanbHeIM pabounm Tokom (cm. 5.3.2.3);

- HOMWHAaNbHBIM PEXUMOM 3KcnnyaTtauum (cm. 5.3.4);

- XapakTepWCTUKOW ToKa neperpy3ku (cm. 5.3.5.2);

- Kateropven npuMeHeHus (cMm. 5.4);

- Hanuyvem pyHKLMN OrpaHUYEeHUst TOKa;

- Hanuyvem hyHKLMM OrpaHMYeHnss ToKka BKIKOYEHWUS ABUraTens.

TpeboeaHua npueeneHsl B 8.2.4.1.

5.3.5.4 XapakTepuUCTUKM NycKa, OCTAHOBKW M MaHEBPUPOBaHUA

5.3.5.4.1 lNycKkoBbIe XapakTepucTUKX ABUraTeNen C KOPOTKO3aMKHYTbIM POTOPOM W repMEeTUYHbIX ABUra-
Tenemn ¢ oXnaxaeHuem:

a) BpalleHne B OOHOM HanpaBfeHWM co CnocoBHOCTBIO (ha3oBOro KOHTPons u obecneveHnem nobon
KOMDMHAaLMMW yNpaBnsieMoro yCKOpeHusl 4O HOpMarbHOM CKOPOCTHW, yNpaBisieMoro 3aMmenneHns 40 OCTaHOBKM
UMW pefKoro MaHeBpUPOBRaHMA Be3 NOBTOPHOW nNogadu nuTaHusa Ha koHTponnep (AC-3a, AC—Ba”);

b) BpalleHne B ogHOM HanpaBneHun co cnocobHocTbio ha30BOro KOHTpons 1 obecnedyeHnemM ynpae-
NAEMOro YCKOPeHWUst A0 HOpMankHOW ckopocTu. KoHTponnepk! 1 nyckaTenu paccyMTaHsl TONbKO Ha pabouve
UMKl Nycka u octaHoBKkKu (AC-3b, AC-8b); Hanpumep, nocrne 3anycka ABuratenb MOXeT ObiTb MOOKIHOHYEH K
Lenu, KoTopas WYHTUPYET NonynpoBOAHUKOBLIN KOHTpOMMNep Unu nyckatens ABuraTens.

BpalleHue B ABYX HanpaBreHUsIX MOXET TakkKe BbINMONHATLCH M3MEeHEeHUEM CoeMHEeHUIN KOHTponepa
WUnu aeuratensi cnocobom, KOTOpPbIA HAaXO4UTCHA BHE obnacTu NpUMEeHEHMWs HacTosLero cTtaHaapTa, a cooT-
BETCTBYET TpeboBaHMAM APYrUX KOHKPETHLIX CTAHOAPTOB.

BpalueHne B OByX HanpaBneHnAX MOXET TakKe BhINONHATLCS peBepCcMpoBaHUEM (a3 BHYTPU KOHTPON-
nepa wnu nyckatens. TpeboBaHMA K BbIMOIHEHWIO JAHHOW onepauyMu MOryT OTNM4aTbCa B 3aBMCMMOCTY OT
cnocoba npuMeHeHus. B cBA3W ¢ 3TUM gaHHasa onepauuns JoMmkHa ObiTh cormacoBaHa Mexay U3roToBUTenem
1 notpebutenem.

CornacHo ynpasnsioLen cnocobHOCTU KOHTPONMEPOB W NycKaTenen TOK NpW Nycke, OCTAHOBKE UMW Ma-
HEBPMPOBAHWUM MOXET OTNMYATLCH OT pPACUYETHLIX 3HaYeHW Toka 3abnoKMPOBAHHOMO poTopa, NPUBEOEHHbIX B
Tabnuue 9.

1) 3neck 1 Aanee npuBeAeHs! KATErOPUM NPUMeHeHus no Tabnuue 1.
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5.3.5.4.2 lNyckoBble XxapakTEPUCTUKN PEOCTaTHbLIX POTOPHbLIX MycKaTernen ¢ KOHTPonnepamMu, nogarLm-
MU NuTaHue Ha poTtop (AC-2a, AC-2b)

MyckaTenwn mMoryT NpMMeHATeCa Ans obecnedeHns Bo30YKAEHUA MOHMKEHHOIO HaNpsXeHnst Ha obmoT-
Kax cTatopa anekTpoABuratens ¢ KOHTakTHbIMW KoNbUaMyu yMEpPEHHbIM HanpsikeHueMm Bo30yxaeHus, Tem ca-
MbIM CHIKaETCH YMcrno Tpebyrolmxcs cTyneHel KoMMyTauum B Lienu potopa. B BonbluMHCTBE criyyaes gocTa-
TOYHO OHOWM UMW ABYX CTYNEHewH nycka B 3aBUCMMOCTM OT MOMEHTa Harpysku U MHepumMK, a Takke Tpebyemoi
XECTKOCTM nycKa.

5.3.6 HomMHanbHbIA YCNOBHbIN TOK KOPOTKOIO 3aMblKaHWUA

MpumeHsoT IEC 60947-1:2020 (nognyHKT 5.3.6.4).

5.3.7 NoTpebnsemasa MOLHOCTL NONYNPOBOAHUKOBOro KOHTpOMNNepa anekTpoABMraTens

5.3.7.1 O6wme nonoxeHus

MoTpebnsiemas MOLHOCTL MNONYNPOBOAHUKOBOrO KOHTPOMMepa Unu nyckatens ABuratens MoxeT ObiTb
yKkasaHa W3roToBuTenem v onpeaeneHa B pesynbrarte pacyera noTepb MOLLHOCTM B CUIIOBbLIX MOMYNPOBOAHW-
KOBbIX KOMMOHEHTAaXx.

KoHTponnep gBuratens coCTOMT W3 ABYX UMW TPEX CUMNOBbIX NONYNPOBOOHWKOBBIX 3N1IEMEHTOB, KaX bl
M3 KOTOPLIX yNpaensaeT oTAensHon ha3on B MONynpoBOgHUKOBOM ynpasnsaowem nprbope. YkaszaHHble cuno-
Bble MONyNpPOBOAHWKOBbLIE 3NeMEeHThl MOryT ObiTh LWYHTUPOBaHbBI UMW HE LWYHTMPOBAaHLI Nocrne 3anycka OBu-
ratens.

lMoTepw B CMNOBBLIX NONYNPOBOAHMKAX NPW 3anycke, a Takke B pexXuMe MraBHOro ocTaHoBa UM TOPMo-
KEHWUst NPOUCXOANAT B TEHEHWE O4EHb KOPOTKOrO Neproaa BpeMeHW (CEKYHAbI) U MO3TOMY HE YYUTBIBAKTCS.

5.3.7.2 MNoTepun B cUMNOBLIX MNONMYNPOBOAHMKAX (CMMOBas Lenb)

Mpu onuTensHoW paboTe NoTepn B CUMOBLIX NOMYNPOBOAHUKAX PACCHMTLIBAKT cnedylowmumMm obpasom:

a) cbopmyna ansa cxembl bes WyHTUPOBaHWSA:

Puop -1 - 1g - 1B, (1)

roe n — KONMvM4ecTBO ynpaensemMbix gas;

— HOMWHanbHbIA pabounin Tok, A;

vnb — NOTEPU MowHocTU npu pabote 6e3 wyHTMpoBaHus, BT;

1B — 0fWH BONBT (TUNMYHOE NageHWe HanpsKeHWst CUITOBOro NOMyNPOBOAHMKA).

le

P

MpumevaHune 1—Tunoeowr koadbcmuneHT B 1 B. N3roToBMTENE MOXKET €r0 M3MEHWTDL B CIyYae HeobXoauMOoCTH;

b) chopmyna ansa cxembl C LWYHTUPOBaHUEM:
P,=n-01-1,-1B=01"P,,, (2)

rae P, — aHepronoTepw npu paboTe C WYHTMPOBAHUEM.

MpumeuvaHune 2— 3HadeHre koahdpuuymeHTa 0,1 ocHOBaHO Ha cpeaHecTaTUCTUYECKOM MadeHun HanpsaXeHus
LWYHTUPYIOLLErO KOHTaKTa Mo CPaBHEHMWIO C NajeHWeM HanpsbKeHns NonynpoBOAHMKA.

5.3.7.3 NoTepn nonynpoBO4HUKOBLIX YCTPOWCTB ynpaBneHuns
MoTpebnsiemyto MOLLHOCTL NONYNPOBOAHMKOBOIO YCTPOMCTBA YNpaBeHus!, BKIlo4as BEHTUNATOPbI (Mpw
HanW4nKu), N3MepPSItOT U ONpPeenstT B COOTBETCTBUM € 9.3.3.2.

5.4 Kateropusa npumMmeHeHUA

5.4.1 O6wKe nonoxeHUA

MpumenstoT IEC 60947-1:2020 (nogpaznen 5.4) co crnegyowum OONONHEHUEM:

[nsa KOHTpPONnepoB M MyckaTenei cHMTaloT CTaH4apTHLIMKW Kateropun npumMmeHeHus no tabnuue 1. Jlio-
©oin gpyrow TMN NpUMEHEeHWs OOJKeH OCHOBLIBATbCA Ha COrMmalleHuy MeXay WM3rotoBuMTenem u norpedure-
nem, HO B Ka4ecTBe Takoro cornalleHus onyckaeTcs NpUMeHATb CBefeHUs, NpuBedeHHble B TEXHUYECKON
OOKYMEHTaL MW N3roToBUTENS.

Kaxnas kateropusi npuMeHeHus (cm. Tabnuyy 1) xapakTepuayeTcs 3Ha4eHUMU TOKa, HanpsKeHWs, Ko-
athprumeHTaMmn MOLLHOCTU N APYTUMUW OAaHHBIMW U3 Tabnuy 2, 7, 8, 9 1 10, a Takke B COOTBETCTBUM C YCIO-
BUSIMW UCMbITAHUIN, YKa3aHHbIMW B HACTOSILLEM CTaHOapTe.

Kateropuv npumeHeHus AC-2a, AC-3a n AC-8a (c cydpdpukcom «ax») onpegeneHbl 4ns NofHbiX paboymnx
LWKMOB B COOTBETCTBUM C 5.3.4.2, nepedncneHue a).
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Kateropuu npumenenus AC-2b, AC-3b n AC-8b (c cyddukcom b) onpegeneHsl ans pabodmx UMKNoOB
«MYCK» N «OCTAHOBKa» B COOTBETCTBMMU C 5.3.4.2, nepeuncrieHune h).

Tabnuua 1— Kareropum npumMmeHeHuUs

KaTeropus Hoeble KaTerogliqw TUNMYHAS ABUraTENbHAR HArpYaKa I'Iocne;:loaaTeanot():)Tb
NpYMEHeHNs NPUMEHEHWS paboyunx UMKNos
AC-52a AC-2a AC)
,D,BMraTeJ'Ib C KOHTaKTHbIM KONbLIOM
AC-52b AC-2b Bd)
AC-53a AC-3a A%
,D,BHFaTeJ'Ib C KOPOTKO3aMKHYTbIM POTOPOM
AC-53b AC-3b Bd)
AC-58a AC-8a Ac)
repMETW“IHbIIﬁ ABvratesib KoOMnpeccopa XonogunbHUKa
AC-58b AC-8b Bd)

a) HoBble KaTeropum npuMeHeHus B cooTBeTcTBMM ¢ |IEC 60947-1:2020 (mpunoxenue A) oba Tuna KaTeropui,
OEWCTBYIOLME HA BPEMSA NEPEXOLHOT0 Nepuoga.

b) PacnpocTpaHaeTca Ha nyckaTenks Unv KOHTPOMNMep B Lenom.

¢) MocnenoBaTensHOCTE A NonHas.

9 MocnegoBaTtenbHOCTL B TOMbKO ANS «Nycka» U «OCTAHOBKMY.

5.4.2 HazHayeHUe HOMUWHATNBbHbLIX napameTpoB Ha OCHOBE€ pe3ynbraToB UCNbITAHUIA

KOHTponnepy WUnv nyckartenk, UCnbiITaHHOMY C onpenerneHHbIMU napamMeTpamMmu no OOHOM Kateropummn
NMPUMEeHEeHUA, MOXXHO Ha3Ha4YuTb pyrue napametpbl 6e3 ucnbiTaHui npu yCcrioBuvU, 4TO!

- HOMWHaNbHbIA pa60qu7| TOK U HAnpsXeHue, noareepxaeHHble NCNbITaHMAMK, HE OOJTKHbI ObITb HUXE
HOMMWHAanbHbIX 3HA4YEHWN, KOTOpPbIE O0IKHbI ObITb NMPUCBOEHbI be3 MNCNbITAHWIA;

- Kareropuma npyuMeHeHnAa 1 TDEGDBHHMH K DaGOLIEMy UMKy Ond NCnbiTYyeMbIX HOMWHalbHbIX NMOKa3aTe-
nei oOomKHbI BbITh paBHbIMKX U bonee KEeCTKMMKM, HEM HOMWHAIbHbIE NMapaMeTpbl, KOTOPblIE NPUCBOEHDbI bes
MCMNBITAHWIA; OTHOCUTErNbHbIE YPOBHW XeCTKOCTU K NpOBELEHUID NCMbITaHUIA npneedeHbl B TEGJ'IMLI,E.‘ 2:

- XapaKTepUCTUKa TOKa neperpyskm ona McnblTyemMmblX HOMUHalbHbIX nokaszatenen gomkHa ObIThb paB-
HoWM unu Gonee XECTKOW, YEM HOMMUHAarmbHbIE NMoKasaTenu, KOTOpPbIE MPUCBOEHbI bes WNCNbITAHWNA, B COOTBET-
CTBMW C OTHOCUTESIbHBIMU YDOBHAMU XECTKOCTU, YKa3daHHbIMA B Ta6ﬂMLI,E.‘ 2. bonee Huskne 3HadeHna X, 4em
UCrblTaHHOE 3Ha4YeHue, MOryT ObITb HasHa4eHbl 6e3 UCNbLITaHUA.

Tabnuua 2— OTHOCUTENBHbLIE YPOBHM KECTKOCTK

YpoBeHb XKECTKOCTH Kareropus npumeHeHus XapaKTepw(:TwKa?cT)cKa Tpe6osanus no spemern)
neperpysku

AR HauBonbluee 13
AC-3a XL T Hambonbluee sHadeHne u3 F- S
AC-8a e X

Hawubonee xecTkas
AC-2b HaumeHbllee 3HaveHWe Bpeme-

Hawnbonbluee 13

AC-3b (XLY2-T HW HAXOXOEHUA B OTKIIOHEHHOM
AC-8b g % COCTOSIHUU

a) Ecnn HanBonbluee 3Ha4YeHne 13 (X)‘e)2 - T, BCTpeYaeTca Yalle, Yem ¢ OOHUM 3HadeHuem X1, NpUMeHsIoT Hau-
Gonbluee 3HaveHue Xl,.

b) Ecnu HanGonbluee 3HaYeHMe M3 F - S BCTPeYaeTcs yallle, YeM C OfJHUM 3HaUYeHUeM S, NPUMEHSIOT HauBorb-
Lwee 3Ha4yeHune S.

¢) Ecnu HauBonsluee 3Ha4eHue 13 (X.fe)2 - T, BCTpe4aeTcs Yalle, 4eM G OHUM 3HAYEHUEM BPEMEHU HaXOXKAEHNS
B OTKMYEHHOM COCTOAHWK, NMPUMEHSAIOT HAaUMEHbLUEE 3HaYEHNe BPEMEHW B OTKIIOYEHHOM COCTOSHUMN.

5.5 Llenn ynpaBneHus

MpumensoT IEC 60947-1:2020 (nyHKT 5.5.1) co crnegyowWmMmm JONOMTHEHUAMM.
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lMepedeHb xapakTepucTuk, npuBeneHHbIX B IEC 60947-1:2020 (nyHkT 5.5.1), HeobxoQMMO AOMOMHUTL:
- OrPaHW4eHHOW MOLLHOCTBIO (ECNM MCTOMHUK cooTBeTcTBYET 8.1.14);
- nctovyHukom BCHH (3CHH) (B cooTBeTcTBUM ¢ IEC 60947-1:2020, npunoxeHue N).

MpumedvaHne — B CLIA u KaHage uenu ynpasneHUs xapakTepusyrTcs MCTOYHMKaMK Knacca 2, onpegeneH-
HeiMu B NFPA 70, rocygapcTBeHHOM cBOAE anekTpoTexHuyeckux npasun n CSA C22.1, kaHaackom cBoAe 3MNEKTPOTEXHM-
yeckux npasun (CE Code).

5.6 BcnomorartenbsHbie Luenu

MpumeHstoT IEC 60947-1:2020 (nogpasgen 5.6) co cnegywwyMy 4ONOMHEHUSMI.

ONEeKTPOHHLIE BCMOMOTaTenbHbIE LIENW BLIMNOMHAKT MOMe3Hble yHKUUKM (HanpuMep, MOHUTOpPUHT, cbop
OAHHBIX U T. 4.), KOTOpble Heobs3aTenbHO ABNATCH (QYHKLUMSAMKU, CBA3AHHLIMU C NPSMbIM YNpaBneHMem pac-
YETHbIMW XapaKkTepUCTUKAMMU.

B HOpmManbHbIX YCIOBUAX BCNOMOTraTeslbHble Lenu MMerT Takue Xe XapakTepucTUKK, YTo K Lenu ynpas-
MEeHWs, U Ha HUX PacNpOCTPaHATCA eguHble TpeboBaHus. Ecriv BcnomoratenbHble (OYHKLWKA BKOYaT He-
CTaHOapTHble XapaKTepucTukKM paboTocnocobHOCTH, CnefyeT NPOKOHCYNBTMPOBATLCS C U3rOTOBUTENEeM AMS
OnpeaeneHns KpUTUHECKNX XapakTepUCTHUK.

LincppoBrbie Bxoabl u/vnv LM@pPOBLIE BbIXOALI, UMEKLMECH B KOHTPOMMEpPax W MyckaTensx, OOMKHbI
BbITb COBMECTMMbI C MporpaMMupyemMbiMy norudeckumMiy koHTponnepamu (MJIK) n cootBetcTBoBaTth Tpebosa-
Huam IEC 60947-1:2020 (npunoxeHue S).

5.7 XapakTepMCTHUKKN pene v pacuenurenei (pene neperpysku)

MpumeyaHue — B HACTOALIEM CTaHOapTe CroBa «pere Meperpyskn» OTHOCATCH, MO CUTyauuu, B PaBHON
MEpe K pene neperpyski M pacuenurernio neperpysxu.

5.7.1 NepeyeHb XapaKTepUCTHUK
HomxHbl BbITh YKa3aHbl cnegyiolline XxapakTepUcTUKA Pene U pacuenuTenen, ecnu npuMeHnmo:
- TWnbl pene unu pacuenutens (cM. 5.7.2);
- XapakTepucTudeckue 3HadeHus (cm. 5.7.3);
- 0Do3HavyeHWe M TOKOBbIE YCTaBKW ANs pene neperpyskun (cm. 5.7.4);
- BPEeMA-TOKOBLIE XapakTepUCTUKN ANns pene neperpysku (cm. 5.7.5);
- BMMsiHWE TemnepaTypbl OKpyKarLlero Bo3gyxa (cm. 5.7.6).
5.7.2 Tunkl pene unu pacuenutenen
Knaccuipurkayms pene unv pacuenutenei no tunam:
a) pacuenuTeny ToKa u HanpsKeHus UNn pene;
b) pene neperpysku, 3agepxka no BPEMEeHU KOTOPbIX:
1) B OCHOBHOM He 3aBWCUT OT NMpefLUecTBYOLEeNn HarpysKu;
2) 3aBUCUT OT NpefLIecTBYHOLLER HArpy3Kku,;
3) 3aBMCWUT OT NpegLlecTBYOLWER HArpy3Kk1, a Takke YyBCTBUTENbHA K BbiNageHnio gas;
C) pene unu pacuenuTens MakCMMansHOro Toka (Hanpumep, YyBCTBUTENbHbIE K 3aKITMHUBAHWIO);
d) npoyme pene unu pacuenuteny (HanpuMep, pene yrnpasneHus, CBA3aHHbIE C YCTPOMNCTBAMMW TEPMO-
3alWunTel nyckatensd);
e) 3NeKTPOHHOE perne Unu pacuenuTens Neperpysku, YyBCTBMTENbHBIE K ONPOKMALIBAHMIO poTopa.
5.7.3 Xapaktepuctuyeckue napameTpbl
XapakTepucTnieckue napamMeTpbl:
a) He3aBMCUMbIN pacuenuTens, MUHUManbHOe perne Unu pacuenuTens HanpsbKeHWs (Toka), Makcumanb-
HOe pene UNu pacuenuTernb HanpsXXeHns (Toka MrHOBEHHOTO AeNCTBUA), pene unu pacuenuTtens acuMMeTpun
TOKa MMy HanpspkeHus M pene Ny pacuenuTens nepeknoYeHus gas Ha pasmbikaHue:
- HOMWHamnbHOe HanpsxeHue (ToK);
- HOMMWHamnbHas 4acToTa,;
- pabodyee HanpsxeHue (TOK);
- pabodyee BpeMsi (€CNM MPUMEHUMO);
- BpeMs 3a0epKu (ecnv NpUMeHUMO);
b) pene neperpyaku:
- obo3HaveHWe 1 yCTaBku Toka (cM. 5.7.4);
- HOMWHanbHas JacTtoTa, Npu HeobxoAMMOCTW (Hanpumep, B criyyae pene neperpysku, ynpasnsaemoro
TpaHcopmaTopom Toka);
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- BPEMSA-TOKOBbIE XapakTepuCcTUKM (M AMana3oH xapakTepucTuk), mpu HeobxoaumocTw;

- BpPEMS pacuUenneHus aNeKTPOHHbIX perne neperpys3ky npu 3amblkaHWM Ha 3eMIi0 B COOTBETCTBUM C
IEC 60947-1:2020 (tabnuua T.1), ecnu NpuMeHUMO;

- Knacc pacuenreHust B COOTBETCTBUM C Knaccudukaumen no Taénuue 4 nnbo mMakcrmaneHoe Bpems
pacuenneHusa (B cekyHOax) B YCNOBUAX, yKalaHHbIX B 8.2.1.5.1.1.1 (tabnuua 4, rpacha D), ecnu 370 Bpems
npesbiwaeT 40 c;

- TUN pene: TENMOBOE, 3NEKTPOHHOE UMW 3NEKTPOHHOEe Be3 TennoBow NaMsTH;

3MeKTPOHHOE pene 6e3 TennoBoM NamsaTk JOIMKHO UMETE MApPKUPOBKY )ht(;

- obo3HaveHWe Tvna perne Neperpyskn ¢ pacwmnpeHHbiMu dyHKunamn (cm. IEC 60947-1:2020, npuno-
*eHwue T), ecrnv NpUMMEHUMO;

- XapakTep B3B04aA: PyYHOW MUNKU PyYHOW/aBTOMaTUYECKWUA; B CMyYae py4yHOro/aBToMaTu4ecKoro AoMmKHO
BbITh yKkazaHo paboyee NONOKEHUE;

- BpeMs pacuenneHus pere neperpyskn ¢ HoMuHamnbHbIM TokoMm 10 A, ecnv 3HaveHue BpemeHun Go-
nee 2 muH npw Temnepatype 0 °C u Huxke (cM. 8.2.1.5.1.1.1, nepeuncnenue c));

C) pacuenuTenk c perne, YyBCTBUTENbLHBIM K AN depeHyansHOMY TOKY:

- HOMWHAaINbHbIA TOK;

- pabo4nii TOK;

- Bpems cpabaTtbiBaHUs UMW BPEMS-TOKOBas xapakrepucTtuka B cootBeTcTBum ¢ IEC 60947-1:2020 (Ta-
Bnuua T.1);

- Bpems 3afepxKu (ecnu NpUMMeEHUMO);

- obosHauveHune Tuna (cm. IEC 60947-1:2020, npunoxeHue T).

Knaccudukauuna pacuenutenein pene neperpysku npMeegeHa B tabnuvue 3.

Ta6nuua 3 — Knaccel pacuenutenen pene neperpysku

Bpemsa pacuennexunsa T, B YCNOBKUAX, yKazaHHbIX
Bpems pacuenneHns T, P
Knacc pacLenuTensi B YCIIOBUSX, YKA3AHHbIX B B 8.2.1.5.1.1.1 n Tabnuue 4 (rpacbauD) nns bonee
8.2.1.5.1.1.1 u Tabnuue 4 (rpacba D)), ¢ ECTKNX AOMYCTUMBIX OTKIOHEHMIA (onanazoH
' AONYCTUMBIX OTKNOHeHWA E)B), ¢
— <
2 Tp £2
= &
3 2< Tp <3
< <
3 O,5<Tp_5 3<Tp_5
10A 2< T'U <10 —_
< <
10 4<Tp_10 5<Tp_10
20 6<Tp520 10<Tp520
30 9<Tp530 20<Tp530
40 — 30 < ]",0 <40

a) MaroToBuTenb AONOMHAET Knacc pacuenneHnss Bykeoid E ANs ykasaHWa NPUHAANEXHOCTM K AManasoHy
ponyckos E.

Mpumevanne 1-— B 3aBucumocTy OT TUNa pene ycnoBus pacuenneHus npueegeHsl B 8.2.1.5.

MpumeyaHue 2 — [Ang KOMNEHCALUM PA3NUYaIOWMXCH XapakTEPUCTUK HarpeeaTenen n TEXHONOrMYeckmx
OOMNYCKOB BbIOUPAKOT NOHWMKEHHbIE MPefenbHble 3HaYeHns Tp.

5.7.4 O603HauYeHMe M YCTaBKU TOKa ANA pene neperpysku

Pene neperpy3ku 0603Ha4Yal0T TOKOBOKW YCTABKOW (BEPXHUM 1 HXKHUM Npedenamu auanasoHa TOKOBOM
YCTaBKM1, eCrny OHa perynupyemMas) 1 KnaccoM pacuenneHus.

TokoByto yCTaBKy (MNW AManasoH TOKOBLIX YCTABOK) crnedyeT MapkupoBaTh Ha pene.

OOHaKo ecnu Ha TOKOBYH YCTaBKY BIUSIOT YCMOBUA SKCNnyaTauuu Unu apyrue akTopbl, KOTOpble He
BCerga BO3MOXHO Pa3MecTUTb B MapKMpPOBKE Ha pene WM ero CbeMHbIX YacTax (Hanpumep, HarpesaTtenb-
HbIX aMeMeHTax, KaTyllkax ynpaBneHus unu TpadcopmMaTopax Toka), B Takux cnydyasx cnegyet 0603HaunTb
HOMEp MIK OMo3HaBATENbHYH METKY, AdlOLine BO3MOXHOCTL NoNny4YyeHns HeoBXoaMMbIX cBeaeHWI OT N3roTo-
BUTEMNS N3 ero TEXHUYECKOW JOKYMEeHTauuu, NocTaBnsaemMoi ¢ nyckatenem, 4To Haunbonee npegnodYTMTenbHO.
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Y perne neperpysku ¢ nUTaHMeM oT TpaHcpopmaTopa Toka Takve 0603Ha4YeHUss MOryT OTHOCUTBCA NnBo
K NEPBUYHOMY TOKY TpaHcopMaTopa, NUTaLLEero AaHHoe pene, NMbo K TOKOBOW YCTaBKe perne neperpyskq.
B niobom cnyyae cnefnyet ykasbiBaTb KO3dppuUMEHT TpaHchopmMauun.

5.7.5 BpeMA-TOKOBLIE XapakTepUCTUKN pene neperpyskun

TunoBble BpeMs-TOKOBLIE XapaKTepUCTUMKK B BUAE KPUBbLIX JOMKEH NpedoCcTaBNATb U3rotosuTenes. [daH-
Hble KpUBbIE OOMXHbI NMOKa3blBaTb, KAk BPeMs OTKIMOHYEHWs, Ha4YMHas C XOnogHoro coctosHus (cm. 5.7.6),
M3MEHAETCA B 3aBUCHMMOCTM OT TOKa [0 3HA4eHWA, He MpeBblllaloLIero MakcuMmansHoe sHavedvne X - 1, Us-
rOTOBMTENb LOMMKEH yKasaTb NoaXoAsmum crnocobom obline gonyckaemMble OTKMOHEHMA MO 3TUM KPUBbLIM W
nonepevHoe cevyeHue NMpPOBOAHWKOB, MCMOMbL30BaHHLIX OIS NMOCTPOeHUsa KpuBkbiX (cMm. 9.3.3.6.5, nepeuuncne-
Hue c)).

3HaueHue Toka OTKNagbLIBaT No ock abcuunce, a BpeMs CTPOUTCA Mo OCU OpAMHAT C UCMOMb30BaHUEM
norapupMmuyecko wranbl. TOK peKoMeH4YyeTcs BblpaxaTb B BUAE KpaTHOCTWM TOKOBOW YCTaBKWU 1 BpEMEHU (B
cekyHpax) Ha ctaHgapTHom rpadmke no IEC 60269-1.

5.7.6 BnusaHne TeMnepaTypbl OKpyKatoLlero Bo3gyxa

BpeMs-TokoBblE XapaKTepucTUKM (cM. 5.7.5) cOOTBETCTBYIOT onpedeneHHOMY 3HauYeHWK TeMnepaty-
pbl OKpyXatoLlero Bo3gyxa W OCHOBLIBAKTCS Ha Npegnochinke OTCYTCTBUA NpedllecTBYOLWEeNn Harpy3kn pene
neperpysku (T. €. ICXO4HOro XOINMO4HOI0 COCTOAHUA). 3HaYeHne TEMNEPaTYphbl OKPYKaOLLEero Bo3ayxa AOMKHO
OblTb YKasaHO Ha BPeMA-TOKOBbLIX KPWBLIX, Hanbonee npeano4TUTeNbHBIMK 3HaYeHnaAMKM asnsoTes +20 °C
unn +40 °C.

Pene neperpyskn gomkHbl bbiTb paboTocnocobHbl Npy TeMnepaTypax oKpy»atowero sosgyxa ot 0 °C
po +40 °C, 1 n3roToBUTENb OOMKEH YKA3blBaTh BNUSHWE M3MEHEHUSA TEMMNEPATYPhLI OKPYKAOLEro Bo3ayxa Ha
XapakTepuUCTUKN pere neperpyaku.

5.8 KoopauHauusa c ycTpolcTBamMm 3alWMThl OT KOPOTKOro 3ambikaHusa (Y3K3)

KoHTponnepsl 1 nyckaTenun XxapakTepuayTcst TMNOM, HOMUHaMNbHBIMW XapakTepucTUkaMmmu U xapaktepu-
cTmkamm ¥Y3K3, koTopble NpuMeHsAT ans obecnevyeHnss CeNeKkTUBHOCTN Neperpysku no ToKy MeXay nyckaTe-
nem n ¥Y3K3, a Takke COOTBETCTBYIOLLENR 3aLLMThl KOHTPOMNNEPORB W MycKkaTenen oT TOKOB KOPOTKOro 3amblka-
HUSA.

CooteeTtcTBYtOLLNE TpeboraHuA npueeneHsl B 8.2.5 u IEC 60947-1:2020 (nogpazgen 5.8).

6 UHchopmaumna o6 anekTpoannapare

6.1 Xapaktep uHcpopmauum

M3roToBMTENL JOMKEH NPEAOCTaBUTh CNeayoLy nHpopmauuio:

MoeHTudpukayuns:

a) HAaMMeHOBaHWE UMK TOBAPHBLIA 3HAK U3rOTOBUTENS;

b) obozHaueHWe TUNa UMW CEPUIRHBIA HOMEP;

c) obo3HayeHne HacTosWero cTaHaapTa, ecnn N3roTOBUTENb NPETEHAYET HA COOTBETCTBUE EMY.

XapaktepucTukin, 6a30Bble HOMUHANbHBIE 3HAYEeHWSA M Ha3Ha4YeHue;

d) HomuHanbHoe paboyee HanpsKeHue (cMm. 5.3.1.1);

€) HOMUWHAanbHbIA pabounini TOK B COOTBETCTBUKM C KaTeropuei npumeHeHus (cm. 5.4), xapaktepuctuka
TOKa neperpy3ku (cMm. 5.3.5.2) u 3HayeHune pabouero uukna (cMm. 5.3.4.1) unu Bpems OTKNIOYEHUS, B TOM YKUCIe
HOMWHAanNbLHLIA NapameTp:

- npeanucaHHblil chopmat ans kateropuid npumeHenus AC-2a, AC-3a, AC-8a npvBefneH B HUXenpuBe-
OEeHHbIX NpuMepax:

Mpumep 1— 100 A: AC-3a: 6 x le-6 C: 60 %-1/4

Mpumep ykasbiBaeT HOMUHaNbHbIA ToK 100 A ons obwmx obnacTtei NpUMEHEHUs C ABUratensiMm ¢ Ko-
POTKO3aMKHYTBIM POTOpPOM. 3nekTpoannapat cnocobeH Boigepkuath 600 A B TedeHue 6 c; KOapUUMeHT
Harpy3ku 60 %; oOWH CTaHOApPTHbIM LIMKN ONepUpOBaHUs B Yac;

- npeanucaHHbiA hopmaT ana kateropuin npumeneHusa AC-2b, AC-3b, AC-8b npueeaeH B npumepe:

TMpumep 2 — 100 A: AC-3b: 3 x le-52C: 1440 C
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Mpumep ykasbiBaeT HoOMUHanNbHbIA Tok 100 A Tonbko ANA NYCKOBOro pexumMa. JnekTpoannapar crnoco-
beH BoigepxuBaTh 300 A B TedeHne 52 ¢; 4o Havana cnefyroLwero nycka BpeMs HaxoaeHWsa B OTKITHOHYEHHOM
COCTOSHWUW JOIMKHO BbiTh He MeHee 1440 c, npexade Yem MOXeT ObiTb Ha4aT NocnenyLKiA MycK.

f) MakcumanbHbIi TOK B OTKMOYEHHOM COCTOSIHWM;

g) npueoasaT nubo 3HayeHWe HoMWMHanbHOW YacTtoTbl 50/60 My, Nubo ApyrMe HOMUHAMNbHbIE YaCTOThHI,
HanpumMmep 16 2/3 'y, 400 u.

BesonacHocTb M yCcrnoBus YCTaHOBKN:

h1) HOMUHaneHoe HanpsxeHne nzonauun (cm. 5.3.1.2);

h2) ranbBaHn4eckan pasesa3ka Mexay nomntocamu (ecnv NPUMeHNMO);

i) HOMWHaNBHOE MMNYMLCHOE BbiAEpXKUBaemMoe HanpsxeHue (cMm. 5.3.1.3);

j) IP kog B cootBeTcTBUM C IEC 60947-1:2020 (npunoxeHue C);

k) cteneHb 3arpsisHeHus (cm. 7.1.3.2);

[1) HOMWHANBHbBIA YCNOBHbIM TOK KOPOTKOTO 3aMbIKaHWSA W TUM KOOPAWHALMKM KOHTPOMMepa Unu nyckare-
1151, @ TaKKe TUM, HOMUHASBHBIN TOK M XapakTepUCTUKK cBA3aHHoro ¢ HUM ¥Y3K3 (cm. 5.8);

I2) xapakTepWUCTUKN 3aXMMHOr0 YCTPOWCTBA ANSA BLIBOGOB, B TOM YUChe!

- ONWMHa U30nauuKn, CHUMaeMow neped npucoeguHeHMeM NPOBOAHKKA K KIEMME;

- MaKkcuMMarnbHOe KONMMYecTBO NPOBOOHWKOB, BO3MOXHBIX AN NMPYCOEAMHEHNS.

[ns HeyHWBepcanbHbiX 683BUHTOBLIX KNEMM:

- «S» Unun «sol» — gns knemm, npeaHasHa4YeHHbIX A5 XKeCTKUX OAHOXKUIbHBLIX NPOBOAHWKOB;

- «r» — ONSA KNeMM, npefHa3HavyeHHbIX AN )KeCTKUX (OQHOKUINBbHBIX M MHOTOXMWbHbIX) NPOBOAHWUKOB;

- «f» — gng knemm, NnpegHa3sHavYeHHbIX AN TMOKKUX NPOBOOHUKOB.

Mpumevyanne — B CLUA obosHayeHMe «str» NPpUMEHSAT ana MaeHTUuMKauumn BbIBOAOB, NpeaHasHavyeHHbIX
ONSA MHOMOKUIBHBIX NPOBOLHUKOB.

Llenu ynpaBneHus:

M) HOMVHanNbHOE HanpskeHue Uenu ynpaeneHus U., pof Toka 1 HOMUHANbHYK YacToTy W, npu Heob-
XOAUMOCTH, HOMUHAMNBHOE HaMNpsKeHe NUTaHus uenu ynpaenexdus Ug, pogd TOKa M HOMUHAIIbHYKO 4acToTy,
a TawKe npovve cBefeHws (Hanpumep, TpeboBaHWa NO KanMBpoBKe MOMHOro COnpoTWBNEHUs), Heobxoau-
Mble 0na obecnedyeHns paboThl Lenu ynpasneHus (MpUMepbl KOHUrypauuin uenen ynpasneHus npuBedeHsl
B IEC 60947-1:2020 (npunoxeHune U)).

BcnomoratensHele uenu:

n) BUA M HOMWHAINbHLIE MapamMeTpbl BCMOMOraTenbHbiX Lenei (cMm. 5.6);

Pene » pacuenntenu neperpysku:

0) xapakTepuctukm no 5.7.2, 5.7.5 n 5.7.6;

p) Xxapaktepuctukm no 5.7.3 n 5.7 4.

CTOWMKOCTb K 3MEeKTPOMAarHMTHLIM NOMexaM W YPOBHM U3Ny4YeHus:

g1) ypOBHM MOMEXOYCTOMYMBOCTU M KOHKpEeTHble TpeboBaHusa, Heobxoavmele ona obecnevyeHnsa cooT-
BeTCTBMA (cM. 8.3.2);

g2) krnacc anekTpoannaparta W KOHKpeTHble TpeboBaHusa, Heobxogumble Ans obecnedyeHws COOTBET-
cteus (cm. 8.3.3);

g3) pna obecneyveHns COOTBETCTBMS MO YPOBHIO N3ny4eHus (cm. Tabnuuy 17) TpebyeTtcs BHewHuin OMC-
hunbTp, OH AomKeH ObiTh YKka3aH B KaTanore v pykoBOLACTBE MO 3KCNnyaraumu.

HononHuTenbHbIE CBEAEHMS:

r) CCbINKY Ha CNEeLManvM3npoBaHHY aNEKTPOMOHTaXHYH apMaTtypy, KOTOpPYK A0MNYyCcKaeTcsl MPUMeHATh
AN aNeKTPOMOHTaXa NonynpoBOAHWMKOBOIO KOHTpOMNepa unu nyckaTtens,

S) TMN anekTpoannapaTa no 5.2;

t) MakcMManbHy0 4ONyCTUMYHO BbICOTY OObeKTa YyCTaHOBKM Hag YPOBHEM MOpPSi, €CliM OHa npesbiwaeT
1000 m;

u1) NonHoe conpoTuBneHWe nomnca Z napannenbHOro MexaHM4eckoro KOMMyTauMOHHOMO anekTpoan-
napara LUyHTMPOBAHHOIO NMONynpoBOAHUKOBOrO KOHTponnepa unu nyckatens no |[EC 60947-4-1;

u2) oeknapauuio Ha maTtepuan B cooTBeTcTBUM ¢ IEC 60947-1:2020 (npunoxeHune W);

u3) MOLLHOCTL NOMNYNPOBOSHUKOBOrO KOHTPONNepa anekTpoasurarens.

6.2 MapkupoBka

[Ons koHTponnepoB 1 nyckatenen npumenstoT IEC 60947-1:2020 (nogpasngen 6.2) co cnegyowuymMu o-
NMOMHEHWUSIMM.
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HaHHble B cooTBeTCTBMM C 6.1, nepeuncnenuns d)—u), A0MKHbI BbITe yKazaHbl HA WWNbAWKE, HA 3nek-
Tpoannapare WM B TEXHNYECKOW JOKYMEHTaLMKU N3roTOBUTENS.

[aHHble B cooTBeTCTBUM ¢ 6.1, NnepeuncneHns c), k) (ecnu cTeneHb 3awuTel otTnnyaetcsa ot IP00) u q),
OOMKHbI ObITh HAHECEeHbl Ha anNekTpoannapar; BPeMs-TOKOBble XapakTepUCTMKM (MM Quanas3cH XapakTepu-
CTUK) NPUBOASAT B TEXHUYECKOW AOKYMEHTaUMW N3roToBMTENs.

6.3 MHCTPYKUMM NO MOHTAXY, aKCNNyaTauuu, TeXHUYeCKOMY 0BCNyXXUBaHUI, BbIBOOY
M3 3KCnAyaTaumMmu U JEMOHTaXY

MpumenstoT IEC 60947-1:2020 (nogpa3znen 6.3) co criegyowmm OONONHEHUEM.

[ ononHUTENBHO MHCTPYKLIMK AOMKHbLI BKIKOYATL Crelnan3vupoBaHHYH SNEKTPOMOHTaXKHYK apMaTypy.

V3roToBMTENL NONYNPOBOAHMKOBOrO NyCKaTens, MMeloLLEro B COCTaBe pene neperpysky ¢ agToMmaTtmye-
CKMM B3BOZOM, FOTOBOE K MOACOEAMHEHMIO K YCTPOWCTBY NOBTOPHOIO aBTOMAaTM4YeCKOro nycka ¢ hyHkUMen ge-
©rokMpoBKW, JOMKEH cHabaoWTb nyckarenb HeobxoguMbIMK CBEOEHUAMMW NO NpefynpexaeHuto noTpedutens
O BO3MOXHOCTW MOBTOPHOTO aBTOMAaTWUYECKOro MycKa.

[na anekTpoannapaToB, COOTBETCTBYHOLINX HACTOSILEMY CTaHAAPTY, HE0DXOOMMO YYUTLIBATL Cneayto-
LWe XxapakTepUCTUKNA:

- KOPOTKOE 3aMblKaHU1E;

- ocobble TpeboBaHus K pexxumMy paboTsl (MpY HaNMYUK);

- HanMyne MexaHU4ecKuX KOMMYTaLMOHHbIX YCTPOWCTB, MCMOMNb3yEMbIX B MOMYNPOBOLHWUKOBOM KOH-
Tponnepe geuratensa unu nyckatene (cm. 8.2.1.6);

- MOBbILLEHWE TeMMepaTypbl MeTanIn4yeckoi paguaTopHON NOBEPXHOCTU anekTpoannapaTta Beiwwe 50 K.

Ecnu B cuny KOHCTPYKTUBHOW 0COBEHHOCTU TpebyeTca BHELLHWIA MCTOMHWUK MUTAHUA, KOTOPLIA He ABNSA-
€TCH UCTOYHMKOM C OTPaHMYeHHOW MOLLHOCTbLIO B COOTBETCTBMU C 8.1.14, M3roToBUTENb OOIKEH NpegocTa-
BWTb COOTBETCTBYHOLLME CBEAEHWA O 3alLMTE NOPTOB OT KOPOTKOIO 3aMbIKaHUS 1 CBEPXTOKOB.

[na kaxgoro NoTeHUManbHOro BMaa onacHoCTM U3rOTOBUTENL AOMKEH NpefocTaBuTb NpenynpeguTenb-
Hble 3HaKK, rpadmyeckme 0603Ha4YeHMA UMK yBeOOMeHMs no 6e30nacHOCTU, HanpuMep B COOTBETCTBUM C
IEC 60417-5036:2002. TekcToBble yBegOMMNeEHUS NpuBeaeHsl B ISO 3864-2.

Mpumeuvanune — BISO/EC 82079-1") npuseneHo pykoBoaCcTBO No pa3paboTke MHCTPYKLMI Mo 6e30NacHOCTW.

B MHCTPYKLUUKW TakKXe OOJTXKHbI BbITb npmeeneHbl CBegeHWA 0b YCTaHOBKe CpPenCTB OTKIHOYEHWA MNMPU He-
OGXO,EI,VIMDCTM TEXHUYECKOTo O6CHy}KMBaHMﬂ nocne nonynpoBOAHUKOBOIO KOHTpONnepa uin nyckaTterns.

6.4 dKonorn4yeckue ceegeHun

MpumensitoT IEC 60947-1:2020 (nogpasaen 6.4).
Jeknapauuu Ha maTepuansl (NpU HanMnM4YUKU) cnegyeT NOCTaBNATbL B cooTeeTcTBUM ¢ IEC 60947-1:2020
(npunoxeHue W).

MpumedaHue — MeToad OUEHKM BAUAHWA YCIOBUIA OKPY»KatoLeil cpebl Ha aneKkTpoannapartsl KOMMYTauuu 1
ynpaeneHus npusedeH B IEC/TS 63058.

7 HopmanbHble yCnoBus aKCcnnyatauum, MOHTaXa M TPaHCNOPTUPOBaHUA

7.1 HopmanbHble ycrnoBua akcnnyatauuu

7.1.1 TemnepaTtypa oKpy»KaloLlero Bo3gyxa

MpumensitoT IEC 60947-1:2020 (nyHkT 7.1.1), 32 UCKNIOYEHUEM TOTO, HYTO BCE CCbINKM Ha MUHYC 5 °C 3a-
meHeHbl Ha 0 °C.

7.1.2 BbicoTa Hapg ypoBHEM MopS

Mpu HoMMHanbHOW BbicoTe cBbile 1000 M M3roToBUTENb AOMKEH YKa3zaTb MakKCUMMarnbHYK BbICOTY C
YyYETOM:

- TEnnoBbIX OrpaHUYeHUiA, eCcrn OHW HOpMUpYIOTCH NpK paboTe Ha BbicoTe cBbiwe 1000 m;

- AaCneKTOB KOOPAMHAL MW M30MNALUNA, ECTIN OHWM HOPMUPYOTCA NpK paboTte Ha BbicoTe cBbiwe 2000 m.

1) 3ameHeH Ha IEC/IEEE 82079-1:2019. OgHako Ans ogHo3HayHoro cobniofeHus TpeboBaHUA HacTOALLEro cTaH-
JapTa pekoMeHAYeTCs UCMOMNb30BaTE TONBKO YKaszaHHOe B 9TOWM CChiNke uagaHue.
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[ns anekTpoannapartoB, NPUMEHAEMbIX Ha BomnbLIE BbICOTE HA4 YPOBHEM MOPS, HEOBXOAMMO Y4YNThI-
BaTb CHMXEHWE 3NEKTPOM30NALMOHHBIX CBOWCTB M 3aphekT oxnaxaeHua Bo3gyxa. dnekTpoannapar, npegHa-
3Ha4YeHHbIR Ana paboTkl B Nof0bHLIX yCNnoBuax, pazpaboTaH Unu NpuMeHAEeTCsA B COOTBETCTBUN C COrMalleHu-
eM MexXOy M3roToBMTeneM 1 noTpebutenem.

7.1.3 ATmocdepHkle yCroBus

7.1.3.1 BnaxHocTb

MpumeHsioT IEC 60947-1:2020 (noanyHkT 7.1.3.1).

7.1.3.2 CTeneHb 3arpsasHeHns

Ecnu uarotoBUTENEM HE YKa3aHO MHOE, KOHTPOMMepbl U NycKaTenu NpUMeHST B YCNOBUAX Cpedbl Co
cTeneHbto 3arpasHeHns 3, onpegeneHHblx B IEC 60947-1:2020 (nognyHkKT 7.1.3.2). B 3aBUCUMMOCTU OT MUKPO-
KMMMaTUYECKUX YCIIOBUI JONYCKaeTca NPUMEHEHWE NPOYUX CTEMNEHEN 3arpa3HeHns .

7.1.4 AuHamn4yeckue Harpysku u subpaumm

MpumensitoT IEC 60947-1:2020 (nyHKT 7.1.4) co cnegytowmm gONONHEHWEM:

CrtangapTHble ycnosusi Bubpauum onpegenetrbl B IEC 60947-1:2020 (tabnvua Q.1, cHocka b).

7.2 YcnoBusA TpaHCNOPTUPOBAHUA U XPAHEHUSA

MpumeHsoT IEC 60947-1:2020 (nognyHKT 7.2).

7.3 MoHTax

MpumensoT IEC 60947-1:2020 (nognyHKT 7.3).
MoHTax Ha perKy fomKeH ObiTb YkasaH B cooTeeTcTBuM ¢ IEC 60715 (ecnv npumeHnmo).

7.4 3neKTp0M3rH WTHaA COBMeCTUMOCTb

Acnektbl 9MC npuBegeHbl B 8.3 n 9.4.
8 TpeboBaHMA K KOHCTPYKLMM U pabOTOCNOCOOHOCTH

8.1 TpeboBaHUA K KOHCTPYKLMHK

8.1.1 OGwWmMe nonoxeHus

MpumeHsoT IEC 60947-1:2020 (nyHkT 8.1.1) co cnegytowum gONOMHEHUeM:

[omxHbl BbITb MPUHATHI MEPBI NO CHUXEHWIO BEPOSITHOCTM TpPaBMUPOBaHUA 06CnyXu1BatoLLEero nepcoHa-
na v ywepba MMmyLLecTBy B YCNOBUAX MOHTaXa, TEXHUYEeCKOro 06cnyK1uBaHUsA U HOpManbHOW 3KCInyaTauuu,
HeHopMarnbHOW akcnnyaTaun 1 06OCHOBAHHO NPOrHO3NPYEMOro HEMPaBWIBHOrC NpMMeHeHus. TpeboBaHus-
MW HACTOSLLEro cTaHgapTa Takue Mepbl NpefyCMOTPEeHBI.

B coOTBETCTBUM C HACTOALLMM CTAaHOAPTOM B HOPMAaribHbIX YCIIOBUAX 3KCMMyaTauny U B YCIIOBUSIX eOu-
HWYHOW HeucnpaBHOCTM Heobxooumo obecneynsaTb 3aLUMTY OT OMNACHOCTEW, CBA3AHHBIX C 3MEKTPOHHbLIMU
LensmMu.

KomMnoHeHThl, NpUMeHsieMble B KOHCTPYKUWW 3MeKkTpoannapaTtoB M COOTBETCTBYOLWME OnpedeneHHbIM
cTaHgapTam Ha KoHKpeTHoe obopyaoBaHuwe, He TpebyloT oTaenbHON oueHKW. KOMNOHEHTHI Unu yanbl KOMMno-
HEHTOB, ONpeAeneHHble CTaHAapPTLI Ha KOTOPbIE OTCYTCTBYIOT, MOAMEXaT NCMbITAHWAM B COOTBETCTBUM C Tpe-
BoBaHMAMK HacTosIWero craHaapTa. Ecnu NnpuMeHsoT MexaHnveckne yCTpoMCTBa KOMMYTaUMK, CUMTAETCS,
4YTO OHM COOTBETCTBYIOT TpebOBaHMAM KOHKPETHOro cTaH4apTa Ha aHanorMyHble M34envsa U AoNoMNHUTENbHBIM
TpeboBaHMAM HacTOsLLEro cTaHaapTa.

Ecnu anexkTpoannapaT npegHasHadeH Ans NpYMEHEeHWA COBMECTHO G onpedeneHHbIM BcroMoratenkb-
HbIM ODOpYAOBaHWEM W CNeuuanua3npoBaHHON 3NEKTPOMOHTaKHOW apmMaTypoW, OLeHKa WM ucneiTaHue tes-
ONacHOCTW AOIMKHLI PAcNpOCTPaHATECA HAa BCMOMOraTenbHyo annapartypy v apMmaTtypy npuv YCNOBWK, HTO OHK
He BMWAKT Ha BezonacHOCTb Kakoro-nmbo obopyaosaHus.

HocTynHas YacTb anekTpoannapara, U 0Co0eHHO OpraHel ynpaBneHusl, He AoMXHa MMeTb OCTPbIX Kpaes
W YINOB, KOTOPbIE MOTYT NPUBECTK K TPAaBMUPOBaHWIO onepaTopa.

B pykoeogcTBe no akcnnyatauum cregyet nogpobHo ykasate mepkl 6€30nacHoCTH, NpegHasHavyeHHble
4N noTpebuTens, B TOM Y1cne YeTKoe NpeaynpexgeHne o BO3MOXHOCTM BOZHMKHOBEHMSA OMacHOW cUTyaunu
B pALEe KOPPEKTUPOBOK MMM HAGTPOEK.

HacTponky kaxgoro aBToMaTM4ecKoro cbpacklBaemoro pacuenuTens neperpysku B pyKOBOACTBE MO
akcnnyaTauum cnegyeT paccMaTpuBaTh Kak cneuunansHoe npegynpexgerHve o besonacHocTy.
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[Mpy 3amMeHe unu coKpaLleHW NPUMEHEHWA ONAacHbIX BELLECTB UMK B Lensax obecrnedeHnss Mep no npe-
OOTBpaLleHWo BbIBPOCOB UMK KOHTaKTa C HUMMW criefyeT yuuThiBaTh TpeboBaHua IEC 60947-1:2020 (npuno-
*eHue O).

8.1.2 MaTepuansli

8.1.2.1 Obwume TpeboBaHUA K MaTepuanam

MpumensitoT IEC 60947-1:2020 (noanyHkT 8.1.2.1) co cneaywwmMMm 4ONONHEHWAMMN:

[etann n3 n3onauMoHHbIX MaTepManoB, PacnonoXeHHbIE B 3NTEKTPUYECKMX Liensax C MMTaHWeM OT UCTOY-
HWKa NMUTAHWA C OrpaHNYeHHON MOLHOCTLIO No 8.1.14, MOryT He COOTBETCTBOBaTh TPe6oBaHMAM HaCTOALLErO
NOANYHKTA.

MpumedvaHne — TpeboBaHWs No NoxapoonacHoCTH NpuBefeHsbl B IEC/TR 63054 [25].

8.1.2.2 McnbiTaHue packaneHHbIM NPOBOAOM

MpumenstoT IEC 60947-1:2020 (nognyHKT 8.1.2.2) co criegyoLWwmnM ONOITHEHUEM:

McnbiTaHua, NpoBoAMMbIE HA aneKTpoannapare Uy 4acTsax, B3ATbIX U3 aNeKTpoannapara, 4acTsax U3o-
NSLMOHHOMO MaTepuana, HeobxooMMbIX ONA YAEPXKaHUSA Ha MecTe TOKOBEAYLLMX YacTel, JOMKHbI OTBeYaTb
TpeboBaHUSAM MCMbITAHWIA packaneHHoW npoeonokoi no [IEC 60947-1:2020 (nognyHkT 9.2.2.1) npw ucnobiTa-
TensHow Temnepatype 850 °C.

8.1.2.3 VcnblTaHue, OCHOBaHHOE Ha KaTeropumn BOCNNamMeHseMocTH

MpumenstoT IEC 60947-1:2020 (nognyHkT 8.1.2.3).

8.1.3 TokoBefyLiMe 4acTU U UX COeaUHEHUA

MpumeHsaoT IEC 60947-1:2020 (nyHKT 8.1.3) co cnegyowmm ONOMHEHNEM:

OnekTponpoBoAKka, KoTopas MoXeT DbiTb NepemelLeHa UM 30THyTa BO BPEMS MOHTaXa UIM BO BPEMS
TEXHMYECKOTO 0BCNYXKMBaHWA, HANPMMeEpP NMPOBOAKA OT HEMOABWXKHOW YaCcTU K YacTu, YCTAHOBMEHHOW Ha OT-
KWOHOW KPbILLKE UMK ABEPW, OOMKHA BbITh NPONOXEHa U 3akpenneHa TakuMm obpasom, ytobkl NpoBos He Bbin
NOBPEXAEH BO BPEMS OTKPLIBAHUS WM 3aKPBIBAHWUSA OBEPU UITU KPLILLKHK.

8.1.4 3a30pbl M paccTOAHUA NYTU YTEUYKN

MpumeHsaoT IEC 60947-1:2020 (nyHkT 8.1.4) co cnegyowmmMm JONONHEHUAMMN:

B cootBeTcTBMM € 8.1.14 K BO3OYLWHbLIM 3a30paM U NYTAM YTEYKWM B Lensx ¢ NMTaHueM OT UCTOYHUKOB C
OrpaHUYeHHON MOLLHOCTBI, B TOM YMCIIE Ha MeYaTHbLIX MOHTaXHLIX NNatax, He NpeabaBnsaoT 0bs3aTensHbIX
Tpeboranun no IEC 60947-1:2020 (nyHkT 8.1.4).

Ecnu poctynHel uenu BCHH u 3CHH, oHu gomkHel BbITe OTAENEHBI OT OMACHBIX YacTen Nog Hanpsxe-
HWEM B COOTBETCTBMM C TpeboBaHuAMU NpunoxeHns N K CONpOTMBAEHUIO B 3alUMTHON Lenn B AOMOMHEHME K
IEC 60947-1:2020 (npunoxeHue N).

MpumedvaHue 1 — Ecnm kakme-nnubo Lenu OOCTYMNHbI TOMBKO B YCNOBUAX TEXHUYECKOrO OGCNYKUBAHUA UK
aHanorMyHbIX YCroBMAX, TO, B 3@BUCMMOCTI OT YPOBHA pUcKa (CTeneHb TSHKECTW BPeaa U BEPOATHOCTE BO3HUKHOBEHUS),
WX NPUMEHeHWe LOMYyCKaeTca paccMaTpuBaTh Kak NpUMEHEHWE B HOPMarbHbIX YCNOBKUAX 3KchnyaTaummn (cMm. 6.1) v npu-
MEHATL TONMbKO 6a30ByH0 M3oNaUMO. [OCTyNHbIe YacTy ONPeaenaAT UenbiTaTenbHbiMK Wynamu no IEC 61032.

MpumeyaHue 2 — CBOWCTBA NOMNYNPOBOAHWKA HE MO3BOMSAT €ro NpPMMEHsTb B LEMNAX B KadecTee
pazbeauHUTENs.

8.1.5 OpraH ynpaBneHusi

OTcyTCcTBYET.

8.1.6 YKa3zaHune nonoxeHus KOHTaKToOB

OTcyTcTBYET.

8.1.7 JononHuTenbHble Tpe6GOBaHMA K 3NeKTpoannapaTam, NPpUrogHbIM AN pasbeduHEHNUA

OTcyTCcTBYIOT.

8.1.8 BuiBOogbl

8.1.8.1 O6wme nonoxeHus

MpumensitoT IEC 60947-1:2020 (nyHkT 8.1.8) co cnegyowmmm 4ONONHUTENbHBIMKA TpeboBaHUsIMK.

8.1.8.2 Obo3HayeHne 1 MapKMPOBKA KOHTAKTHbIX BbIBOJOB

MpumensitoT IEC 60947-1:2020 (nognyHkT 8.1.8.4) ¢ fononHUTENbHBIMW TpeBOBaHUSMWN B COOTBETCTBUM
C npunoxeHnem A.

OnekTpoannapaT MoXeT OblTb cHabXeH cpegcTBamu AN MOOKMNIOYEHWS K 3a3eMIIeHUI0 TOMbKO AMS
byHKUMOHAnNBHBIX Lenen (B oTnuyKe oT 3awmTHOro 3aseMmneHus). OHWM OOMKHbI UMETE MapKUpPOBKY MW Opy-
ryto ngeHtTucukaumo B cooteetctenm ¢ IEC 60445.
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8.1.9 lononHuTenbHbie TpeGoBaHMA ANA 3NeKTpoannapara ¢ NONKCOM HelTpanu

OTcyTCcTBYIOT.

8.1.10 MNMonoxeHUs o 3aWLUTHOM 3a3eMNeHun

MpumeHsoT IEC 60947-1:2020 (nyHkT 8.1.10).

8.1.11 Kopnyc ona snekTpoannapaTtoB

MpumensioT IEC 60947-1:2020 (nyHkT 8.1.11).

8.1.12 CTeneHu 3aWMTbl KOHTPONNEPOB U NycKaTenen B 3alUTHOM UCMONTHEHUU

MpumensioT IEC 60947-1:2020 (nyHKkT 8.1.12).

8.1.13 BuiTAruBaHue, Kpy4yeHue, M3rub cranbHbIX Tpyb ANA NPOBOAHUKOB

MpumeHsoT IEC 60947-1:2020 (nyHkT 8.1.13).

8.1.14 UcTOYHUK C OrpaHUYEeHHOW MOLWHOCTLIO

8.1.14.1 Obwwme nonoxeHuns

Peanusaunio orpaHWy4eHus MOLLHOCTM UCTOYHMKa BO BTOPWMYHOW LIENMW AOMYCKaeTCsA OpraHu3oBblBaTb
npu ee NOAKNYEHWUM K LLEeNK C ONacHbIM HanpsieHnemM npu Ucnonb30BaHUKM cregyowmnx cpeacTs:

a) ranbBaHM4ecKoe pasferneHue;

b) conpoTMBneHue orpaHNYeHUs ToKa.

MpumeyvyaHue — WcTouHuku knacca 2 B cootBeTcTBUM ¢ NFPA 70 n CSA C22.1 obnagatoT aHanorv4yHbIMu
BbIXOAHbLIMW INEKTPUHECKUMI XapaKTepUCTUKaMM, YTO M UCTOYHMKM MUTaHWA C OrpaHUYEHHOM MOLLHOCTBLIO U ranbBaHuye-
CKUM paspeneHuem.

8.1.14.2 VICTOYHMK C orpaHM4YeHHOR MOLLHOCTbLIO U ranbBaHWYEeCKUM pasneneHnem

MCTOYHMK NMUTaHWA € OrpaHUYEeHHON MOLLHOCTbID WM ranbBaHWYeCKUM pasfeneHneM COOEPXKUT Takow
ranbBaHWYeCKN pa3BsA3aHHbIA KOMMOHEHT, Kak TpaHcdopMaTop, Mexay NepBUYHON LUEenbl U BbIXOAOM orpa-
HWYEeHHOW MoLLHOCTU. OH OOMXKeH COOTBETCTBOBAThL OOHOMY M3 CneaylLlnx TpeboBaHwuii:

a) BbIX0OZ, NO CBOMM CBOWMCTBaM OrpaHW4eH B COOTBETCTBUM C Tabnuuein 19;

b) nuHenHOe uNn HenuHenHOe COMPOTUBIIEHWE OrpaHW4YMBaET BbIXOA B COOTBETCTBMM € Tabnuuen 19.
Ecnuv npumeHsIloT yCTPOMCTBO C MOMNOKMTENBHBIM TeMAepaTypHbIM KoadpdomumeHTom (MTK) [Hanpumep, Tep-
mucTop ¢ MNTK], oHO OOMKHO BbioepaTb OnpefeneHHble UCNbITaHus, YkasaHHble B IEC 60730-1;

C) perynupymrLias ceTb OrpaH1U4vMBaeT BbIXOAHYH MOLLHOCTbL B COOTBETCTBUM ¢ Tabnuuen 19 kak ¢ ean-
HWYHOW HEWCMPABHOCTLIO B PEMYNUPYHOLLEN CETU, TaK 1 Be3 Hee;

d) NPMMEHSAIOT 3aLUUTHOE YCTPOMNCTBO OT NEPErpy3KM MO TOKY, MPW 3TOM BbIXOLHOW CUTHAN OrpaHuYeH B
COOTBETCTBUKM ¢ Tabnuuen 20.

Tabnuua 19 — lNpegencHble 3HA4YEHUA UCTOYHWKOB C OFPaHWYeHHON MOLLHOCTBI0 Be3 yCcTpoWCcTBa 3aWMThl OT nepe-
rPY3KW NO TOKY

Buixonroe Hanpsxenne?! Uy, B . b}, d MakciumansHas MOLWHOCT6S)
BbixoaHo# Tok Iy, P d), A S BA
nepemMeHHoro Toka NMOCTOAHHOIO TOKa % 1
He Gonee 30
- He tonee 30 He Bonee 8 100
(OencTBYIOLLEE 3HAYEHMe)
150
— 30 < U, < 60°) U 100
oc
a) U, — BbIXOAHOE HANpsKeHUe, U3MEePEHHOe B COOTBETCTBUM CO BCEMU OTCOEAMHEHHBIMU LIENsMI HArpy3sKku.

HanpsikeHus npvBegeHbl ONS CHHYCOMAANBHOrO NEPEMEHHOro ToKa W MOCTOSHHOro Toka 6e3 nynbcauwi. [Ons
HECVHYyCOoMAAMNLHOro NEPEMEHHOTNO TOKA M NMOCTOAHHOMO ToKa ¢ nynecaumsamu Gonee 10 % nvka NMKOBOE HanpsKeHWe
He MOXeT npeBbiwaTth 42,4 B.

b) I — MaKcMarbHbIN BLIXOAHOW TOK C 6e3beMKOCTHOW Harpyskon, BKIOYan KOPOTKOE 3aMblkaHue.

¢} S, BA — MaKcuManbHas BbIXOAHas OUKCUPYEMas MOLIHOCTb C BE3bEMKOCTHOIA Harpyakoi B COOTBETCTBUM C
9.24.

d) Mamepenve I, NPOBOAAT Yepes 5 ¢ nocre NPUMEeHEHNUs Harpyaku, ecni aamta obecneqnBaeTcs ANeKTPOHHOM
uensio nnu yetpocteom MNTK (Hanpumep, Tepmuctop ¢ MNTK), unu yepes 60 ¢ — B ocTanbHbIX Cry4anx.

e) B CLIA npedencHbiM ABMSiETCH 3HayeHne 60 B MOCTOAHHOMO HEMpepbLIBHOMO MMM MOCTOSIHHOMO TOKa,
KOMMYTUPYEMOrO BHE Npefenoe avanasoHa 4Yactotel oT 10 go 200 'y, n 24,8 B nocToOsHHOIO TOKa, KOMMYTUPYEMOTO B
npegenax guanasoHa yactot ot 10 go 200 u.

MpumevyaHune — Tabnuua Byget npueegeHa B HoBow peaakuun [EC 60947-1, cooTBETCTBEHHO, HyMepauwva
Tabnuy B HOBOW BEpCMM CTaHOAPTa U3MEHUTCS.
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Ecnn NMPMMEHAT 3allnTHOE yCTpOI?ICTBO OT neperpy3kn no ToKy, OHO OOJTKHO ObITb npepgoxpaHuTtenem
Unn HeperyrnnpyemMmbiM anekTpoMmexaHn4eCckum yCTpOVICTBOM.
CooTeeTcTBUE ana onpegeneHva MakcumMarnsHomn ,El,OCTyrIHDl;'I MOLHOCTK NMPOBEPAKT MCNbITAHUEM MO

9.24.

B cny4dyae BHelHero NCToOYHKMKa NTaHuAa C yCTpOI}"ICTBOM 3alWlKTbl OT NepPerpy3kn Nno TOKy nokKasaTernun He

[OOIMKHBI NPeBbILAaTh 3Ha4YeHUn, NpuBedeHHbIX B Tabnuue 19. B cnyyae BHelwHero WcTodHMKa nuTaHus Ges
YCTPOWCTE 3aLUMTLI OT Neperpysku Nno TOKy MokasaTeny He OOMMKHbLI MPeBbiWaTh 3Ha4YeHW, NPUBEeEeHHbIX B
Tabnuue 20.

Tabnuuya 20— [NpegeneHble 3HA4YEHUS UCTOYHUKOB C OFPaHWYEHHON MOLLHOCTbLIO C YCTPOMCTBOM 3allMTbl OT nepe-

rPY3KU Mo TOKY

BeixogHoe Hanpsixenue® U, ., B BlixogHoi Tokb): 9) MaKcAManbHas HomuHan Toka
c), d) YyCTPOWCTBA 3aLUUThI
nepeMeHHoro Toka NOCTOAHHOIO TOKA e MowHocTS: 7 S, BA T CBEPXTOKOB®), A
He Gonee 20 He Gonee 20 He Gonee 5,0
. 150
20 < U,, <30 20 < U, = 30" 1000 TN
BTN 250 oc
oG
<60 < 180
— 30 <U,, <60 U
o
a) U, — BbIXOOHOE HanpsKeHWe, M3MEPEHHOE B COOTBETCTBUM CO BCEMMU OTCOEAWHEHHBIMU LENAMU HATPY3KNA.

HanpskeHus npuBedeHbl AN CUHYCOWMOANBHOMO MEpPEeMEHHOro TOKa M MOCTOAHHOro Toka 6e3 nynbcauui. Ons
HECWHYCOMAAaNbHOro NepeMEHHOro ToKa 1 NOCTOAHHOIO ToKa ¢ nynbcauwamm bonee 10 % nvka NMKOBOE HanpsKeHue
HEe MOXET npeBbilwaTe 42,4 B.

b) I3 — MaKcUManbeHbIA BEIXOAHON TOK C 6E3LEMKOCTHOI HArpy3Kkom, BKITIOHasA KOPOTKOE 3aMblKaH1e, N3MePEHHBIN
yepes 60 ¢ nocne noga4u Harpysku.

©) S, BA — MaKcuUMarbHas BbIXOAHAS hukcupyemasi MOLHOCTb C 683beMKOCTHOW Harpy3kon, M3aMepeHHas vyepes
60 c nocne nogayu Harpy3ku, B COOTBETCTBUM € 9.2.4.

d) OrpaHnumBalolMe TOK CONPOTMBMNEHWS OCTAIOTCH B LENW BO BPEMS M3MEPEHMd, HO Npu 3ToM B LEenu
npegycMoTpeH obxof YCTPOWCTB 3aLlMThl OT MEPerpy3ky no TOKY.

€) HoMWHanbl ToKa YCTPOICTB 3alUuThl OT NEeperpyskk No TOKy, KOTophie B TedeHne 120 ¢ pasMbiKaloT Lenb C
TOKoM, paBHeIM 210 % HOMUHanNeLHOro ToKa, yKkasaHHoro B Tabnuue.

) B CLIA npenenbHbiM siBnsetcs 3HadeHue B0 B MOCTOSHHOrO HENPEPLIBHOTO MMM MOCTOSHHOMO TOKA,
KOMMYTUpYEMOro BHe npefenor ananasoHa YactoTsl oT 10 go 200 Mu, 1 24,8 B NOCTOAHHOMO TOKAa, KOMMYTUPYEMOTO B
npegenax guanasoHa vactoT ot 10 go 200 Mu.

Mpumevyanume 1 — [MpuunHa HeoBXOOMMOCTU M3MEPEHWA Ha LUYHTMPOBAHHbLIX YCTPOMCTBAx 3aliMTbl OT
CBEPXTOKOB B COOTBETCTBUM CO CHOcKoid) 3akniovaeTcs B onpeneneHnn obbema aHeprii, KOTophbIii cnocoBeH BhiasaTb
BO3MOXHbI Neperpes BO Bpems cpabaTbiBaHWsA YCTPOWCTE 3allMThbl OT Neperpy3ok no TOoKy.

Mpumevyanue 2— Tabnvua byneT npuBeaeHa B HoBol pegakumm IEC 60947-1, cooTBETCTBEHHO, HyMepaLuusa
Tabnuy B HOBOWM BEpCUM CTaHOAPTa U3MEHUTCS.

8.1.14.3 VICTOYHKK C orpaHUYeHHOW MOLLHOCTBIO M OrpaHUYMBaOLLMM TOK COMPOTURNEHUEM

WCTOUYHUK NMNTAHUSA C OrpaHNUYeHHON MOLLHOCTLIO M OrpaHUYMBAIOLLMM TOK CONPOTUBNEHMEM UMEET crie-
OYIOLWNe XapakTepUCTUKM:

a) BbIXOQHOE HanpsXeHWe orpaHuyeHo B COOTBETCTBUM C Tabnuuein 21 1

b) NnnHeAHoOe MNKu HenuHenHoe COMPOTUMBIIEHWE OrPaHWYMBaET BbIXOOHYH MOLLHOCTb B COOTBETCTBUM C
Tabnuuen 21, kak ¢ eQUHUYHOR HEUCNPABHOCTLI, Tak 1 bes Hee.

VCTOYHMK NUTAHUA C OTPaHUYEHHON MOLLHOCTBIO U OrpaHWYNBaLLMM TOK COMPOTUBMNEHNEM MOXET DbITh
ycTaHoBrneH nubo B CMMNOBOW CETU, NUMBO M3 LUenu ¢ NPUHYOAUTENBHBLIM pasfeneHneM, HanpMmep BTOPUYHAS
obmoTka TpaHcdopmaropa.
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Tatnuua 21 — lNpegensbHble 3HAYEHNUA UCTOYHUKOB C OFPaHWYEHHOWM MOLLHOCTBIO M OrpaHUYMBalOLLMM TOK COMpo-

TUBNEHNEM
a)
BbixoaHoe Hanpsxerue® Us,, B o b)d) MakcumansHas MOLHOCTLE)
BbixogHow Tok®) A [ A S BA
nepemMeHHoro Toka NOCTOAHHOIO ToKa '
He 6onee 30
5 He bonee 30 0,5 15
(oencTByloWwee 3HaYeHME)

a) U, — BbIXOOHOE HanpsKeHue, U3BMEPEHHOEe B COOTBETCTBUM CO BCEMU OTCOEAWHEHHBIMU LIENAMU HarpyaKki.
HanpspkeHuss npvBegeHbl 4MAA CMHYCOMAANbHOrO MEepeMeHHOro ToKa WM MOCTOsHHOro Toka 6e3 nynbcauwn. [Ans
HEeCHHYCOoMAanbHOro NepemMeHHoro Toka W MOCTOAHHOIO Toka ¢ nynbcauusamu bonee 10 % nuka NMKoBOE HanpsxeHwe
He MOXET npeBbilaTh 42,4 B.

b) |, — MaKcHMarnbHbIi BEIXOAHOW TOK, U3MEPEHHII Ha BbIXOAE UCTOMHUKA MUTaHNSA C OTPaHUYEHHO MOLLIHOCTLIO.

€} S, BA — MakcumansHas BeIXOAHAA GUKCMPYeMas MOLLHOCTL B COOTBETCTBUM C 9.2.4.

d) amepeHue I NPOBOAAT Yepes 5 ¢ Nocne KOPOTKOro 3amblKaHNs.

Mpumevyanune — Tabnuua ByoeT npuBegeHa B Hoeol pegakumn IEC 60947-1, cooTBETCTBEHHO, HyMepaUVa
Tabnuy, B HOBOI BEPCUK CTaHAapTa U3MEHUTCS.

8.1.15 Uenb c coxpaHeHMeM 3Hepruu 3apaga

OeTanu, B TOM 4ucne coxpaHswllne 23apan (KOHOEeHCATOpbI), KOTOpbIe OOCTYMHbLI (HANpUMep, 3aXUMbl
KaTYLIKA) UNW CHUMAKTCA ONS TeXHUYeCcKoro obcnyxmMBaHusa (Takoro, Kak 3aMeHa KaTylleK), MOHTaxa WUnu
OeMOHTa)a, He OOMKHbI NOBbIWAaTEL (hakTopbl pMUcKa, CBA3AaHHOMO ¢ ONACHOCTHLIO BO3AENCTBUA AMNeKTpUYecKoi
SHEepPrum nocne ux OTKIYeHUs.

KoHpeHcaTopbl, NpUCOEAUHEHHbIE K AOCTYMHbLIM ONACHbIM AeTanAam noj HanpsKeHneM, JOMKHbI pa3ps-
XaTbca 40 YPOoBHSA aHeprun meHee 0,5 m[x B TeveHne 5 ¢ nocne oTKNHYEeHWA aNeKTpoaHeprn. B npoTtuBHOM
cny4yae Ha u3aenuu JOMKHbI ObITb HAHEeCEHL! OTYETNIMBO pasnuyuMMele NpeaynpeauMTensHble 3Haku, yKasbiBa-
ol Me BpeMs paspsaga Unu npeanodTUTenbHbIM cnocob paspagku KoHgeHcaTopa 40 NpedenbHbIX 3HAYeHW,
OOMYCKaKLMX KacaHUe CoOeqUHUTENBHbLIX KOMMOHEHTOB.

8.1.16 YcnoBusa HeMcnpaBHOCTU U HEHOPManbHbIE YCNOBUA

OnekTpoannapaT AoMmKeH ObiTb CNpPOeKTUpoBaH Takum oBpaszom, YTOBbl UCKMOYNTE peXxnMbl paboTol,
KOTOpblE MOTYT MPUBECTU K HEUCNPaABHOMY COCTOSHWIO UMW OTKa3y KOMMOHEHTa, NPUBOASLLEMY K BO3HMK-
HOBEHMWHK OMACHOCTW, eCN WHble Mepkbl N0 NPefoTBpPAaLLEHUO ONACHOCTU He NPeayCcMOTPEHb! YCTAHOBKOW 1
OTCYTCTBYIOT B CBejleHuAX 06 yCTaHOBKe, NpunaraeMelix K anekTpoannaparty. TpeboBaHUsl HACTOALLEro MyHKTa
Takke NpUMeHKMbI K HEHOPMarnbHbIM YCITOBUSAM 3KCMNyaTauun B 3aBUCMMOCTU OT CUTYauUuu.

AHanuM3 unu McnbiTaHne uenei NpoBOAAT ANs onpefeneHvwst Toro, He NMpUBEAET N HEWCNPAaBHOCTb
onpeneneHHoOro KOMMOHEHTA, BK4Yaa CUCTEMY U30NALWKM, K BO3HUKHOBEHUWIO OMAaCHOCTH.

[aHHbl aHann3 OOMKeH BKM4YaTb 0DCTOATENbLCTRA, NMPU KOTOPbLIX HEWCMPAaBHOCTL KOMMOHEHTa, B TOM
yKrcne Neperpes CUIOBOrO NOMyNPOBOAHMKA, UMW M30NALUKM (OCHOBHOW U JOMONHUTENBHON) MOXET NPUBOANTL:

- K PUCKY MOpPaXeHWs 3MeKTPUYECKUM TOKOM:;

- pWUCKy Aerpagjauud, npuBogsileli K 06pa3oBaHnl NNameHu, BbIAENEHUI0 TOPSLLUX YacTuL, UMK pac-
nnaereHHOro MeTanna,;

- neperpesy CUMOBOro NOMYNPOBOL4HMKA.

AHanM3 UNn NCNbITaHWA OOMKHbI BKMOYaTh AENCTBME YCIOBMIA KOPOTKOIO 3aMbikaHusa 1 obpbiBa B Lenu
KOMMOHeHTa. McnbiTaHus HeoBXOAUMBI, ecrnin No pe3ynsTataM aHanui3a HEBO3MOXHO OfHO3HAa4yHO CKa3aThb,
UTO B YCITOBUAX KOPOTKOTO 3aMblKaHUA 1 0DpbiBa LENU HEMCMPaABHOCTL KOMMOHEHTA HE NPUBEOET K OMacHOCTU
nopaxeHusa anekTpuJyeckMMm TokoM unu noxapa. CooTBeTCcTBME NPOBEPAIOT UCMbITAHMEM No 9.2.5.

CuntaeTcs, 4TO KOMMOHEHTLI, BblAEpKaBLUME OLEHKY Ha Haf4eXHOCTb Mo CTaHA4apTy ANs COOTBETCTBY-
IOLLLEro KOMMOHEHTa, COOTBETCTBYIOT YCTAaHOBMNEHHbLIM TpeboBaHusM 1 He TpebyloT AOMNONHWUTENbHON OUEH-
KW, eCNWU UCMNbITaHUSA NPOBOAMINCH B YCIOBUWAX, KOTOPblE COOTBETCTBYIOT LENeBbIM YCNOBUAM 3KCNNyaTauum
anekTpoannapara.

8.1.17 3awuTa NOPTOB OT KOPOTKOro 3aMbIKaHUSA U Meperpy3ku

Ecnu MCTOYHKMK 3HEpPrUKM Ons BHELWHEero CUrHanbHoro UM cUnoBOro nopta anekTpoannaparta He CooT-
BeTcTBYeT TpeboBaHnAM, NpegbsBnaeMblM K MCTOYHUKAM C OrpaHu4eHremM MowHocTK no 8.1.14, anektpoan-
napar npeacTaensieT OnacHOCTb B YCNOBUAX KOPOTKOrO 3aMblKaHUA UMK Neperpy3kn. MHCTPYKLMK NO YCTaHOB-
K€ BHELUHUX CpeacTB 3alluThl OT Neperpy3kn nNo ToKy OOMKHbI BbiTh NpegocTaBneHbl B COOTBETCTBUN C 6.3.
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CooTBeTtcTBUE NpoBEPAKT NyTemM ocMmoTpa U npu H906XD,E|MMOCTI/I — nytTem nMmnTauunn yCJ'IOBMP'I eanHn4Y-
HOM HEWCNpPaBHOCTA.

8.2 TpeboBaHuA K paboTocnocoBGHOCTH

8.2.1 Pabouue ycnoeus

8.2.1.1 Obwme nonoxeHus

BcnomoraTtenbHble yCTPOWCTBA, NPUMEHAEMbIe B KOHTPONIepax v nyckaTensix, A40oMmKHbl paboTtaTk B co-
OTBETCTBWMU C MHCTPYKLUAMW N3rOTOBUTENS M COOTBETCTBYIOWMMM CTaHOapTaMu Ha NPoOaYKUMIO.

8.2.1.1.1 KoHCTpYKLMS KOHTPONIEpOoB 1 NyckaTene JomkHa obecneynBaTh:

a) ceoboHOe pacuenneHue;

b) BO3MOXHOCTbL MPUHYAWUTENLHOIO BO3BpATa B Pa30OMKHYTOE WNUW OTKMOYEHHOEe COCTOSIHWE MpU BO3-
OEeNCTBUM HA NPedyCMOTPeHHbIe Npucnocobnenns B pabodem nonoxeHnn U B NOBOM MOMEHT Ha NPOTAKEHWM
nycka Unu npu BbiNOAHEHUN MaHeBpPUPOBaHUA.

CooTtBeTtcTBME NpoBepsawnT no 9.3.3.6.3.

8.2.1.1.2 He ponxHo HapywaTtbeca dYHKUMOHWPOBAHWE KOHTPOMNIIEPOB W NycKaTeneun BCNeacTBne Mexa-
HUYECKMX YyOAPOB U 3NEeKTPOMArHUTHBIX MOMEX, BbI3BAHHbLIX pAaBOTON MX BHYTPEHHUX YCTPOWUCTB.

CooTteeTcTBUe NpoBepsatoT no 9.3.3.6.3.

8.2.1.1.3 llogBmKHble KOHTaKTbl MOCMNeOOBaTelNbHO BKMAKYEHHbIX MEXaHWYeCKUX KOMMYTAaLWOHHbIX
YCTPOWNCTB B rTMBPUAHBLIX KOHTPONNEpax W nyckatensax AOMKHbI ObiTe MEXaHNYEeCKM CONOKMPOBaHbLI Takum ob-
pa3oM, 4Tobbl BCe Nontca BKNKYanu U OTKNKYany ToK NpakTU4ecku 0QHOBPEMEHHO, He3aBUCMMO OT UCMONb-
30BaHUSA PYYHOrO MNU aBTOMATUYECKOro yrnpasreHus.

8.2.1.2 MNpepenkbHble 3Ha4eHNsa paboTel KOHTPONNEPOB U NyckaTenemn

KoHTponnepsl unu nyckatenu O0MKHbl HagexHo paboTate npu nwwbom HanpsxeHun ot 85 % o 110 %
OT UX HOMUHanNbLHoro paéodero HanpsxeHna U, 1 HOMUHanNLHOTo HaNPAXeHWs NMTaHus Lenu ynpasneHnsa Ug
npwu ncnblTaHMM B cooTeeTcTBMM ¢ 9.3.3.6.3. Ecnn 3asBneH guanasoH, 85 % ero gomkHbl UCMONb30BaThCA Kak
HWKHee 3HadeHue, a 110 % — Kak bonbluee.

8.2.1.3 MNpepnenbl cpabaTbiBaHUA pene U pacuenuTeneil MMHAManbHOro HanpsiKeHus

Pene unu pacuenuTtens MUHUMAMNLHOIO HAaNPSXKEHUA MOXET BbiTh CBA3aH C NONYNPOBOAHUKOBLIM KOH-
Tponnepom unu nyckatenem. B gononHeHue K TpeboBaHUSIM K UCTMbITAHUAM, M3noxeHHbIM B 9.3.3.6.5, npege-
nbl cpabaTbiBaHWA pene 1 pacuenuTenein MMHMMAanbHOrO HanpsiKeHWUs oMKHbI ObiTh onpeaeneHsbl N3roToBK-
Tenem, ecnm NPUMMEHUMO.

8.2.1.4 Mpepgenbl cpabaTbiBaHMs pacuenuTenein ¢ He3aBWCMMOW KaTyLKOW (HE3aBUCUMMbIA pacuenu-
Tens)

OTcyTCcTBYIOT.

8.2.1.5 MNpepnenbl cpabaTbiBaHUA pene W pacuenuTeneil Toka

8.2.1.5.1 Pene u pacuenuTtenu B nyckaTensx

8.2.1.5.1.1 MNpepensl cpabaTbiBaHWA pene neperpy3ku ¢ BblAEPKKOW BPEMEHW NpKW Nofaqe Toka Ha Bce
nontca

8.2.1.5.1.1.1 Obwme TpeboBaHUS K OTKMIOYEHWIO pene neperpysku

n puMmedaHue 1 — Tennoeas 3awuMTa geuraTenen B NPUCYTCTBMK TAPMOHUK B HANPAXEHWUN NUTaHMA HaxXoanTcA
Ha CTagnv pacCMOTPEHUA.

Pene gomxkHbl COOTBETCTBOBATL TpeboBaHuAM Tabnuubl 4 npu cnegyrolmux UCNbITAHNAX:

a) y perne neperpys3ky wnu nyckarens, HOpMansHO CMOHTMPOBAHHOIO B 3aKPLITOM WCMOMHEHWW, NpY
TOKe, paBHOM A-KpaTHOMY YCTaBKWM TOKA, pacLenneHne OOIPKHO NPOU30OHATM He paHee yeM 4epes 2 4, Hauu-
Hasi C XOMOAHOro COCTOSIHMS MPW KOHTPOSbHOW TeMMepaType OKpyKalolero Bo3gyxa cornacHo Tabnuue 4.
OpfHako, ecnu KNnemMmbl perne neperpysku JOCTUIMKA TeNoBOro paBHOBECHS NPW UCMbITAaTENIEHOM TOKE MeHee
yem 3a 2 4, NPOAOIMKUTENBHOCTb UCTIBITAHUS MOXET ObITh BpemMeHeM, HeobXxoQuMbIM ANS AOCTUXKEHWS TaKoro
TENMNOBOIO PAaBHOBECHS;

b) npu nocnegyoLemM NOBLILLEHUN TOKa 0 3HAYEHWSA, B B-KpaTHOrO 3Ha4YeHUs yCTaBku Toka, cpabatbi-
BaHWE OTKITIOYEHUSA OOMKHO NPOU30ATU MEHee Yem 3a 2 J;

C) ons pene neperpyskn knaccos 2, 3, 5 1 10 A, 3anvMTaHHbiX Npy C-KpaTHOM 3Ha4YeHWMM yCTaBKM TOKa,
cpabaTbiBaHve OTKMYEeHUs! JOMMKHO NPOMCXOOWTh MEHEe YeM 3a 2 MWH, Ha4yMHasi C TennoBoro paBHOBECKS,
npwv ycTaBke Toka B cooTBetcTBUM ¢ |EC 60034-1:2017 (nyHkT 9.3.3).
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Mpumeyvanne 2—IEC 60034-1:2017 (nyHkT 9.3.3) ycTaHaBnMBaeT crnegytolee TpeboeaHue: «MHorogasHsle
OBUrateny ¢ HOMMHaNbHOW MOLHOCTEIO He Gonee 315 kBT U HOMUHaNbEHBIM HanpsbkeHuem He bonee 1 kB gomkHbl Bbi-
nepwuBaTe TOK, B 1,5 paza npeBblWaolLUid HOMUHAMNBHLIA TOK, B TEYEHUE HE MEHee 2 MUH»;

d) ons pene neperpy3ku knaccos 10, 20, 30 v 40, 3anuTaHHbIX Npy C-KpaTHOM 3HAYEHUW YCTaBKU TOKA,
cpabaTtbiBaHMe OTKNKYEHWUSA OOMKHO NMPOUCXOANTb MeHee Yem 3a 4, 8, 12 unn 16 MUH COOTBETCTBEHHO, Ha-
YMHas ¢ TENNOBOrO PaBHOBECUSA NPU TEKYLLEM 3HAYEHUN YCTaBKW;

€) ons nonynpoBOOHUKOBOro nyckatens 6e3 gyHKUMM orpaHudeHyst Toka npu D-KpaTHOM 3HadYeHun
YCTaBKM TOKa, onepaumnsa oTKINKYeHUa AOoMKHA NPOUCXOOWTL B Npefenax, yKasaHHelix B Tabnuue 3 ons cooT-
BETCTBYIOLLEro Krnacca OTKMIYeHNs 1 AnanasoHa Jonycka, HavyuMHasa ¢ XonogHoro coctoaHusa. Onsa nonynpo-
BOOHWKOBOMO nyckaTens ¢ PyHKUWer orpaHuyYeHns Toka UcnbiTaHue cnegyet NnpoBOAUTL NPU MakCcUManbHOM
3Ha4eHuu /., a cpabaTteiBaHMe OTKMIOYEHNUA JOMKHO NPOUCXOAWUTL B NPeenax BpemMeHu, 3asBrneHHbIX 1U3ro-
TOBUTENEM, B COOTBETCTBUMU ¢ 5.7.5.

Mpumeyvanue 3 — [nga nonynpoBOOHUKOBLIX NyckaTernen ¢ oyHKUKWeX orpaHMYeHnsl ToKka 1 pere neperpysku,
MMEIOLWNX AManasoH YCTaBOK TOKA, NCMbITaHNe C MakCUManbHbIM 3HAYEHNEM /., OTHOGUTCA TOMBKO K MaKCMMarbHON Ha-
CTPOWKe pene neperpysku. McneiTaHue npy MUHUMansHOW HAcTPOMKE MOXET BbiTh BBINOMHEHO aHaNorMyHO UCNLITaHUIo
6e3 yHKLMKM orpaHuyeHnsa Toka.

[na pene neperpyskyi ¢ AManasoHOM YCTaBOK TOKa, npedenbl cpabaTbiBaHUs AOMKHbl OblTb LENCTBU-
TenbHbl, KOr4a pene NpoBO4WT TOKM, COOTBETCTBYIOLLME MaKCMMarbHOW M MUHUMANbHOR yCcTaBKaM.

[na HeKOMMNEHCMPOBaHHbLIX pene neperpys3kn 3aBUCUMOCTb «KpaTHOCTb TOKa/TemnepaTypa OKpy»Kato-
e cpedbl» He OomKkHa npesbiwaTbh 1,2 %/C.

Mpumevanue 4 — 1,2 %/C — 310 xapakTepucTMKa yXyaLEeHUs Ka4ecTBa NPOBOAHWKOB C MOMUBUHUNXIIOPUA-
HOW M30MnAUMEn.

Pene neperpysky cYATAETCA KOMMNEHCUPOBAHHLIM, €CN OHO COOTBETCTBYET TpeboBaHuaM Tabnuubl 4
npu 20 °C 1 He BLIXOAMUT 3a Npedentl, ykazaHHble B Tabnvue 4, Npy NpoYmx 3HaYeHUsIX TeMnepaTypsbi.

Tabnuua 4 — lNpegentl cpabaTeiBaHUA Pene Neperpy3ki ¢ BbIOEPKKOH BpeMeHW Npu nojade ToKa Ha Bce nomnkca

KpaTHocTb TOKa ycTaBku 3HaueHus
Bua pene neperpysku Temneparypsl
A B c D OKpYXatLLero
so3gyxa, °C

TennoBoe, HeKOMMNEHCUPOBAHHOE OTHOCK-
TensHo KonebaHun TeMnepaTypbl OKpyKato- 1.0 1,20) 1.5 752 +40
Lero Bo3gyxa

Tennosoe, KOMMNEHCUMPOBaHHOE OTHOCUTENb- c) c) = = Menee 09)
HO koneGaHuil TEMNepaTypbl OKPYXaloLLIErD
SO 1,05 13 15 — 0

1,05 1,2b) 1,5 T2 +20

1,0 120 1,5 — +40

c) c) — at Bonee +409)

OnekTpoHHbIe?) 0

1,05 1,20) 1.5 7,2 +20

+40

a) Ycnbitarms A, B u D npoBoaAT Toneko npu 20 °C.

b) Ecnn ykasaHHbIi W3rOTOBMTENEM TOK pacLienneHns MoXeT oTnnyathca oT 120 %, HO He MOXeT NpeBbillaTh
125 %. B atom cnyyae 3HayeHWe UCNeITAaTENEHOMO TOKa paBHO 3HAYEHMWI0 TOKa pacuenneHus, a 3HayeHne Toka pac-
LenneHus ykasblBaloT B MapKMPOBKe aneKTpoannapara.

©) /3roTOBMTENM yKa3blBAKOT TOHHBLIE 3HAYEHNA KPATHOCTM TOKA YGTABKM.

d) CeegeHuna 06 ucneiTaHuax aa npegenamu Temnepatyp ot 0 °C ao 40 °C npueeaeHs! B 9.3.3.6.5.

8.2.1.5.1.1.2 VcnblTaHWe TeNoBOW NaMATH

Ecnu narotoBUTENEM He YCTAaHOBMNEHO, YTO 3NeKTpoannapar He COO4epXKUT TEMNOBOW NaMATK, 3NEeKTPOH-
HOe pene neperpysky OOIDKHO COOTBETCTBOBAThH CredyHLlnM TpeboBaHusM (CM. PUCYHOK 3):

- rofava K arekTpoannapary Toka, paBHOro /g, A0 AOCTWKEHWUS UM COCTOSIHMS TEMOBOrO PaBHOBECHS,
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- OTKMKYEeHMe ToKa Ha nepuog 2 Tp (cm. Tabnuuy 3) c oTHocuTenbHbIM gonyckom £10 % (roe TP — Bpe-
MS, M3MepeHHoe Npu Toke D B cOOTBETCTBMM C Tabnuuen 4);

- nopava Toka, pasHoro 7,2 /;

- pene AomxHO cpabaTkiBaTe B npeaenax 50 % Bpemenn T .

[na nonynpoBoAHWKOBOIO MyckaTtensi ¢ yHKUMen orpaHuveHuss Toka ucneiTaHue cnedyeT NpoBOAWTh
Npy MakCUManbHOM 3Ha4eHuu /., a pacuenneHne JOMKHO NPOUCXOAUTE B Npedenax BpeMeH!, 3asBMNeHHbIX
M3roTOBUTENEM.

ik
PacuenneHue AomkHO Npou3oinTv B npegenax 50 %
OT BPEMEHM Tp, WaMepeHHoro npu Toke D no Tabnuue 5

7,2 x I,

Bpewms, gocrarouHoe AnA AOCTUXEHUA
0,
TENNOBOro paBHOBECUSA 2 x Tp +10 %

PucyHok 3 — McnblTaHKe TennoBoi naMaTh

8.2.1.5.1.2 Npepgensl cpabaTbiBaHWA TPEXMOMKCHBIX pPerne neperpyskn ¢ BblAEpPKKOW BpEMEHU Npu no-
Jadve ToKa Ha fBa nonwca

Co ccbinkor Ha Tabnuuy 5:

Pene neperpy3ku unu nyckaTtens UCMNbITEIBAIOT HOPMAanbHO CMOHTMPOBAaHHbLIM B 3aKpbiTOM Kopnyce. [pu
nogade B TpW Monkca Toka, A-KpaTHOro yctaBKke Nno TOKY, pacuenneHne OOMKHO MPOoU3oNTN He paHee, Yem
yepes 2 U, HaYMHasa C XONOAHOro COCTOSHWUSA, MPY TeMMNepaType OKPYKalLWero Bo3ayxa cornacHo tabnuue 5.

Ecnn 3HauyeHne Toka, MpoTekawllero no AByM nonwcam (B pene Unu pacuenurene neperpysku, vys-
CTBUTENBHOM K BbiNaAeHuo ¢asbl B MOMKC, NPOBOAALLNA BONbLUNA TOK), YBENUUUBAKT 00 B-KpaTHOro TOKY
ycTaBku, a TpeTui nontoc 0becToumMBalT, pacuenfieHne OOIKHO NPOUCXOAUTL MEHEE YeM 3a 2 4.

3HayeHUss NPUMEHUMbI ANA BCex KOMBUHAaLMIA MONKCOoB.

[na pene c perynupyemMon yCTaBKOW Mo TOKY 3T XapakTepUCTUKX OOIDKHbI ObiTh AEACTBUTENbLHbI, KOraa
pene NpoBOAMT TOKW, COOTBETCTBYIOLME MaKCUMansHOW U MMHUMAanNbLHOW yCTaBKaM.

Tabnuuya 5—Tpeaensl cpabaTeiBaHUS TPEXMOMKOCHBIX Pere Neperpysky ¢ BoIAEPKKOW BpeMeHU Npu nofdaqe Toka Ha
[Ba nonwca

U KpaTHocTb Toka ycTaBku KoHTponbHas Temneparypa
ap perpy; A B oKpyxatLuero sozgyxa, °C

TennoBoe, KOMMNEHCUPOBAHHOE OTHOCUTENBHO KonebaHun 2 nonioca 1.32
TeEMMNepaTypbl OKpY>KaloLero Bo3ayxa Unv anekTpoHHoe. 3 nontoca 1,0 — O +20
He 4yBCTBUTENBLHOE K BEINAAeHWUO dasbl
Tennoeoe, He KOMNEHCUPOBAHHOE OTHOCUTENBHO Koneba-

. 2 nontoca 1,25
HWI TeMMepaTypbl OKPYMatoLero Bosayxa. 3 nontoca 1,0 Py ———— +40
He yyBCTBMTENBHOE K BRINAgeHWIO dasbl
Tennoeoe, KOMMNEHCUPOBAHHOE OTHOCUTENBHO KonebaHun
TemMnepartypbl OKpyatLwero Bo3ayxa Uin anekTpoHHoe Znpnoea L ZIEGes 1,15 +20

peTyR Py i HY P : 1 nomoc 0,9 1 nontoc 0
YyBCTBUTENBHOE K BbiNadeHuto dasbl
29
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8.2.1.5.2 Pene v pacuenntenu, o6beanHeHHbIe C KOHTponnepamm

Pene v pacuenuTtenun, obbeanHeHHbIe C KOHTPONNepom ans obecnevyeHns 3alnTsl ABUraTens, JOMKHbI
cpabaTbiBaTk B npefenax spemenn T, npu Toke X - [, rae X u T, — 3Ha4eHUsi 3a4aHHOr0 HOMWUHAaMLHOTO
napameTpa. B cry4ae HeCKOMbKMX 3aAaHHbIX HOMUHAMNbHBLIX NapaMeTpos X U T, ABMATCA 3HAYEHUAMU, CO-
OTBETCTBYHOLUUMM HOMUHANBHOMY NapaMeTpy, onpefenstoleMy Haubonbllee 3Ha4YeHue (Xle)2 - T, 3MNeKTpo-
annapara.

8.2.1.5.3 MNpenensbl cpabaTbiBaHWA pene MMHUMAarbHOMo ToKa

Pene wnu pacuenutens MMHUManNbLHOIO TOKA, €CMNKU OH CBA3aH C KOMMYTaLWOHHbIM YCTPOWCTBOM, JOMX-
Hbl cpabaTeiBaTb ANA pa3MbiKaHWs KOMMYTALWOHHOTO ycTpoicTea B npegenax oT 90 % o 110 % ycTaHoB-
TNEHHOro BpEMEHM, eCNU TOK BO BpeMs paboThl Huxe 0,9-kpaTHOro 3HauyeHuUsl yCTaBKkM MUHUMANbLHOIO TOKa BO
BCEX Montcax.

8.2.1.5.4 MNpepenel cpabaTblBaHUs 3NEKTPOHHBIX pene, YyBCTBUTENbHbLIX K TOPMOXEHWO

OneKkTpoHHOEe pene, 4YyBCTBUTENbHOE K BrnokvpoBke poTtopa, 00begWHEeHHOEe C KOMMYTaUWOHHBLIM
YCTPOWCTBOM, JOMKHO cpabaTtbiBaTh Ha pa3MblkaHWe KOMMYTaUMOHHOTO yeTponcTea B npeaenax ot 80 % go
120 % ycTaHOBNEHHOro BpEMEHM (BpeMs 3a[epKKW NpKY ONPOKUALIBAHUKA POTOpa) UMK B Npegenax qONYyCKOB,
yKa3aHHbIX U3rOTOBUTENEM, ecnu:

a) y pene Ttoka Tok Ha 20 % npeBbillaeT yCTAHOBMEHHOE 3HAYEHWE TOKa OCTAHOBKU.

Mpumep — YcmaHoeneHHbIl MOK pene, YyecmeumesbHO20 K onpokudbieaHuro pomopa: 100 A; ycma-
HogsJlleHHoe epeMsi: 6 ¢; moYyHOCcmb ycmasku epemenu: *10 %. Pene domxHo pacuenumscs e npedenax om 5,4
do 6,6 ¢, ecniu Mok pageH unu npesbiwlaem criedyroulee aHadyeHue: T00 A - 1,2 =120 A;

b) y pene, 4yBCTBMTENbHbIX K BPALLEHWUIO, BXOAHOW CUrHAN yKa3biBaeT HA OTCYTCTBUE BPaLLEHMA ABUra-
Tensd.

8.2.1.5.5 MNpepenbl cpabaTbiBaHWA 3MEKTPOHHLIX pene W pacuenuTenei, YyBCTBUTENbHbIX K 3aKMUHU-
BaHUIO

OneKTPOHHOE pene WM pacuenuTent 3aKMWHUBaHUA NMPU NMPMMEHEHWW B COYETaHMU C KOMMYTaLMOH-
HbIM YCTPONCTBOM O0MKHbLI cpabaTtbiBaTh HA pa3MbiKaHWe KOMMYTAaLWMOHHOTO YCTponcTea B npegenax ot 80 %
0o 120 % ycTaHOBMeHHOro BpEMEHW (Bpems 3a4epiKKW Npu 3aknNUHUBaHWMW) UMW B Npenenax TOYHOCTH, 3a-
ABMNEeHHON M3roTOBUTENEM, ecrni TOK B 1,2 pasa npeBbiliaeT 3a4aHHoe 3Ha4YeHMe TOoKa pene 3aknMHUBaHus BO
BpeMs paboTkl Nocne 3aBepLUeHns nycka.

8.2.1.6 MexaHn4ecKne KOMMYTaLUWOHHbIE YCTPOMUCTBA, NPUMEHAEMbIE B NOMYNPOBOAHNKOBLIX KOHTPOI-
nNnepax W nyckatensax anexkrpogsuratenemn

KommyTauuoHHble ycTpoWcTBa criegyeT NpoBepsTh Kak 4acTb NOMnynpoBOAHMKOBOIO KOHTponnepa unw
nyckaTens Asuratens. VicnbiTaHMe KOMMYTaLWOHHON cnocoBHOCTU B cooTBeTcTBUMM € 8.2.4.2 He Tpebyetcs,
ecnun MexaHu4eckne KOMMYyTaLMoHHbIE YCTPOWCTBA 3abnokmpoBaHbl Takmm 06pa3om, YTo OTCYTCTBYET Heobxo-
OMMOCTb BKMIOUYEHMS UMK OTKIMIOYEeHWs TOKOB neperpysku 6es npsMoro BMelaTenscTBa NonynpoBoAHMKOBOTO
KoMMYyTaLMoHHOro ycTporcTea. CnegoBatentbHo, MONyNpoBOAHWKOBOE KOMMYTaLNOHHOE YCTPOWCTBO AOMKHO
yNpaensTb TOKOM, MPOTEKAKLLMM B CUMOBOW Lienu, B criydyae HeobXoAMMOCTU BKITHOYEHWS UITN OTKITHOYEHUS
TOKOB [0 TOKOB Neperpy3ku BKNIOYUTENLHO.

8.2.2 NpeBbilWweHWe TeMnepaTypbl

8.2.2.1 Obwme nonoxeHus

MpumeHsloT TpeboBaHua IEC 60947-1:2020 (nyHkT 8.2.2) K HOBBIM KOHTpONNepam W nyckaTensm.

B cnyuyae npoBegeHus ucneitaHua npu HanpstkeHun Hke 100 B gonyckaeTcs BeINOMHWUTE OYUCTKY KOH-
TakTOB MeXaHWYEeCKWX Nepeknovalowmx ycTponcTe nubo nwbbim HeabpasuBHeIM MeTogom, Nubo 3a cuet
BbIMONTHEHUA paboynx LUMKMOB C Harpy3kon unv 6e3 Hee HeCKONMbKO pas A0 Hadana UCMbITaHust Npu nobom
3HAYEHUW HaNPSKEHWS.

MpumedaHme — T[lo NPUYMHE OKUCIIEHUA KOHTAKTHOE COMPOTMBINEHWE CNOCOOHO NOBMMUSTE HA UCMBbITAHWE Ha
NpeBbILLEHWE TEMMNEPaTYpPhbl MPW UCMNbITATENBHOM HanpsixeHun Huxe 100 B.

[onyckatoTca OTKNOHEHMS OT NpeBbIleHWs TemnepaTtypbl B 50 °K Ha MmeTannuyeckoi NOBEPXHOCTH pa-
Avatopa nonynpoBOAHUKOBbLIX NPMOOPOB B Crnyyae, eCnu K HUM 3anpeLleHo NpukacaTbCa BO BPEMS HOpMarb-
HoW paboThl.

Ecnu npeaen 50 °K npeBbllleH, BONPOC O NPeAoTBPALLEHMN ONACHOCTM HAXOQUTCS! B 30HE OTBETCTBEH-
HOCTU MOHTaXHMWKa. M3roToBUTENb OOMKEH NpeaocTaBuUTh COOTBETCTRYIOLLEE NpeaynpexaeHue (Hanpumep,
cumeonom IEC 60417-5041:2002) B cooTBeTcTBMM C 6.3.
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8.2.2.2 BeiBOA

MpumenstoT IEC 60947-1:2020 (nognyHkT 8.2.2.2).

8.2.2.3 JocTynHele 4acTu

MpumenstoT IEC 60947-1:2020 (nognyHKT 8.2.2.3).

8.2.2.4 Temnepartypa oKpyxKarLLlero sBo3gyxa

MpumenstoT IEC 60947-1:2020 (nognyHkT 8.2.2.4).

8.2.2.5 Cunosas uenb

8.2.2.5.1 Obwwre nonoxeHuns

Cunoeas Lenb KOHTPONnepa unu nyckaTensi, NpoBoaALLAasa TOK B MOMHOCTEI0 BKITFOYEHHOM COCTOSIHUM,
BKMOYAs MaKCMMarnbHbIe pacLenqTenu ToKa, KOTopble MOryT ObiTb 06bedWHEHbI C HUM, OOMXHA ObiTh crno-
cobHa nposBoauTb TOK /, 6e3 NoBbILEHUA TemrnepaTypbl CBEpX npeaenos, ykasaHHueix B IEC 60947-1:2020
(nognyHKT 8.2.2.2), npn ucnblTaHuy B cooTBeTcTBUM € 9.3.3.3.4.

8.2.2.5.2 MexaHn4yeckne KOMMyTaUMOHHbIE YCTPOUCTBA B KOHTpOMNepax u nyckaTensx

MpeBbiweHe TemMnepaTypbl NpoBepsaloT cnocobamu, onpeaeneHHbivn B 9.3.3.3.4 n 9.3.3.6.1, B Tom
uucne B Tabnuuax 10 u 14. YcTpoNCTBO AOMKHO ObITE UCMBITAHO KaK HEOTbEMMeMas YacTb aneKkTpoannaparTa
C nocnenoBaTenbHOCTLIO Onepaluid, KoTopasi 4oMKHa ObiTb TAKOW Xe, KaK U NpW HOpMarnbHOW 3KCnyaTaumnu.

8.2.2.5.3 MNonynpoBoAHMKOBLIE NMPUOOPLI, BKNIOYEHHLIE B CUIOBYHO Lienb

MoBbiWeHWe TeEMNepPaTypbl NONYNPOBOLHUKOBBLIX YCTPOMCTB, NOOKIIOYEHHbBIX K CMNOBONM Uenu, Heobxo-
AWMO MpPOBepsiTb B COOTBETCTBMM C npouegnypamu, npueegeHHoiMn B 9.3.3.3.4 1 9.3.3.6.1 (ucnbiTaHne Ha
TEPMOCTabMNbHOCTD).

8.2.2.6 Uenu ynpaeneHus

MpumenstoT IEC 60947-1:2020 (nognyHKT 8.2.2.6).

8.2.2.7 OBMOTKM KaTyLLEK U 3NEKTPOMarH1UToB

MpumenstoT IEC 60947-1:2020 (nognyHkT 8.2.2.7). Npefensl npeBbilleHWs TemnepaTypbl M30MpoBaH-
HbIX KaTyLeK ¢ BO34YLIHOW MM MacrsHOW cpefon npusedeHsbl B Tabnvue 6.

Tabnwua 6— [Mpegensl NpeBbiWEeHMA TEMNEPaTYPbl M30NIMPOBAHHBIX KaTyLWeK C BO3QYLWHOW UM MacnaHOW cpeaon

R, . [Mpenen npesbllleHWs TEMNepaTypbl, U3MEPEHHLIV NC M3MEHeHUK0 conpoTusneHns, K
IEC 60085) Karywiku B Bo3ayxe Karywku 8 macne
A 85 60
E 100 60
B 110 60
F 135 —
H 160 -

8.2.2.8 BcnomoraTenksHble Lenu

MpumensitoT IEC 60947-1:2020 (noanyHkT 8.2.2.8).

8.2.2.9 lMNpoune getanm

MpumensitoT IEC 60947-1:2020 (noanyHkT 8.2.2.1).

8.2.3 CBoKcTBa 3NeKTPUYECKON M3ONALMHU

8.2.3.1 Obwme nonoxeHus

TpeboBaHusa HacTosALEro NOAMYHKTA OCHOBAHLI HA MONoXeHWax ctaHaapToe cepun IEC 60664 n obe-
cnevyeHun cpecTB Ans JOCTUXEHUS KoopOWHALWU U30NAUUK 3neKTpoannapara ¢ YCroBUAMKU BHYTPKU ycTa-
HOBKMW.

OnekTpoannapaT AomkeH ObiTe CNoco6eH BblaepKuBaTh:

- HOMMWHanbHOE BhIAEPKMBAEMOE MMMNYNbLCHOE HanpshkeHwe (cM. 5.3.1.3) B COOTBETCTBUM C KaTeropuen
nepeHanpsixeHus, npueegeHHon B IEC 60947-1:2020 (npunoxkeHue H);

- MMMyNbCHOE BbIJEPXUBAEMOE HaMNpsKEHWEe HA PACTBOPE KOHTAKTOB, 3NeKTpoannapaToB, NPUro4HbIX
ANns pasbeauHeHusa, B cooteeTcTBMM ¢ IEC 60947-1:2020 (Tabnvua 14);

- HanpsiKeHwe NMPOMbILUIIEHHON YacToThl.

n puMmedyaHune 1— ,D,OI'IyCKaBTCH NMPUMEHATL HANpPAXXeHWe NOCTOAHHOrO TOKa rnpu ycnoBun, 41O €ro 3HavyeHme
HE MEHbLUE NPOrHO3MPyemMoro nMKOBOro aHa4eHuda nepemMeHHOro UCnblTatenbHOro HanpAXXeHuA.
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MpumevyaHne 2 — COOTHOLIEHWE MeXOY HOMWHAMNBHBIM HaMPsKEHUMEM CUCTEMbl MUTaHUS W HOMWHAIBHbIM
BblAEPXKMBAEMbBIM MMMNYNbLCHBIM HANpsbKeHeM anekTpoannapara npueeaeHo B IEC 60947-1:2020 (npunoxeHue H).

HomuHansHoe BbligepXuBaemoe MMMynbCHOE HanpshkeHne AnsA JaHHOro HoOMMHanbHoro pabodero Ha-
npsxeHus (cm. IEC 60947-1:2020, nognyHkT 5.3.1.1, npumevanns 1 1 2) 0OMKHO BbITh HE HUXEe COOTBETCTBY-
tOLLLEr0 HOMUHanNbHOMY HanpsikeHuto no IEC 60947-1:2020 (npunoxeHue H) cucteMbl NMUTaAHWS LIENW B TOYKE,
B KOTOpOW anekTpoannapaTt BygeT aKcnnyaTMpoBaTLCH, M COOTBETCTBYIOLEN KAaTeropym nepeHanpspkeHns.

CooTBeTcTBME TPeBOBAHMAM HACTOSLLErO NOAMYHKTa NPOBEPSAOT UcTbITaHnsaMy no 9.3.3.4.

8.2.3.2 mnynbcHoe BhiAepXuBaeMoe HanpsxeHue

1) CunoBas uenb

MpumensoT IEC 60947-1:2020 [nognyHkT 8.2.3.2, nepeuncnexue 1].

2) BecnomoraTensHas uenb 1 LUenu ynpaeneHus

MpumeHsoT IEC 60947-1:2020 [moaonyHKT 8.2.3.2, nepevncrieHne 2 cCOBMECTHO C MepedyucneHnem 2aj,
W3MEHEHHbIW cneayrLlwmmMm obpasom:

a) Ona BcnomorateneHbIX Lenen 1 uenei ynpaBneHus, KoTopble 3anuMTaHbl HenocpeacTBEHHO OT Cu-
NIOBOM Lienu Npu HoOMWUHanNsHOM paboyem HanpspkeHWW, 3a30pbl MEXAY TOKOBEAYLLUMMK HacTaAMM M YacTAMM,
npegHasHa4YeHHbIMW ONA 3a3eMneHns, a Takke Mexay nonwcamMmu OOMKHbl BbiAepXuBaTk UCMbITaTenbHoe
HanpskeHue, ykasaHHoe B [EC 60947-1:2020 (tabnuua 12), cooTBETCTBYHOLLEE HOMWHANBHOMY UMMYNIBCHOMY
BblAepXUBAEMOMY HaMpsiKeHUH0.

8.2.3.3 BuigepxuBaemoe HanpsxeHWe NpoOMbILWNEHHOW YacTOThl CUITOBOW LiENU, BCMOMOraTenbHbIX Le-
nen v uenen ynpasneHua

MpumensoT IEC 60947-1:2020 (nognyHkT 8.2.3.3).

8.2.3.4 BoagyLwHble 3a30pbl

MpumensoT IEC 60947-1:2020 (nognyHkT 8.2.3.4).

8.2.3.5 TyTK TOKa yTeuKN

MpumeHsoT IEC 60947-1:2020 (nognyHKT 8.2.3.5).

8.2.3.6 Teepoas nsonaumns

MpumensoT IEC 60947-1:2020 (nognyHkT 8.2.3.6).

8.2.3.7 PaccTtosaHusa mexay oTaenbHbIMKU LensaMu

MpumensoT IEC 60947-1:2020 (nognyHkT 8.2.3.7).

8.2.4 TpeboBaHusa k paboTocnocobHOCTH NPW HOpManNbHOW Harpy3ke M Neperpyske

8.2.4.1 TpeboeaHua k paboTtocnocobHOCTH

KoHTponnepbl n nyckatenu OomkHbl 6e30Tka3Ho nubo DGe3 NoBpeXaeHWs Npu WCMbITaHWKM COrNacHo
9.3.3.6 ycTaHaenumBaTth BKMNIOYEHHOE COCTOSIHWE, KOMMYTUPOBaTh WU NPOBOANUTL TOKU NEpPerpyskn ycTaHoBIeH-
HOroO YPOBHS, a Takke ycTaHaBnueaTb W NOAAEPXMBATL COCTOSIHME OTKIMIOYEHUS.

Onsa KoHTpoONnepos, npegHasHadeHHbIX Ansa kateropuid npuMmeHenns AC-2a, AC-3a, AC-8a, 3Ha4yeHus
T,, COOTBETCTBYIOLIME 3HAYEHNSAM X, AOMKHbI OblTb HE HIKE yKasaHHbIX B Tabnvue 7. [Ins COOTBETCTBYOLWUX
nyckartenen T, AOMKHO BbiTb MakcMMarbHbIM BpeMEHeM pacueniieHusi perne neperpysku B pasorpetom co-
CTOSIHUM, YKa3aHHbIM U3roToBMTENEM (CM. Takxke cHocky®) k TaBnuue 8).

TaGnuua 7 — MuHumanbHOe BpeMA BEIAEPKUBAEMOrO TOKa neperpyaku T, AN OTHOLIEHWUS Toka neperpyski X v co-
OTBETCTBYIOLLErO knacca pacUenuTens pene neperpysku (cm. Tabnvuy 3)

0O603Ha4eHne?) MuHumManbHoe BPEMSA BbIAEPKMBAEMOrO TOKa Neperpyskn T, ©
(Tonbko
ANA cnpasku) X=8 X=7 X=6 X=5 X=4 X=3 X=2
2 0,7 0,9 1,2 1,8 2.7 5 11
3 1 1,3 1,8 2,6 4 7 16
5 1,2 1,5 2 3 4,6 8,3 19
10A 1,6 2 3 4 6 12 26
10 3 4 6 8 13 23 52
20 5 6 9 12 19 35 78
30 7 9 13 19 29 52 112
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OkoHyaHue mabnuusl 7

O6o3HaveHne?) MuHumansHoe Bpema BblAepK1MBaeMoro Toka neperpyskn T, ¢
(Tonsko
ANs cnpasku) X=8 X=7 X=6 X=5 X=4 X=3 X=2
40 11 15 20 29 45 80 180

a) OBo3HaYEHUSA NPUBEOEHbI MCKITIOYUTENBHO NS cnpaBki, 6es3 Kakoii-nbo NpaAMoi cBs3n ¢ Tabrnuuei 3.

Tabnuua 8 — MuHUManbHbIe TPeDOBaHUA K YCNOBWUAM A9 UCMbITAHWUSA TENNOBOW CTaBUNBHOCTH

McnbiTatenbHbli TOK /1, BKMIOYEHHOE BpeMs B LIMKNE OnepupoBaHns, ¢
KaTeropus DyHKLMA YpoBeHb UcnbITaHWs 1) YpoBEHb UCTbITaHus 22) OrkniodetHoe
arpaHude- BpEMS B UMKNe
NpUMEHEHUSA
Hns Toka | BknioyeHHoe | BkntoyeHHoe OnepvpoBaHua, ¢
T Bpemsb) T spemsb)
a [ 9
AC-2a, o fre
AC-3a, Het 0,75 - ’LRP t Ie (36 - FIS) -t 36 - (100 - F)/S
AC-8a
Het (DOL) ILrp
a I d)
AC-2b, a tim
AC-3b, Het 0,75l rp t He npumeHumo | He npumeHumo (3600/S) -t
AC-8b
Het (DOL) ILrp

[MapameTpbl MCNbITATENBHOW LiENK:

| rp — OXMOaemMbI TOK 3aBrokMpoBaHHOro poTtopa no Tabnuue 9;

I — HOMUHanNbHLIA pabo4ni ToK;

ljim — ycTaBka Toka Ansi hyHKLMW OrpaHn4eHus Toka;

I+ — vcnbiTateneHbIN TOK;

Uy — vcnbiTaTensHoe Hanpsax)eHue (MOoXeT NpUHKMaTh niboe aHadeHue);

€0S @ — K03 DULMEHT MOLLHOCTI MCNBITATENBHON LENW (MOXET NPUHUMAaTE Nioboe 3HaveHue).
KonuuecTBo UMKMOB onepupoBaHus’®).

a) BpeMs NepekrioyeHns ¢ ypoBHS 1 Ha YpoBeHb 2 HE MOXKET NPeBbIATh 3 NOMHLIX NepUoaa NPOMBILLNEHHON
4yacToTbl. TOK Ha ypoBHe 1 mepenaertcs TOMbKO MO NOMyNpPOBOSHUKY.

%) [1ns nonynpoBOAHNKOBOrO KOHTPOMNMEPa N NycKaTens, NpeaHasHa4eHHOro ANs NPUMEHEHUS TONBKO BMECTE
C yKasaHHbIM perne neperpysku, t — MakcumanbHoe Bpems paboTkl, paspelleHHoe JoMnyckaMmu ero pene neperpysku B
pasorpetom coCTOAHWUK. [INa NonynpoBOAHWKOBOIO KOHTpONMepa ABuratens 6e3 ykasaHHOTo pene neperpyskit =T, n
BelbupaeTca no Tabnuue 7 B COOTBETCTBUM € X = /1 / I, 1 38ABNEHHLIM KNACCOM OTKITHOYEHWUS MPU NEPErpy3Ke.

©) KonuuyecTBo paboumx LMKMOB 3aBMCUT OT BPEMEHW, HE0BX0ANMOro KOHTPOMNMepy AnA AOCTUKEHWA TENNoBOro
paBHOBECHS.

d) I, — TpefensHoe 3HaYeHWe TOKa, 3anABMeHHOEe W3rOTOBUTENem B GOOTBETCTBUW G XapakTepUGTUKOW TOKa
neperpysku no 5.3.5.2.

KoHTponnepsl 1 nyckatenu, narotasnmeaemMble Ans kateropuii npumeHeHus AC-2b, AC-3b n AC-8b, mo-
ryT ObITb NpegHasHayYeHbl ANA NPUMEHEHUA C ANUTENbHBIM BpeMeHeM pasroHa. Crnegyet ncxoguts U3 TOro,
YTO MakcuManbHasa TeNnoBas MOLWHOCTb KOHTPONNepa MoXeT ObiTb NOMHOCTLIO UcYepnaHa B Nnepuo paboThbl
nof Harpyakoi. MoaTomy cpa3sy e Mo OKOHYaHUKN BPeMEeHU Nycka ANs KOHTponnepa MoXeT ObiTb Npegycmo-
TpeH ynobHelit nepuod obectounBaHus (Hanpumep, nyteMm oteoga). 3HadeHus T,, COOTBETCTBYOWME 3HaYe-
HUsAM X, He JOMXHbI ObITh MEeHbLLE 3HAYEeHUWI, YKa3aHHbIX B Tabnuue 7. [iNs COOTBETCTBYHOLLMX NycKaTenen Tx
OOMKHO OblTb MakcumarnbHbIM BpEMEHEM pacLuenfieHust ero pene neperpysky (CM. Takke CHOCKY b) k Tabnu-
ue 8).

Mpy BO3HMKHOBEHWM CUTYaLUK ¢ 3abN0OKMPOaHHLIM POTOPOM, BO3HWUKAIOLEN B XO4e pasroHa ABuraTerns
NpY HOpManbHOW CKOPOCTW, KOHTPONMEp WM NyckaTenb AOMKEeH MepekntoYUThCs B COCTOSIHME MOMHOro OT-
KnioueHus B Bonee KOPOTKOE BPeMs MO CPaBHEHWIKD C MOMOXEHHLIM NPWU YCMOBUW, YTO OH OCHALLEH 3alUUTON
OT Neperpyaok.
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HomuHanbHble xapakTepucTUkK cneayeT NpPoBepsiTb B YCNOBUSX, ykasaHHbIX B Tabnvuax 8, 9 n 10, a
Tarke B IEC 60947-1:2020 (nognyHkTbl 9.3.3.5.2 1 9.3.3.5.3).

Tabnuua 9— Oxuaaemblin TOk 3abnoKKMpoBaHHOrO poTopa Ana KaTeropyii NpUMeHeHus

Kateropusi npumeHeHus | L rp
AC-2a
4l
AC-2b
AC-3a
8l
AC-3b
AC-8a
6/,
AC-8b

TpeﬁoBanﬂ K Gonee BbICOKMM 3Ha4YeHWsM TOKa BKMHOYEHWUS 0na nonynpoBOOHUKOBOTO KOHTpONnepa
UNKn nycKartena npaMoro BKn4YeHnA HaxoaAaTcAd B CTaduy pacCMOTPEHUA.

MpumevaHme — [lyck Gonee BbICOKOroO TOKa 3abNOKMPOBaHHOIO poTopa Ans AOCTWKEHWS BbICOKOro Knacca
achdpekTmBHOCTU ABWUratensa B cooteeTcTBun ¢ IEC 60034-30-1 [29] MmoxeT gocTuraTe 3HAYEHUS TOKA BKIMKOYEHWS, NPEBbI-
watowero 8 - I, MPVBEAEHHOTO B taﬁnmue 9, YTo pPerynupyrT, HaNPUMEP, 3a CHET PYHKLMKU OrpaHNYEHUS TOKa BKIKOYEHWSA
nnu Bonee BbICOKOW BKMHOYAIOLLEN CNOCOBHOCTH NOMYNPOBOAHUKOBOrO KOHTpONnepa.

Tabnuua 10— MuHuManbHble TpeboBaHWA K YCNOBUAM AN UCNbITaHUA paboTocnocoBbHOCTU MpuY Neperpyske

7. MapameTpsl UCNLITATENBHON LEeni BknioyeHHoe OTkNHOYEHHOE - T—
P Bpems UKMKna Bpems umkna . q)
MpUMEHEHIS onepupoBaHus, ¢ onepupoBaHus, ¢ OneprpoBaHiA
10 U ug cos @b
AC-2a 0,65
He Gonee
= g). e) d) c)
AC-3a lrp 1,05 t (3600/S) — t 3unmn 4
AC-8a d)
AC-2b 0,65
He Gonee
L g). e) d) c) ;
AC-3b L rp 1,05 t (3600/S) — t 1 3
AC-8b d)

| rp — OXMOaeMbIii TOK 3a6NOKMPOBAHHOrO poTopa;

lg — HOMMWHanNbHbLIA paBGoYunin TOK;

IT — UCMbITATENBHBIA TOK;

U, — HomnHanbHoe paboyee HanpsKeHue;

U, — BOCCTaHaBNMBaILLEECS HANPAXEHWE NPOMBILLNEHHOW YacToThl.

TemnepaTypHble YCINOBWA: HAa4anbHas TeMnepartypa Kopnyca C; ANA KaA0ro MCnbiTaHus He MOXKeT BbiTh HIkKe
40 °C nntoc MakcumansHoe MoBLILIEHWE TeMNepaTypbl KOpryca BO BPEMSA UCMLITAHWA Ha MpeBbILIeHe TemnepaTypsl
(cm. 9.3.3.3). Bo BpemMsi UCMbITaHUA TeMMepaTypa OKpyXatollero Bo3gyxa Haxoautcs B gvanasoHe mexay 10 °C u
40 °C.

a) U,/ U, = 1,05 B TedeHWe nocneaHux Tpex NomHeIX Nepuoaos BPpeMeHW NPOonyCcKaHus TOKa NpOMbILNEHHOM
4acToTbl MKC NepBan CekyHaa BpemeHn obecTounBaHns (Nepuog NomnHoro Hanpsikenus). U/ U, MoxeT npuHuMaTs
noboe 3HayeHWe B Te4eHWE BPEMEHU, BHE Nepuoaa MoMHOro HanpshkeHus (Mepuos NOHVKEHHOIO HanPsKeHNs ).

b) XapaktepncTuki Lenm (Cos ¢ 1 MakcuManbHO BO3MOXHBIA TOK) ABNSIOTCA 06A3aTeNbHLIMI B TEHEHUE Nepuoaa
NOMHOro HanpsbkeHns. B nepnon NOHMMEHHOrO HaMPsHKEHUS 3T XapaKTepUCTUKN He ABNAKTCA obs3aTensHeIMKU npu
YGINOBUW, YTO LieNb Harpy3sku AONyckaeT TOK Bbille /y.

€) ins nonynpoBOAHMKOBOIO KOHTPOMNMEPa, NPeAHa3Ha4YEHHOr0 ANs NPMMEHEHWSA TONBKO COBMECTHO C yKa3aHHbLIM
pene neperpysku unu nyckatenem, { — makcumanesHoe Bpems cpabaTbiBaHus, paspelleHHOe AonycKkamy ero pene
neperpyskv B HarpeToM COCTOSIHWMW, KOTOPOE SBMSETCH COCTOSHWEM TennoBOro paBHOBECUS, AOCTUrHYTOrO BO BPEMS
NpoOBeAEHNS UCNbITAHWA Ha NpeBbILWeHWe Temnepatypsl (cM. 9.3.3.3).
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OkoHyaHue mabnuus! 10

[na nonynpoBoAHUKOBOrO KOHTponnepa Asuratens 6ea ykazaHHoOro pene neperpysku t = T, u BblibupaeTcs no
Tabnuue 7 B COOTBETCTBUN C X = I/l 1 3aABNEHHBLIM KNaccoM OTKMHYEHWUA NpW Neperpyske.

4 Ansi I, < 100 A: cos ¢ = 0,45; ans I, > 100 A: cos ¢ = 0,35.

e) I, gp MOXET BbITb OrpaHNYeH UCTLITYEMbIM 3MEKTPOaNnnapaTom.

) B cnyuae ¢pyHKkumM orpaHmnyenns Toka oM. 9.3.3.6.3 [nepeuncrierue 3 e)].

9) Cm. Tabnuuy 9.

) B cnyvae 3 paBouuMx LMKNOB TOK NPOTEKAeT TOrbKO MO MONynpoBoAHKKY. B cryvae 4 pabouux LMKMOB TOK
NMpoOTEKAET TOMBLKO MO MONYNPOBOAHWKY B NepBbix ABYyx pabodux uuknax. B nocrnegHux OByx paGodux UMKnax Tok
npoTeKaeT Yepes anekTpoannapat, KOTOPbIA, Kak MpaBuUno, NPONycKaeT TOK B NOMHOCTBIO BKMHOYEHHOM COCTOSIHUN.

) na kaTeropuit npuMmeHeHns AC-2b, AC-3b, AC-8b narotToBuTenNb BNpaBe 3asiBUTE O COOTBETCTEMM BO3MOXHOCTH
BbIMOMHATL MYCKOBblE OMEpauuu CO 3HaYEeHUAMU BPEMEHWN HaXOXOEHWS B OTKIOYEHHOM COCTOsHUM MeHee 1440 c.
OpgHako nogTBepXAarT 3TO UCMbITaHUAMKM C BPEMEHEM HaxOoXAEeHWS B OTKIMIOYEHHOM COCTOAHWUM, 3asBMEHHbLIM
W3roToBUTENEM.

Ecnn X - |, Gonbwe 1000 A, npoeepka neperpy3o4Hoit cnocobHocTH fomkHa BbiTe NpeaMeTom corna-
LEHWA Mexay M3roToBuTenem u notpebutenem (Hanpumep, ¢ UCNOMNb30BAHWEM KOMMLOTEPHOrO MOOENUPO-
BaHs).

B Tabnuuax 8 v 10 BpemMs HaxoXOeHWS BO BKMHOYEHHOM WU B OTKIMHOYEHHOM COCTOAHMW OOIMKHO COOT-
BETCTBOBATbL AaHHbIM Tabnuubl 2 Ana Hawbonee TSHXKENOW NocneqoBaTenbHOCTU pabodero uukna. Ecnu Kox-
Tponnep paccHYdTaH U uUcnbiTaH Ha pabovnii UMK, KOTOpbIA siBnsietcs Gonee TskenbiM, YeM cTaHgapTHas
nocrnegoBaTenbHOCTb paboyvero LMKna, M3roToBUTENb MOXET MPUCBOUTEL TE e HOMWHAanNbHbIEe NapaMeTpbl 4Ms
cTaHOapTHOW nocnegoBaTensHoCcTK paboyero uukna 6e3 gansHenLWero UCNbITaHus.

8.2.4.2 Bxnoyatowasa 1 oTKN4YarLwas cnocobHOCTK AN 3nekTpoannapaTtoB B CUIOBOW LENK

8.2.4.2.1 OBbwme nonoxeHuns

KoHTponnep unu nyckatens, BKNoYaa pacuenuTeny MakcMManbHOro Toka u 06beguHEeHHbIE C HUM Me-
XaHW4Yeckne KOMMYTaLUWOHHbIE YCTPOWCTBA, A0MKHbI BbiTh cnocobHel Be3oTkasHo cpabaThiBaTh NpWM HANUYMK
TOKa fgBurarens ¢ 3abrnokMpoBaHHbIM POTOPOM, TOKA BKITHOYEHWS W TOKA Neperpy3ku.

CnocobHocTbe 6e30TKa3HOro BKIMHOYEHWSA WU OTKIHOYEHWA TOKOB OMKHA NPOBEPATLCH NpW YCNOBUSAX, yKa-
3aHHbIX B Tabnuuax 11 u 12, gns TpebyemMbix kKaTeropuii NPUMEHEHMWS 1 YKa3aHHOro Konv4ecTBa onepauui.

8.2.4.2.2 MexaHn4yeckne KOMMYTaLMOHHbIE YCTPOWCTBA KOHTPOMMNEPOB W NycKaTenen

KommyTaunoHHas cnocobHOCTb JommkHa OblTb NpoBepeHa Npv UCMbITaHMKM Kak KOMOWHUpoBaHHOro 6ro-
Ka B cooTBeTcTBMM ¢ npoueaypamu 9.3.3.5.1 n 9.3.3.5.2.

8.2.4.2.3 MNonynpoBOAHMKOBbIE KOMMYTaLWOHHbIE NpUBOpPLI

CnocobHocTb ynpaBnATe TOKaMW NEPErpy3kn NpoBepalT MeTogamu, onpefeneHHbimn B 9.3.3.6.2 n
9.3.3.6.3.

8.2.4.3 TpeboBaHusa K Harpyske Ang UCMbITaHWSA aCMHXPOHHLIX ABUratenem

VMcnbiTaTensHasa Harpyska aCMHXPOHHOIO ABUratens JoMmkHa BKYaTh YeThIPexnonioCHbIW ABUraTers ¢
KOPOTKO3aMKHYTbIM POTOPOM CO CNefyLWMN XapakTepucTUKamu:

a) HOMUHanbHoe HanpshkeHue ABuratens AoMmKHO BbiTe He MeHee U, Ans MCNbITyeMOro anekTpoanna-
paTa;

b) ncneiTatenbHbIM TOKOM MOOOro 3HavyeHus Sonble, yem 1 A, NnponyckaeMblM Yepe3 ABUraTternb U KOH-
Tponnep BO BPEMS pa3roHa ABuUraTens;

c) kKoadpPULMEHT MOLLHOCTW ABWUraTens MoXeT NpuH1UMaTh nioboe 3HaveHue;

d) BHyTpeHHNE coeanHeHus 0BMOTOK ABWUraTens MoryT MMeTb Niobyro KoHdUrypauum (HanpuMep, «3Be3-
Ja», «TPeYronbHUK» );

e) napameTpbl MEXaHWYECKON Harpy3ku, NOAKITOYEHHOW K Bany ABWraTens, OOMKHbl BblTb OTperynupo-
BaHbl Ans obecneyeHvs BpemeHy 3ameaneHvsa o1 0a30BOW CKOPOCTW A0 HYNeBOoW CKOpPOCTW B AManascHe oT
2p04c.
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Tatnuua 11 — McnbiTaHwe KOMMYTaUWOHHOW CNOCOGHOCTU; YCNOBUA BKIHOYEHUS U OTKMOYEHUA B COOTBETCTBMMK C
KaTeropusiMy NpUMEHEHWS ONA MEXaHUYECKMX KOMMYTALWUOHHBLIX YCTPOWUCTB

YcnoBua BKMOYEHWA U OTKMKOYEHWA
n*éalne;gepgiﬂ BkntoyeHHoe OTknoveHHoe REEHEE T
1 v, cos ¢ RpaMS, C BpEMs, © LUMKNoB
’ ’ onepuposaHns
AC-2a, b 4,0 0,65
AC-3a, b 8,0 1,05 a) 0,05 b) 50
AC-8a, b 6,0 a)
l. — TOK BKIIOYEHWS N OTKIIOHEHWS, BbipaXeH- Tok [, A OTknioyeHHoe BpeMs, C
HbI Kak cpefHeKBadpaTUYHOe 3HavYeHWe CUMMe- | <100 10
TPWYHOWM COCTaBNALWEN NepPEMEHHOIO TOKA; 100°< | <200 20
Ie — HOMUWHanbHLIA paboynii ToK; 200 < ,C <1300 30
U, — HomuHanbHoe paboyee HanpsxeHue; 300 < f <400 40
U, — BOCCTaHaBMMBaloLLEeca HanpseHue npo- 400 < f’ <600 60
MbILLNEHHOW YacTOThl. 600 < IC < 800 80
Cc
a) ins I, =100 Az cos 9 = 0,45, 800 </, < 1000 100
Onsaf, > 100 A: cos ¢ = 0,35. 1000 </, < 1300 140
b) OtknoueHHoe BpEMA HE MOXEeT NpeBbilaTth 1300 </_ <1600 180
3HaYeHVA, NpMBEeLAEHHbIE B Tabnvue. 1500°< I 240

Tabnuua 12 — YcrnosHble pabovne XxapakTepUcTUKM BKIIOYEHUA U OTKIKOYEHUA B COOTBETCTBUK C KaTeropuamu npu-
MEHEHMA MeXxaHNMYeCcKoro KOMMyTaLMOHHOIo YCTPONCTBa

YCcnoBus BKMIOYEHWSA U OTKIIOYEHUSA
Kateropus Konnyectso
npUMeHeHust 1l U U cos ¢ BrkntovexHoe OTKkntoYeHHoe VKO
c'e e Bpems, ¢ Bpems, ¢ GnepHpoBaHis
AC-2a, b 20 1,05 0,65
0,05 b) 6000
AC-3a, b 2,0 1,05 a)
1 9 5900
AC-8a, b 6,0 1,05 0,35 10 90 100
I, — TOK BKIMOYEHWA W OTKMIOYEHWUSA, BbIPEKEHHBIM Kak cpedHekBagpaTW4yHOe 3HayeHWe CUMMETPUYHOW

[0
COCTaBMALLENH NepeMEHHOr0 ToKa;
Ie — HOMMWHAanbHLIN pabounii Tok;
U, — HomunHansHoe paboyee HanpskeHue;

Ur_ BOCCTaHaBnMBarwLleecqa HanpsaxeHue I'IpOMbILIJJ'IBHHOI;I YacTOTbl.

a)ns /< 100 A: cos ¢ = 0,45,
Ona [, > 100 A: cos ¢ = 0,35.
b) OTkntoueHHOE BPEMSA HE MOXET MPEBbILLIATL 3Ha4EHUs, NPUBEAEHHbIe B Tabnuue 11.

8.2.4.4 JHepronoTepy NonynpoBOAHMKOBOIO KOHTPONNepa anekTpoaBuratens

Mpw ykazaHWy NoTepb MOLLHOCTM MONYNPOBOAHWKOBOIO KOHTPONMepa Uy nycKkatens gBUratens notepu
B CWITOBbIX MOMYNPOBOOHMKAX OOMKHbI ObITe paccunTaHbl B COOTBETCTBMM ¢ 5.3.7.1, a noTepy B nonynpoBo-
OHWUKOBBIX YCTPOUCTBaXxX ynpaeneHusi AOMKHbI ObiTb M3MepeHkl B cooTBeTCTBMM ¢ 9.3.3.2.

8.2.5 KoopguHauusa ¢ ycTpoACTBaMK 3alUThbl OT KOPOTKOIO 3aMbiKaHWUsA

8.2.5.1 PabotocnocoBHOCTL B YyCNOBUSIX KOPOTKOrO 3aMblkaHUA
HomMuHanbHbLIM YCNOBHBIN TOK KOPOTKOrO 3aMbIKAHWS KOHTPOMMEPoB W NMyckaTenen, NogaepKueaemMbli

Y3K3, gomxeH GbITe NOATBEPKAEH UCMBITAHUAMN Ha KOPOTKOE 3amblkaHue, Kak ykasaHo B 9.3.4. [laHHble uc-
NblTaHUA ABNATCA 0693aTENbHBIMU.
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HomuHanbHblie xapakTeprcTvk ¥3K3 gomkHb COOTBETCTBOBaTL NOOOMY OaHHOMY HOMWHAILHOMY pa-
Boyemy TOKy, HOMUHANBHOMY pabodemy HanpsKeHUIO U COOTBETCTBYHOLLEN KaTeropyum NpUMEHEHMS.

Y3K3 moxeT ObiTb BCTPOEHO B NONYNPOBOAHUKOBLIA KOHTPOMMNEP UMW NycKaTensb.

JonycTumbl ABa Tuna KoopAuHauuu — Tun 1 unu Tun 2. YcnoBusa UcneiTaHuii Ana oboux TUNoB npu-
BeAeHbl B 9.3.4.3.

KoopavHauusi Tuna 1 Tpebyert, 4Tobbl B YCNOBMAX KOPOTKOFO 3aMblKaHWs 3MeKkTpoannapaTt He cosgasan
onacHoCTW Ans Ngel unu o6opyaoBaHUs, XOTs OH MOXKET OKasaTbCsl HeMpUrogHbIM ANs AanbHenWwen aKkc-
nnyatauun 6e3 pemMoHTa 1 3aMeHbl YacTen.

KoopauHauua tuna 2 TpebyeT, 4Tobbl B YCNOBUSAX KOPOTKOrO 3aMbIKaHWUA 3MeKTpoannapat He co3fa-
Ban onacHocTW ANnS niogein unu obopyaoBaHWs M OcTaBancs NPUIoAHbIM ONA AanbHellen skcnnyataunu.
[ns mexaHu4eckoro KOMMYTaUMOHHOIO YCTPOMCTBA KOHTPOMNEPOB 1 nyckaTenen BO3AMOXHOCTb CBapUBaHUS
KOHTAKTOB JOMYCKaeTCs, M B 3TOM Cly4ae M3roToBUTeNb OOMKEH PEKOMEHAOBaTb Mepbl No 0OCNYKMBaHWIO
anekTpoannapaToB..

Mpumeuvanne — [lpumeHeHue Y3K3, He coOOTBETCTBYHOLIErO PEKOMEHOALMAM U3rOTOBUTENA, MOXKET NpuUBe-
CTU K HEBO3MOXXHOCTM 0BEeCneYeHns KoopaAHaLWK.

8.2.5.2 KoopgnHauwmsa no ToKy nepeceveHns mexay nyckarenem n Y3K3

MarotoBuTenb O0MKeH NpeaocTaBuTb WHGOPMAaLMIO O MOMHOW KOOpAMHALMW KOPOTKOro 3aMblKaHWUs
MeXay QYHKLUUAMMK 33Tl O HOMUHANLHOIO YCNOBHOIO TOKA KOPOTKOro 3ambikaHusa (Y3K3, zawmTa ot ne-
PEerpy3ku, Apyrue Buabl BHYTPEHHEN 3aLUNTHI, KOHTAKTOPbI asbl, LWYHTOBbLIE KOHTAKTOPLI U T. A.).

8.3 TpeboBaHMA K INEKTPOMArHUTHON COBMECTUMOCTH

8.3.1 O6wme nonoxeHun

MpumeHstoT IEC 60947-1:2020 (nyHkT 8.3.1) co cnegyowmMm ONOMHEHWNEM:

JTloBLle aBNeHus, Takue Kak 3aMUCCUA UM MOMEXOYCTOMYMBOCTL, PACCMaTPUBAIOTCA C yyeToM ocobeH-
HOCTEW Cpeabl YCTaHOBKMW: YCTAHOBMNEHHLIE Npeaenbl OTHOCAT K YCINOBUAM, KOTOPbIE, KaK CYNTAETCH, HE MMEIDT
KyMYMSTUBHBIX adPPEeKTOB.

Ona vcnbiTaHusa Ha OAMC nog MMHUMMAansHOW paccMaTpyMBaeMoi CUCTEMOW MOHMMAaIT KOHTpOnnep, co-
©[WHEHHbIV C Harpy3koW apuratens U kabensmu.

8.3.2 YCTOMYUBOCTb K 3NeKTPOMarHUTHbLIM NomMexam

8.3.2.1 O6bwme nonoxeHus

Bo3geicTBre 3anekTpPUYecKon cUCTeMbl MOXeT OblTb pazpylnTEensHBEIM U HEPAa3PYLWUTENBHEIM, B 3a-
BUCUMOCTW OT MHTEHCUBHOCTW BO3LeWCTBUs. Paspyluatoline BO3NeNCTBUA (HanpsKeHWe UK TOK) BbI3bIBAKT
HeobpaTuMbie NOBpPEeXAeHUs KOHTpOmnnepa unu nyckatens. HepaspywatwLive BO3LeNUCTBUS MOryT Bbi3BaTh
BPEMEHHYI0 HEMCMPAaBHOCTb UM NOTepto paboTocnocoBHOCTH, NPU 3TOM KOHTPOSep MW nyckatenb BO3Bpa-
LLlaKTCs B HOpPMarbHbIA pexuM paboTbl Mocne Toro, Kak BrvaHWe Oyoer MUHUMW3MPOBAHO UMK YCTPaHEHO; B
HEKOTOpbIX cry4yasx TpebyeTcs BMeLaTenbLCTBO onepaTopa.

3roToBMTENL OOMKEH NMPEenocTaBUTb MHAOPMAaLUMIO MO BO3MOXHOCTM DOnee KeCcTKMX BO3OEWCTBUA,
YyemM Te YPOBHU, OMA KOTOPbIX KOHTPONNep WK nyckatens Obin UcnbiTaH, HanpuMep YCTaHOBKA B yAaneHHbIX
MecTax C DOMbLUOA MPOTSHKEHHOCTEI0 CUIOBLIX NepeaatoLLMX MMHWIA, BNM30CTh K MPOMbILLNIEHHOMY, Hay4YHOMY
1 MmeguumHckomy (MHM) Bbicoko4acToTHOMY 000pyAOBaHMIO, Kak OHO onpeneneHo B CISPR 11.

n punMmedvyaHune — ﬂpHMeHBHME ranbBaHU4YecKkomn Pa3BA3KK NMPU MOHTaxe CI'IOCDGCTByET CHWXEHWK BHELUHUX
nepexogHbIX BO3OENCTBUNA. Hanpmmep, CXeMa uenu ynpasneHna JOoIrmKHa ObITh OTAENEHA OT cXembl cunoeon uenun. Cne-
oyet naberatb BNM30CTU COE}:LI/IHeHMﬁ npoBOaKK, And COE,D,I/IHeHIAIZ B UenAx ynpasneHua cnegyeT NpUMeHATb CKpyYeHHble
napbl UNW 3KpaHMpoBaHHble NpoBOaA.

PesynbraTthl UCMbITAHWMIA ONPEAENSOT N0 KpuTepmam paboTocnocoGHOCTM COrMacHo cepun CTaH4apToB
IEC 61000-4. Kputepun paboTocnocobHOCTM NpuBeaeHsl Huke U noapobHo onucansl B Tabnuue 13. K Hum
OTHOCATCA CreayoLue:

1) HopManbHas paboTocnocobHOCTE B 3a4aHHLIX Npegenax;

2) BpeMeHHble HapylieHusa Unu noteps yHKUMKM unu paboTocnocoBHOCTM, KOTOPEIE CaMOBOCCTaHAR-
NUBAaKTCS;

3) BpeMeHHble HapyLeHus unu notepa yHkumm nubo paboTocnocobHOCTH, KOTopble TPEbyoT BMeLla-
TenLCTBa onepaTopa wnu cbpoca cucTeMbl. BoccTaHoBNEHNMe HOpManbHOW paboTbl hyHKUWIA Heobxoaumo
obecneynBaTb NPOCTLIM BMELLATENLCTBOM, TaKUM Kak py4yHoi cBpoc unu nepesanyck. MNpu aToM He LOMKHO
ObITb NOBPEXAEHHbLIX KOMMOHEHTOB.
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PeaynbTaThl UCMLITAHUA NPUBEOEHsl C KpuTepusimn pabotocnocobHocTy no Tabnuvue 13.

Tabnuua 13 — Kputepuwm coOTBETCTBMA ON1A UCMbITAHUIA HA YCTOWYMBOCTD K 3NEKTPOMAarHUTHBIM NoMexam

HauMEHOBAHME KPUTEPMS Kputepun dyHkLMoHKMpoBauus (paboTa Bo BpeMs UCbITaHKA)

YHKLMOHUPOBAHWS
1 2 3
A Obwasa paboto- OTcyTCcTBYE 3aMETHbIX 3ameTHble M3MeHeHus (BU- WameHeHuna B paboumx
CcnocoBHOCTL WM3MeHeHW B paboumx 3yasibHble UMK 3BYKOBLIE) B | XapaKTepWUCTUKax.
XapaKkTepuUCTUKax. pabounx xapakTepucTukax. | AKTMBaLMA YCTPOWCTB 3a-
PabotaeT B cootBeTcTBMM ¢ | CamoBOCCTaHOBNEHWe LWTBI.
npegHa3Ha4yeHnem OTcyTcTBME CAMOBOCCTa-
HOBMEHUA
B  ®yHKuMoOHMpoOBa- Pabota 6e3 HapyLueHWiA BpemeHHble HapyLLeHKus, OTKMOYeHKe.
HWE CUIOBLIX U KOTOpLIE HE MOTYT Bei3BaTk | AKTMBaALMA YCTPOWUCTB 3a-
NPVBOOHBIX Lenein pacuenneHve, UNu U3MeHe- | LUTHI.
HWSl pUTMa U 3ByKa, Xapak- OTcyTcTBME CAMOBOCCTa-
TEPU3YOLLME BpaLLaOLWMA HOBMNEHUA
MOMEHT fBuratens
C  PyHKUMOHWMpOBA- OTcyTCTBME UBMEHEHWA B BpemeHHble BUAMMbIE OTKMOYeHKe.
HWe gucnnees n oToDOpaxaeMol Ha gucnnee | U3MEHEHWS UMK NoTeps BeaBo3BpaTHas notepsa Unu
naHenen ynpas- WHhopMaumm. WHopMaLnu. oTobpaxeHne HenpaBuUIb-
NeHns TonbKo HE3HAYUTENbHbIE HenpegycmoTpeHHoe cee- HOIA MHchopmaLmK.
CBeTOBbIE KonebaHus YeHWe CBeToaMOO0B HeponycTtumelid pexum
CBETOAMOA0B UIU HE3HAYU- paboThbl.
TenbHoe apoxaHue uaobpa- OTcyTcTBME CAMOBOCCTa-
EHUs HOBIEHWA

D ®yHkuum obpabot- | CeA3b M 06MeH OaHHBIMK C BpemeHHble nomMexu cBasmn OwwboyHaa obpaboTka

KW W CHUTBLIBAHMSA BHELUHUMW YCTPOUCTBaMU C BHYTPEHHUMU U BHELLIHW- WHopmaLmn.
MHpopmMaumm B6e3 nomex MW UCTOYHUKAMMW C CO- YTparta gaHHbIx W/vnu vH-
0BLLEHUAMW O BO3MOXKHbIX chopmaumu.
owmnbkax cBaA3n OwunbkK cBA3MK.
OTCcyTCTBME CaMOBOCCTa-
HOBMNEHUsA

8.3.2.2 3nekTpocTaTuyeckue paspsaabl

McnblTaTenbHble 3HA4YeHWUs U METOAbLI UCMbITAHWA NpuBeaeHsl B 9.4.2.1.

8.3.2.3 Pagno4acToTHbIe 3NeKTPOMarHMTHbIE Nons

KMcnbiTaTenbHble 3Ha4YeHUsa U MeToabl UCMNbITaHUi npuBeaeHbl B 9.4.2.2.

8.3.2.4 HaHocekyHaHble MMNynbCHbIe nomexu (obwwmin pexxum) (5/50 He)

McnblTaTenbHble 3HAYEHUS U METOAbI UCMbITaHUA NpuBeaeHsbl B 9.4.2.3.

8.3.2.5 Umnynbesl (ot 1,2/50 oo 8/20 mkc)

McnbiTaTenbHble 3HAa4YeHUs U METOALI UCMbITAHWA NpuBeaeHbl B 9.4.2.4.

8.3.2.6 N[apMOHUKM M KOMMYTaUNOHHbLIE UMMYMbChI

KMcnbiTaTenbHble 3Ha4YeHUsa U MeToabl UCMNbITaHUi npuBeaeHbl B 9.4.2.5.

8.3.2.7 KpaTtkoBpeMeHHbIe NpoBarnbl U NpepbiBaHMA HANPSKeHWs

McnblTaTenbHble 3HAYEHUS U METOAbI UCMbITAHUA NpuBeaeHbl B 9.4.2.6.

8.3.2.8 MarHuTHblE NONS NPOMBILLUNEHHON YacTOoThI

WcneiTaHusa He TpebyroTca. YCTOMYMBOCTL K 3MEKTPOMAarHMTHbLIM NMOMeXaM NoATBEepXOaloT YCNeLlHbIM
NPOXOXAEHNEM MCTbITaHUKA Ha paboTocnocobHocTe (oM. 9.3.3.6).

8.3.3 Nomexosmuccua

8.3.3.1 O6Lwume nonoxeHusa

MpumensoT IEC 60947-1:2020 (nyHkT 8.3.3) co creayolwmMm OONONHEHUEM.

8.3.3.2 Hu3ko4yacToTHOE U3rny4YeHne OTHOCUTENBHO CETU C NPOMbILLMEHHON YacTOTON
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8.3.3.2.1 FapMOHUKN

OnekTpoannaparbl, NpegHa3Ha4YeHHble ANA MNOOKIMTHYEHUS K HU3KOBONbTHLIM pacnpefenuTernbHbiM ce-
TsiM 00Llero nonb3oBaHUs, KOTOpPblE MOTYT HenpepbiBHO paboTaTb B COCTOSHWW, OTNWMYHOM OT MOSMHOCTLH
BKMHOYEHHOTO COCTOAHUSA, AOMKHLI cooTBeTcTBOBaThL IEC 61000-3-2 Nnpu HOMUHAaNLEHOM TOKe MeHee UNnu pas-
HoM 16 A B Kaxgoi caze n IEC 61000-3-12 npy HOMUHANLHOM ToKe Bhilwe 16 A U paBHOM UK HUXe 75 A.

8.3.3.2.2 KonebaHusa Hanps»xeHus

OnekTpoannapaTtbl, NPeAHa3HaqYeHHble ANs NOAKMYEHUs K HU3KOBOMBTHLIM pacnpegenuTensHbIM ce-
TAM 0OLlero nonbL30BaHWs, KOTOPbie MOTYT HernpepbiBHO paboTaTb B COCTOSIHWMW, OTAIMHYHOM OT MOMHOCTBIO
BKMHOYEHHOTO COCTOSHMSA, AOMKHLI cooTBeTcTBOBaTh IEC 61000-3-3 Nnpu HOMUHaNEHOM TOKe MeHee UNu pas-
HoM 16 A B kaxgoi daze u IEC 61000-3-11 npy HOMMHANBEHOM TOKE, PABHOM UMW HIKe 75 A.

8.3.3.3 BuicokouacToTHOE nanyveHune

8.3.3.3.1 KoHaykTMBHOE pagMoy4acTOTHOE U3ny4yeHune

Mpepensl, npuBegeHHble B Tabnuue 17, Heobxo4MMo NpoBepsiTe B COOTBETCTBUM C NPOLUEeaypoi, ycTa-
HoBneHHoW B 9.4.3.2.

8.3.3.3.2 OnekTpoMarHUTHOE M3ny4yeHue

Mpenentl, NpuBeneHHLIE B Tabnuue 18, cnegyeT NpoBepsiTb B COOTBETCTBUU C NPOLIEdYyPOR, YCTaHOB-
neHHou B 9.4.3.3.

9 UcnbiTaHuA

9.1 Buab! ucnbiTaHUA

9.1.1 O6wume nonoxeHnnA

MpumensatoT IEC 60947-1:2020 (nyHKT 9.1.1).

9.1.2 TunoBbIe UCNbITaHUA

TvnoBble UCMbITAHWS NMpeAHasHavYeHbl AN NPOBEPKM COOTBETCTBUSA KOHCTPYKLUMM KOHTPOMNNEPOB W My-
ckaTernen Bcex TUMOB W NpedHa3Ha4YeHHoN ANA HUX ANeKTPOMOHTaXHOW apMaTtypbl TpeboBaHWsAM HACTOALEro
cTtaHgapTa. [porpamma TMNOBLIX UCMBITAHWA COAEPXKUT CRedylLme NpoBepKu:

a) Npefernos NoBblleHna Temnepartypbl (cM. 9.3.3.3);

b) anekTpounzonsaLUMOHHEIX CBOMCTB (cM. 9.3.3.4);

C) ycnoeHoi paboTtocnocobHOCTM B Npouecce akcnnyaTtayuu (cMm. 9.3.3.6);

d) cpabaTteiBaHus n ero npegenos (cMm. 9.3.3.6.3);

€) HOMWHaNbHOW BKMKYaKLLEN W OTKMIOYaLWER CNOCOBHOCTK M YCNOBHOW paboTocnocobHOCTU BKIO-
YeHHbIX NocnefoBaTensHo MexaHU4ecknx KOMMYTauMOHHbIX YCTPONCTB anekTpoannapaToB (cm. 9.3.3.5);

f) paboTocnocobHOCTK B YCNOBUAX KOPOTKOTO 3aMblKaHusa (cm. 9.3.4);

g) MexaHU4eCcKUx CBOMCTB BbIBOAOB (NpuMeHsatoT IEC 60947-1:2020, nyHKT 9.2.5);

h) cTeneHn 3alnTEl KOHTPOMMEPOB W NyCKaTenen 3akpbiToro ucnonHeHnsa (cM. IEC 60947-1:2020, npu-
noxeHue C);

i) ucnoitanns 3IMC (9.4).

9.1.3 KoHTponbHble UcnbITaHUA (NpUeMo-caaTouHbIE)

MpumeHstoT IEC 60947-1:2020 (nyHkT 9.1.3) npr ycnoBuK, 4To BbIBOPOYHbIE NCMBITAHUA HE NPOBOAATCS
(cm. 9.1.4).

Mporpamma KOHTPOMbHBIX UCMbITAHWIA KOHTPONNEPOB W NycKkaTenein CoAepXuT cneaylLwme UCneiTaHns:

- cpabaTbiBaHuA 1 ero npegenos (cMm. 9.5.2);

- 3NEeKTPOM30MALMOHHBIX CBONCTB (cM. 9.5.3).

[na crneunannanpoBaHHOM 3MNEKTPOMOHTEXKHOW apMaTypbl, NOCTaBMNAEMOW OTAENbHO, MPUMEHWMbI
TOMBKO UCMbITAHWSA CTOMKOCTK 3NEKTPON30NALMK K NpoBoto.

9.1.4 Bbi6opoO4HbIe UCNbITAHUA

Mporpamma BbIGOPOYHBIX UCMBITAHWI KOHTPOMNNEPOB W NMycKaTenen COAepXuUT Crieayloline UCMbITaHus:

- cpabaTbiBaHuA 1 ero npegenos (cMm. 9.5.2);

- 3NEeKTPOM30MALMOHHBIX CBONCTB (cM. 9.5.3).

MpumensitoT IEC 60947-1:2020 (nognyHKT 9.1.4) co cnenyrLwmmMm JONONHEHWEM:

W3roToBuTENnb BNpaBe NpoBECTM BbIGOPOYHbIE WCMbITAHWA BMECTO KOHTPOSbHLIX MO CBOEMY YCMOTpEe-
Huto. OTBop 0Bpa3yoB OOMKEH COOTBETCTBOBATL UMK NpeBbiLaTe TpebosaHua no ISO 2859-1:1999 (Tabnu-
ua 2-A).
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OT6op 06pasLoB NpoBOAMTCA HA OCHOBE NpUEMEMOro ypoBHs kadectsa (AQL), He npeBbiwawwem 1:

- npuemModHoe ymcno Ac = 0 (gedeKkToB He 06HapyXeHO);

- yucno otbpakoeku Re = 1 (npu ogHoM gedeKTe UCMbITLIBAKT BCHO NapTULD).

OT6op 0bpazuoB HeobXxooMMO NPOBOAUTE Yepes perynspHbie NPOMEXYTKU BpeMeHU ANS KaXKOOoW KOH-
KPETHOW napTun.

[onyckaetca NpMMEHEeHWEe anbTepHaTUBHbLIX CTAaTUCTUYECKUX MEeToaoB, obecneynmBalolmnx COOTBeT-
CTBME BbllleyKkasaHHbiM TpebosaHuam ISO 2859-1, Hanpumep cTaTUCTUHECKUX METOLOB KOHTPOMS Henpe-
PBIBHOTO NPOM3BOACTBA UITM KOHTPOMSA npouecca ¢ MHAEKCOM BO3MOXHOCTEN.

BbIGOpoYHLIE MCMLITAHUSA ONS MPOBEPKM BO3OYLUHLIX 3330pOB B cooTBeTcTBUM ¢ IEC 60947-1:2020
(nyHKT 9.3.3.4.3) HaxoQATCA Ha CTagUM PAcCMOTPEHUS.

9.1.5 CneunanbHble UCAbITaHUA

9.1.5.1 O6Lwume nonoxeHusa

HeobxogumocTb NpoBeaeHus crneunanbHbIX UCNbITAHWA ONpeaensieTcs N3roToBUTENeM.

Mporpamma cneuuanbHbiX UCMbITAHUA COOEPXUT CNefyoLlmMe UCNbITaHUA:

- OKpyxatollei cpedbl — B cooTBeTcTBUM ¢ 9.1.5.2;

- MpPOBEPKM KOOpAWHALMK NOo ToKy Mexay nyckatenem u Y3K3 B cooTBetcTBUM € 9.1.5.3.

9.1.5.2 VcnbiTaHus oKpy:katoLlein cpeabl

[ns aTux cneumanbHblX McnbliTaHuin npuMensoT IEC 60947-1:2020 (npunoxenne Q).

Ecnun no |IEC 60947-1:2020 (tabrnuua Q.1) TpebyeTtca npoBepka paboTtocnocobHOCTH, ee NpoBoasT B
cooTBeTcTBUM ¢ 9.5.2.

BubpaumoHHbIe UCMbITAaHWA cnefyeT NPOBOAWMTL Ha 3nekTpoannapare ¢ MexaHUYeckuM KOMMYTaLWoH-
HbIM YCTPOWCTBOM B Pa3sOMKHYTOM W 3aMKHYTOM MOMNOXeHUsAX (Mpy Hanuyuu). Pene neperpyaku He OOMKHO
cpabaTbiBaTbk BO BpeMa UCMNbITaHWA. [1ns npoBepKW NOBeAEeHWA MaBHbIX M BCNOMOTraTernbHbIX KOHTaKTOB UC-
MbITAHWSA JOMNYCKAETCA NPOBOAUTL NPU NMOOOM 3Ha4YeHUM ToKa/HanpsKeHNs.

WcnblTaHne anekTpoannapara ¢ BO34encTBmMem yaapa Heobxo4umo NpoBoaUTL B PA30OMKHYTOM MOMoXe-
HUW MEeXaHWYECKMX KOMMYTALMOHHbIX YCTPOUCTB.

Ons ucnblTaHUA CyXUM TEMMOM MeXaHU4ecKoe KOMMYTaLMOHHOE YCTPOWCTBO OOIMKHO ObITh B 3aMKHY-
TOM MonoxeHuu B nepuod nogrotoeku (cm. IEC 60068-2-2:2007, nyHkT 5.3.3). [ina kaTeropuit A, B u C nc-
nbiTaHWe OonycKkaeTcs NpoBoauTL 6e3 Toka B Lenu, a ana kateropuin D, E n F ncneitaHne cnegyeTt npoBoguTh
NpY MakCcUMansHOM HOMWHaNbLHOM TOKe KaTeropuu npumMeHeHua AC-3, HO M3 NpakTU4eckux coobpaxeHui
TOK gonyckaeTtca orpaHuyantb Ao 100 A. B TedyeHne nocnegHero Yaca KoHTponnep normkeH cpabotatb 5 pas.
B xone Bcero McnbiTaHua gonyckaeTcs cpabaThbiBaHWe pene neperpysKku.

Ons vcnbiTaHUA NPU HU3KKMX TeMnepaTypax BMecTO McnbiTaHua Ab cnenyeTt BeibpaTe ucneiTaHue Ad,
a MexaHu4Yeckoe KOMMYTALMOHHOE YCTPOWMCTBO AOIMKHO ObiTh B PA30MKHYTOM MOMOXEHWUW B TEYEHWE nepu-
oga oxnaxgeHwsa. 3aTem B TeYeHWe MOCMedHEro 4Yaca Ha Hero nogatwT HanpsbkeHue. [na kateropuia A, B
n C ucnelTaHve gonyckaeTtcs npoBoauTk Des Toka B uenu, a ansg kateropuia D, E n F ucneiraHne npoBogsT
npy MakcMmMarbHOM HOMWHANBEHOM TOKe KaTteropuuy npuMeHeHnsa AC-3, KOTOpbI JOMYCKaeTcsl OrpaHu{nTb 40
100 A. B Te4yeHue nocnegHero yaca KOHTponnep AomKkeH cpabotatek 5 pas. B xoae Bcero McnbiTaHus pene
neperpy3kM He JOMKHO cpaboTaTh.

VMcneiTaHue Ha BnaxHoe Tenno ans kareropuin A, B u C gonyckaetca npoBoauTh 6e3 Toka B nontocax.
Onsa kateropuit D, E n F Kk anekTpoannapaTy OoOMmKeH ObiTb NOAKMNIOYEH HOMWHATNBHLIA MakCUManbHbIA TOK
kateropuu AC-3 B Te4eHne NepBoro UMKMNa U OTKMYEH B TeYeHne BTOPOro uukna. Ma npaktnyeckmx coobpa-
HeHUI TOK MoXeT ObITb orpaHuyeH 0o 100 A. MNocne ypaBHoBeLWMBaHWUS TeMMNepaTypbl B TEHEHWe NepBbix 2 Y
nepBoro UKMKna 1 B Te4eHne nocnegHnx 2 4 BTOPOro LMKNa KoHTponnep gomkeH cpaboTtate 5 pas. Pene nepe-
TPY3KU MOXET pacLenuTbCHa TOMbKO B TOM Cry4Yae, eClnin 3TO A0MNYCKAETCA TEMNepaTypHON XapaKTepUCTUKOR.

Mo cornacoBaHW C M3FOTOBUTENEM MPOAOIKUTENBHOCTL NEPUOAA BOCCTAHOBNEHUS MOXET ObiTh CO-
KpaljeHa.

Mocne UcnbITaHUA B YCNOBUSX COMNEBOro TymMaHa anekTpoannapaT AonyckaeTcs NpoMbITh NO COrnaco-
BaHWIO C U3rOTOBUTENEM.

9.1.5.3 KoopauHauusa mexay nyckarenem n Y3K3

KoopauHauus KOpOTKOro 3aMblKaHWUS MEXOY PasnuuHbiMU CpeacTBaMuM 3aLLUThl OT CBEPXTOKA 40 HOMU-
HarnbHOro YCNOBHOMO TOKA KOPOTKOIO 3aMbIKaHWUs OomkHa BbiTh NOATREPXKAEHA TEXHWYECKON JOKYMEHTaLueNR,
MOAENVPOBaAHUEM UMW UCTbITAHUAMMK (CM. npunoxeHue C).
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9.2 CooTBeTCTBME TPeGOBAHUAM K KOHCTPYKLMN

9.2.1 O6wume nonoxeHnnA

MpumenstoT IEC 60947-1:2020 (nogpa3sgen 9.2) co crnegyowWMu JONONHEHUAMMN.

9.2.2 dneKkTpu4veckune nokasarenm 6e3BMHTOBbLIX 3aXKUMHbIX 3MTIeMEHTOB

MpumensaoT IEC 60947-1:2020 (nognyHKT 9.2.5.7) co cnegyrowmmMm GONONHEHWAMM

YCTaHOBKY W OTCOEOMHEHWA NPOBOOHWKOB CrnedyeT BhINOMHATL B COOTBETCTBUW C YKaszaHUsIMWU U3roTo-
BUTENS.

MeTogbl 1 pe3dynbTathl U3MEPEHWUIA OOMKHbI BbiTh 3a00KYMEHTUPOBAHbI B MPOTOKONE McnbiTaHui. Kc-
NblTaTenbHbIA TOK /.

n punmedvyaHune — B Kopnyce oﬁpaaua anekTpoannaparta OonyCcKakTCA OTBEPCTUA MM aHanorM4Hble npucno-
CDﬁHEHIﬁH, KOTOpble obecneunBaoT AOCTYn OnA naMmepeHva nageHua HanpsxXeHna Ha KnemMmmax.

9.2.3 UcnbiTaHWUEe W3HOCOCTOMKOCTH GEe3BUHTOBLIX 3aXXUMOB

MpumenstoT IEC 60947-1:2020 (nognyHKT 9.2.5.8) co cneayolnM U3MEHEHUEM:

VcnbiTaHve NpoBOOAT Ha anekTpoannaparte, 06opygOBaHHOM 323XWMHBIMKW 3rieMeHTaMu. McnbiTatens-
HBIFA TOK ly,

M punmeHvyaHne — B Kopnyce oﬁpaau,a AneKTpoannapata AonyCcKkakTCAa OTBEPCTUA UMW aHanornvHble npurcno-
cobneHus, KOTOpble obecneuuneaT AOCTyn AnA UaMepeHna nageHuA HanpaxeHna Ha kKnemMmmax.

9.2.4 UcnbiTaHUe C UICTOYHUKOM C OrTPaHUYEHHOW MOLHOCTLHO

Llenb ncTtovHMKa ¢ OrpaHMYeHHON MOLLHOCTLI) UCMNbITHIBAKT B HOPMAaIbHbLIX YCMOBUAX 3KCNyaTaLum no
cnenyroLlen cxeme.

B cny4ae MCTOMHMKa C OrpaHNY4eHHOM MOLLHOCTBI0 TpeboBaHus 3aBUCHT OT YCTPOWCTB 3alLMTbl OT nepe-
rPy3Ku Mo TOKY; YCTPONCTBA AOMKHbI ObITh 3aMKHYThI HAKOPOTKO.

Ecnu anektpoannapat paboTaeT B HOpManeHbIX pabounx ycrnoBUAX, NEPEMEHHYH PE3UCTUBHYIO Ha-
rPY3Ky NOAKIMIOYAKT K UCNBLITYEMbIM YaCTSM W PErynupyrT Ond NonyYeHusa YpoBHS Tpebyemoin ukcupyemon
MOLLIHOCTK B BomnbT-aMmnepax (BA). Mpy Heo6x0aMMOCTW BbINOMHSAIOT ONOMHUTENBHYH PErynvpoBKY ANs Nog-
AepXaHnsa orpaHnyeHHon UKCMPYeMOn MOLLHOCTU B BonkT-aMnepax (BA) B TedeHvne nepuoga, ykasaHHoro
B 8.1.14.

[MepemeHHYH pe3uCTUBHYIO Harpy3ky NMogKMiYaT K UCMLITYEMOW Lenu U perynupytoT ans nonyvyeHus
npenena UKCUPYEMOWN MOLLIHOCTW, KakK ykaszaHo B Tabnuuax 19—21, B 3aBucumocTu oT cutyauuu. lNpu He-
0BX0AMMOCTI BLIMOMHSAKT AanbHENLWY perynMpoBKy Ana nogoepxaHus npegena UKCUpYeMOoi MOLLHOCTM
B TEYEHWe nepuoda BpeMeHu, ykasaHHoro B Tabnuuax 19, 20, 21, ecnu npMMeH1MMo.

McnbiTaHWe cYATAeTCA BLIMOMHEHHLIM YCMELIHO, eCcni nocne WCNbiTaHus OOCTynHas ukcupyemas
MOLLHOCTb He MpeBbllaeT npefenbHblX nokasaTenei, onpeneneHHbiXx B Tabnuuax 19, 20 unu tabnuue 21,
ecnu NpUMeHUMo.

B cnyyae uctoyHuka ¢ orpaHMYeHHON MOLLHOCTLI0 TpeboBaHne 3aBUCUT OT YCTPOMCTB 3aLLMThI OT Nepe-
rPYy3KM MO TOKY; HOMWHAMBHLIA TOK KaK MMHMMYM OLHOrO 3allMTHOrO YCTPOWCTBA B NMPOBOAHWMKE HE LOMKEH
NpeBbIWaTh 3HAa4YEeHWIA, yKasaHHbIX B Tabnuue 20.

[aHHble UcnbiTaHUA NPOBOAAT NpW Hanbonee HebnaronpUATHOM CoOYeTaHNM HOPMUPOBAHHbBIX U3roTOBK-
Tenem paboymx napameTpoB B COOTBETCTBUM C 5.5.

9.2.5 HapgexXXHOCTbL KOMMOHEHTOB

9.2.5.1 Obwme nonoxeHus

[MpoBepKy BO3MOXHOMO BbIXOAA U3 CTPOSA KOMMOHEHTA, HAMbonee KpUTUYECKUX KOMMOHEHTOB Lieny no
8.1.16, npoBOASAT UCNLITAHMEM MPW YCTAHOBMIEHHbLIX KOMMOHEHTax B aNeKkTpoannaparte, paboTaluwem nog Ha-
rPY3KOiA, C BO34encTBMeM Hanbonee XecTKUX YCNOBUIA 3KCnyaTaLuu.

Mpnmevyanue — T[lo 8.1.16 naHHoe ncneiTaHWe NpoBoaAT Ana obecnedeHun Be3onacHOCTM IKCNnyaTaumu,
npu aTOM JonyckatTcs cbou B hyHKUMOHUPOBaHWM 3neKTpoannapara.

BbinonHeHue UCnblTaHnA He TDE6yETCﬂ B CriedyrLWwunx crny4anx:

- €CI aHanua uenn yKkasblBaeT, 4TO B pe3ynbrarte KOPOTKOTro 3aMblKaHUA UITK OﬁpblBa Opyroro KOmMno-
HEHTa HEe BO3HWKHET Neperpys3kun noboro APpYroro KOMNoHeHTa unn 4acTtu uenu;

- ANA KOMMNOHEHTOB BKIMHYEeHHbLIX B LenW NMTaHA OT UICTOYHUKA C OrpaHM‘-IEHHOﬁ MOwWHoCTLIo no 8.1.14;

- Ha CUNOBbIX NMNONYNPOBOAHNKOBbLIX yCTpOPICTBaX, ecnu aHanorn4yHoe ncnbeiTaHue Nposoaunnoch BO Bpe-
M#A UCMbITaHUMA NPWU KOPOTKOM 3aMblKaHWW;
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- Ans KOMMOHEHTOB, KOTOPbLIE YCNEeLHO NPOLUK OLEHKY B aBapuinHbIX pexumax, HaxXo4AWnxcs B Luenu
W BHYTPW anekTpoannapara.

9.2.5.2 VicnbiTaHWe Ha HageXHOCTb KOMMNOHEHTOB

Kaxgbll naeHTUMULMPOBaAHHBIN KOMNOHEHT NOANEXNT UCNBITAHUIO Ha HALEXHOCTb KOMMOHEHTOB Mpw
KOPOTKOM 3aMblKaHU W 0OpbIBE LIeNn B 3aBUCMMOCTM OT TOrO, YTO sIBNAeTCs Hanbonee KecTkuMm.

McnbiTaHme Ha HageXHOCTb KOMIOHEHTOB A0MycKaeTcs NpoBOAWTL TOMbKO B UENsAX anekTpoanapara,
KOTOPbIE MOTYT MOBMUATE HA Pe3yfbTaThl UCMbITAHUA NPU NOMHOR Nogayve NUTaHusa U pabo4ynx ycrnoBusix.

Bo Bpems gaHHOro UCnbiTaHWA He O0MKHO ObiTh BLIOPOCOB NNaMeHn Unu NnaBreHusa MmeTanna, a Takke
BO3ropaHus TKaHu. MNnaBkue anemeHTbl He 4OMKHbI Neperopark.

KoMNoHeHTbI, Takne Kak KOHOeHCATOpbl UMK OMo4bl, AOMKHbI ObITh 3aMKHYThl HAKOPOTKO UNU OOIMKHbI
ObITE pa3oMKHYThI. [iNs anekTpoannaparta OTKPLITOrO MCMNONHeHUs AomkeH ObiTb NPeayCcMOTPEH BHELLHWUIA Me-
TanaM4YecKnid KOXKYX MNn CeTKa M3 NPOBOMOKM (C xrnon4atobyma)kHOM CeTKOW Ha kapkace), koTopas B 1,5 pasza
Bonblle pasmepa anekTpoannaparta (Mnu nHas B COOTBETCTBUM ¢ TpeboBaHUAMW N3roTOBUTENS), ANA UMUTa-
LMK NoTeHUManbHoO 3aseMreHHbIX YacTel BOKpyr anekTpoannaparta. B crnydae 3akpbiTOro MCnonHeHua Hag
BCEMMW OTBEPCTUSIMU HEODXOANMO pa3MeCcTUTb XronyatobyMakHbli MaTtepuan. BHeLWHU meTannuyecknia Ko-
YX UMK CETKa U3 NMPOBOIOKKN (MPpY HAaNW4uK), a TaKKe 3a3eMITEHHbIE UMK OTKPLITbIE MeTannuyeckmue YacTu He
nog HanpskKeHUMeM AOMKHbI ObiTb NOAKMNOYEHL! K Lien NMTaHWa Yepes NnaBknil aneMeHT F B COOTBETCTBUM C
IEC 60947-1:2020 [noanyHkT 9.3.4.1.2, nepe4yuncnenue d)].

Mpumeuvanune — OnpegeneHue anekTpoannapaTa 3akpbliToro Tuna npuseaeHo B IEC 60947-1:2020 (npu-
noxeHue C).

9.2.6 UcnbiTaHMe npoBoda Ha U3armb

B cooTBetcTBMUM ¢ TpeboBaHUsiMM 8.1.3 NPOBOAKY MeXAYy KOMMOHEHTaMM, YCTAaHOBMNEHHbIMK Ha ABepw
UMK KpbllKke, HeoBX0AMMO NPOBEpPSTb OTKPbIBAHWMEM ABEPLbl MU KPbILWKW, HACKOMNBKO 3TO BO3MOXHO (Npw
3TOM (UMKCUPYIOLLME YCTPONCTBA AOMKHLI OCTABaTbLCA HA MEcTe), U MocnedylLlWuM ee 3aKpbiBaHWeM npu
500 uuknax pa6oTbl. Mocne gaHHOro UCNbITaHUS anekTpoannapar cnegyeTt NoABepraTh UCNbITAHWK0 HAa YCTOW-
YMBOCTb 3MEKTPOU3ONSLMN K HanpshkeHuio no 9.3.3.4.1, npumMeHseMoMy Mexay NpoBOAHUKAMU U MeXay Npo-
BOOHUKAMW W 3eMITeN.

9.3 CooTBetrcTBME TPpeboBaHMAM K paboTocnocoGHOCTH

9.3.1 UuKknbl ucnbiTaHUA

cnbiTaHna Kaxaoro Lukna NnpoBoasT Ha HOBbIX 0bpasuax.

AOnqa ynobcTBa MCnbITaHWIA MW NO OTOBOPEHHOCTU C M3TOTOBUTENEM WUCMbITAHWUSA OONYCKaeTCsi MPOoBO-
OWTb Ha OTAENbHbIX HOBbIX 06pa3uax 6e3 BKMHYeHUs B COOTBETCTBYHOLLMIA LUMKI. [IpUMEHMMO TOMBKO K crneay-
OLLMM UCMbITaHUAM No TpeboBaHuo:

- |[EC 60947-1:2020 [nognyHkT 9.3.3.4.1, nepeuncneHve 7)]: NpoBepka nyTu yTe4ku;

- |EC 60947-1:2020 (nyHKkT 9.2.5): MexaHn4eckue CBONCTBA BbIBOOOB;

- IEC 60947-1:2020 (npunoxeHue C): cTeneHn 3aLuThl 3MeKTpoannapara 3akpbiTOro MCNONHEHUS.

MNocnepoBaTenbHOCTE UCMBbITAHUIA AOMKHA BbITh CrieayroLen:

a) UMK uenblTaHui |

1) NnpoBepka noBkIlWeHna TemnepaTtypsbl (cMm. 9.3.3.3);

2) NpoBepKa aneKTpoM30/sALMOHHbLIX CBOMCTB (cM. 9.3.3.4);

b) unkn ucneiTaHui |l: npoeepka pabotocnocobHocTu (cm. 9.3.3.6):

1) ucnsiTaHve TennoBon ctabunsHocTu (cM. 9.3.3.6.2);

2) ucneiTaHne pabotocnocobHocTu npu neperpyake (cMm. 9.3.3.6.3);

3) ucneiTaHne paboTocnocoOHOCTN BIOKMPOBKM M KOMMYTaLMOHHOW cnocobHocTu (cMm. 9.3.3.6.4), B TOM
yucne npoBepka cpabaTbiBaHUs 1 ero Npeaenos;

C) uMKn ucnbiTaHui .

Pa6oTtocnocoBbHOCTL B YCNOBMAX KOPOTKOrO 3amMbikaHus (cm. 9.3.4);

d) umnkn neneitTaduin 1V:

1) NnpoBepKka MexaHW4eCKUX CBOMCTB KNeMMHbIX BbiBogoB (cM. IEC 60947-1:2020, nyHkTbl 9.2.5, 9.2.2
n 9.2.3);

2) npoBepka cTeneHwn 3alWKThbl 3feKTpoannaparta 3akpbiToro ucnofHeHmsa (cm. IEC 60947-1:2020, npu-
noxexwue C);

€) uuKn uenbiTaHun V.

Wecneitanua SMC (cm. 9.4);
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f) umkn uensiTanun VI

VMcnbiTaHne onepauun cpabatbiBaHus (cm. 9.3.3.6.6)

9.3.2 O6wMe yCNOBMA UCNbITaHUNA

MpumeHstoT IEC 60947-1:2020 (nyHKT 9.3.2) co cnegylLWMM OOMNONHEHWNEM:

3a uckniYeHneM anekTpoannapaTos, cneymansHo paccyYMTaHHbIX TOMBKO HA O4HY YacToTy ToKa, UCMbl-
TaHusa NpoBodAT npu yactoTte 50 Ny, KoTopas oxBaTbiBaeT NpuMeHeHue Ha 60 My, n HaobopoT.

OT60p 06pa3suoB ANA UCNBITAHUIA CEPUM 3MEKTpoannapaToB aHanorM4HoOM OCHOBHOM KOHCTPYKUMKM 1 6e3
3HAYWUTENbHbIX KOHCTPYKTUBHbIX OTAWYMIA AOMKeH BbiTb OCHOBAH Ha MHXEHEPHOM pacyeTe.

Ecrnv He ycTaHOBNEHO WMHOE B COOTBETCTBYHLLEM MyHKTE WCMbITAHWIA, KPYTALIMA MOMEHT NpU 3aTaAry-
BaHUWM COEAWHEHWIA OOIMKeH YKa3blBaTbCS W3rOTOBUTENEM, a €CNy He yKazaH — COOTBETCTBOBaTb AaHHbIM
IEC 60947-1:2020 (tabnuua 4).

Ecnu ykasaHo HeckonbKo OTBOAOB TeNnna, Cneayet NPUMEHSITb TOT, KOTOPbIA UMeeT HanbonbLuee TENMNO-
BOE COMPOTUBMEHKE.

HeobxoauMo NpuMeHsATL cpeacTBa M3MepeHU ¢ AENCTBYIOLLMMMN 3HAYEHUSAMMW TOKOB U HaNPSKEHUNA.

9.3.3 Pabotocnoco6HOCTL B yCIOBUAX OTCYTCTBWUA Harpy3ku, HOpMarnbHOM Harpy3ku U Neperpysku

9.3.3.1 OTcyTcTBRYET.

9.3.3.2 SHepronoTpebneHue

MoTpebnsemyto MOLLHOCTb NONYNPOBOAHVKOBOrO YCTPOWCTBA YNPaBNeHns U3MepsoT C UCMNOMNb30BaHU-
eM BaTTMeTPa Ha KlemMmax MUTaHusa Lenu ynpasreHns B PeXMMe MOMHOro BKIIOYeHWUs B TeHeHne cTaHgapT-
Horo pabodero umkna.

9.3.3.3 lNpeBbileHne TemnepaTypbl

9.3.3.3.1 TemnepaTypa OKpY>KatloLLEero Bo3ayxa

MpumenstoT IEC 60947-1:2020 (nognyHkT 9.3.3.3.1).

9.3.3.3.2 MlamepeHune Temnepartypbl HacTewn

MpumensitoT IEC 60947-1:2020 (noanyHkT 9.3.3.3.2).

9.3.3.3.3 lNoBbIWeHWe TeMnepaTypbl HacTen

MpumenstoT IEC 60947-1:2020 (nognyHkT 9.3.3.3.3).

9.3.3.3.4 lNoebIWeHWe TeMnepaTypbl CUITOBOK Lienu

MpumenstoT IEC 60947-1:2020 (nognyHkT 9.3.3.3.4), kpome o4HOGa3HOrO UCTILITAHWUS, MPU KOTOPOM BCE
nontoca CUNOBOW LEenu HarpyxatoT UX WHAMBUAYyaNbHBIMWA MakCUMarnbHBIMA HOMWHAMBHLIMU TOKAMKU U Kak
ykasaHo B 8.2.2.4, 1 co cneaylowmnmMmM AoNONHEHUSMUA.

[nsa nonynpoBOAHWMKOBbLIX KOMMYTALMOHHBLIX YCTPOWCTB, BKMIOYEHHBIX B CUMOBYK Lenb (cMm. 8.2.2.4),
CpencTBa M3MepeHWs TemnepaTypbl OOIMKHbI BbiTh NPUKpPEnneHsbl K BHELHEN NOBEpPXHOCTW Kopryca nomny-
NMPOBOAHMKOBOIO KOMMYTaLKMOHHOMO YCTPOWCTBA, B TOYKE, UMetoLen HanbonbLLyo BEPOSTHOCTE NOBLILLIEHWS
TemrnepaTypbl BO BPEMSA AAHHOTO UCMbITaHWs. KoHeuHyo TemnepaTypy koprnyca Cy M KOHEUYHYIO OKpYXatoLyto
TeMneparypy A; perucTpupyroT And NpUMeHeHus B UcnbiTaHum no 9.3.3.6.2.

K mexaHuyeckum KOMMYTaLWOHHLIM YCTpOWCTBaM (cm. 8.2.2.6.2) cpeacTBa UaMepeHus TeMnepartypbl
OOMKHbI ObITb MPUKPENeHsl B cooTBeTCTBUM C TpeboBaHusamu IEC 60947-1:2020 (mognyHkT 9.3.3.3).

Ha Bce BcnomoraTenbHbie Lienu, HopmMarnbeHO NPOBOAALLME TOK, MOAAI0T HArpy3Ky paBHyl0 MakcuMarnbHOo-
my pabouyemy Toky (cm. 5.6), B Lenu ynpaeneHusi NoAaT UX HOMWHAMBHOE HanpsiKeHue.

MyckaTene gomkeH BbiTb OCHALLEH pene Neperpysku, cooTBeTCcTByOWUM TpebosaHusam 5.7.4, n ero He-
obxoaumo BbIOMpaTh cnegylLw M odpasom:

- Heperynupyemoe pere: ycTaBka Toka JomxHa ObiTb paBHa MakcMMansHOMYy pabodemy TOKy nyckaTte-
ns, a UcnbiTaHWe NpoBOAAT MPU TAKOM TOKE;

- perynvpyemMoe pene: ycTaBka MakCMManbHOro Toka AomkHa BbiTe MakcuManbHo Bnnskonm K makcu-
mansHoMy pabodemMy TOKy nyckaTensi, HO He JOMKHA NpPeBbIaTh ero.

[na nyckatenen ncnbiTaHue NPOBOAAT C pene neperpysku, AN KOTOPOro ycTaBka ToKa MakcumanbHa
Bnu3Ka Kk ero MakcMManbHOMY 3Ha4YeHMH0.

MpumedyaHue — BoleykasaHHbI MeTOL BbIGOpa NO3BONAET rapaHTUPOBATL TO, YTO MOBLILEHUE TEMMNEpPaTy-
pbl KNEMM MOOKIHYEHUS] Pene Neperpysku 1 pacceMBaemMasi NyckaTeneM MOLHOCTb OKaXYTCHA MeHbLUE 3HAYEHWIA, BO3HU-
KatoLux npu nobor KomBuHaLMK pene U KoHTponnepa. Ecnv BnusHWe pene neperpyaku Ha 3T 3Ha4YeHWs HE3HAYUTENBHO
(kak B cnyyae nonynpoBOAHWKOBBIX PENe Neperpyaku), UCTbITaTenbHblA TOK JOMKEH BCErAa PaBHATHCS MaKCUManbHOMY
pabouemMy TOKy nyckaTens.

9.3.3.3.5 lMNoBbiWeHWe TemMnepaTypsl Lenen ynpasneHus
MpumenstoT IEC 60947-1:2020 (nognyHkT 9.3.3.3.5) co cnegyoLlwmMm OONONHEHUEM.
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[MoBbilWeHWe TemnepaTypbl cnegyeT U3aMepaTs BO Bpems ucnbitTaHunsa no 9.3.3.3.4.

9.3.3.3.6 lNMpeBbiWweHe TeMnepaTypbl KaTyLLeK U 3IEKTPOMAarH1ToB

MpumeHsoT IEC 60947-1:2020 (nognyHkT 9.3.3.3.6) co crnegyloWwmMm OONONHEHUEM:

ONeKTpOMarHUTbl KOHTAKTOPOB UMW NycKaTernein, NpegHa3HadeHHbIX Ana paboTel ¢ NoNynpoBOAHUKOBLI-
MW KOHTpOMnepamu Unu Ans MexXaHW4eckux LWYHTUPYLLMX KOMMYTAUUOHHBLIX YCTPOWCTB, AOMKHbLI COOTBET-
cTBOBaThb 8.2.2.7 C HOMMHAamNbHbIM TOKOM, NPOTEKaK LM Yepe3 CUMNOBYH) LieMb BO BpeMs MchbiTaHus. [1oBbI-
LUeHWe TeMnepaTypbl cregyet u3aMepsiTb BO BpeMs ucnbitaHns no 9.3.3.3.4.

9.3.3.3.7 lNoBbiweHWe TemMnepaTtypbl BCNOMOraTernbHbIX Lenen

MpumensoT IEC 60947-1:2020 (nognyHkT 9.3.3.3.7) co crnegywLwmMmMm OONONHEHUEM:

[MoBbIWeHWe TemMnepaTypel cnegyeT U3MepsaTs BO Bpems UchbiTaHusa no 9.3.3.3.4.

9.3.3.4 3nekTpoM30nALNOHHLIE CBOWCTBA

9.3.3.4.1 TunoBble UcnbITaHWUA

1) O6Lme ycrnoBusi MCNbITAHWA BbIOEPXKUBAEMOrO HaMNpPsKeHUs

MpumensioT IEC 60947-1:2020 [nognyHkT 9.3.3.4.1 1)].

2) MpoBepka UMMYMNBCHOTO BbIAEPKUBAEMOIrO HaMpsKeHUs

a) O6me nonoxeHus

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

b) WcnbitatensHoe HanpsikeHwe

MpumensitoT IEC 60947-1:2020 [nognyHkT 9.3.3.4.1 2) b)] co cneaylowmm SONONHEHWEM.

K yactam, 3nekTpom30MsiLMOHHbIE CBONCTBA KOTOPbIX HE 3aBUCAT OT BbICOTbI (HANpMMep, COeauHUTENK
ONTUYECKUX Kabenew, repMeTU3MpOBaHHbLIE YacTu U T. A.), MONPaBOYHbIA KO3(EMUUUEHT HA BLICOTY He Mpu-
MeHsieTcs.

c) MNMopgada ncnbITaTensLHOro HanNpPsXKeHUs

K anekTpoannapary, yCTaHOBNEHHOMY W MOLTOTOBIEHHOMY, Kak yKasaHo B nepeducnedHun 1), ncnbita-
TernbHOE HanpsbKeHWEe NMpUKNaabIBaT B CnefyrlemM Nnopagke:

i) Mexay BceMu KNemMmmMamMu CUNOBOKM Lenu, CoeAUMHEHHBIMKU BMecTe (BKMoYas Luenu ynpaeneHus 1 BCro-
MoraTenbHble Leny, NOOKNKYEHHBIE K CUNOBOM Lenu), U KOpnycoM UMM MOHTaXHOW NaHenbk C KOHTaKTamu
(Npy HanNW4MK) BO BCeX HOpManbHLIX paboynx NONOXeHUsX;

ii) oNs NONOCOB CUMOBON Lienu, ranbBaHWYecKn pasfgerneHHsix (cM. nognyHkT 3.1.2.31) ¢ gpyrmmm nono-
caMu: Mexay KaxabiM NonkcoM U OCTanbHbIMW NOMCAMWU, COEQUHEHHbLIMU BMECTE, a TakXe KOpPnycoMm Unu
MOHTaXXHOW NaHenblo ¢ KOHTaKkTaMu (MpW HanM4uM) BO BCEX HOPMarbHbIX pabo4mx NONOXEHWAX;

i) Mexxgy kaaow ynpasnsitolled YU BCMOMOraTeNbHOM LEensMu, Kak MpaBuno, He MOOKIIYEHHbIMU K
CUITOBOW LUENnu, 1

- CUIOBOW LENbIO;

- OPYTUMU LLENAMU;

- OTKPbITBIMKW TOKONPOBOAALMMK YaCTAMMU,

- KOPMYCOM MITN MOHTaXKHOW MaHenblo, KoTopble Npyv HeobXogWMOCTKM MOryT ObITh COegVHEeHb BMECTE;

iv) Ana anekTpoannapaTa, MPUMEeHseMoro Ans pasbegMHeHns, Yepes Nomnca CUMoBOA Lenu, npu aTom
BbIBOOLI CO CTOPOHLI MOAA4YM NMUTAHUA COEAWHEHLI BMECTE W BbIBOALI CO CTOPOHLI HArpysKku Takke coeguHe-
Hbl BMecTe. McnbiTaTensHoe HanpsaXeHWe OOMKHO ObiTh MPUMNOXKEHO MeXay BbIBOOAMU CO CTOPOHLI NOAAYu
NUTaHUS U BbIBOAAMMW CO CTOPOHbI HArpy3ku, NMpu 3TOM KOHTaKTbl JOMKHbI HAXOAWTLCS B M30INUPOBAHHOM
Pa30MKHYTOM MOMOXEHUW M 3HAYeHWe HanpPsPKeHUsa OOMKHO ObiTk TakuMm, Kak ykasaHo B IEC 60947-1:2020
[mognyHkT 8.2.3.2 1) b)].

d) Kputepun cooTBeTcTBUS

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

3) NpoBepka BbOepXMBAEMOro HaNpPsKEHWUS! MPOMLILLIIEHHON YacToThl ANS TBEPA0A U30NsaLUN

a) O6Lre NonoXxeHus

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

b) WcneiTarensHoe HanpsiKeHne

MpumeHsoT IEC 60947-1:2020 [mognyHkT 9.3.3.4.1 3) b)] co cneaytowmm JOMonHeHWem nocre nepeoro
absaua:

Ecnu nepemeHHoOe UCMbITAaTENBHOE HANPSXKEHWE He MOXEeT BblTb NPUMOXKEHO N3-3a komnoHeHToB IMC
dunbTpa, KOTopble HEBO3MOXHO NErko 0TCOeAUHUTh, A0MYyCKaeTCs NPUNoXeHne NoCTOAHHOro UCnbiTaTenb-
HOMO HanpsbKeHus, UMelolee TO Xe 3Ha4yeHue, YTO U MUKOBOoe 3HavyeHWe npegrnonaraemoro nepemMeHHoro
MCMbITATENBbHOIO HanpPsHKeHus.
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c) Mogaya ucnbITaTenbHOrO HanNpaKeHUs

MpumenstoT IEC 60947-1:2020 [nognyHkT 9.3.3.4.1 3) €)] € n3ameHeHUeMm nocnegHux ABYX NPeanoxeHun
B cnefywLlei pegakuuu.

VMcnbiTaTensHoe HanpsikeHWe criegyeT NpUKNaabiBaTh B TeMeHWE 5 ¢ Npy cneayowux yCnoBUaxX:

- B COOTBETCTBUMU C i), ii) W iii) nepeuncnenus 2) c);

- ONS NONynpoBOOHWKOBOrO KOHTPONMepa Wnu nyckatenen C MexXaHUMYeCKMMWU KOMMYTaLWOHHbLIMU
YCTPOMCTBaAMKN Yepes Nnorca CUNoBOW Lenu, Npy 3TOM BbIBOAbl CO CTOPOHbI MMTaHUSA COeAWHEHbl BMECTE 1
BbIBOJbI CO CTOPOHbI HArpy3KW COeANHEHbI BMECTE.

d) Kputepum cooTBeTCTBUSA

MpumenstoT IEC 60947-1:2020 [nognyHkT 9.3.3.4.1 3) d)].

4) NpoBepka BbIAEpXUBAEMOTO HAMPSKEHUSA NPOMBILLNEHHON YacToThl NOcne KOMMYTALWOHHLIX UCMbI-
TaHWIA U UCMbITAHWUIA Ha KOPOTKOE 3aMblKaHWne

a) ObLwme nonoxeHns

MpumensitoT IEC 60947-1:2020 [nognyHkT 9.3.3.4.1 4) a)).

b) McneiTaTensHoe HanpsbkeHue

MpumenstoT IEC 60947-1:2020 [nognyHkT 9.3.3.4.1 4) b)].

c) Mogava ucnelTaTenbLHOro HanpsxKeHus

MpumenstoT IEC 60947-1:2020 [nognyHkT 9.3.3.4.1 4) ¢)] co cneaytoLmMm 4ONOMHEHWEM B KOHLE NepBo-
ro absaua:

MpuMeHeHWe meTannuyeckon donbrn B cootBetcTBumM ¢ IEC 60947-1:2020 [nognyHkT 9.3.3.4.1 1)] He
TpebyeTtcs.

d) Kputepum cooTBeTCTBUSA

MpumenstoT IEC 60947-1:2020 [nognyHkT 9.3.3.4.1 4) d)].

5) OTcyTcTByeT

6) MNpoBepka BbiAEPHKMBAEMOr0O NOCTOSHHOIO HaMNpPsKEHUs

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

7) MpoBepka NyTn yTe4KK

MpumenstoT IEC 60947-1:2020 [mognyHkT 9.3.3.4.1 7)].

8) MNMpoBepka ToKa yTedky aneKkTpoannapaTa, MPUMEHSEMOro AN pazbeanHeHus

MakcMManbHbIA TOK YTEYKW He OOMKEeH MpeBbllaTb 3HadYeHWul, npusegeHHoix B IEC 60947-1:2020
(nyHKT 8.2.7).

9.3.3.4.2 OTcyTCcTBYET.

9.3.3.4.3 BuibopoYHLIE UCMBITAHWS ANSA NPOBEPKN BO3OYLUHLIX 3230p0OB

1) Obwume nonoxeHus

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

2) NcnbiTaTenbHoe HanpsKeHue

McnbiTaTensHoe HanpshkeHue OOIMKHO COOTBETCTBOBATh HOMUHANLHOMY MMMYIbCHOMY BblepXuBae-
MOMY HarnpsiKeHUHo.

3) MNMopaya UcnbITaTENBHOTO HAMPSIKEHUS

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

4) Kputepuu coOTBETCTBUSA

MpumeHsaoT IEC 60947-1:2020 [nognyHkT 9.3.3.4.3 4].

9.3.3.5 KommyTaumMoHHast cocoOHOCTb MEXaHUYEeCKMX KOMMYTaLMOHHBIX YCTPOACTB

9.3.3.5.1 O6bwme nonoKeHns

KommyTauumoHHyo cnocobHocTe npoBepatoT B cooTBeTcTBMK ¢ IEC 60947-1:2020 (nognyHkT 9.3.3.5).

[aHHOe ucnbiTaHWe OOMKHO OXBAThbIBATh YCIOBUA MAKCMMAarbHbLIX OTKITHUAEMbIX 3HAYEHUI Hanpsxe-
HWUS, MOLLLHOCTW U TOKa.

9.3.3.5.2 MexaHu4yeckne KOMMYTaLWOHHbIE YCTPOUCTBA NOMYNPOBOSHUKOBbLIX KOHTPOMMEPOB W nyckare-
new geuratenen

Y3en B cbope ¢ yCTaHOBMEHHbIM LUYHTOM NOABEPratT MCMbITaHWUSAM B HOPMarbHbIX YCIIOBUAX paboThbl.
lMocnenoBaTensLHOCTL ONEPUPOBAHUA ANA UMWTALMU MycKa U OCTAHOBKW AOM¥HA ObiTh TAKOW Xe, KaK B HOp-
ManbHbIX YCNOBUAX 3KCNNyaTauum.

Ecnn mexaHudeckne KOMMYTALUWOHHbLIE YCTPOWCTBA YKe COOTBETCTBYIOT TpeboBaHuaM Tabnuubl 11 1
Tabnuuel 12, NOBTOpPeHWe UCMbITaHusl He TpebyeTcs.
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9.3.3.6 PaboTtocnocobHOCTb

9.3.3.6.1 O6wme nonoxeHus

CooteeTcTBMEe TpeboraHMaM K paboTocnocobHocTu no 8.2.4.1 npoBepsAdT cnefywowyMi TpeMS UCTbI-
TaHWUAMU:

- UCMbITaHWe TennoBoi cTabunbHOCTH;

- ucnbiTaHne paboTocnocoBHOCTM NpW NeperpysKe;

- UCnbITaHNe cnocobHOCTU BNOKMPOBKM N KOMMYTALIUH.

WenbiTaHna umutupytoT 8 4 paboTbl.

MoaKMYeHUs K CUNOBOM Lenu OOMKHLI ObiTh Kak NS HOpManbHOW 3KCnnyaTauun anekTpoannapara.
Ynpaensiollee HanpsxeHUe OOMKHO ObiTh 3aduMkcupoBaHo Ha ypoeBHe 110 % HOMWHAMBHOIO HaMNpsXKeHUs
nUTaHWuA uenu ynpaenedus U.

Ecnu koHTponnep B nyckaTene yaosneTBopsieT TpeboBaHWsM NpeablayLlero ucneltTaHns Ha paboTocno-
coBHOCTb U COOTBETCTBYET TpeboBaHNAM ANs NPUCBOEHUS HOMWHAaMbHbBIX 3HAa4YEHWI HA OCHOBE pe3ynbLTaToB
ncnelTaHus no 5.4.2, npoBeaeHne UCnbiTaHUs NyckaTens He TpebyeTcs.

Tatnuua 14 — TexHUYECKME YCIIOBMA UCMbITAHWIA Ha TEMMOBYD cTabUNbHOCTL

3aronosok YposeHb MHcTpyKummn
Ll,E.']'lb ncnbiTaHnA npDBBDV‘ITb, YTO MBMEHEHWE TEMNEPAaTYpPbl MEXOY nocnegoBartenbHbIMKW WOEHTUYHBIMA pa60-
YUMU LIMKNaMK B NOCnegoBaTenbHOCTH CHUMXEHO 00 MeHee YeM 5 % B TedeHue 8-4acoBoro
nepuoga.

MpoBepuTb, YTO NpeBbILLEHKe TeMnepaTypbl JOCTYMHbLIX KIEMM MeXaHU4eCcKoro KOMMyTaLm-
OHHOrO YCTPOMCTBa B CUMOBOW LIENW He NpeBbIlIaeT Npefena, yctaHosneHHoro Tabnuueit 2
IEC 60947-1:2020

[MpooonmxuTensHOCTbL MNpoBoguTe ucnbiTadre o Tex nop, noka Ay < 0,05 unu Jo uctedeHna 8 4
UCnbITaHNA A, =(C—Cq1— A+ A1 C1)
YcnoBus UCNbITaHWSA Tabnuua 8
Temnepatypa MA C,, Temnepartypa CpefncTBo U3MepeHnsa Temnepartypbl, NPUKPENNEHHOE K BHELLHEN No-
kopnyca BEPXHOCTW OAHOMO MOMyNPOBOAHWKOBOIO NEepPeKnioHaloLLEero yCTponcTaa
(cm. 9.3.3.3.4).

KDHTpOJ'Ib nonynpoBOAHWMKOBOIO KOMMYTaUMOHHOIO YCTpDI;'ICTBa, KOTO-
poe BEPOATHEE BCEIO 6y,D,E.‘T HarpeBaTbCA Bonblue ocTanbHbIX

Okpyxatowasn A, Tpebyemblil CpencTBo namepeHns TemnepaTypbl AN KOHTPONA U3MEHEeHWUIA OKpY»Ka-
Temneparypa YPOBEHb owen Temnepatypsl (no IEC 60947-1:2020, nognyHkTt 9.3.3.3.1)
[MNonyyaemble a) A, < 0,05 B TeveHue 8 u.

pesyneTarsl b) Be3 BuU3yanbHbIX NPU3HAKOB NOBPEXAeHWA (HanpyMep, AbiM, obecuyBeYnBaHue).

c) MNpeBbllleHne TemnepaTypbl AOCTYMHBIX KNeMM MeXaHW4eCKOoro KOMMYTaLMOHHOMo
YCTPOWCTBA B CUINOBON LIENW HE AOMKHO NPEeBLILAThL NPeaena, ycTaHoBneHHoro Tabnuuen 2
craHgapta IEC 60947-1:2020.

d) Ecnu BeiBoAEI HEAOCTYNHEI, 3Ha4eHuUs Tabnuuel 2 IEC 60947-1:2020 moryT 6bITb NpeBbI-
LEHbI MPU YCNOBWUKW, YTO COCEOHWE YacTh HE NOBPEXAEHDI

Tabnuua 15— TpeboBaHusa kK Ha4anNeHOW TEMMNEpaType Kopnyca

Konuyecteo LmMKnos
onepupoBaHus

1 He menee 40 °C

HavaneHasa Temnepatypa kopnyca C, °C

Camas Beicokas TemMneparypa, No3BonALWan BbliNONHUTE CGPOC nocne nepeoro pa6owero
2 UMKna pene neperpy3kn nyckatena unu pene neperpy3kv, peKkoMmeH40oBaHHOIO M3rotoBnTenem
aona npyuMeHeHWA BMeCTe C KOHTponnepom

He meHee 40 °C nntoc MakcuMansHOE NoBbILLIEHUE TEMNEPATYPbI KOpnyca BO BREMA MCMbITa-

a4 HWUSI Ha NpeBbilleHWe TeMnepaTypel (cMm. 9.3.3.3)

9.3.3.6.2 MNpouenypa UcnbiTaHWUA TENNOBOW CTabUNBLHOCTH
TexHu4yeckue yCroBUs U KpUTEPUKU COOTBETCTBUA NpMBEAEHb! B Tabnuue 14. Npodunu ucnsiTaHns npu-
BegeHbl Ha pucyHke F.1.
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1) MprcBOUTE HOMEP MoCcnedoBaTeNbHOCTW N KaKOoMy Nepuogy noj Harpy3koln B CepuKM UCMbITaHWiA
(nanpumep, n =0, 1, 2, ..., N-1, N).

2) 3anucaTb HavarnbHylo Temnepatypy kopnyca Cj. 3anucaTb HadarbHy OKpYXalLly TeMnepartypy
Ao

3) 3apatb ucnbiTaTenbHbIA TOK I, ypoBeHb 1 (cMm. Tabnuuy 8). 3aMeHWUTL N HOBBLIM 3HAYeHWeM, rae
n=n+1.

4) Hawanom nepvoaa BpeMeHu t cHMTaloT MOMEHT, KOr4a UCMbITaTeNbHbIA TOK JOCTUraeT 3Ha4eHns /..
B cBfA3K ¢ aTmM BpeMsi yCKOpeHusi, ynpasnaemMoro UCnelTaTenbHbIM TOKOM, KOTOPbIA JOMKeH A0CTWYb [, yBe-
nuyuBaeT oblee Bpems UCMEITaHWS.

MepekntoYnTb MCNbITYEMBIA 3NeKTpoannapaT BO BKNHOYEHHLIN peXnM (HanpskeHne ynpaeneHus ucnbl-
Tyemoro anekTpoannapata U, BKIHOYEHO).

MpumedvarHue — Havanom nepuofa BpemeHu T, CHATAIOT MOMEHT, KOFAa UCbITaTeNbHbIA TOK AOCTUraeT 3Ha-
yeHua X - . Mo 3Tol Npu4KHE BpeMS YCKOPEHWS, YyNpaBnaeMoro UcnbltaTenbHbIM TOKOM, KOTOPbIA AOMMKeH 4OCTU4Yb X - /,
yBEMUYMBaET 0OLLEee BpeMs UCTbITaHWSA.

5) OaHHbIA 3Tan NpoBOASAT B COOTBETCTBUM C KATEMOPUEN MPUMEHEHNUS.

a) Toneko gna AC-2a, AC-3a, AC-8a.

Mocre nepnoaa Bpemenn t (cm. Tabnuuy 8) U3MeHUTL UCTbITaTeNbHbINA TOK [, HA ypoBeHb 2.

MMocrne nepunofia BpeMeHU Ansi YPOBHA 2 NepeknioyuTb UCMbITYEMbl anekTpoannapaT B OTKMKYEHHOM
COCTOSIHUW.

b) Tonbko ansa AC-2b, AC-3b, AC-8b.

Mocne neprnoga BpemeHu f (cM. Tabnuuy 8) NepeknioYMThL UCMNbITYEMbIA 3NeKTpoannapaT B OTKITHYEH-
HOM COCTOSIHUM.

6) 3anucarte Temneparypy kopnyca C,, 3anucarb OKpyXaLyo Temnepartypy A .

7) PelwieHne o npekpalleHn (UM NPOACIDKEHUN) UCMbITAHWUS:

a) PaccuntaTb KO3 MMLMEHT N3MEHEHNS MOBLILIEHNA TEMMepaTypbl Kopnyca:

An = (Cn - Cn~1 - An * An41 )”(Cnml)'

b) MpoBepUTL COOTBETCTBME NMOMYYEHHbLIX PE3yNLTaToB (CM. Tabnuuy 14).

Ecnm A > 0,05, ofuiee BpeMa UCTbITaHUA MeHee 8 4, a noryyeHHble pe3ynsTaTtbl B COOTBETCTBUU C
Tabnuuen 14, a) n b) HegehcTBUTENbHBIE, NOBTOPUTL Waru 3—7.

Ecnn A, > 0,05, a obuiee Bpema ncneiTaHus Gonee 8 4 nnNu NoNyYeHHbIE pe3ynsTaThl HeyA0BNeTBOPHU-
TenbHble, 3aBepPLNTb UCNbiTaHue. MicnbiTaHWe He Bblgep:KaHo.

Ecnn A, > 0,05, obulee Bpems ncnbiTaHsa MeHee 8 4, a NosyyeHHble pesynsTaTbl B COOTBETCTBUM C
Tabnivuen 14, a), b), c) u d) yonoBneTBopuUTENLHbIE, 3AaBEPLINTE UCMLITAHKWE. VcnbITaHWe YCNELLHO BbIAepXKaHo.

9.3.3.6.3 lNpoueaypa ucneiTaHus pabotocnocobHOCTN NpKU Neperpyske

1) YcnoBus mcnbiTaHus

a) Cm. Tabnmuy 10. Mpodunb McnbiTaHus NpMBeaeH Ha pucyHke F.2.

b) KoHTponnepsl 1 nyckatenu, UCnosb3ytoLMe TOKOYynpasnseMblid pasbeaMHuTenb, NOMUMO pene nepe-
rpy3Ku AN 3aluTbl OT Meperpy3ok Npu pasroHe B COCTOSIHWUM MOMHOTO BKIIOYEHUSA, OOMKHBI UCMbITLIBATLCA C
YCTAHOBMEHHLIM pasbeAnHUTENneM. B 3TOM MCNbITAHUW NPeanoyYTUTENBHO AN pazbeAUHUTENS NepeknoYaTh
UCNbITYEMBIRA 3MeKTpoannapart B COCTOSIHUE OTKMYeHUs 3a Bornee KOPOTKOE BPEMS, YEM 33aJaHHOE BpeMs
BKMNHOYEHNSA,

2) PerynupoBku UCMbITYEMOrO anekTpoannapara

a) McnblTyeMblil anekTpoannapaTt AOoMmKeH BbiTb HAacTpoeH Takum obpasom, Y4ToObl MUHUMKM3MPOBATh
BpeMsi, HeobxoanMoe ANs YCTAHOBIIEHUS UCTIbITAaTENbHOO Toka /.

b) UcneiTyembiit anekTpoannapaT ¢ (PyHKUMEN OrpaHUYeHUs TOKa OOIMKeH ObiTb HACTPOEH Ha MakKcu-
ManbHoe 3HaveHue X, onpefenexHHoe Ans /.

c) Ecnu ucnbiTyeMblil aneKkTpoannapaTt SABMSEeTCs NycKaTeneM, ero pene neperpysky OormKHO ObiTb OT-
KrntodeHo. Bpems BknioveHust pabo4dero yukna t 4OMmKHO OblTh YCTAHOBMNEHO B COOTBETCTBMM € Tabnuuein 10, c).

n punMmedvyaHune — Hauanom nepnoga BpemMeHu t cyMTaldT MOMEHT, Koraa UCMbITATENBHBLINA TOK AOCTUraeT 3Ha-
YeHWA f.r. B cBazu c atum BpeMA UCNbITATENbHOIO YCKOPEHWA C ynpaBneHWemM McnblTateribHbIM TOKOM, KOTprIIﬁ AOIMKEH
OOCTU4Yb ’T’ yBENM4nBaeT 06u.|ee BpeMA MCNbITAHUA.

3) NcneiTaHue
a) YcTaHOBUTb HavallbHLIE YCIOBUS.
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b) MogaTb ucnbITaTenbHOE HaNPsHKEHWE Ha BXOOHbIE KNEMMbl CUITOBOW LeNU UCMbITYEMOrO 3MeKTpo-
annapara.

Mpw nocnenoBaTerbHOM COEOVMHEHUU MONMYNPOBOAHUKOBOIO KOHTPONIepa Unu nyckatensa aABuratens c
MeXaHU4YeCKUM KOMMYTaLWOHHEIM YCTPOWCTBOM KOHTaKT NocnefoBaTensHOro MeXaHU4eckoro KOMMyTaLMoH-
HOro YCTPOWCTBA 3aMbIKatoT.

McnbiTaTenbHoe HanpshkeHne NogatoT B TEYEHWE BCEro UCMbITaHUS.

c) MepeknioynTb UCTBITYEMBIR AneKTpoannapart BO BKITKYEHHOE COCTOSIHUE.

d) Mo uctedeHnn BpeMeHu BrkrtodeHus (cM. Tabnvuy 10) nepeknioynTe UCNbITYeMbI 3neKkTpoannapar B
OTKITHOYEHHOM COCTOSIHUN.

e) MoeTopsawT warn c) u d) Ana konuyecTBa LWknoB u3 Tabnuusl 10. 3aBepLuatoT UCNBLITAHMKE.

Ecnu ncneiTyemblil anekTpoannapaTt MmeeT yHKLUI0 OrpaHUYeHns ToKa BO BPeMs 3anycka [ABurate-
s (1, BO3MOXHO, OCTAHOBKM), HO HE B MOSMTHOCTLHO BKMHOYEHHOM COCTOSIHMM, Npoueaypa ucnblitaHus paboTto-
CNocoBHOCTU NpWU Neperpyske Ans NPOBEPKM COOTBETCTBMA WMCMbLITYEMOro anekTpoannapata TpeboBaHuam
8.2.4.1 cnepgywwas:

i) Mocne oByX UWKIOB ONEPUPOBAHUSA, KaK YKa3aHo Bhille, UCMbITYeMbIA 3arekTpoannapaT nepeBoasT BO
BKITKOYEHHOE COCTOSIHWE U MOJAalT Harpysky HauyarnbHbIM UCMLITATENbHLIM TOKOM /., HE NpeBbIlawmum /.

ii) Ecnu ncnelTyeMblii anekTpoannapaT HaXxo4WUTCsl B NMOMHOCTLI0 BKMHOYEHHOM COCTOSIHUM, UCMbITATENb-
Hasi Lenb, yKkazaHHas B Tabnuue 10, NogKnoYaeTcs K HarpysKke ¢ MCNonb30BaHWeM BHELHEro nepexknoyarens.
He nomxHo 6bITb NpepbiBaHMA TOKa BO Bpems nepexoaa oT Toka /i K /..

i) B cooTBeTcTBUM ¢ Tabnumuen 7, UchblTaTenbHbIA TOK I, coxpaHsaeTcs B TedeHue { 40 yCTaHOBMNeHWs oT-
KITHOMEHHOTO COCTOAHUA UCTLITYeMOoro anekTpoannapara. OfHako UCNbITYEMBIN 3NeKTpoannapaTt MOXeT nepe-
XOOUTb B OTKINKOYEHHOE COCTOSIHWE B TEYEHWE MEHLLLEro BpeMEHU, Yem f.

iv) Liukn onepupoBaHus OCyLLecTBNSAETCS ABaXAbl.

HavanbHble TeMnepaTypHble YCNoBWa 05 3TUX TpebyeMbiX LWKIIOB ONepupoBaHUs AOMKHbI ObiTh Ta-
KMMW, KaK ykasaHo B Tabnuue 15.

4) MpoBepuTb kpuTepun (cm. 9.3.3.6.4)

a) HeT noTepn KOMMYTaLKMOHHOW CNOCOBHOCTH.

b) HeT noTepu bnokupytoLlen cnocobHocTu.

c) HeT notepu pyHKLMOHANBHOCTN.

d) HeT Bu3yanbHbIX NPU3HAKOB NMOBPEXOEHNN.

9.3.3.6.4 McnbiTaHue cnocoBHOCTU BNOKMPOBKKA M KOMMYTaL MK

Mpochunn ncneiTaHUs NpuBeaeHsl Ha pucyHke F.3. MapaMeTpbl aCUHXPOHHOIO ABUraTens U MexaHu4ve-
CKOW Harpyaku npueeneHbl B Tabnuue 16.

Tabnuua 16 — MuHumanbHble TpeboBaHUA W YCNOBWUS NPOBEAEHWA UCNBITAHUA C HArpy3KoW acMHXPOHHOTO ABUraTens

Kateropusi MapameTpbl UCNbLITYEMOro ABuratens MapameTpbl BHELLHE
npuMeHeHus K U/ Ue MOLL!,HDCTb cos g MeXaHWU4eCKkon Harpy3ku
AC-2a
AC-2b
AC-3a
He MeHee 4 a) a) a) a)
AC-3b
AC-8a
AC-8b
K — OTHOWeHWe Toka 3abroKMpOBaHHOTO POTopa K HOMWHAaNbHOMY MOMHOMY TOKY Harpyskd WCMbITYEMOro
aBuratensi.
Bo Bpems ucnelTaHWa OBUraTenb U OKPYKarLWKA BO3OYX MOryT MMeTh niobyro Temnepatypy B npegenax ot 10 °C
no 40 °C.
a) XapakTepucTUKM UCTIbITaHUS NPWU HArpyake acUHXPOHHOTO ABUraTens onpeaeneHs B 8.2.4.3.

MpoBoAAT criegylolLmMe UCNbITaHNUs:

- ucneitanue 1: 100 ymknos onepuposaHua npu 85 % U, u 85 % U;

- ucnbitanune 2: 1000 unknos onepuposanus npu 110 % Uy u 110 % U,

C uvcneiTaTenbHbIM LKWKNOM, B KOTOPOM BPEMSsl BKIMIOYEHWS NPEBLILIAET BPeMsl AOCTUXEHWUS MOMHOoro
HanpsKeHUs 1M NOMHOKM CKoOpocTu nNmoc 1 ¢, a BpeMsi OTKNoUYeHUs pasHo 1/3 BpemeHu Bbibera 40 cocToAHMS
nokos.
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Bo BpemMs vcnbITaHWA:

- Harpyska v OKpyXatLLnin Bo3ayx MoryT MMeTb Ntobyto Temnepatypy B npegenax ot 0 °C go 40 °C;

- CPeACTBO M3MEPEHUs1 UCTUHHOMO cpeaHeKBaapaTUYHOro 3HaAYEHWs1 TOKa AOMKHO ObiTb MOAKMHYEHO
MeXxay BbiBOAaMW ABWUratensi U BbIBOAAMM Ha CTOPOHE HArpy3ky Ha KaK4oM MOoMce UCNbITYeMOro 3MeKTpo-
annapata. CpeacTsa 4omkHbl BTk CNOCOBHEI M3MepPsiTh TOKU B UanaszoHe MUnnMamnep;

- HAacTPOWKM MCMbITYEMOrO 3reKTpoannapara orpaHU4MBaKOTCA TOMbKO TEMW BHELUHMMW CpeacTBaMu
PEryn1poOBKK, KOTOPbIE NPEefOoCTaBNAET M3roTOBUTENL B 6a30BOM BEPCUM 3neKkTpoannapara:

a) KOHTpoNnepbl ¢ MYHKLMEN OrpaHUYEHUS TOKA YCTAHaBMNMBAIOT HA MUHUManbHOE 3HavyeHWe X, KoTo-
poe No3BOMSIET 3anyCcTUTb ABUraTtens (B COOTBETCTBUK ¢ Tabnuuei 16);

b) kKoHTponnepbl ¢ dyHKUMER yNpaBnaeMoro yckopeHus ByayT HacTpoeHbl Ha MakcMManbHoe Bpemst
pasroHa unu 10 ¢, B 3aBUCMMOCTH OT TOTO, KaKoe 3HauYeHWe MeHbLUEe;

- HavanbHble 3HAYEHWSA TOKA BKIMOYEHWS U/MNN NYCKOBOrO Hanps)eHWs ByayT YyCTaHOBMNEHbI HA MUHW-
ManbHOe 3HavYeHune, KoTopoe obecnevnT ABUraTen HeMEANEHHbIA 3anyck.

Mony4aembie pe3ynbTarhi:

a) al) unu a2) [oMmKHbI YOOBNETBOPATH!

al)lg <1 mMA N/ <1MA;

a2) ecniu lg>1 MA 1nu I > 1 MA, TO:

- A <1 ana kaxpaoro nonca, rae A, = (Ie = Ig) / Ign

- lo v Iz pomxHel BbITh B Npeaenax /| ,, NPMBEAEHHOTO B TEXHMYECKON JOKYMEHTaLIMKN Ha KOHTPONnep;

b) 6e3 BuayanbHbIX NPU3HAKOB NOBpexXaeHus (Hanpumep, AbiM, obecuseqvBaHme);

c) 6e3 noTepn PyHKUMOHANBHOCTH, YKa3aHHON M3roTOBUTENEM.

Ans nonynpoBOOHWKOBOrO KOHTpONNepa Uy nyckatens Apuratensi, COeAMHEHHOro NocneaoBaTernsHO
MEXaHUYECKUM KOMMYTALWOHHBLIM YCTPOMCTBOM, KOHTaKThLI NOCNe0BaTEeNbHOr0 MeXaHUYeCKOro KOMMYTaLu-
OHHOTO YCTPOWCTBA [OMKHbLI OCTABaTbCH B 3aMKHYTOM MONOXEHWA B TEYEHWE BCETO UCMbITAHMS.

1) WcnbiTyembiid anekTpoannapat AomkeH OblTe CMOHTMPOBAH W NOAKMKOYEH KaK NPy HOPMarnbHOW 3KC-
nnyaTauuun ¢ AnnHon kabens Mexay UCNbITYEeMbIM 3MeKTPoannapaToM U UCMbITaTeNbHOM Harpy3kon He Bonee
10 m.

2) Cpenctea M3MepeHWs ToKa OOMKHbI OblTh YCTAHOBMEHEI C y4eTOM yOobcTBa perucTpaunm 3HaueHuii
TOKa YTEYKW Yepes KOHTPOIIep, HaXoasWMUIACS B OTKIIOYEHHOM COCTOAIHMM Ha aTanax 3) 1 7).

Ecnu gpyrue BcnomoratenbHbIie Lenu UNK yCTPOMNCTBA NOAKMYaTCA NapanfenbHo nonynpoBoaHUKO-
BbIM arneMeHTaM, Heobxogumo cobniofaTe OCTOPOXHOCTb, YTOObLI M3BexaTb M3MepeHust napannenbHbIX To-
KOB; crieflyeT U3MepATh TOMbKO TOK YTEYKM NONYNPOBOAHWKOBbLIX SNEMEHTOB, M CPEACTBA AN NONYYEeHUs 3TUX
M3MEPEHWIA AOMKHbI ObITh YCTAHOBNEHBI COOTBETCTBYIOLLMM 06pa3omM.

3) Mpw NpuUnoXeHun HanpsxeHnin U, n Ug, K MCMbITYEMOMY 3nekTpoannapary C OTKMYeHHbIM ynpas-
nAWKUM HanpskeHnem U, nsmepeHue Toka NpoBoOAAT B KaXO0M NOMKCE UCMbITYeMOro anekTpoannapara u
3annchbIiBaloT 3TV M3MEPEHNs B Ka4eCTBE MHOXECTBA TOYEK ANA HavanbHbIX AaHHbIX /q.

WcnbiTatenbHas Lenb OOMKHA OCTaBaTbCH 3aMKHYTOW € Hadyana aTtana 4) 4o 3aBeplleHus 3Tana 7).
CpeacTsa M3MepeHnst Toka MOryT ObiTb 3aMKHYTblI HAKOPOTKO CpeacTBaMu OUCTaHLWOHHOIO ynpaBneHns BO
BpeMsi 3TanoB 5) 1 6), HO OHW He MOTYT BbITh CHATLI, MHAYE LEmNb PA30MKHETCS.

4) B Havyane vcnbiTaHns Hanpsbkenua U, u Ug (Kak ykasaHo Bbllie) NPUKNaablBaloT K UCMbITYEMOMY
3MeKkTpoannapaTty B TEYEHWE BCETO UCNbITAHWA [0 3aBeplleHus 3Tana 7).

5) MNocpeacTeom ynpasnawLLero HanpaxeHnsa U, BbINOMHAESTCA LMK OT COCTOAHUSA BKITOYEHUS [10 CO-
CTOSIHUA OTKITIOYEHUS UCMBITYEMOrO anekTpoannapara, Kak ykasaHo Bbile. Ecnu KoHTponnep He BbIMOMHUN
yKa3aHHbIX onepauyin Unu ecnu NosBRAKTCSA NPU3HAKK ero NOBPeXeHWs, UCNbiTaHWe NPeKpaLLalT U cH1Ta-
0T HEY40BNETBOPUTENBHbIM.

6) Mocne Tpebyemoro KonMYecTsa LMKNOB onepuposaHua U, oTknoualoT, npu atom U, u U ocTarotea
BKIHOYEHHBIMUW; JONYCKAETCS UCMbITYEMOMY 3NEKTPOANNapaTty BePHYTLCS K HA4YarnbHON TEMMNEPaType OKpyKa-
louien cpebl.

7) MosTopuTe TekylLyIo Npoleaypy Ha atane 3) U 3anucaTtk Kak MHOXECTBO TOYEK KOHEYHbIX AaHHbIX [k,
COOTBETCTBYIOLLUX MHOXECTBY TOYEK HaYarnbHbIX JaHHbIX /q.

8) OnpenennTb 3HAYEHUS TOKA YTEYKW B KAXAOM MOMNKOCE, KaK YKa3aHO B NepevncneHnu a).

Ons ycnewHoro NpoxoxaeHus UCNbITaHUS Ha BNOKMPYLLYIO U KOMMYTAUUOHHYK CNOCOBHOCTL KpUTe-
puK B nepevucneHunsx a), b) u c) 4omkHbl BbiTb YOOBNETBOPEHSI.

9.3.3.6.5 [NoBeneHWe KOHTponnepa Wnu nyckarens BO BPEMA WM €ro COCTOAHWE MOCe WCMbITaHWA Ha
paboTocnocobHOCTL B YCNOBUAX 3KCMNyaTaumm
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a) KommyTtaumoHHas cnocobHoCcTb

Ecnv nonynpoBogHWKOBLIE 3neKkTpoannapaThl He obecnevyvMBalroT MOMHYK KOMMYTaLMIo, TO 3TO CBUAE-
TenbCTBYET O CHWXeHWKU paboTocnocobHocTu. MpogomkeHue paboTel B 3TOM pEXMME NPUBEAET K TENNOBOMY
pa3aroHy. KoHeuHbIM peaynsTatoM ByaeT neperpes v noTeps BnokvpyoLei cnocobHOCTH.

b) TennoBasa cTabunbHOCTb

MonynpoBOOHWKOBbLIE 3MneKkTpoannapaTbl, NOABEpraemMble YCKOPEHHOMY LWMKIY OnepupoBaHWs, MOryT
HEAOCTATOYHO OxNax4aTbCs. OTO MOXET MPUBECTM K HEYNpaBnsiemMbliM TENnoBbIM Mpoueccam, BedyWmnm K
notepe GrnokMpyLWen cnocobHOCTN.

c) bnokupytowana cnocoBHoCTb

Brnokupyrwasa cnocobHOCTb — cNOoCOBHOCTb K OTKMHOYEHWIO U NpebbiBaHWMIo B 3TOM COCTOSIHUWM OMU-
TenbHoe BpeMs. UpeamepHada Tennosas Harpyaka yxyalaet brnokupytowyto cnocobHocts. Ob6 oTkaze ceuae-
TEeNbCTBYET YAacTMYHAA UMK NOMNHas NoTeps ynpasneHuns.

d) ®YHKUMOHANBbHOCTL

HekoTopbie Buabl OTKA30B MOTYT HE BbITb KPUTWYHBIMIK HA PAHHWX CTaaWsiX. Takue HeMcrnpaBHOCTM 06-
HapyXMBaKOT NO NOCTENeHHoR noTepe yHKkUMoHansHocTh. OBHapy:KeHue n UcnpaBrneHWe Ha paHHe cTaguu
MOKeT NpefoTBpaTUTe HEoDpaTUMOEe NOoBpeXOeHME.

€) BuayanbHbIi KOHTPOIb

UpeamepHas TennoBasi Harpyska BCMEACTBUE MOBbIWEHHLIX TeMnepaTyp MOXeT npuBecTy K Heobpa-
TUMOMY MoBpeXaeHu. BuayansHble nogTBepxaeHus (obiM unu obecusedvBaHne) obecneynsaT paHHee
npegynpexaeHue o NorHOM OTKase.

9.3.3.6.6 Pene v pacuenutenu

a) CpabatkiBaHne pene 1 pacuenuTeneil MMHAManNbLHOro HanpsKeHus

Pene unu pacuenutenn MMHUMANLHOTO HANPsSKEHUSA CrefyeT NpoBepPsTh HA COOTBETCTBUE UCMbITAHK-
eM Ha OTKMIYEHME OT HOMWHANbHOMO YNpaBnAooLWEero HanpsKeHa NMTaHus pene unyu pacuenuTens co CKo-
pocTbto gocTmkeHus 0 B npumepHo 3a 30 c. Pene nnv pacuenuTens OMKHbI cpabaTtbiBaTe B COOTBETCTBMM
c 8.2.1.3.

b) Pacuenutenu ¢ LUWYHTOBOW KaTYLUKOW

OTtcyTcTRYET.

c) ONeKTpOHHLIE U TEMMNOBLIE pene neperpyaku

Pene neperpysku 1M nyckatenu NOAKM4YalT C Mcnonb3oBaHMeM npoBogHukoB no IEC 60947-1:2020
(Tabnuubl 9—11) B ka4ecTBe UCMbITATENBHbLIX LIENei, COOTBETCTBYOLLMX:

- 100 % ycTaBKkv TOKa AnA BCeX TUMOB pene neperpy3ku knaccos pacuennedus 2, 3, 51 10 A v knaccos
cpabateiBaHus (cM. Tabnuyy 4) u 10, 20, 30 n 40 gna pene nNeperpysky 3aNeKTPOHHOTO TUNa;

- 125 % ycTtaBkn Toka Ans TENNOBLIX pene neperpyskn knaccos pacuennedus 10, 20, 30 n 40 (cm. Ta-
Bnuuy 4) n anga pene neperpysky, C MakcuMarnsHbIM BpEMEHEM pacLienneHuns, npeebiwatowim 40 ¢ (cm. 5.7.3).

Heobxogumo ybeowTbesi, 4TO pene M pacuenuTeny cpabaTbiBaloT B COOTBETCTBMM C TpeboBaHMAMM
8.2.1.5.1.1.1 np1 nogadye NUTaHWUS Ha BCce Monca.

Kpome Toro, xapakTepucTukK, onpeneneHHble B 8.2.1.5.1, onXHbl BbITh NpoBepeHbl UCNbITAHUAMU NPK
0, 20, 40 °C (cM. pucyHok 4), a TaK¥Ke Npyu MUHUMAanbHbLIX 1 MakCUManbHbIX TEMNepaTypax, yKazaHHbIX N3roTo-
BUTENeM, BHe gvanasoHa ot 0 go 40°C. OgHako ong pene u pacluenuTeneil ¢ 3aJaHHOl TeEMNepPaTypPHOR KOM-
neHcauuen, ecnu AManal3oH TEMMNepPaTyp, YKa3aHHbIA M3roTOBUTENEM, HAXOOUTCA BHE AuanasoHa no tabnu-
ue 4, xapaktepuctuku npu 0 °C u/vnm 40 °C npoBepsTb He CeayeT, ecnu YCTaHOBMEHO, YTO MpuU 3a4aHHbIX
MWHUMAansLHOM U MakcUManbHOW TemnepaTypax COOTBETCTBYIOLLME 3HAaYeHUs TOKa pacLenneHus He BbIXoaaT
3a npegenel, ykasaHHble ans temnepatyp 0 °C w/vnu 40 °C B Tabnuue 4.

[Ons 3neKTpOHHBIX pene neperpys3ku UCMbITAHWE HA MPOBEPKY TEMMOBOW MaMsATWM B COOTBETCTBUU C
8.2.1.5.1.1.2 npoBogaT npu Temneparype 20 °C.

TpexnontocHble TENMOBLIE UMW 3MEKTPOHHLIE PENe Neperpys3ku Npu NUTaHWM TOMNbKO ABYX NOMKCOB Nog-
nexaT UcnbiTaHuio B cooTBeTcTBMM € 8.2.1.5.2 npm Bcex KOMOWHALMSX MOOCOB W NPU MakCUManbHON N Mu-
HUMarnbHOW TOKOBLIX YCTaBKax Ana pene ¢ perynupyemMon ycTaBKon.

d) Pene mmHUMansHoro Toka

Mpegensl cpabaTbiBaHMA cnedyeT NpoOBepsThL B cooTBEeTCTBMK C 8.2.1.5.3.

€) ONekTpoHHbIE pene Neperpysku, YyBCTBUTENbHbIE K ONPOKMALIBAHUIO pOTOopa

Mpegensl cpabaTbiBaHWA cnedyeT NpOBepsiTbL B cCOOTBETCTBUK C 8.2.1.5.4.

[ns anekTpoHHbIX pene neperpysku, YyBCTBUTENbHbLIX K ONPOKWALIBAHUIO poTOpa, NPOBEPKY creayeT
NPOBOAMTL AN MUHUMAaNbHOM U MakCUMarbHOW YCTaBOK TOKa W AN MUHUMansHOro U MakcuMMarnbHOro spe-
MEHW 3a4ePK1 NPY ONPOKMAbLIBAHUW pOTOpa (BCEro YeTbipe YCTaBKn).
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[na anekTpoHHbIX pene neperpysky, YyBCTBUTEMbHbIX K OMPOKUAbIBAHUID POTOPa B COMETAHUM C OaT4u-
Kamu BpalleHWs, NPOBEPKY CrneayeT NMpPOBOAUTbL ANA MUHMMAaNbHOMO U MakCMMarbHOIO BPEMEHW 3a4epKKu
npyv ONPOKWAbIBAHWUM poTopa. [aTtuuk gonyckaeTcd UMWTMpOBATh Nodadei COOTBETCTBYIOLLErO CUrHana Ha
BXO[ 3MEKTPOHHLIX pene neperpyaky, Y4yBCTBUTEMbHbLIX K ONPOKUMALIBAHUIO pOTOpa.

f) OnekTpoHHEIE pene ynopa

Mpepnenel cpabaTbiBaHWA cnefyeT npoeepsite B cooTBeTcTBUM C 8.2.1.5.5.

[MpoBepky cnenyeT NpoBOAWTbL AN MUHUMATbHOW U MakCMMarnbHOW YCTaBOK MO TOKY U ANA MMHUMAamb-
HOMO U MaKCUManbHOro BpEMEeHKM TOPMOXEHMWA NPU YyNope (BCEro YeThIpe YCTaBKu).

[na kax4on 13 YeTbipex YCTaBOK UCMbITaHWe NPOBOAAT B CNeAyLnX YCNOBUAX:

- nofjawT ucneiTatenbHeld Tok 95 % 3HauYeHWsl YCTABKM TOKA. JMNEKTPOHHbIE pene ynopa He OOMKHbI
cpabaTblBathb;

- MOBLILWAIT UCTbITaTENbHbIM TOK A0 120 % 3HaYeHWs1 yCcTaBKu TOKa. ANEKTPOHHbLIE pene ynopa A0MKHbI
cpabaTbiBaTh B cooTBeTCcTBMU ¢ 8.2.1.5.5.

KpaTHOCTb YCTaBKW MO TOKY Neperpysku

‘1,3—‘l CTaHaapTHbI ananasoH

1,2

1,14

1,0 \

0,9

0.8 T T | T T | >
-10 0 10 20 30 40 50

Temnepatypa okpyxatowiero Bosayxa, °C

PucyHok 4 — KpaTHoe npegenbHbIX 3HaYeHWid YCTaBKy TOKa AN pene neperpyaki ¢ BblOEPKKOW BpeMeH!,
KOMMEHCUPOBAaHHbIX MO TEMMNEPAaType OKPYXKaloLero Bo3ayxa

9.3.4 PaboTocnocobHOCTL B YCINOBMUSIX KOPOTKOrO 3aMblKaHUA

9.3.4.1 O6wme ycnoBuUsi NCNbITAHWIA NPWU KOPOTKOM 3aMblKaHWM

9.3.4.1.1 Obwune TpeboBaHWS K UCNBITAHUAM MPU KOPOTKOM 3aMbIKaHUK

O6LuKe ycrnoBus UCMbITAHWIA MPU KOPOTKOM 3aMbIKAHUW criegyoLue:

- onepauusa «O»: B Ka4YecTBe YCNnoBusl, HeoBXOAMMOro Nepes UCNbITAHWEM, KOHTponnep/nyckartens He-
06X04MMO BbIAEpKaTh BO BKJIIOMEHHOM COCTOSIHMM ¢ BannacTHOW Harpyskon geuraTtens. TOK nepen WChbl-
TaHWMEM MOXET NoddepKuBaTbca Ha NMoBOoM NPOWU3BONIEHOM HWM3KOM YPOBHE, NMPeBbilaowemM MUHUMATbHbIA
TOK Harpysku KOHTponfepa/nyckatens. TOK KOPOTKOro 3aMblkaHWs MOOAETCs Ha KOHTponnep/nyckarens nyTem
3aMbIKaHUA KOPOTKO3aMblKarLwWwero nepekntodatens. Y3K3 OOMmKHO OTKIMHYUTE TOK KOPOTKOrO 3aMblKaHWs, a
KOHTpomnnep/nyckaTenb OOMKEH BbIAEPXWUBATL CKBO3HOMW TOK;

- onepauusa «CO» ons nonynpoBOAHMKOBOrO KOHTPOMepa nyckaTens anekTpoaBuratens npsmoro nog-
KIOYeHus.

HavanebHas TemnepaTypa kopnyca gomkHa ObiTb He meHee 40 °C. B oTgenbHbIX ciyYasax MOXeT oKa-
3aTbCH HEBO3MOXHbLIM MpefBapUTerbHbIA HAarpeB UCMbLITYEMOro anekTpoannapara v nogaepxaHve Havanb-
HOW TeMnepaTypbl KOpNyca Ha UCNbITATENBEHOM CTEHAE, NPeAHa3HaueHHOM UCKIMKYMTENBHO ONS UCMLITAHWRA
Ha KOpOTKOe 3amblkaHue. B Takmx criyyasax M3rotoBUMTENb U NOTpebutens MoOryT 4oroBoputsCA 06 ucnsitaHum
3nekTpoannapaTta npu TemnepaType OKpyXarwLlien cpegbl. [1py 3TOM B NPOTOKONE UCMNBITAHWA OOMKHA BbITh
3anucaHa HWXHAA Temnepartypa.

MpumeHsoT obwme TpebosaHus IEC 60947-1:2020 (nognyHKT 9.3.4.1.1) co cneaylowmm M3MeHeHeM:
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Kopnyc gomkeH cOOTBETCTBOBAaTb TEXHWYECKMM YCMOBWSM W3roToBUTENs. Ecnu npegycMoTpeHo He-
CKOINbKO BapuMaHTOB TUMOB KOPNYCOB, cneayeTt 6paTtb KOpnyc ¢ HAMMEeHbLUUM 0DbeMOM.

Ecnu anexkTpoannapaThbl, UCMbITAHHbIE HA OTKPLITOM BO3[lyXe, TaKKe A0MYyCKaeTcsa NPUMEHSATE B KOpNy-
cax, UX JOMOMHUTENBHO UCMBITHIBAKOT B HAMMEHbLLUEM KOpPMNyce, yKazaHHOM M3rotoBuTenem. [Ina anektpoan-
napaToB, UCMbITAHHbLIX TOMBKO HA OTKPLITOM BO34YyXe, foMmkHa BbiTe NpefocTaBneHa MHpopMauus, yKkasslea-
toLLlas Ha To, YTO 3neKTpoannapaT He OLEeHUBarncs Ana NPUMEHEHWA B MHOUBUAYANbHOM KOPMyce.

9.3.4.1.2 VMcneiTatenbHasa Uenb ANa NPOBEPKA HOMWHAIbHbBIX 3HAYEHWUA MPU KOPOTKOM 3aMblKaHWK

MpumeHsoT ucnbiTatensHyto uenb no |[EC 60947-1:2020 (nognyHkT 9.3.4.1.2), 3a WCKMKYEHWEM TOrO,
4TO AN KoopAuHauuu 1-ro TMna, NraBkUn MEMeHT F 1 CONpoTUBIEeHWE R 3aMEeHSIIOT OOHOXUIbHBIM 6 MMm2
npoeogom anuHoi ot 1,2 go 1,8 m, noacoegnHEHHbIM K HEMTpanu unun, No CornacoBaHUK C M3roToOBUTENEM,
K OOHOMY M3 MOMHCOB.

MpumeyaHue 1 — BoiweykasaHHbI NpoBoa GonblLIEro AMamMeTpa NPUMEHSIOT He B KayecTBe OEeTekTopa, a
[ONA YCTaHOBMNEHUA COCTOSAHUA 3a3eMITEHWS, NO3BONSALLENO OLEHNTE NMOBPEXOEHME.

MpumedvyaHune 2— CyLecTBYOLLWIA 3NeKTpoannapar, UCMbITaHHbI B COOTBETCTBMK C pedakuneid 3 HacToswe-
ro ctaHgapTa, C UCNonb30BaHUEM MNABKOro anemMeHTa F, He TpebyeT NoBTOPHON OLEHKW B COOTBETCTBMM C HACTOSLLMM
MOANYHKTOM.

Kpome Toro, Metog OOCTUMXEHWUSA MOMHOCTLIO BKMNIOYEHHOIO COCTOSAHUS WCMbITYEMOro anekTpoannapara
OOMmKeH 6bITe BEIOpaH cpean cnegylowmnx BO3MOXKHOCTEN:

a) cxema OMCTaHUMOHHOMO yrnpaBneHus, npuMeHaemMas K KaMgoMmy KOHTpomnnepy Tak, YTO BbIXOAHble
YCTPOWCTBA NPUBOOAT B MOMHOCTBIK BKITIOYEHHOE COCTOAHME HE3ABUCMMO OT MOB0ON Harpy3ku;

b) oBurartens ¢ KOPOTKO3aMKHYTBIM POTOPOM C XapakTepucTMKaMu, ykazaHHbiMu B 8.2.4.3, B kayecTBe
BannacTHoW Harpysku;

C) pe3ncTUBHas NN Pe3UCTUBHO-UHAYKTMBHAA Harpyska, MogKMYeHHas K BbIXOOHBIM KrieMMaMm Ucnbl-
Tyemoro afnekTpoannaparta Tak, YTo obecneduBaeTcs JOCTaTOMHas Harpyska Ans npusedeHws B delcTBue
BbIXOOHbIX YCTPOWCTB. [laHHas Harpy3ka AoMmKHa MMETb XapakTepUCcTUKK, yKa3aHHble B 8.2.4.3.

Ons b) u c) ucnoitatensHasa cxema IEC 60947-1:2020 (nyHkT 9.3.4.1.2) gomkHa BbiTb n3MeHeHa 1 noa-
KITHO4eHa, Kak nokasaHo Ha pucyHke |.1. KopoTko3ambikatens (He ABNAETCH YacTb MCMbITYEMOro 3MeKTpo-
annapara) gomkeH BbiTb cnocobeH BKMOYaTb Y MPOBOAUTE TOK KOPOTKOIO 3aMbiKaHWsi, He BMASA Ha npouecc
nogavy ToKa KOpPOTKOTO 3aMblkaHus (Hanpumep, gpebear unv gpyrve npepbiBUCTbIE pa3MbIKaHA KOHTaKTOB).

9.3.4.1.3 KoappULMEHT MOLLHOCTW UCMbITATENLHON LiEenu

MpumensoT IEC 60947-1:2020 (nognyHkT 9.3.4.1.3).

9.3.4.1.4 OTcyTCTBYET.

9.3.4.1.5 KanubpoBka McnbiTaTensHon uenu

MpumensatoT IEC 60947-1:2020 (noanyHkT 9.3.4.1.5).

9.3.4.1.6 MeTtoaguka ucnbiTaHUs

MpumensoT IEC 60947-1:2020 (mnognyHKT 9.3.4.1.6) co cnegyloWwuMm SONOMHEHUSAMU!

KoHTponnep unu nyckatenb v cBa3aHHoe ¢ HUM Y3K3 gomikHbl BbiTh yCTAaHOBMNEHBI M NOOKIIOYEHBI Kak
NpW HOpManbHbIX YCNoBMAX akcnnyataumu. OHW OOMmKHbI BbiTb NOOKINKYEHBLI K UCMLITATENBHON Lenn ¢ Uc-
nonb3oBaHuem kabens AnuHon He Bornee 2,4 M (B COOTBETCTBUM C pabo4yMM TOKOM KOHTpOnnepa wunu nycka-
Tens) Ans Kaxaon cunoeon uenu. [inuHa kabenein MoxXeT nNpeBblwats 2,4 M, eCNy OHW pa3MeLLieHbl B LIenu Bo
BpeMs KanubpoBKy.

Ecnu Y3K3 oToeneHo oT KOHTpOnnepa unm nyckaTensl, ero cnegyet NOAKMHOYUTE K MYCKaTeno ¢ UCMoMb-
3oBaHVeM kabens, ykazaHHOro Bbilwe (0bLias anuHa kabens He JomkHa npeBbilwaTth 2,4 M).

CuunTaeTcs, 4TO UCMbITAHUA Ha Tpexda3HOM TOKe pacnpoCTPaHAKTCA M Ha NPUMEeHeHne 0AHOMa3HbIX
TOKOB.

Ecnu ucneiTaHue NpoBOOAT B COOTBETCTBUM C MeTodoM b) unu c) no 9.3.4.1.2, rpadpmk nocnenoeaTens-
HOCTUW UCMbITAHWK NpUBEAEH Ha pucyHke |.2.

a) ucnelTaHWue Ha4YMHAETCH NMPU PA30MKHYTOM KOpPOTKO3aMblKalLeM nepekntodartene (Bpems T0);

b) 3atem npuknaabIBawT UCNbITATENBHOE HAMNPSKEHWE, U (PUKTUBHAA Harpyska aBUratens OOMmKHa orpa-
HWYMBaTbL TOK A0 YPOBHSA, KOTOPbLIA NO KpanHen Mepe AocTaTo4eH ANA NoggepaHusa KOHTponnepa BO BKIHO-
YEHHOM COCTOsIHMM (Bpemsa T1);

c) B nioboe BpeMs nocrne Toro, Kak TOK Yepe3 KOHTponnep cTabunuanpyeTcsi, KOPOTKO3aMbIKaLLWIA
nepeknoyaTens MOXET DbiTb 3aMKHYT MPOW3BOMEBHO U MOXET 0becnevynTs NyTb TOKA KOPOTKOTO 3aMbIKaHUSA
yepes UCMbITYeMbli anekTpoannapat (Bpems T2), KoTopbli fomkeH bbiTe oTkNoveH Y3K3 (Bpemsa T3).

9.3.4.1.7 OTcyTCTBYET.
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9.3.4.1.8 MHTepnpeTaums 3annucen

MpumenstoT IEC 60947-1:2020 (nognyHkT 9.3.4.1.8).

9.3.4.2 OTcyTCcTBYET.

9.3.4.3 YcnoBHbIN TOK KOPOTKOTO 3aMblKaHWUs KOHTPOMNIMEPOB W NycKaTenemn

9.3.4.3.1 O6LMe nonoxeHns

MonynpoBOOHWKOBLIA KOHTPONNEP MMM NycKaTerb C LWYHTUPYIOLKMM KOMMNOHEHTOM, NPOLUEALNM TUMO-
Bble UcnbiTaHus unu 6es Hero, n cooTeeTcTByoWwee Y3K3 gomkHbl ObiTe NOABEPTHYTLI UCMLITAHUSM, YKa3aH-
Hbim B 9.3.4.3.2.

LyHTMpOBaHHEIE NONYNPOBOAHVMKOBEIE KOHTPOMMEPbLl UMW NMycKaTenu A0MKHbI BbiTe MOABEPTHYTEI ABYM
OTAENbHBIM UCMBITAHWAM Ha KOpOTKOe 3aMblKaHve B cooTBeTcTBMM € 9.3.4. McnbiTaHne 2 He TpebyeTca Ans
LWYHTUPOBAHHbLIX NOMYNPOBOAHWUKOBLIX KOHTPOMMNEPOB ABUraTenei, UCNonb3yrnLWnx BHELWHWE MexXxaHn4eckue
KOMMYTaLWOHHbIE YCTPOMCTBA, KOTOpbIe yKe Oblnn ucnbiTaHbl B cooTBeTcTBuM ¢ 9.3.4.3.2.

a) McnbiTanue 1: MicnbiTaHne NpoBoasiT ¢ NONYNPOBOAHMKAMW B NPOBOASILLEM PEXUME W C PA30OMKHY Thi-
MU WYHTUPYIOLLMMW KOHTaKTamu B LIEnsxX MOAENMPOBaHWA YCNOBUIM KOPOTKOrO 3aMblKaHWs!, BO3HUKAIOLLWX NPY
3anycke B pexume, ynpasnsaeMom nonynpoBogHUKaMN.

b) NcneitaHmne 2: VicnbiTaHue NpoBOAAT € OTKMIQYEHHBIMK MONYNPOBOAHUKAMM U 3aMKHYTEIMW LUYHTUPY-
OWUMW KOHTaKTaMK B Lensax UMUTaunK YyCroBUA KOPOTKOINO 3aMbIKaHWA, BO3HUKAOLWMX NpU LWWYHTUPOBAHUN
NonynpPOBOAHWKOBbLIX UCTbITYEMbIX 3MeKTpoannapaTos.

WcnbiTanna cnegyeT NpoBOAUTL B YCINOBUAX, COOTBETCTBYIOLLMX MAKCMManbHOMY [, 1 MakcuMarnbHo-
my U,.

Ecnn ogvH 1 TOT Xe nonynpoBOAHUKOBLIM KOMMOHEHT NPUMEHSIOT ANA HECKOMNbKUX HOMWUHAMbHLIX Na-
pameTpoB, WUCMNbITaHWe chefyeT NPOBOAWTE B YCNOBUSX, COOTBETCTBYIOLWX HaWBbLICLLEMY HOMWHANLHOMY
TOKy fg.

Llenwn ynpaeneHus OMKHBI NMony4Yarb NUTaHWe OT OTAENbHOro UCTOYHWKA NUTaHWUS C 3afaHHbIM ynpas-
nsWwrm HanpsxenveM. Npumernsemoe Y3K3 gomkHo cooTBETCTBOBATL ykasaHHoMY B 8.2.5.1.

Ecnun Y3K3 npegcrtasnseTt coboi aBTOMaTtMYeCK1iA BbIKMOYATENb C PErynMpyeMoin yCTaBKOW ToKa, 1c-
neliTaHWe HeobXxoaMMOo NPOBOANTE C aBTOMaTUYECKUM BhIKIOYaTenem, OTperynMpoBaHHbLIM Ha MakcumanksHoe
3HaveHWe AN KoopAuHauuu Tuna 1 1 Ha MakcumarbHYH0 3aflaHHYI0 YyCTaBKy Ans KoopauHauuu tuna 2.

Bo Bpems ucneiTaHWs BCe OTBEPCTMA 3MeKTpoannapara 3aKpblTOro UCMONHEeHWs JOMKHbl BbiTe 3aKpbl-
Thl, KaK NPy HOPManbHOW 3KCNNyaTauuy, a ABepLa UM KpblLLKa A0MKHbI BblTh 3aKpenneHbl ¢ UCNOMNb30BaHU-
eM cneuunanbHo npegHasHa4yeHHbIX cpeacTs.

Ecnu ¥Y3K3 uMeeT perynvpyemyto ycTaBky TOKa KOPOTKOTO 3aMblKkaHWs, UCMbITaHWe crnefyeT NpoBOAWTD
C MakcumarbHbIM 3Ha4YeHUeM YCTaBKM TOKA KOPOTKOro 3amblKaHus ANS KoopAuHauuwu tuna 1 u gna koopau-
HauwWu Tuna 2.

Onepauunto «O» npoBoasaT Ha obpasue npu J'q.

9.3.4.3.2 VcnbiTaHve npy HOMUHANLHOM YCNOBHOM TOKE KOPOTKOTO 3aMblKaHus Iq

WcnbiTatenbHyo Uenb HEOOXOAMMO OTperynupoBaTbh 4O OXMOAEMOro TOKa KOPOTKOrO 3aMblKaHUs I
paBHOro HOMWHAamNbLHOMY YCIOBHOMY TOKY KOPOTKOIO 3aMblKaHWS.

Ecnuv ¥3K3 npegcraBnsaet coboi npegoxpaHvMTens M UCMbITaTeNbHbIA TOK HaX0QUTCA B Npegenax guana-
30Ha OrpaHvyeHnst TOKa NpeaoxpaHuTens, To NNaBKU NpegoxXpaHuTens crieqyer No BO3MOXHOCTH BbIBupate
C pacyeToM Ha MornyYeHne MakCUManbHOro 3HaueHnsl Toka oTcedku /. (B cooteetcTeum ¢ IEC 60269-1:20086,
pucyHok 4, IEC 60269-1:2006/AMD 2:2014) n makcumarbHble CKBO3Hble 3Ha4YeHus Pt

3a WCKMYeHWeM KOHTPOMMepoB WM NyckaTeneil NpsMoro OelcTBus, OOHY Onepauuio OTKIIYEHUS
¥3K3 Heobxoaumo BbIMOMHWUTL NPY 3aMKHYTOM KOHTponnepe unu nyckarene n Y3K3; Tok KOpPOTKOro 3ambika-
HWS OOMMKEeH NodaBaThCs Yyepes oTAeNbHoe KOMMYTaUMOHHOE YCTPONCTBO.

[nsa KOHTpONnepoB N nyckaTenen NpaMoro NOAKMKYeHUsa ogHy onepauuio pasmeikanns Y 3K3 Beinon-
HAKT NYTEM KOPOTKOro 3amMblKaHWUsl KOHTpOMnnepa unuv nyckarens.

9.3.4.3.3 MNony4yaemble pe3ynbTarhl

CunTaetcs, YTO KOHTPOMMEp UNK NyckaTenb BblAepXanu UCMbITaHUs Npu oKuaaeMoMm Toke [, ecnu Bbl-
NONMHAKTCA cnegylolie yCnoBua AN 3asBneHHoro Tuna KoopanHaunum.

KoopavHauusa obounx TMnos:

a) TOK KOPOTKOTO 3amblkaHus Bbin ycnewHo oTknoveH ¥Y3K3 nnu nyckatenem. Kpome Toro, npegoxpaHu-
TEerb, NNaBKUA ANEMEHT UNKW COeUHEeHUE MeXaY KOPNYyCcOM U UCTOYHUKOM NUTAaHUS He JOMXHbl pacnnasuThCs;

b) ABepb UNK KpbILLKa Kopnyca He BblNu OTKPbITh, M BO3MOXHO OTKPbITUE OBEPU UMK KPbILLKKA N0 OKOHYa-
HUW NpoBedeHns ucnbiTaHua. [ledopmanusa Koprnyca cHMTaeTcs ONYyCTUMOWN, eCnn cTeneHb 3allunTbl Kopryca
He Huxe IP2X;
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C) HEeT MOBPEXAEHWIN NPOBOAHMKOB WUITW KNEMM, U MPOBOAHUKNA HE BbiNK oTAeneHbl OT KNemm;

d) M30NSUMOHHOE OCHOBaHWE He PacTPeckanochb WKW He CNOMarnoch HacTOMNbKO, YTO Hapywwuniach Le-
NOCTHOCTE Kakon-nnbo 4acTu, Haxoaswencs Nog HanpsKeHneMm;

KoopauHauwna tuna 1

€) He BbIno BeIBpoca YacTel 3a npegens! Kopnyca. [NoBpexaeHe KOHTponnepa v pene neperpyskvi 4o-
nyctumo. lNyckatenb Uiy KOHTponnep MoryT He paboTaTb Nocne UCMbITaHus;

KoopauHaunsa tuna 2

f) noBpexaeHuin kakmx-Nnnbo YacTel He NPOM30LUIIO, U 3aMeHa YacTel He JoNycKaeTCs BO BPEMS WUCHbI-
TaHus, 32 UCKMoYeHeM nnaskoro anemeHnTa Y3K3 (npu Hanuuuu). [insg nonynpoBoAHWKOBEIX KOHTPOMNMNepoB
ABuratenein u nyckaTenein ¢ nocnefoBartenbHbIM MeXaHWYecKUM KOMMYTaLlWOHHBLIM YCTPOWCTBOM AonycKaeT-
CA CBapvBaHWE KOHTaKTOB, ECNW OHW MErko pasbefuHATCa (Hanpumep, NyTeM MHOTOKPATHOMO BKIHOYEHUS
KaTYLUKN MEXaHWYECKOro KOMMYTaLMOHHOIO YCTPOWCTBA UNKU NepemMellleHnst pabounx opraHos, UNv NpUMeHe-
HWA MHCTPYMEHTa, TaKoro Kak OTBepTKa, AN pasfeneHnsi CBapeHHbIX KOHTakToB) 6e3 sameTHoOW aedopmMauum
(6e3 HapyLlweHUA U30MALUY MEXaHWYeCKOro KOMMYTaLUUOHHOMO yeTponcTea). B cnyvyae cBapuMBaHWs KOHTak-
TOB, KakK yKasaHo Bbllwe, (pyHKLMOHaMNLHOCTb YCTPOMCTBA HEOBX0AMMO NPpOoBEPUTE B YCrnoBusAx no Tabnuue 10
ONS 3a9BNEHHON KaTeropuu npumeHeHusa nytem npoeegeHuns 10 pabounx umknos (Bmecto 3);

g) pacuenneHuwe pere neperpys3ky crnedyeT NpoBepaThb NP TOKEe, KpaTHOM YCTaBKe, Ha COOTBETCTBUE
NPUBEAEHHON XapakTepucTUKe pacuenneHus no 5.7 Ao 1 nocre UCnbiTaHUs Ha KOPOTKOE 3aMblKaHue;

h) anekTpudeckyto NPOYHOCTb M30MALMWM NPOBEPSAIOT NPOBEAEHWEM WCMbITAHWA HA KOHTPOMMEpe Wnw
nyckatene. cnbiTatenbHoe HanpshkeHne 4OMKHO BbiTh NpUNOXeHo, kak ykasaHo B 9.3.3.4.1 (4).

9.4 UcnbiTaHuA Ha NEKTPOMarHMTHYHK» COBMECTUMOCTDL

9.4.1 O6wMe NonoxeHUA

MpumensoT IEC 60947-1:2020 (nogpa3zgen 9.4).

Bce ncnbiTaHna Ha nanyyYeHne sNeKTPoOMarHWTHBIX MOMEX U YCTOMHYMBOCTE K 3NEKTPOMArHUTHBLIM NoMe-
XaMm SABMSATCH TUMOBbLIMW UCMbITAHUAMU W JOMKHb! BbIMONHATECA B paboynx TUNOBbLIX YCNOBUSX WU TUMOBbIX
YCIOBHSIX OKpy>KatoLLlell cpedbl NPU BbINOMHEHUN PeKOMeHAAUNA U3roTOBUTENS, KacatoLMXCs MCNoMb3yeMblX
CXeM COedMHEHWUI U NPUMEHSIEMbIX 0DONoYeK.

OneKTpOMarHWTHy0 COBMECTUMOCThL CrieayeT NpoBepsaThL Ha penpeseHTaTMBHOM BeIBopke N3 Npou3Boa-
CTBEHHOW cepun. Ecnv pag yCTPOWCTE NNaBHOIO Nycka COAEPXMT aHanorMyHyio ynpaensroLLy 3eKTPOHUKY
W OaT4UKM C aHanormyHbelMU pasmepamMu Koprnyca, HeobxoaMMo UCMbITaTk TONbKO OAUH PENpEe3eHTaTMBHbIN
obpaseL, ycTpPOWCTBA NNABHOIO nycka.

Ana ucnelTaHuii HeoOXoAWMO NPUMeEHeHWe anekTpoaBuratens. 3a UCKMIDYEHWEM WCMbITAHUA Ha Many-
YeHue rapMoHuK, HeoOXoAMMOCTE HarpysKku ABuratens oTcyTcTByeT. Ecnu wHoe He yka3aHo M3roToBuTenem,
ONnHa kabens NoAKMYeHWsa aNeKkTpoABHUraTens QoMmKHa CocTaBnsATh 3 M.

B npoTtokonax ucnblTaHWiA U PYKOBOACTBE MO 3KCNMyaTauun OOMKHbI BbiTb NpyMBeaeHsbl Nobblie cnewm-
anbHble Mepbl, KOTOpble GbinyM NPEeANPUHATLI ANA OOCTUXEHUS COOTBETCTBUA, HANPUMep NPUMEHEHUE 3Kpa-
HWPOBAaHHbIX UMW chneunanbHbIX kabeneh. Ecnu ¢ nyckatenem wunu KOHTPOMMEPOM MPUMEHSOT BCrnomora-
TenbHOe YCTPOWCTBO, 4TOOBI COOTBETCTBOBATb TpebOoBaHWAM MO MOMEXO3aLMLEHHOCTU UMW M3MYYeHUIo,
CBeJeHus 0 HeM AOMKHbI BbITk NpYBeaeHbl B MPOTOKONE UCMbITAHWA U MHCTPYKLIMK MO 3KCMnyaTauunu.

WcnbiTaHusa gomkHbl BbiTe BOCNPOU3BOAUMbBIMU.

MonynpoBOAHWKOBBIE KOHTPONMEepbkl ABUraTenen M nyckaTenu ¢ 3alMTon ABWratens oT Meperpysku,
B KOTOPbIX CUIIOBbl€ MEepeKioyawme aneMeHTbl, HanpuMep TUPUCTOPbI, HE MOMIHOCTEI MPOBOAAT TOK BO
BpEMSs ONpedeneHHbIX UMW BCeX YCTAHOBUBLUMXCH PeXUMOB paboTbl, 4OMKHbI OblTb UCMbITAHbI B YCNOBUSIX
MWHUMaIbHOM MPOBOAUMOCTM, BbIGpaHHOW M3roToBWTENem ANs npedcTaBneHus paboTel koHTponnepa wim
nyckatens B TOYKax OMUMTENbHOro MakCMMarbsHOro UanyYeHns unu BocnpumMymnBocTu (cm. 9.4.2).

Ecnu onpeneneHHell psa KOHTPONNEPOB UNW NyckaTenein CoaepKMT aHanorMyHyo anekTPOHWKY ynpas-
NeHus B Npedenax oHOro TUnopasMepa, UCNbITaHWsA NPOBOAST TOMbKO HA PENPE3eHTaTUBHOW BbIBOpKE KOH-
TPONepoB UKW NyckaTeneun.

9.4.2 UcnbiTaHUSA 3NEeKTPOMarHUTHOW NOMEXOYCTOMYMBOCTHU

9.4.2.1 3nekTpocTaTMyeckue paspsaabl

MpumensoT IEC 60947-1:2020 (nognyHKT 9.4.2.2) co crnegylLWwWmumMu SONONHEHUAMU:

WcnbiTaHua cunoBeix BeIBOAOB He TpebytoTcs. Paspagel cnegyeT nogaBaTh TOMBKO B TOYKK, AOCTYMHbIE
npwW HOpManbHOM MPUMEHEHUN.

KoHTponnep unu nyckatens AOMKEH COOTBETCTBOBATL KpuTeputo pabotocnocobHocTi 2 no Tabnuue 13.
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VMcnbiTaHMA HEBO3MOXHO BLIMOMHWTL, €CMNKW KOHTPOMNep WM nyckaTenb npegctasnaet cobow 6nok ¢
OTKpPBITOM pamon nNubo waccu, UK co cTteneHbio 3awmnThl IP00. B gaHHOM criydyae M3roToBUTENb OOIMKEH
NPUKPENUTL K BMOKY 3TWMKETKY, UHCQOPMUPYHOLLYD O BO3MOXHOCTU NMOBPEXOEHUA BCNeOCcTBME CTaTM4ecKoro
paspsaa.

9.4.2.2 Pagno4acToTHbIE 3NEKTPOMarHUTHLIE Nons

Onsa vcnbITaHWMiA Ha KOHZYKTMBHYH) MOMEXOYCTOMYMBOCTb MpUMeHsAT nonoxeHusa |[EC 60947-1:2020
(nognyHKT 9.4.2.4) c kpuTepmeM yHKUMoHMpoBaHus 1 no Tabnuue 13.

[na ncnbiTaHi Ha HEBOCMPUMMYMBOCTL K M3Ny4aeMbiM PaguoyacTOTHbIM 3MeKTPOMarHMTHbLIM NOMsM
npumeHsaoT TpeboraHus IEC 60947-1:2020 (nognyHKT 9.4.2.3) ¢ kpuTepuem yHKUUMOHUPORaHMSA 1 no Tabnu-
ue 13.

9.4.2.3 HaHocekyHOHble uMnynbcHele noMexu (5/50 He)

MpumensitoT IEC 60947-1:2020 (noanyHKT 9.4.2.5) co cneayowmMMm 4ONONMHEHWAMMN:

Knemmbl Lienen ynpaBneHusa u BCNoOMOraTenbHbIX Lienen, npegHasHavyeHHble ANs NpMcoeanHeHNs nNpo-
BOAHWKOB AnMHOWM Gonee 3 M, nognexart UChblTaHWsAM.

KoHTponnep unu nyckaTens OOMKEH COOTBETCTBOBATL KpUTEPUIO (PyHKUMOHUpOBaHWA 2 no Tabnuue 13.

9.4.2.4 Imnynbckl HanpsixkeHus/Toka (1,2/50 — 8/20 mkc)

MpumenstoT IEC 60947-1:2020 (nognyHKT 9.4.2.6).

KoHTponnep unu nyckatenb fOMKeH COOTBETCTBOBATL KpUTEPUIO (hyHKLMOHMpOBaHUs 2 no Tabnuue 13.

9.4.2.5 TapMOHUKM 1 KOMMYTaLWOHHbBIE NMOMEXH

TpeboBaHusa He onpegeneHbl; YpOBHW UCMbITAHUSA Ha CTaguu U3yHeHus.

9.4.2.6 lNMpoBanbl HANPSXEHUSA U KpAaTKOBPEMEHHLIE OTKINHYEeHUS NUTaHUA

MpumenstoT IEC 60947-1:2020 (nognyHKT 9.4.2.8) ansa kpuTepusa yHKLUMOHMPOBaHUS 3 no Tabnuue 13,
3a uckmnodeHunem 0,5 ymkna n 1 uMkna, K KOTOpbIM NPUMEHMM KpUTEpUA OYHKLMOHUPpOBaHKUSa 2 no Tabnuue 13.

9.4.3 UcnbiTaHUA Ha NOMEXO3IMUCCUIO

9.4.3.1 YcnoBue ucnbITaHUA Ha NOMEXO3MMUCCHUID

OnucaHWe 1CnbITaHUsl, METOAMKA UCMbITAHWA M NapameTpbl UcnbiTaHus npuseneHsl B CISPR 11:2015
(pasgen 7).

VMcnbiTaHua Ha uanydyeHue cnegyeTt NpOBOAUTL B YCMOBUAX YCTAHOBUBLLETOCA pexuma paboThl.

Ecnun ona obecneveHus COOTBETCTBUS YPOBHAM WM3MydeHWi, NMpuUBeAeHHbIM B Tabnuue 17, Tpebyetcs
unstp 3MC, oH gomkeH BbITh yKazaH.

Tabnuya 17 — Mpegens! BO3MYLUAKLLErO HANPsXKeHUs1 Ha BbIBOAAX ANA UCMLITAHUA Ha KOHOYKTUMBHbIE pagMoqacToT-
HbIE M3NYyYeHns (ONA NOPTOB CUMOBLIX LIEMEH NepemMeHHOro Toka)

Cpepna® A A A B
HomuHanbHas mowHocTb, | HomuHanbHas mowHocTb, | HoMuHanbHas MoLWHOCTL MonHaa HoMUHanNbHas
YacToTHbI He Gonee 20 kBA®) cebilwe 20 kBA2): € cBbille 75 KBAP): ¢} MOLLIHOCTb
AnanasoH,
Mry Keazunuk, CpegHee, Keazunuk, CpegHee, Keazunuk, CpenHee, Keaaunuk, ob CpeaHee,
a6 (mkB) o6 (mMkB) o6 (mkB) ab (mkB) ab (vkB) a6 (mkB) (MKB) ab (MkB)
0,15—0,50 79 66 100 90 130 120 66—569) 56—46d)
0,50—5 73 60 86 76 125 115 56 46
5—30 73 60 90—739) | 80—609 115 105 60 50
Mpumevanue 1— [AngyacToTbl Nnepexoaa NpuMeHaTca Bonee cTporue npeaensl.
MpumevyaHne 2 — [Ins KoHTponnepa W nyckaTens B cpede knacca A, npegHasHayYeHHbIX OnA NOAKMoYe-
HWUS1 TOMBKO K U30NMUPOBAHHOW HEWTPany UMK K NPOMBILIMNEHHBIM pacnpefenuTenbHbIM CETSM € 3a3eMINEHMEM Yepes
Bblcokoe conpoTtuenerue IT (cm. IEC 60364-1), MoryT npuMeHATLCA Npefens!, ycTaHoBMNeHHbIe AN anekTpoannapara
rpynnel 2 ¢ HOMUHANBHON MOLLHOCTLIO cBbiwe 75 kKBA B CISPR 11:2015 (tabnuua 8).
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OkoHYaHue mabnuubi 17

) 371 OrpaHNYEHNA MPUMEHSIIOT K KOHTPOMMEPY U NYCKATENIO C HOMUHANBHON MOLWHOCTbIO cBbile 20 KBA, koTopbie
npegHa3HaveHbl AnA NOOKIMHYEHUS K BbIAENEHHOMY CMMOBOMY TpaHcopmMaTopy UM reHepaTopy W He NOOKIIOYEHb! K
HW3KOBOMLTHLIM (HB) BO3OYLIHBIM NUHWAM anekTponepenayn. [na KoHTponnepa v nyckatens, He npeaHasHavyeHHbIX
Ons NOAKMKYEHUs K BbIAENEHHOMY CUMOBOMY TpaHcdopMaTopy notpebuTtens, NpUMEHSOT orpaHuyYeHus He Bonee
20 kBA. WMaroToBWTEnbe W/Mnv MOCTaBLUMK OOMKHBI MPEefOCTaBUTL PEKOMEHAALMW MO YCTaHOBKE, KOTOpbie MOryT
ObITh NPYMEHEHBI ANA CHWXKEHWS WM3NyYeHUd OT YCTAHOBMEHHOIO KOHTpONnepa v nyckatens. B yacTHocTu, JomkHo
ObITb YKa3aHo, YTO ITOT KOHTPOMMEpP WMW NyckaTenb npeaHa3HadeH ANA MOAKMKYEHUs K BbiOEMNEeHHOMY CUITOBOMY
TpaHcOpPMaToOpy UMK reHepaTopy, a He K HU3KOBOMLTHLIM BO3AYLLUHLIM NIMHUAM 3NeKTponepesaqu.

b) 3T orpaHWYeHUA NPUMEHMMBI TONBKO K SMEKTPOHHOMY KOHTPOMIEPY U MycKaTento GOMbLIOW MOLIHOCTU C
HOMWHaNbLHOW MOLLHOCTLIO CBbilwe 75 KBA, ecnu oHW npegHasHayeHbl ANS YCTaHOBKW cneayiowum obpasom:

- MWTaHKE YCTaHOBKW PEann3oBaHo OT BbIJENEHHOMO CUIMOBOr0 TpaHcopmMaTopa Ui reHepaTopa, a He Nocpea-
CTBOM NOZKITHOYEHNS K HU3KOBOMBTHBIM BO34YLUHBIM JIMHUAM 3IEKTPONEPEnaYHN;

- ycTaHoBKa oM3nMYeCcKn OTAENEHA OT XKWUMbIX NOMELLeHWIA paccTosgHneM bonee 30 M UNW KOHCTPYKUMEN, KoTopast
OencTByeT Kak bapbep AN Uany4yeHuii;

- W3rOTOBMTENb WU/WNK NOCTaBLUMK AOIBKEH YKa3aTb, YTO 3TOT KOHTPOMMEpP WIK MycKaTenb COOTBETCTBYET Npeae-
namM HanpspkeHWs NOMeX Ors 3NEKTPOHHOMO KOHTponnepa v nyckaTensa BeICOKOW MOLLHOCTY € HOMUHANbLHOW BXOOHOW
MOLLHOCTBIO cBbilwe 75 kBA, u npegoctaBute MHGOPMaUUio O Mepax Mo yCTaHOBKE, KOTOpbIE AOIMKEH NMPeanpuHATh
MOHTaXHMK. B YaCTHOCTWU, OH JOIBKEH yKa3aTb, 4TO 3TOT KOHTPOIIEP UMK NycKaTenb NpefHazHayveH AN NPYMMEHEHWA B
YCTaHOBKe, KOTOpas NMUTAETCA OT BbIZENEHHOMO CUMOBOrO TpaHchopmartopa UK reHepaTopa, a He OT HU3KOBOJIBTHbBIX
BO3AYLUHBIX NWHWIA 3neKkTponepeaay.

¢) BuiBop COOTBETCTBYIOLWErO KONMYECTBA NPEJenoB AOMKEH OCHOBLIBATHCA HA HOMWHANBHON MOLLHOCTM
NEPEMEHHOT0 TOKA, YKa3aHHOW U3rOTOBUTENEM.

d) NnHeiHo yBbIBAET ¢ NOrapMgmMoM YacToTbl.

€) Yenosus oKkpy»katowen cpegbl A u B onpenenensl B IEC 60947-1:2020.

MpumevyaHne — WMamepeHne ManyvyeHus BO BpeMs 3aMycka C MCMOMNb30BaHWEM CYLLECTBYHOLLEro U3Mepu-
TenbHoro 06opy40BaHNs HEBO3MOXHO, NOTOMY YTO BPEMA CKaHWMPOBaHWA Ana YacTOTHOro aHanuaa 4acto HamHoro 6onb-
e, 4yem Bpems 3anycka. B cooTBeTcTBUM € AencTBytowen cepmel ctaHgaptoB |EC 61000-4 cooTBETCTBYOLWMIA peE3yneTaT
M3MePEHUA MOXKET BbITb NOMYy4EH TOMBKO B YCTAHOBUBLLEMCH PEXUME.

9.4.3.2 VicnbiTaHUS KOHOYKTUBHOW paguo4acTOTHOW 3MUCCUU

OnucaHve UcnbITaHWA, METOAMKN UCMbITAHUA U TpeboBaHUI K UcnbiTaHUo npueeneHs! B CISPR 11.

HocTtaToyHo npoBepuTh ABa 0bpasua U3 paaa KOHTPONNepPOoB ¢ pasHbIMU HOMUHANBHBLIMW MOLLIHOCTSIMH,
KOTOpPbIE NPEenCTaBNAT MakCUMarnbHble U MUHUMAarnbHble HOMUHANbHbLIE MOLLHOCTW B AWana3oHe.

3mMuccusa He OOMKHA NPEBbILLATL 3HAYEHUR, yKa3aHHbIX B Tabnuue 17.

OobaeneHne BbICOKOYACTOTHOM CUHMA3HOW OUNETPaLUKM B CUIOBLIE LIEMWA MOXET NPUBECTU K HEOOMY-
CTUMOMY CHWKEHWUIO MYCKOBOro MOMEHTa ABuratensa Wnu caenatb HeJeNCTBUTENbHON KOHUENUU He3asem-
TNEHHbIX UMW 3a3eMMNeHHbIX Yepes BbICOKOe CONpPOoTUBNEHWE pacnpeaenmTenbHbIX CUCTEM, KOTOPbIE NPUMEHS-
0T B 0OpabaTbiBaOLWNX OTPAcNAX NPOMbILLNEHHOCTU, C HeXenaTenbHbIMM NocneacTBMsAMM Ans be3onacHocTH
CUCTEMBI.

Ecnu ansa cooTBETCTBUSA YPOBHSAM M3NyYeHUs, NpuBeaeHHbIM B Tabnuue 17, Heobxogumel pUNeTphl, HO
WX HE MPUMEHSIOT MO YKa3aHHbLIM BbILLE NPUYUHAM, CNieayeT NPpUHATL ApYrie Mepbl NPefoCTOPOXHOCTH, YTO-
Obl He NPEeBLICUTEL YPOBHM U3NyYeHWs, yKa3aHHble B Tabnuue 17.

MpumeyaHnune A— HommHaneHas BxogHas vnv BeixogHas MowHocTe 20 kKBA cooTBeTcTByeT, HAaNpMMep, TOKy
npumepHo 29 A Ha dasy B TpexdrasHeix cetax nutaHusa 400 B n Toky npumepHo 58 A Ha dhasy B TpexdpasHbix ceTax nuta-
HuaA 200 B (cM. npunoxerve G).

9.4.3.3 WcnbiTaHua nany4aemMon pagmo4acToTHON 3MUCCUI
OnucaHue ncnbiTaHnsa, METOANKN UCMbITaHWSA U TpeboBaHWiA K ucnbiTaHnio npueegeHo B CISPR 11.

MpumevyaHune — B CWA undpoBsle ycTporcTea ¢ noTpebngemMoin MolHOCTED MeHee 6 HBT He nognexar
MCMbITAHWAM Ha pagnMo4acToTHOE U3MNyYeHKe.

,D,OCTBTO‘-IHO ncnblTaTe OQHY penpe3eHTaTUBHYHO BbIGOpKy M3 pAada KOHTpoOnnepoeB wUin I'IyCKaTEJ'IEﬁ c
pas3fnn4HbiIMM HOMWHAIbHbIMWA MOLWHOCTAMMWN.
3Jmuccua He AOIDKHa NpeBbIilaTth 3HAYEHUN, YKa3aHHbIX B TaGJ'IMLI,E.‘ 18.
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Tabnuua 18 — lNpegensHble NoKasaTeny UCMNbITAHUA U3MYyYaeMOon SMUCCHK

Cpepa A2 Cpena B2
[nanazoH YacTtor, Keasu-nvk b (mkB) Keaau-nuk b (mkB)
M 830Mm B10M™m B3 M B10Mm B3 M
30—230 30 40 50 30 40
230—1 000 37 47 57 37 47

a) YcnbiTanns [0MycKaeTcs NPOBOANTL Ha PACCTOSHN 3 M TONBKO AN MUHWATIOPHBIX 3MeKTpoannapaTos (anek-
TpoannapaTbl HACTOMBHOMO TUNa UMK CTOALWME Ha Mony, KOTopbie, BKMKYaa kabenu, ycTaHaBnNMBaTCa B UCNbITaTenb-
HblA LMAMHApMYeck A o6bem anametpom 1,2 m 1 BeicoTon 1,5 M oT nona).

9.5 MpuemMmo-caaTouHbIe U BbIBOPOYHbIE UCNLITAHUA

9.5.1 O6wme nonoxeHun

[Mpremo-coaToUHble UCMNbITaHUS — UCNbITAHUSA, KOTOPLIM NOABEPratT Kaxabl OTAENbHbLIA KOHTpoNep
MINW nyckatenb BO BpeMsi UMK Nocre Npou3Bo4cTBa, NPOBOAMMBIE C LUenbio NoATBEMKAEHUS COOTBETCTBUS
3anBneHHbIM TpeboBaHuAM.

[Mpuemo-coaToyHble M BbIBOPOYHbIE UCMbLITAHUA NMPOBOAAT B TEX YCMOBMSX, KOTOpPble OMnpefeneHsbl
ONS TUMOBbIX UCMbITAHUA B COOTBETCTBYHOLWMX YacTax 9.1.2 unu aHanornyHbix ycnoeuax. OgHako npegensi
cpabarteiBaHuaA no 9.5.2 gonyckaeTcs NpoBepATE NpW Npeobnagatollel TemnepaType OKpyKaloLlero Bosgyxa
M Ha OTAENbHOM pene neperpysku, NpW 3TtoM MoryT noTpeboBaTbCcA NOMpaBkM 44 NpUBE4eHUs K HopManb-
HbIM YCNOBUAM OKpYXatoLwen cpeabl.

Ecnu vcnbiTaHnsa yCTpOMCTB NPOBOASAT MO OTAENbHOCTH, UX cOYeTaHWe HeobxoauMo UCNbIThIBaTh B paMm-
Kax NCNbITAHNA SMEKTPOM30IIALNOHHBIX CBOWCTB M COOTBETCTBYHOLLMX UM MCNbITAaHWMIA cpabaTteiBaHus. Mexny
TeM ecnu KoMBWHaLMsa NpeacTaBnsaet cobon yKe NCMbITaHHbIe CUCTeMbl MOAKMIOYEHUA NI BCMOMOraTenbHbie
KOMMOHEHThI, JOMNOMHUTENBHbIE UCTIbITAHWUS 3MEKTPOU30NALMOHHBIX CBOWCTB He TpebyrTes.

9.5.2 CpabaTbiBaHMe U ero npegen.l

MpoBogaT oBa cregyloLWw X UCNbITAHUS:

1) pyHKUMOHANbHOCTb HEOBXOOVMMO MPOBEPHAThH WCMbITAHWMEM HA BGMOKUPYHOLWYK U KOMMYTaLMOHHYHO
cnocobHocTu B cooTBeTcTBMM € 9.3.3.6.4.

TpebytoTcs aBa umkna onepuposaHns: oanH npu 85 % U, ¢ 85 % Ug v ognH npn 110 % U, ¢ 110 % U,.
Heponyctumel nobble noTepy yHKUMOHANBHOCTU, 3asiBNEHHBIE N3rOTOBUTENEM;

2) MNpoeepsoT cpabaTeiBaHWe anekTpoannapara no Tpebosanuam 8.2.1.5.

[nsa npoeepku kannbpoBKK pere neperpyskn HeoOxoQuMo NPOBOAUTL UCNEITaHKUA. B criyqae npoBepku
pene neperpy3kn ¢ BbIAEPXKKOW BPEMEHW 3TO MOXeT BbiTb eAMHUYHOE UCMNbITaHME CO BCEMMW MOMCaMM, Ha-
XOOALWMMWUCH NOA HANPSHDKEHWEM, KpaTHbIMUK YCTaBKe ToKa, YTobbl MpOBEepUTL COOTBETCTBME BPEMEHN pacLie-
nnexus (B npegenax OOMYCKOB) C KPMBbIMMW, NPEAOCTABNEHHbIMM U3roToBuTenem. [ins pene MUHUMAaNbHOMO
TOKa, aNeKTPOHHbIX perne neperpysku, YyBCTBUTENbHbLIX K ONPOKMALIBAHWKO poTOpa W pene ynopa, crieqyet
NMPOBCAWTL WCMbITAHWA ONA NPOBEPKW MPaBUNbHOCTU WX cpabaTeiBanms (cm. 8.2.1.5.3, 8.2.1.5.4 n 8.2.1.5.5).

9.5.3 UcnbiTaHUA 3NEeKTPOU3ONALMOHHLIX CBOUCTB

MpumenstoT IEC 60947-1:2020 (nognyHkT 9.3.3.4.2) co crnegyoLwmMm OONONHEHUEM:

[MpoBepka 3nMeKTpPoW30NAUMOHHBIX CBOWCTB MOXeT BbiTh BbINOMHEHA nepeq oKoH4YaTenbHOW cHopkon
anekTpoannapaTta (To ecTb Nepen NogKMoYeHUeM HYyBCTBUTENbHBIX YCTPOWCTB, TaKMX Kak KOHOEHCATOPHbIE
huneTphI).

VMcnbiTaHue BIAEPKUBAEMOro HAMPSBKEHUS MMMYTLCHON Y MPOMBILLNIEHHOM YacTOThl MOXET BbITh 3aMe-
HEHO e0MHWYHBIM UCMbITAHWEM BLIAEPXKUBAEMOrO HaNpsXKeHUsa NPOMBbILLNEHHON YacToThl, [4e NUKOBOE 3Ha-
YeHWe CMHYCOWAanbHOW BOMHbI COOTBETCTBYET 3HAYEHWID BbIAEPKUBAEMOrO HanpsKeHUs MMMYNbCHON UMK
NPOMBbILLNEHHOW YacTOThl, B 3aBUCMMOCTH OT TOrO, KaKoe M3 3HadeHun bonblue.

Mo yCMOTpPEeHWI0 M3roTOBMTENSA 3reKkTpoannaparbl, OCHALLEHHbIe OrpaHUYUBaKLLMMKU HaNPsXXeHUEe KOM-
NMOHEHTaMM, MOANEXKAT UCMNbITAHUAM LIMKMOB € a) no b):

a) nofgada UCNbITaTenbHOro HanpsKeHns.

WMcnbiTaHne npoeoasaT B cooTBetcTBUM ¢ IEC 60947-1:2020 (noanyHkT 9.3.3.4.2 2)). 3HauyeHne ucnsita-
TEMNbHOMO HanpsKeHUs AOMKHO BbiTe Uy, cpeaHekBaapaTuyHOe 3Ha4eHue (MakcumanbHoe pabodee Hamps-
KEHWEe KOMMOHEHTOB, OrPaHNYMBAIOLLMX HaMpPsXKeHUe) N MakcumarnbHoe 3Hadenue Uy, NOCTOSHHOTO Toka
KOMMOHEHTOB, OrPaHU4MBAILLMX HANPAXEHWe C JONYCTUMbIM OTKNOHeHNneM MUHYC 10 %.
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KpWuTepuu COOTBETCTBUA: pene 3alluWTbl OT CBEPXTOKA UCMbITATENbHOW annapaTtypbl He AOIKHO pacue-
NNSATLCA (HYXKHWIA NOpOr pacuenneHus);

b) nporepka Haanexatllein paboTocnocoBHOCT KOMMNOHEHTOR, OrPaHUYMBAIOLLMX HAMPSKEHWE.

WcneiTaHue npoeoasaT B cootBeTcTBUM c IEC 60947-1:2020 (noanyHKT 9.3.3.4.2 2)). 3HaueHWe ucnbl-
TaTeNnbHOro HanpskeHus BuIBUpatoT Tak, YToObl 3HAYEHWE MPUINOKEHHOTO TOKa HAXOAWMOCh MEXAY BEPXHUM
NMoporomM pacuennieHns U HWKHUM NOPOrom pacLenneHns UcrblTaTeNbHOW annaparypsbl.

KpWTepumu cooTBETCTBUS: TOK AOMKeH ObiTh B Npedenax mMexay a) v b), a orpaHuumBaownin HanpsekeHue
KOMMOHEHT He JOMKEH NONy4YnTb NOBPEXOEHWNA.

I punMevYyaHne — CuWNoBOW LEenb AaHHOMO UCMbITaHWA ABNAETCA onpegeneHne Hagnexaluen paGOTbI orpa-
HW4YMBAKOLWEro HanpAXeHne aneMeHTa.
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MpunoxeHune A
(obsAzaTentHoe)

MapkupoBKa U ugeHTUUKauna BLIBOOOB

A.1 O6wwne nonoxeHuns
MpumenstoT IEC 60947-1:2020 (pa3gen L.1) co cnefyowmMmMy A0MNONHEHUSIMU.

A.2 MapkupoBKa U UgeHTU(hMKaLMA BLIBOAOB NONYNpPoOBOAHUKOBLIX KOHTPOMNMEPORB U NycKaTenein

A.2.1 MapkupoBKa u ugeHTucMkauua BLIBOAOB CUNOBLIX Lenewn
BriBOOE! CMNOBBIX Lienei MapKMpyoT OAHO3HAaYHbBIMKU Yucnammn ByKBeHHO-4MCNOBOW cucTemon (cm. Tabnuuy A.1).

Tabnuuya A.1— MapkupoBka BbIBOOOB CUMOBOM LIEMK

BbiBoasl MapkupoBka
1/L1-2/T1
3/L2-4/T2

Cunosasg uenb
5/L3-6/T3
7/L4-8/T4

[na onpegeneHHbIX TMNOB KOHTPONNEpPOR unu nyckatenen (cm. 5.2.5.3) narotoBuTens AOMKEH NPeqoCcTaBUTEL AMeK-
TPUYECKYIO NPUHUMNUANBHYIO CXEMY.

A.2.2 MapkupoBKa n uaeHTU(MKauua BLIBOAORB Lenen ynpaeneHus
A.2.2.1 BoiBogpl NUTaHusa LeNen ynpasneHns

MpumenstoT IEC 60947-1:2020 (nyHkT L.2.1) co cneayowWmMmMmn AONONHEHUSMU.
A.2.2.2 BbiBoAbl BCoMoratenbHbIX Lienen U BXOAHbIX/BbIXOAHbLIX CUrHanoB
MpumenstoT IEC 60947-1:2020 (nyHkT L.3.2).

A.3 MapkupoBKa n ngeHTUhKauna BLIBOOOB pene neperpysku
MpumenatoT IEC 60947-1:2020 (pasgen L.4).
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MpunoxeHune B

(3xxx)
3Ta cTpaHuLa HaMePEHHO OCTaBneHa MyCcTow.
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MpunoxeHune C
(obsAzaTensHoe)

KoopauHauusa no ToKy nepecevyeHUs Mexay nyckatenem u Y3K3

C.1 O6wme nonoxeHUsa U onpeneneHnsa

C.1.1 O6wme nonoxeHns

B HacTosweM NpUNoXeHUi NpuBedeHbl pasnnuyHblie MeTodbl NPoBepkM paboTocnocobHOCTM NycKkaTenel 1 CBA3aH-
Hbix Y3K3 npu TOKax HWxe U Bobllle nepeceveHnst [, UX COOTBETCTBYIOLMX BPEMSA-TOKOBLIX XapakTepucTuK, NpefocTae-
nseMble U3roToBUTENsAMK Nyckatens 1 ¥Y3K3, a Takke COOTBETCTBYOLUWE TUMBI KOOpAMHaUUK, NpuBeeHHble B 8.2.5.1.

KoopguHauuio no Toky nepecedeHus mexay nyckarenem n Y3K3 npoeepsatoT nubo npsamMbiM METOLOM C UCMOMNb30-
BaHWEM crneyunaneHoro ucneltanus no C.2, nubo ons koopavHauumn Tuna 2 KOCBeHHbIM MeTogom no C.5.

C.1.2 TepMuHBI U onpeaeneHUs
C.1.2.1 Tok nepeceyeHus I ,: TOK, COOTBETCTBYHOLLMIA TOUKE NEPECEUEHUA CPEAHNX UM ONyBNMKOBaHHbIX KDUBbIX,
NPeacTaBnsAloWmNX BPemMsA-TOKOBbIe XapakTepUCTUKK pene neperpyakv n Y3K3 cooTBeTCTBEHHO.

n punMeyaHune — CpenHlne KpUBbleé — KpKBbIEe, COOTBETCTBYHOLLME CpeaHUM apMCbMeTW-IeCKMM 3HaYeHnaMm,
pacCyMTaHHbIM U3 OONYCKOB Ha BPEMA-TOKOBLIE XapakTepPUCTUKK, NpeaoCTaBneHHbIe N3roToBUTENEM.

C.1.2.2 ucnbiTatenbHbIA ToK I 4: VicnbiTatenbHblid Tok Gonee |
NeM M NMpoBepeHHbIe Ha COOTBeTCTBME TpebosaHuaM no Tabnuue C.1.

C.1.2.3 BblgepxMBaemas BpeMA-TOKOBaA XapaKTepucTUKa KOHTponnepoB/nyckatenen: paduk TOKOB, Bbl-
Jep1BaeMbIX KOHTponnepom/nyckatenem, kak yHKUUs BpeEMEHN.

co» BKIMKOYaA O0ONYCKW, yCTaHOBNEHHbBIE N3TOTOBUTE-

C.2 YcnoBue ucnbiTaHuAa ansa NpoBepKU KOOpAMHaUMK1 Npu TOKe nepece4eHA NpAMbIM MeTOOOM

KOHTpOﬂHep Wnu nyckaTtenb U CBA3aHHOE C HUM Y3K3 gomkHbl 6bITh YCTaHOBNeHbl U NOOKNKYEeHbI KakK Npv HOp-
MarnbHOWM KCcnnyatauuun. Bce ncnbitaHus npoBOOAT, HA4YMHAaA M3 XONOOHOIo COCTOAHKUA.

C.3 UcnbiTaTenbHbie TOKKM U CXEMbI

WcneiTatensHaa uene gomkHa cootBeTcTBOBaTh IEC 60947-1:2020 (nognyHkt 9.3.3.5.2), 33 UCKMIOYEHWEM TOrO,
yTO KonebaTensHoe MMNYNBLCHOE NEPEXOAHOE HaNpsikeHWe He TpebyeT perynupoBKU. TOKU ONa UCMbITAHWIA OOMKHbI BbITh
cnenyrLwmMu:

(i) 0,751, (c monyckom MUHYC 5 %) W

(i) 1,25 I, (c ponyckom nnoc 5 %).

KoadghULMEHT MOLLHOCTM UCNbITATENbHOW Leny JormkeH cooTBeTcTBoBaTh Tabnuue 10. B crniyyae HebonbLlmnx pene
C BbICOKAM COMPOTWMBMEHUEM CedyeT B OCHOBHOM MPUMMEHATL KaTYLUKW MHOYKTMBHOCTW AMA HAubOMbLUEro CHUXEHWA
koadhpuumeHTa molwiHocTU. BoccTaHaBnvBaloLeecs HanpsbkeHne gomkHo beite B 1,05 pasa bonblue HOMWHaNBHOMO pa-
Boyero HanpsaxeHus.

Y3K3 gom#HO cooTBeTcTBOBaTL TpeboBaHuaM 8.2.5.1 U UMETb TakMe e HOMUHamNbHbLIE NapaMeTpbl U XapakTepu-
CTUKK, KOTOPbie ObINKY NPMMEHEeHbI NMpK UCNbITaHuAx no 9.3.4.3.

Myckatenb gomxeH BbITb NOAKMOYEH Tak, YTobbl OH pasMbikancs npu cpabaTeiBaHUKM pene neperpyaku. KaTywkm
pene neperpyaky, ecni TAKOBbIE UMEKTCH, AOMKHEI MMTATLCS OT OTAENBHOMO UCTOYHUKA NPY HOMUHANBHOM HaNpPsKEHWUU
NUTaHUA LIenu yrnpaeneHus.

C.4 MeToauka UCNbLITaHUA WM NonyYaemble pesynbTaThbl

C.4.1 Metoguka ucnbiTaHuna

Mpwn 3amKkHyTBIX NyckaTene 1 ¥Y3K3 ncneitatenesHble TOKKU, yKkasaHHele B C.3, cnegyeT nogaBathk C UCMNOMNb30BaHNEM
OTAENbHOTO 3aMbIKakLLEero yCTPoMUCcTRa. B KaxaomM crnyyae UCNbITyeMOE YCTPOWUCTBO OOMKHO MMETbL KOMHATHY Temre-
parypy.

Mocne kaxgoro ucnbiTaHua Heobxogumo npoBepuTs cpabaTteiBaHue Y3K3, cbpocnte pene neperpysku v pacuenu-
Tenbs aBTOMaTU4ECKOro BbiKMoYaTens (npu Heo6XoAMMOCTW) UM 3aMEHUTL BCE NPefoXpaHUTENM, ecnv XoTa Obl oOnH 13
HWUX pacnnaBuIics.

C.4.2 Tpebyemble pe3ynkraTthl

Mocne ucneiTaHua npu Toke, ykasaHHoM B (i) C.3, Y3K3 He gomkHo cpabatbiBaTe, a pene nnu pacuenuTens nepe-
rpy3kn dormkHbl cpabaTteiBaTe 4NA pa3MbikaHus nyckatens. MNyckaTenk He JOMKEH MMETE NOBPEXAESHWIA.

Mocne ucneiTaHua TOKOM, yKasaHHbIM B (ii) C.3, Y3K3 gomxHo cpaboTaTh paHblue nyckaTens. [NyckaTenb QOMmKeH
cooTBeTcTBOBaTL ycnosusam 9.3.4.3.2 ong Tuna KOopAWHaLWUW, YKa3aHHOTO M3roTOBUTENEM.
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C.5 MNpoBepka KoopaMHaLMK NPU TOKe Nepece4eHUA KOCBEHHbLIM METOA0M

C.5.1 O6wme nonoxeHUs

I pupMmeHaHne — ﬂﬂﬂ KoopaAnHauun truna 1 KOCBEHHBINA METOO4 MOXET OTNM4aTbCA OT MeToda, NPpMBEedEHHOro
B 3TOM MNMPUNMOXEHWN, N HAXOOWUTCA B CTadWK PACCMOTPEHUA. Mo aton npuynHe KOCBEHHbLIN MEeTOO NPOBEPKW KOOpOAUHAUKUK
B TOYKe nepecedeHna NpUMeHM TONbKO ANA KOOpAWMHaUuWKM Tuna 2.

KocBeHHLI MeTo, 3aKNK4aeTcs B NPOBEPKE Ha rpaduke (CM. piucyHoK C.1) TOro, 4TO BINOMHAKTCA YCIIOBMA KOOP-
OVHALUK MO TOKY NepeceyeHns:

- BPEMS-TOKOBas XapakTepWUCTMKA pene neperpysku/pacuenuTens npy pacuenneHnyd M3 XOnogHOro COCTOSHUE,
npeocTaBneHHas M3roTOBUTENEM, OOMTKHA YKa3biBaTh TO, KakK BpEMSA OTKIKOYEHWA UBMEHAETCA B 3aBUCHMOCTUW OT TOKa 10
3Ha4YeHUsa He MeHee | ; AaHHas KpuBasa AormkHa BbiTb pacnonoeHa HUxe BpeMa-TOKOBOW xapakTtepncTuki Y3K3 no /;

- |4 nyckatens, ucneitaHHoro no C.5.2, nomxeH 6biTh Boille /

- BblOepKMBaeMasa BpeMA-TOKOBAA XapakTepMCTMKa KOHTPONNepa, UCMbITaHHOro B cooTeeTcTBuM ¢ C.5.3, JomkHa
BbITh BbilLle BPEMA-TOKOBOW XapakTepPUCTUKM (Ha4MHAasA ¢ XOMOAHOMO COCTOAHWA) pene neperpyski Ao /.

C.5.2 UcnbiTanue | 4

MpumenstoT 9.3.4.1 co cnegyoLWMM OOMONHEHUEM:

Mpolenypa UcnbITaHWA: KOHTPOMNEpP UMK NycKaTerb JOMKeH OTKMoYaTk UCTLITATeNbHLIA TOK /.4 AN KONMyecTsa
LIMKIOB OMepupoBaHusa B COOTBETCTBMU ¢ Tabnuuen C.1. NcneiTaHue npoeoadat 6e3 Y3K3 B uenu.

Tabnuuya C.1— YcnoBua UcnbITaHUsA

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru

UIU p_— & eBMK;'?eH:OG " OTKNKYEHHOE Konunyecteo
r-e P P {cm. npum Bpems, ¢ onepaumin
yaHwue 2), c
Cm. npumeya- CM. npumesa-
fig 1,05 P 0,05 P 3
G Hue 1 Hue 3

Mpumevanune 1 — KoadpduuymeHt mowHocTu BeibupatoTt no IEC 60947-1:2020 (tabnuua 16).

MpumevaHnune 2—BpemsamoxeT 6biTe MeHee 0,05 ¢, ecnv 4o NOBTOPHOTO pa3MblKaHWA KOHTaKThI yCNeBaT
3aHATL NepBOHaYanbHoOe NONOXeHWe.

MpumevyaHune 3 — Cm. Tabnuuy 10.

- MNoeegeHue KOHTPONNEPOB UMK NycKaTenen BO BpEMS 1 NOCMe UCMLITaHWA Npu |

a) BO BpeM$ UCTLITaHWS HE AOMKHO BbITh YCTOMYUBOrO rOPEHUS OYrU, NEPEKPLITUMI MEXay NoncaMmu, neperopaHns
NNaBKMX 3NEMEHTOB B Uenu 3asemneHns (cM. 9.3.4.1.2) n ceaprMBaHva KOHTaKTOB;

b) nocne mcneiTanms:

1) KOHTpONnNep WK nyckarensb AomKHbl 6biTb paboToCNoCOBHBIMK 1M OCYLLECTBNATL NEPEKMIOYEHNHA COOTBETCTBYHO-
UMM METOL,0M YPaBMNEHNS;

2) aNeKTPOM30NALMOHHLIE CBOWCTBA KOHTPOMepa W1 nyckatens NpoBepsalT UCTbITAHWEM 3AMEKTPUYECKUX 3Mek-
TPOM30MALMOHHBLIX CBOWCTB KOHTPOMMEpa U NycKaTensi, UCNomnb3ys, No cyTW, CUHYCOWAANbLHOE UCMbITAaTeNbHOE Hanpsaxe-
HMe, BABOE NpeBbillaiollee HomuHansHoe paboduee HanpskeHune U, NpuMeHsemMoe ana ucnbitanus /g, C MMHUManbHbIM
3HadeHnem 1000 B. UcnbiTaTensHoe HanpseHue nogakwT B TedeHuwe 5 ¢ B cooTBeTCcTBMM ¢ TpeboBaHuamKn 9.3.3.4.1,
nyHKTI (2) €) i) 1 (2) c) ii).

C.5.3 Bpem#A-TokOBaA XxapaKTepUCTUKAa CTOMKOCTU K Neperpy3ke KOHTponnepoe/nyckartenemn

[aHHan xapaKTepucTuKka BblAaeTCs M3TOTOBUTENEM KaK MUHUMYM 40 /.

[aHHasn xapakTepucTvka A4eWCTBMTENbHA NS TOKOB Meperpyskyn KoHTponnepa/myckatens npy KOMHaTHOW Temne-
patype. MaroToBWUTENb AOMKEH YKasaTe MUHUMANBHYH NPOACIKUTENBHOCTEL OXNaXdeHns, Tpebyemyto Ans KoHTponnepa/
nyckatens mexay AByMs TaKUMKU UCTbITAHUAMM Ha Neperpysky.
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Bpewmsi Y3K3
A Pene neperpyaku

c \ Mpenen BpeMA-TOKOBON
XapaKTepucTUKK pene
\ Meperpysk1 no TenmnoBomy
\ MOBPEXKAEHNIO
.
I T0'|<
JTc:c) ch & JYc:o

a — cpeaHas BPeMA-TOKOBAasA XapakTepucTika pene Neperpysku U3 XonoaHoro CoCcToaHns;
b — BpemMA-TOKOBas XapakTepWUCTMKa Neperpy3o4Hoin cnocobHOCTM KOHTponnepa

a) KoopavHauma ¢ nnNasBkMM NpeoxpaHuTenem

Bpems
A

Pene neperpysku

MNpegnen BpemMs-TOKOBOMH
XapakTepuCTUKK pene

¢ rneperpysku no TennoBomy
C —1 NOBPEXAeHUI0
N
N s s s s —
! T(;K
ICD ]Cd 2 Jrl:)l:!

a — cpefHAA BpeMA-TOKOBas XapakTepucTuKa pene neperpyaku U3 XonogHoro CocTosHWS,
b — Bpems-TokoBas xapakTepucTuka neperpy3o4Hon cnocobHoCTM KoHTponnepa

b) KoopauHauus c aBToMmaTn4ecknm BoiKknYarenem

PucyHok C.1 — NpumMepbl koopAVHALWKM BPEMA-TOKOBLIX XapakTepucTUK
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Mpunoxenwne D

(3xxx)
3Ta cTpaHuLa HaMePEHHO OCTaBneHa MyCcTow.
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MpunoxeHue E

(200x)
3Ta cTpaHuLa HaMEPEHHO OCTaBMEeHa MyCTOM.
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MpunoxeHue F
(cnpaBo4Hoe)

PaGoTtocnocobHocTL
Tpwn npodomns ucneiTaHuin Ha paboTtocnocobHocTe, Tpebyemble B 9.3.3.6, npuBeaeHs! HUXe: Ha pucyHke F.1 — ans

TennoBow ctabunbHocTy, pucyHok F.2 — ana pabotocrnocoBHOCTY Npu Neperpyske U pucyHok F.3 — ana 6nokupylowei
1 KOMMYTaLMOHHOW CNOCOBHOCTH.

T
C,- —_—
Cpi [((Cr-Chrg) - (A -Ap N 1 (Cpp )] £ 0,05 i \\
N
~
7
XapakTepHbli Npodunb NpeBbILLEHUA TeMNepaTypbl
/
OTKnKYeHo OTknoyeHo
BrnoveHo BrknoueHo s
XapakTepHblid npodnne Nof Harpyakoi/6e3 Harpysku
A
UC
OTKnoYeHo OTknoYeHo
BknroueHo BknroueHo ————
XapakTepHblil Npodurb HanpsxeHus ynpaeneHus Uc
I
Ie o —
} >
YpoeeHb 1 YpoBeHs 2 Bpewms
OTKNKYeHUA
XapakTepHbIiil npodouns ucneiTatensHoro Toka AC-2a, AC-3a, AC-8a
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A\Y
A\
YpoBeHb 1

Bpems oTknioveHnA
(ypoBeHb 2 + UMKNUYecKoe BpeMs
OTKITIOMEHMS)

XapakTepHblin npocune UcneiTatensHoro Toka AC-2a, AC-3a, AC-8a

PucyHok F.1 — lMNpodounb ncneltaHns TennoBon cTabunsHoOCTH

MpenBapuTenbHbIA Harpes
(npu HeobBXxoaAMMOCTH)

Y

XapakTepHbli NpouUnb NPeBkILEHUs TeEMNepaTyphl

A
I = I pr7
fim— === T -—==—
MpeneapuTenbHLIA
Harpes
(npy HeobxoaumocTH)
—— g
Bpems Bpems
BKINKOYEHWA OTKITHOYEeHWA
XapakTepHbli Npodub UCNbITATENIBHOMO ToKa
U.A
MpepBapUTenbHbIR
Harpes
(npn HeoBxoaAMMOCTH) Bsgon
—i
XapakTepHbii npochune HanpsxeHns ynpasnexna U,
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A
11U
MpenBapuTenbHbIA
Harpee
(Npv HeoBxoaMMOCTH)
—
XapakTepHblid Npodunb UCNLITATENBLHOMO HaNpsxeHus Ur cnoBon uenu
PucyHok F.2 — MNpodnne ucnsitaHua paboTocnocobHOCTH Npu neperpyske
A
1/3 BpemeHu
A0 HyneBown
CKOpOCTU
Baszosasn fe———
CKOpOCTb
| ey
XapakTepHblil Npodunb CKOPOCTW ABUraTens

A

U,
XapaktepHblii Npodunb HanpskeHus ynpasnexns U,

A

U —

XapakTepHbI Npouns HaNPsXKEHUA ABUraTens
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\

XapakTepHsbli Npodune ToKa ABuratensi

PucyHok F.3 — MNpodune ucnbsitaHua cnocobHocT BnoKMpoBKK 1 KOMMYyTauum
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MpunoxeHue G
(cnpaBo4Hoe)

HoMuHanbHble paboyne TOKM U HOMUHaNbHbIE pabo4yne MOLWHOCTU KOMMYTaLMOHHbIX
YCTPOMWCTRB 3feKTpoaBUraTenemn

G.1 O6wure nonoxeHus

MpuBegeHHble B Tabnuue G.1 3Ha4YeHUSA ABMSATCH OPUEHTUPOBOYHLIMK 3HAYEHUAMMW ONS COOTHOLUEHWA MEXOy
HOMMHAaINbHBLIMKY PaBboYUMKN TOKAMKU 1 HOMUHaMNBHBIMK pabodmnmMy MoLHocTaMKU. WX cneayeT paccmaTtpueath 4N npume-
HEHWSA, ecnv cBefeHns o6 M3aenuax JomkHbl BbiTe NpeqocTaBneHsl NoTpebuTento.

[MonoXeHWs HACTOSILLErO MPUIOKEHUS NPUMEHUMBLI KO BCEM TUMaM KOMMYTALUWOHHBLIX YCTPOWCTB ANSA 3MNeKTpoaBu-
ratenei.

Lindbpel cormacoBaHbl B paMkax CTaHOapTOB, CnefoBaTelbHO, ABMAKTCA OCHOBOW ONA BCel uMHopMauun o npo-
OyKTe, NpefocTaBneHHOoW N3roTOBUTENEM.

3HadveHunsn, npuBeneHHble B Tabnuue G.1, 9BnaTCH TUMUYHBIMU HOMUHAMBHBIMK pabodumMu Tokamu (5 %) osu-
ratenei Onsa COOTBETCTBYIOLLMX HOMWHaNbHLIX paboymx molwHocTen. [Ina geuratenen koHcTpykumn NE n HE gencteyer
OTKNoHeHue 15 %.

Ecnu ycTpolicTBa COOTBETCTBYIOT YKa3aHHbIM 3HAYEHUAM, OHWU MOTYT BKIHOMaTb W OTKMOYaTh DOMbLIMHCTBO CyLLe-
CTBYIOLUMX 3MEKTpoaBUraTenei.

YKazaHHble 3Ha4YeHWUs1 NpeacTaBnsalT coboi cormacoBaHHOE PYKOBOACTBO MO MPOEKTUPOBAHMID KOMMYTaLMOHHbLIX
YCTPOWCTB.

G.2 HomuHanbHbIe paboyune MOLWHOCTU U HOMUHarNbHbIE paboyue ToKU

HomwuHaneHaa pabovas MOLWHOCTE CBA3aHa ¢ MHAWMBUAYaNbHLIMU HOMWHAMBHLIMK pabodYMmu ToKamu Npu pasnuy-
HbIX HANPAXEHWAX B cooTBETCTBUM ¢ Tabnuuen G.1.

OpWEeHTUPOBOYHbLIE 3HAYEHWA HOMMHAmNbHBIX pabo4Mx TOKOB OnpedeneHbl 4MA YeTbIPEXMOMCHOro ABUratend c
KOPOTKO3aMKHyThIM poTopom npu 400 B, 1500 mun~" 1 50 u. PacyeTHble paboune TOKM ANA APYrMX HanpsxeHui pac-
CYMTaHbI Ha OCHOBEe 3Ha4yeHu npu 400 B.
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MpunoxeHwe |
(ob6azaTtensHoe)

MoaucduuupoBaHHas UcNbiTaTeNnbHaA cxemMa AnA UCNbITaHUA nonynpoBOoAHUWKOBLIX KOHTpoONNepoe
4 nycxaTenefﬂl ABuUraTtenen Ha KOpPOTKOe 3aMblKaHue

CraHOapTHble cXeMbl ANA UCNBITAHWMIA Ha KOPOTKoe 3aMblkaHue npuBedeHsl B IEC 60947-1:2020 (pucyHkm 9—12).

Cxema Ha pucyHke |.1 oToBpakaeT M3aMeHeHUs TONbKO O4HOM ha3sbl CTaHAAPTHOW UCMbITATENBHOM CXEMbI ANs Npo-
BEOEHWs UCMbITAHWIA HA KOPOTKOE 3amblKaHne NonynpoBOAHUKOBLIX KOHTpornepos. Mogudmvkaumn Kaxgon daabl ncrbl-
TarenbHOW CXeMbl MOEHTUYHBI AN UCMbITaHWSA MHOrodasHbelX anekTpoannapaTtoB. EAWHCTBEHHbIE N3MEHEHUs, KoTopble
HeoBXoAUMO BHECTU, NpuBedeHbl Ha pucyHke |.1.

Y3K3

MonynpoBOOHWKOBLIA
KOHTponnep/nyckaTtenb

KopoTkosamelikatens Oeuratens

D — wvenbiTyemblid anekTpoannapar (B TOM Y1cne coeAnHUTeNbHbie kabenu)

I punMmevyaHne — BelgeneHne o3HavyaeT MeTann4yeckui OKpaH UM KOXYyX.

PVICYHDK |.1 — MameHeHHas cxema ana UCnbiTaHWuiA nonynpoBOAHWKOBBLIX 3NEKTpOannapaToB Ha KOPOTKOE 3aMblKaHWe
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Tok &

ToK KOpOTKOro
3aMblKaHWA

Tok 1 | |
A0 MCrbITaHua |

Ty T Ty T3 Bpems

T, — pa3mMblkaHve KopoTKo3aMelkalLero nepeknioyarens (cm. 9.3.4.1.6 a)); T, — ucneiTatensHas uens
nop HanpspkeHvwem (cm. 9.3.4.1.6 b)); T, — 3amblkaHue KopoTKo3amblKatoLero nepekniodarens (9.3.4.1.6 c));
T, — Y3K3 oTknioyaeT KopoTKoe 3amblkaHue

PucyHok |.2 — Ocbk BpeMeHUW A58 UCMBITaHWA Ha KOPOoTKoe 3amMblkaHue rno 9.3.4.1.6

77

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 81/98
CrpanHuua ookymeHTa - https://GostExpert.ru/gost/gost-60947-4-2-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67182
https://gostexpert.ru/gost/gost-60947-4-2-2023?utm_source=pdf&utm_medium=67182&utm_term=page

FOCT IEC 60947-4-2—2023

MpunoxeHwue J

(3xxx)
3Ta cTpaHuLa HaMePEHHO OCTaBneHa MyCcTow.
78
Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 82 /98

CTpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-60947-4-2-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67182
https://gostexpert.ru/gost/gost-60947-4-2-2023?utm_source=pdf&utm_medium=67182&utm_term=page

FOCT IEC 60947-4-2—2023

MpunoxeHune K

(200x)
3Ta cTpaHuLa HaMEPEHHO OCTaBMEeHa MyCTOM.
79
Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 83/98

CTpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-60947-4-2-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67182
https://gostexpert.ru/gost/gost-60947-4-2-2023?utm_source=pdf&utm_medium=67182&utm_term=page

FOCT IEC 60947-4-2—2023

MpunoxeHue L
(ob6azaTensHoe)

MprMepbl CHAXKEHUA KaTeropvuu rnepeHanpaxeHus

L.1 O6wme nonoxeHmnnA

PucyHkun L.1 — L.9 npeaHasHayeHbl ANA HarmsgHoro otobpaxeHusi TpeboeaHui 8.1.4, 8.2.3 n 8.1.14 HacTosAwWwero
ctaHgapTta u IEC 60947-1:2020 (npunoxeHue N). OHX He ABNSOTCA NoKasaTenaMy Haanexallen npakTuk NpoeKTupoBa-
Hua. B Tabnuue L.1 npuBeneHa paclwmndgposka 0603Ha4YeHWA, NPUHATBIX Ha PUCYHKaX.

Tabnuua L.1— Pacwudgposka obosHavyeHUn cxem

———————————— Basosag 3awmTa

—————— JocTynHble TokoBeOyLMe YacTu

—-—-—-— | 3awmuTHOE pasgeneHve

YCTPONCTBO 3aLUMThI OT UMMYNBCHLIX MepeHanpsKeHuin (MpUMep Mepbl Mo CHYKEHMIO MMMYMBCHBIX
nepeHanpsKeHnin)

KaTteropusi nepeHanpsikeHns. CBaA3b MeXOy KaTeropuen nepeHanpsiXeHus U MMynbCHLIM Hanpsi-
weHnem npueeneHa B IEC 60947-1:2020 (npunoxeHue H).

L.2 Uzonaumuna oKpyxeHusi

L.2.1 Llenn, noaknyeHHbIe HENOCpeACTBEHHO K CeTU NUTaHUA

r 1
I I
I ]
I I
- ol

\
ove v T BazoBas T
| usonaums I
I ove Iv |
- |

MpumeyaHune— Pacwudpposka npueegeHa B Tabnuue L.1.

PucyHok L.1 — OueHka OCHOBHOW M30NaUMKM ANs Lenen, NogkmiYeHHbIX HeNnoCcpeacTBEHHO KO BXOaY
CETW NUTaHWUS YCTAaHOBKU

80

GostExpert.ru
https://GostExpert.ru/gost/gost-60947-4-2-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67182
https://gostexpert.ru/gost/gost-60947-4-2-2023?utm_source=pdf&utm_medium=67182&utm_term=page

FOCT IEC 60947-4-2—2023

T 1
i |

MocTosHHOE coeauHeEHKWe I I

L ol

oo
— sl
o0
ovel T basoBas T
I u3onsauus |
| |

[ ove
[ S

MpumeyvaHue— Pacwudporka npueegeHa B Tabnuvue L.1.

PucyHok L.2 — OugeHka OCHOBHOW M30M8UMK A4NA Lenei, NogKNoYeHHbIX HENOCPeACTBEHHO K CETU NMTaHKUA

1/3 dasbl : !
pasbemHoe I I
coenuHeHne L -

T

ovel T Basosan T
| n3onaums I
| ovell I
I S S |

NMpumevaHne— Pacwucbpoeka npueeaeHa B Tabnuue L.1.

PlﬂcyHOI{ L.3 — OueHka OCHOBHOW M3onAuuA ans aneKkTpoannaparta, He NOCTOAHHO NOAKNHYEeHHOro K CeT NnUTaHna

L.2.2 Uzonauua mexay uenamu

M3DJ'IF|LIMF| MeXay ABYMA LenAaMK, KOTOPbIe YKa3aHbl C NPUHYOUTENbHbIM pasgeneHremM, OomkKHa BbITh CNpPOEeKTpO-
BaHa B COOTBETCTBUKX C LENBLID, K KOTDpOﬁ npeabLABNAKTCA 6onee cTporune TpeGDBaHVIFl.
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OoVvC IV

I
|
M -
I
i
1
“" H T H
\ =
ovC v T Bazosas T
I nsonsuus I
| ovC Iv I
I I

MpumMevaHue— Pacwudposka npueegeHa B Tabnuue L.1.

PVICYHOI{ L.4 — OueHKa OCHOBHOM M30MALUMK 4118 U30NALKK Mexagy uenAamMiK, KOTopblie NOAKNKYeHbl HeNnocpeaCTBEHHO
KO BX0OYy CEeTW NMTaHUA YCTAaHOBKW 1 YKa3aHbl Kak NPUHYOUTENBHO pa3geneHHbie

I 1

|, ovci |

MocTosiHHOE coeauHEHWe i |

1 )

o0 M—

oo
o—©

ovein T bazoean T

I M30MALMA |

| I

—1

I ovC Il
[ S ik

NMpumeyaHue— Pacwucposka npueeaeHa B Tabnuue L.1.

PucyHok L.5 — OueHka 0CHOBHOW M30NALMK ANS U30MNALMK MeXOy Lenamn, KoTopble NoAaKNioYeHsbl HENoCpeaCTBEHHO
K CETU MUTaHWSA 1 YKa3aHbl KaK NPUHYAUTENBHO pasaeneHHble
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1/3 dasbl
pasbemHoe

I

I

I, ovel
coeauHeHne 1

1
|
|
1
L

Tt

ovel T Basosas T
| n3onauua |
| oveCil |
- —_

MpumMmevaHue— Pacwudposka npueegeHa B Tabnuue L.1.

PMCYHOK L.6 — OueHKa OCHOBHOW M30MALMKU 4518 M30MALMK Mexay uendamu, KoOTopbie He NOCTOAHHO MOAKIMHYEeHbl
HenocpedCTBEHHO K CETU NUTaHWA W 3aABNEeHbl C NPUHYOWTENBbHBIM pasgeneHuem

||
i ove i
L
B M -
. et
o
>
\ -
ove v T Basosas T
I n3onauma |
| ovC IV |
_ —_

MpumevaHune 1- Pacwudpoeka npusegeHa B Tabnuue L.1.
Mpumevarnue 2 - Cm. 8.1.14.

Heobxogumo obecrieunTs criexxeHue 3a Y3UIM. [na koHTpona Y3WI Tawke gonyckaeTcs NPUMEHATEL YCTaHOBMEH-

Hoe Y3K3.
PucyHok L.7 — OueHKa OCHOBHOWM M30Nsiuuy A5 M30MNaUmMy Mexay LensmMu, KoTopble NoAKNioYeHsl HenocpeacTBEHHO
K UICTOYHWKY MUTAHWUA YCTAHOBKW U yKa3aHbl Kak MPUHYAUTENBHO pasaeneHHble Npy NpUMEHEHA BHYTpeHHuX Y3UI
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MocTosHHOe coeauHeHue 1 I
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=
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=
o © —__
ovC T Basosas T
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MpumevaHue 1- Pacwudposka npuseaeHa B Tabnuue L.1.
Mpumeuyanne 2-Cwm. 8.1.14.

Heobxogumo obecneunts cnexenune 3a Y3WI. Ona koHTpona Y3WI Takke gonyckaeTcs NPMMEHATb YyCTaHOBIEH-
Hoe Y3K3.
PucyHok L.8 — OueHka 0CHORHOWM M30MSUUA ANS U30NALMK MEXIY LensMM, KOTOpbIE NOAKNKYEHB! HENOCPEACTBEHHO
K CETU MUTaHWA W yKa3aHbl KaK MPUHYAWTENLHO pasgeneHHsbIe Npy NPUMeHeHUN BHYTpeHHnX Y3WI

3awutHoe
pasgenexve
ovC il ovell
| i
| 3 o
MocTosHHOoe ovC il I ovel < BCHH (3CHH)
coeauHeHue I L —
B |
o/c N I Ml I
o — ot H
oo -—II—
ove Il T BasoBasa
| v
-y 1

MpumevaHue 1- Pacwndpoeka npueegeHa B Tabnuye L.1.
MpumeyaHue 2 —Cm. 8.1.14.

PucyHok L.9 — OueHka 0CHOBHOW M30NALMK ANS U30MALUK MeXay Lenamn, KOTopble NoAgKNioYeHsl HENOCPeaCTBEHHO
K CETU NMUTAHWUSA W yKa3aHbl Kak NPUHYOWTENBHO pasfeneHHbe
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Mpunoxenne N
(o6azaTtensHoe)

[JononHuTenbHbIE TpeGOBaHMH W UCNbITAHUA 3NeKTpoannapaTa ¢ 3allMTHbLIM pa3begMHeHUEM

N.1 Obwme nonoxeHusa

Llensto HacTosLLEro NpUNoXeHWs ABNSeTcs onpegeneHue gononHuTenbHbIX TpeboBaHuin k IEC 60947-1:2020 (npu-
noxeHve N).

N.2 OnpepnenexHus

B HacToswem ctaHgapTe npuMeHsalT TepMuHel U onpedenerdna no IEC 60947-1:2020 (nogpasgen N.2), a Takke
criegylowme TepMUHBI U ONpedeneHus:

N.2.1 TOK NPUKOCHOBEHMA: 3NeKTPUYECKMIA TOK, MPOXOASLLMIA Yepes3 Teno YenoBexka Unnm 4epes Teno KMBOTHOrO,
KOrda OHO KacaeTcs OOHOWM MM HECKOMBKUX AOCTYMHLIX YacTel aNeKTpUYeckon YCTaHOBKW MW aneKTpoannapara.

[MCTOYHWMK: IEC 60050-826:2004-08, 826-11-12]

N.3 TpeGoBaHusa

N.3.1 MeTtoa ucnbiTaHMA ONsA peany3auyin 3alWMTHOro CONPOTUBMNEHUSA

3awuTHOE ConpoTUBNEHWE OO0MKHO BbiTh OPraHW30BaHO Tak, YToBbl B HOPManbHbLIX YCNOBUAX U YCNOBUAX eAUHNY-
Horo oTkasa B cootBeTcTBUM ¢ |IEC 61140:2016 (4.2 n 4.3) cOOTBETCTBEHHO TOK MPUKOCHOBEHWA U MMEIOLLAACA 3HEPTUA
pa3psaga bbinu orpaHuyeHsbl.

3awuTHOe ConpoTMBIEHWE AOMKHO DbiTk 3aMpPOEKTUPOBaHO M UCMBITAHO Ha YCTOWMMBOCTL K MMMYMNBCHBIM Hanps-
XEHUAM M BPEMEHHBLIM NEPErpy3kam no HanpsKEHWIO B LENsX, K KOTOPbIM OHO MOAKIKYEHO.

CooTeeTcTBUE TpeboBaHWAM MO OrpaHUYeHNIO TOKa MPUKOCHOBEHWSA NPOBEPSAIOT UcnbiTaHrem no N.3.2.

CooteetcTBME NpedencHomMy 3HadeHuto 0,5 mIx aHeprum pazpsga NpoBepsoT NyTeM pacHeToB WU uaMepeHuin
ANs onpegeneHus HanpsXXeHus 1 eMKocTy.

Ha pucyHke N.1 npuBeneH npumep MeTofa NpUMEeHeHWs 3aLMTHOro CONpPoTMBIIEHUS.

[itaeiiemsesnnsannresonsaunnerannnnnnenannunnnnres —l
| Z Z i -
T 4

I |

|

E |

[ Z Z |

| '

|

|

Z — nmnegasc; U1 — OnacHoe Harnps»xeHwe, 3asemMmneHHoe Unn HesaldemneHHoe,
Ug — OnacHoe HanpsaxeHue B YCNOBUAX KOPOTKOrO 3aMbiKaHUA Ha 3eMI0; | — TOK NPUKOCHOBEHWA

I puMeEYHaHUE 1— ,ElJ'IFI obecneyeHuns 3aWKnTel B YCNOBUAX E0UMHUYHOIO OTKa3a NCnonb3yrT crnegytouee ypae-

UQ
HeHue: [= 7

Mpumevyanue 2— [aHHbIA pucyHOK Bocnpou3BeaeH Ha ocHoBe |[EC 62477-1:2012 (pucyHok A.2).

PucyHok N.1 — 3alwmra ¢ ucnons3oBaHWeM 3aLlUTHOrO CONpoTUBIEHUSA

N.3.2 UamepeHue ToKa NPUKOCHOBEHUA

McneiTyeMel anekTpoannapat fgonkeH belTe yCTaHOBMNEH B U30MUMPOBAHHOM COCTOsHUM Bes kakux-nnbo nogkniove-
HWUI K 3eMMe 1 Ha Hero JAOoMKHO BbiTe NOAAHO HOMMHANBHOE HanpshxeHne. B aTnx ycnoBmsax TOK NPUKOCHOBEHWSA M3MEepSoT
MeXay AOCTYMHBIMM NPUKOCHOBEHWIO HYACTAMM U 3eMIeN B UCMbITaTENBHOW Lieny no pucyHKy N.2.

[ns anekTpoannapara, NOAKMYaeMoro K CeTy C 3a3eMNeHHOoN HelTpanki, HelTpank CUNoBOKW Lenn obbekTa nc-
NbITaHWA JoMmKHA BbiTe HANPAMYH NOAKMIOYEHA K 3eMe.

[ns anekTpoannapaTta, NOAKNIYAEMOro K CETU C 3a3eMIEHHON HEWTPAanblO MK 3alWMUTHLIM CONPOTUBNEHVEM, HER-
Tparnb CUNOBOW UCMLITATENLHOW LIENKU OOMMKHA BbITe HANPAMYIO NOAKMIYEHA K 3eMITE.
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HonyckatoTca cregyowme MakCumarnbHble 3Ha4eHUsA ToKa NPMKOCHOBEHUS (3Ha4eHMs NepeMeHHOro TOKa YacToTon
no 100 lu):

a) cTabunbHBIA TOK, MPOTEKAKLWMA Yepe3 OOHOBPEMEHHO OOCTYMHbLIE MPOBOASLIME YACTW, HE MPEBbILLAKLLIWNA
0,5 MA Ons NnepemMeHHOro UNKU NOCTOAHHOMO TOKA B HOPMarbHLIX paboynx ycroBusx;

b) 3Ha4eHun, He npeBbiwawwme 3,5 MA nepemeHHoro Toka unmn 10 MA NOCTOSHHOMO TOKa B YCMOBUAX eOUHUYHOTO
oTKasa.

Kak nokazaHo Ha pucyHke N.2, uamepsiioT HanpsikeHne U, 1 TOK paccHuTLIBAKOT MyTeM AereHUs U3MEPEHHOTo Ha-
npsikeHns U, Ha 500 Om.

A 1 Cpenvee 3HaqveHve Toka
Rs =0 NPUKOCHOBEHWSA = ) (nMkoBoe 3Ha4eHue)
KneMmbl (BOCnpusaTHe/peakuns)
noaKNKYeHnA
M3MEepUTENLHOTO —

npubopa L 1

B

Rg =) = B

Rg =1500 Om; Rg = 500 Om; Ry = 10 kKOm; Cg = 0,22 mk®; C, = 0,022 mkd

MpumeuvaHnne — MWcenbiTatensHas nameputensHas uens npueegeHa no IEC 60990:2016 (pucyHok 4).

PucyHok N.2 — WamepuTensHsii npubop

QHEKTDW-IGCKVIG N3MepuTeEnbHbIE npuﬁopbi OOMKHBI MMETb 40CTaTOoMHbIA AManas3oH Ana obecnevyeHnss TOYHbIX Mo-
KazaHwii ¢ YHETOM BCEX COCTaBNAKLNX (I'IBPEMEHHOFD TOKa, 4acTOTbl MUTAKOLWEN CETU NOCTOAHHOIO TOKA, BLICOKOW YacTo-
Tbl M cOAepaHUA FapMOHVIK) M3MepAaeMoro napamMetpa. Ecnn M3MepAKT CcpegHeKBagpaTtTu4Hoe 3Ha4YeHue, HeobxogMmMo
obecneyntb nony4dyeHue OT MU3AMepPUTENbHbIX I'IpMGOpDB WCTUHHBLIX CpegHeKBaapaTU4HbIX nokasaHumn HeCHyCcoMnOanbHbIX U
CHHycoMnganbHbIX CUTHanNnoB.

87

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 91/98
CrpanHuua ookymeHTa - https://GostExpert.ru/gost/gost-60947-4-2-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67182
https://gostexpert.ru/gost/gost-60947-4-2-2023?utm_source=pdf&utm_medium=67182&utm_term=page

FOCT IEC 60947-4-2—2023

Mpunoxenue OA
(cnpaBo4Hoe)

CBegeHMUA 0 COOTBETCTBUM CChINOYHBLIX MeXOyHapodHbLIX CTaHOapTOB
MeXrocyaapcTtBeHHbIM CTaHOapTaMm

Tabnuuya JA1

Obo3zHa4eHmne CCbINoYHOoro
MeXOyHapoaHoro ctaHgapTa

CreneHb
COOTBETCTBUA

OBo3Ha4YeHe 1 HAMMEHOBAHWE COOTBETCTBYHLLErO
MEXTOCYAapCTBEHHOrO CTaHaapTa

IEC 60034-1:2017

IDT

[OCT IEC 60034-1—2014 «MalnHbl aNeKTpru4eckne Bpallato-
wmecsa. Yacte 1. HoMuHanbHble 3HAYEHWS NAapamMeTpoB U 3KC-
nnyaTauMoHHbLIE XapaKTePUCTUKNY

IEC 60445

MOD

[OCT 33542—2015 (IEC 60445:2010) «OcHoBononaratowyune
MpUHUMMB U NpuHUMnel GesonacHocTn Ang MHTepdenica «4e-
NoBeK-MallMHa», BeINONHEHWE W naeHTUdMKauma. MaoeHtudu-
Kauusi BeIBOLOB 2nekTpoobopynoBaHWs, KOHLOB NPOBOAHWUKOB K
NMPOBOOHWUKOB»

IEC 60715

IDT

[OCT IEC 60715—2021 «AnnapaTypa pacnpegeneHis 1 ynpas-
NeHWa HU3KOBOMbLTHASA. YCTAHOBKA M KPENneHWe Ha Hanpaensio-
LLMX 3NEKTPUYECKUX annapaToB B YCTPOWCTBaX pacrnpeneneHms
1 ynpaeneHus»

IEC 60730-1

IDT

[OCT IEC 60730-1—2016 «ABTOMaTU4eckme anekTpuyeckue
ynpasnsawoLme ycTpoictea. Yacts 1. O6wme TpeboBaHusa»

IEC 60947-1:2020

IDT

[OCT IEC 60947-1—2017 «AnnapaTypa pacnpegeneHua u
ynpaBneHnsa HM3KkoeonksTHasA. Yacte 1. OBLwme npasuna»

IEC 61000-3-2

IDT

[OCT IEC 61000-3-2—2021 «3nekTpoMarHuTHas COBMECTU-
MocTe (AMC). YacTtb 3-2. Hopmbl. HopMEl 3MUCCUM rapMOHUYe-
CKUX cOCTaBnaAlwWmx Toka (06opyaoBaHWe C BbIXOAHBIM TOKOM
He Gonee 16 A Ha chasy)»

IEC 61000-3-3

IDT

[OCT IEC 61000-3-3—2015 «3nekTpomMarHuTHas COBMECTU-
MocTe (BMC). Yacte 3-3. Hopmbl. OrpaHuyeHWe W3MEHEeHWIA
HanpsekeHns, konebaHuin HanpskeHnss M dnukepa B obue-
CTBEHHbIX HW3KOBOMbTHBIX CUMCTeMax aneKTpocHabxeHwsa ans
obopynoBaHua ¢ HOMWHanNBEHBLIM TokoM He Bornee 16 A (B ogHoM
haze), NogKIYaeMoro K CETU anekTponuTaHus 6e3 ocobbix yc-
NoBUiA»

IEC 61000-3-11

IDT

[OCT IEC 61000-3-11—2022 «3nekTpoMarHMTHas COBMEeCTU-
MocTe (OMC). YacTte 3-11. Hopmbl. OrpaHuyeHne M3MeHeHuin
HanpseHus, konebaHu HanpsxeHna K hrinkepa B obLLEecTBEH-
HbIX HU3KOBOINBTHLIX CUCTEMAX 3NEKTpocHabkeHus ans obopy-
[0BaHWA C HOMWHanNbLHbLIM TOKOM He Gonee 75 A npwu cobntoge-
HUK 0COBbIX YCNOBUA NOOKITHOYEHNA»

IEC 61000-3-12

IDT

[OCT IEC 61000-3-12—2016 «3nexkrpoMarHutHas COBMECTU-
MocTb (AMC). YacTb 3-12. HopMbl. HOpMbI rapMOHUYECKUX COo-
CTaBNALWMX TOKa, co3naBaemMblx obopynoBaHWeM, noaknodae-
MbIM K ODLLECTBEHHBLIM HU3KOBOMBTHBIM CUMCTEMaM, C BXOAHbLIM
Tokom Bonee 16 A, Ho He Bonee 75 A B ogHow dhaszex»

IEC 61140:2016

MOD

[OCT P 58698—2019 (M3K 61140:2016) «3awuTa oT nopaxe-
HWA anekTpuyeckum Tokom. OBLUME NOnoXeHWs ANA 3neKTpo-
YCTaHOBOK U 3MeKTpoobopyaoBaHNs»
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OkoHyaHue mabnuuesl JA. 1

TaHUA»

OB0o3Ha4YeHe CChINOYHOro CreneHb Obo3Ha4YeHne U HaMMeHOBaHWE COOTBETCTBYIOLLErO
MexayHapoaHoro craHfapTa COOTBETCTBUSA MEXrOCy4apCTBEHHOrO cTaHaapTa
CISPR 11:2015 IDT OCT CISPR 11—2017 «3nekTpomarHMTHasi COBMECTUMOCTb.

O6opynoBaHWe NPOMBILLINEHHOE, HAYYHOE U MEOULMHCKOE. Xa-
PaKTEPUCTUKN padMo4aCTOTHbLIX NomMex. HopMbl M MeToabl UcTbI-

ISO 2859-1:1999 — 1)

BaTb NepeBo Ha pyGCKMﬁ A3bIK AaHHOINo MeXXayHapoagHoro ctaHaapra.

OTBETCTBMSA CTAaHOApPTOB:
- IDT — nageHTU4HbIE CTaHAapThI;
- MOD — mogudurumMpoBaHHble CTaHAaPThI.

* COOTBETCTRYHOLLMIA MEXTOCYAAPCTBEHHLIN CTAHAAPT OTCYTCTBYET. [0 ero NpUHATUSA pekoMeHaYeTCsa UCMONb30-

I pumedyaHne — B HacTosAwen Tabnuue Mcnonb30BaH.l cnegywuwe ycrnoBHble 0603Ha4YeHnA CTENEHN CO-

1) B Poccuiickoit ®enepauum aeiicteyet TOCT P UCO 2859-1—2007 «CratucTudeckue mMeToasl. Mpoueaypsl Bbi-
©0OpOYHOro KOHTPONSA MO ansTepHaTMBHOMY Mpk3Haky. YacTe 1. MNnaHbl BbiIBOPOYHOrO KOHTPOMS NocrneaoBaTenbHbIX nap-

TUIA HA OCHOBE npuemMnemMoro ypoBHA Ka4ecCcTea».
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IEC 60034-30-1

IEC 60050-151:2001

IEC 60050-195:1998

IEC 60050-441:1984

IEC 60050-442:1998

IEC 60050-826:2004

IEC 60068-2-2:2007

IEC 60072-1:1991

IEC 60079 (all parts)
[BCe vacTK]
IEC 60085:2007

IEC 60269-1:2006

IEC 60364-1

IEC 60417

IEC 60664 (all parts)
[BCE HacTK]

Bubnuorpadun

Rotating electrical machines — Part 30-1: Efficiency classes of line operated AC
motors (IE code) [MalwwmHbl anekTpudeckne Bpawarwmnecs. Yacte 30-1. Knaccol
ahpeKTMBHOCTH aBUraTenen nepeMeHHoro Toka, paboTatoLwmx oT cetu (Kog IE)]

International Electrotechnical Vocabulary (IEV) — Part 151: Electrical and
magnetic devices [MexayHapodHbIA 3NeKTpoTeEXHUYECKWI crnoBapk. Yacts 151.
OneKTpUYeCcKne U MarHUTHbIE YCTPOMCTBA)

International Electrotechnical Vocabulary (IEV) — Part 195: Earthing and
protection against electric shock [MexagyHapoaHelll 3NEKTPOTEXHWYECKUA CrO-
Bapb. YacTb 195. 3azemneHune 1 3alinUTa OT ANEKTpUYEecKoro yaapal

International Electrotechnical Vocabulary (IEV)— Part441: Switchgear, controlgear
and fuses [MexaoyHapoQdHblin 3NeKTpOTEXHUYECKMA croBapb. YacTb 441. Kommy-
TaUMOHHast annapaTtypa, annapatypa ynpasfeHus U NpegoxpaHuTeni]

International Electrotechnical Vocabulary (IEV) — Part 442: Electrical accessaories
[MexayHapoOHbIv aneKTPoTEXHUYECKNiA cnoBapb. YacTb 442. SnekTpuyeckue ak-
ceccyapbl]

International Electrotechnical Vocabulary (IEV) — Part 826: Electrical installations
[MexayHapoOHbIW 9NekTPOTEXHUYECKUIA croBapb. YacTe 826. JdnekTpuyeckue
YCTaHOBKU]

Environmental testing — Part 2-2: Tests — Test B: Dry heat [McnbiTanua Ha Bo3-
OencTeme BHelHWX chakTopoB. HYacTe 2-2. Mcnbitanmsa. Ucneitadue B. Cyxoe Ten-
noj

Dimensions and output series for rotating electrical machines — Part 1: Frame
numbers 56 to 400 and flange numbers 55 to 1080 [MawwuHbl anekTpuyeckue
Bpawatwpnecs. Pasmepbl U paabl BbIXOAHLIX MOLWHocTen. YacTs 1.MabapuTHble
Homepa oT 56 go 400 u Homepa dnaHues oT 55 go 1080]

Explosive atmospheres [B3apeiBoonacHble cpefbi]

Electrical insulation — Thermal evaluation and designation [OnekTpuyeckas nso-
nauusa. Knaccudpmkauma no TepMuHeckMM CBONCTBaM)]

Low-voltage fuses — Part 1: General requirements [[lpegoxpaHuTenn HW3KO-
BOmMbTHbIE NraBkue. YacTs 1. Obuwme TpeboBaHus]

Low-voltage electrical installations — Part 1: Fundamental principles, assessment
of general characteristics, definitions [3nekTpuyeckue yctaHoBKW 30aHUi. HYacTe 1.
OCHOBHbIE NPUHLMMbI, OLEHKA 0BLLMX XapakTepUCTLK, onpeaeneHns]

Graphical symbols for use on equipment [O6o3Ha4yeHua rpaduyeckue Ha 06o-
pyoosanuu] (available at hitp://www.graphical-symbols.info/equipment [Ha caiTe
http://www.graphical-symbols.info/equipment]

Insulation coordination for equipment within low-voltage systems [Koopgunauwa
n30nsuKMM Ans obopyaoBaHUS B HU3KOBOSBTHBLIX CUcTEMaX]

IEC 60947-2 Low-voltage switchgear and controlgear — Part 2: Circuit-breakers [Annapary-
pa KOMMYTaLMOHHASA U MEXaHW3Mbl YNPaBMNEHUS HU3KOBOILTHBIE KOMMIMEKTHLIE.
YacTb 2. ABTOMaTUYECKUE BbIKIIOYaTENU]
IEC 60947-3 Low-voltage switchgear and controlgear — Part 3. Switches, disconnectors,
switch-disconnectors and fuse-combination units [AnnapaTypa KoMMyTaLUWOHHas
1 MEXaHW3Mbl yNpaBrneHnsi HU3KOBOMNLTHLIE KOMMNNeKTHeIe. YacTs 3. Beikntovate-
N, pazbeaUHUTENM, BLIKMOYATENU-pa3bequHUTENW U BroKM NpegoXpaHUTeneii]
90
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IEC 60947-4-1

IEC 60947-4-3

IEC 60990:2016

IEC 61000-4 (all parts)
[BCce wacTu]

IEC 61032

IEC 61800 (all parts)
[Bce yacTu]

IEC 62443 (all parts)
[Bce wacTu]

IEC 62477-1:2012

IEC 62683-1

IEC TR 63054

IEC TS 63058

IEC TR 63201

IEC TS 63208

IEC Guide 104:2019

ISO/IEC 82079-1

ISO/IEC Guide 51:2014

FOCT IEC 60947-4-2—2023

Low-voltage switchgear and controlgear — Part 4-1: Contactors and motor
starters — Electromechanical contactors and motor-starters [Annapatypa xommy-
TaUMOHHAS 1 MEXAHU3MbI YNPaBneHWs HU3KOBOMNBTHLIE KOMMNNEKTHLIE. YacTb 4-1.
KoHTakTopkl M nyckatenn anekTpoaeurateneii. AnekTpomMmexaHu4yeckue KOHTaKTo-
pbl U MycKaTenu aneKkTpogsuraTenen]

Low-voltage switchgear and controlgear — Part 4-3: Contactors and motor
starters — AC semiconductor controllers and contactors for non-motor loads
[Annapatypa KOMMyTaLWOHHAsA U MEXaHW3Mbl YNpaBlNeHUa HU3KOBOSLTHBIE KOM-
nnekTHole. YacTb 4-3. KoHTakTopbl M nyckaTenu anektpogsuratenei. MNonynposo-
OHUKOBbLIE NNABHbLIE PETyNATOPb! U KOHTAKTOPbLI MEPEMEHHOIO TOKa AMS HArpy3ok,
OTMNUYHLIX OT Harpy3oK ABuraTeneii]

Methods of measurement of touch current and protective conductor current [MeTo-
Obl UIBMEPEHWA TOKA OT NPUKOCHOBEHWA M TOKa 3aLUMTHOMO NpoBOAHMKE]

Electromagnetic compatibility (EMC) — Testing and measurement techniques
[BnekTpomarHuTHas coeMmecTuMmocTb (3MC). MeToabl NCMbITaHWA U N3MEPEHUI]

Protection of persons and equipment by enclosures — Probes for verification [3a-
wuta nogein u obopygoeaHus, obecnedneaeman obonovkamu. LLynel ucneita-
TernsHble]

Adjustable speed electrical power drive systems [CUCTEMbI CUMOBLIX 3ANEKTPONPU-
BOAOB C perynupyemMor CKOpoCTbio]

Security for industrial automation and control systems [3awumeHHocTs (knbepbe-
30MAaCHOCTL) CUCTEM YNPABMNEHWUS 1 MPOMBILLIIEHHOW aBTOMAaTUKM]

Safety requirements for power electronic converter systems and equipment —
Part 1: General [TpeboeaHns 6e30nacHOCTM K CUIOBLIM 3MEKTPOHHBIM Npeobpa-
30BaTenkHbIM cucTemam 1 obopynosaHuio. Yacte 1. ObLune nonoxeHus]

Low-voltage switchgear and controlgear — Product data and properties for
information exchange — Part 1: Catalogue data [YcTpoicTBa KOMNMNEKTHbIE pac-
npenenqTenbHble HU3Koro HanpskeHns. [JaHHble No 3genmMam 1 Mx CBOMCTBa ANA
obmeHa uHpopmMaumen. Yactb 1. [JaHHble KaTanora)

Low-voltage switchgear and controlgear — Fire risk analysis and risk reduction
measures [AnnapaTypa pacnpefeneHus U ynpaeneHUa HM3KOBOMbTHas. AHanus
PUCKOB BO3HMKHOBEHUS No}Xapa U Mepbl MO CHKEHUIO pUcka)

Environmental aspects for low-voltage switchgear and controlgear and their
assemblies [AnnapaTypa pacnpegerneHus W yrnpaBneHua W WX KOMIMIEKTHbIE
YCTPOWCTBA HU3KOBOMLTHBIE]

Low-voltage switchgear and controlgear — Guidance for the development of
embedded software [Annapartypa pacnpegeneHns 1 ynpaeneHua HA3KOBOMNbLTHaSA.
PykoeoacTteo no pazpaboTke BCTPOEHHOMO nporpaMmmHore obecneveHus)

Low-voltage switchgear and controlgear — Security aspects [Annapatypa pac-
NpeneneHvs 1 ynpasneHust HU3KoBoNbTHas. AcnekTol 6esonacHocTu]

The preparation of safety publications and the use of basic safety publications and
group safety publications [[Mogrotoeka nybnukauui no 6e3onacHOCT U UCNOMNb30-
BaHWEe OCHOBOMONArawLux 1 rpynnoBbIX Nybnukauuin no 6esonacHocTu]

Preparation of instructions for use — Structuring, content and presentation —
Part 1: General principles and detailed requirements [[logroToBka MHCTPYKLUWIA NO
npuMeHeHuto. NocTpoeHWe, cogepaHne n npedcTaBneHne matepuana. Yacte 1.
O6wme npuHUMnbl 1 nogpobHeie TpeboBaHus]

Safety aspects — Guidelines for their inclusion in standards [AcnekTbl 6e3onac-
HocTW. PykoBogsLume ykasaHns no BKIIOYEHWIO UX B CTaHAAPTbI]

91

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 95/98
CrpanHuua ookymeHTa - https://GostExpert.ru/gost/gost-60947-4-2-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67182
https://gostexpert.ru/gost/gost-60947-4-2-2023?utm_source=pdf&utm_medium=67182&utm_term=page

FOCT IEC 60947-4-2—2023

I1ISO 3864-2 Graphical symbols — Safety colours and safety signs — Part 2: Design principles
for product safety labels [CumBonbl rpacmyeckre. LiBeta n 3Hakm BesonacHocTy.
YacTe 2. NpuHUMnEl NpoekTUpoBaHns Ans aTMKeTok Be3onacHocTy Ha u3genuax]

NFPA 70 National Electrical Code [HaunoHanbHbIA aNeKTPOTEXHWYECKMIA KOOEKC]

CSAC221 Canadian Electrical Code (CE Code) [KaHapckui 3nekTpoTexXHUYECKMIA KogeKc)

UL 508:2013 Industrial Control Equipment [O6opygoBaHue NpoMbILLNEHHONO KOHTPONS]
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YK 621.316.053:006.354 MKC 29.130.20 IDT

Kntoyesble crnoea: KOHTAKTOPbI SJ'IEKTDO,D,BMFHTEJ'IBFI nepeMeHHOro Toka, nyckarenu SJ'IEKTpD,EIBHl'aTEJ'IEI?l nepe-
MEHHOI0 TOKa, NonynpoBOgHWUKOBbLIE KOHTPONNep.Ll, yCTpOPICTBa nrnaBHOro Nycka, UCnblTaHWUA
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Pepaktop A.B. JlokmuoHoea
TexHudyeckun pegaktop M.E. Hepenkosa
Koppektop M.A. Koponesa
KomneloTepHasa Bepctka M.B. Maneeegol

CpaHo B Habop 13.07.2023. [MoanucaHo B nedatb 26.07.2023. ®opmar 60%84%. [apHutypa Apuan.
Yen. ned. n. 11,16. Yu.-u3g. n. 10,04.

MoaroToBneHo Ha OCHOBE ANEKTPOHHOW BEPCUM, NPEaoCcTaBNeHHoN paspaboTyMkoM cTaHaapTa

CosgaHo B eAVHUYHOM ncnonHednn B PIBY «MHCTUTYT cTaHaapTuaauumn»
ans komnnektoBaHust PegepanbHoro MHGopMaLMoHHoro hoHAa cTaHaapTos,
117418 Mockea, Haxumogscknia np-1, 4. 31, K. 2.
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Pa3zpaboTka anekTpoHHON Bepcun - nopTan GostExpert.ru 98 /98
CrpanHuua ookymeHTa - https://GostExpert.ru/gost/gost-60947-4-2-2023



http://www.tcpdf.org
https://gostexpert.ru?utm_source=pdf&utm_medium=67182
https://gostexpert.ru/gost/gost-60947-4-2-2023?utm_source=pdf&utm_medium=67182&utm_term=page

